. - SECTION 26 05 33

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01  GENERAL REQUIREMENTS

A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
1.02 SUMMARY

A. Section Includes:

1. Metal conduits, tubing, and fittings.
Nonmetal conduits, tubing, and fittings.
Metal wireways and auxiliary gutters.
Nonmetal wireways and auxiliary gutters.

Surface raceways.
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Boxes, enclosures, and cabinets.
7. Handholes and boxes for exterior underground cabling.
B. Related Requirements:

o 1. Section 26 05 43 "Underground Ducts and Raceways for Electrical Systems" for
. exterior ductbanks, manholes, and underground utility construction.

1.03  DEFINITIONS
/ A. EMT: Electrical metallic tubing.
| B. GRC: Galvanized rigid steel conduit.
C. IMC: Intermediate metal conduit.
D. RMC: Rigid metal conduit.
1.04  ACTION SUBMITTALS
A. Provide in accordance with Article 3.11 of the General Conditions.

B. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

- C. Shop Drawings: For custom enclosures and cabinets. Inciude plans, elevations, sections,
and attachment details.

D. Samples: For surface raceways and for each color and texture specified, 12 inches long.
1.05 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.

2. HVAC and plumbing items and architectural features in paths of conduit groups with
common supports.

. B. AQualification Data: For professional engineer.
C. Source quality-control reports.
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1.06 SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid .
Package Section 00003.

PART 2 - PRODUCTS

2.01 METAL CONDUITS, TUBING, AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. AFC Cable Systems, Inc.
Southwire Company.

Thomas & Betts Corporation.
Allied Tube & Conduit.
O-Z/Gedney.

Western Tube and Conduit Corporation.
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7. Wheatland Tube Company.

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C. GRC: Comply with ANSI C80.1 and UL 6.
D. IMC: Comply with ANSI C80.6 and UL 1242.
E. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.
1. Comply with NEMA RN 1.
2.  Coating Thickness: 0.040 inch, minimum.
EMT: Comply with ANSI C80.3 and UL 797.
FMC: Comply with UL 1; zinc-coated steel.
LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1. Fittings for EMT:

a. Material: Steel or die cast.
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b. Type: Compression.

2. 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.

3. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with
overlapping sleeves protecting threaded joints.

“J.  Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, 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.
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. 202 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. AFC Cable Systems, Inc.
RACO; Hubbell.

Thomas & Betts Corporation.
Arnco Corporation.

CANTEX Inc.

CertainTeed Corporation.
Condux International, Inc.

Electri-Flex Company.
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Kraloy.
10. Lamson & Sessions; Carlon Electrical Products.
11. Niedax-Kleinhuis USA, inc.

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and
application.

C. ENT: Comply with NEMA TC 13 and UL 1653.
D. RNC:  Type EPC-40-PVC, complying with NEMATC 2 and UL 651 unless otherwise

. indicated.
E. LFNC: Comply with UL 1660.

RTRC: Comply with UL 1684A and NEMA TC 14.

G. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material.

2.03 METAL WIREWAYS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

m

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

B. Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise
indicated.

C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, seismic joints,
adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as
required for complete system.

D. Wireway Covers: Screw-cover type.
E. Finish: Manufacturer's standard enamel finish.
2.04 NONMETALLIC WIREWAYS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering
. products that may be incorporated into the Work include, but are not limited to, the following:
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1. Hoffman.

2. Lamson & Sessions; Carlon Electrical Products.

B. Description: PVC plastic, extruded and fabricated to size and shape indicated, with snap-on
cover and mechanically coupled connections with plastic fasteners.

C. Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

2.05 SURFACE RACEWAYS

A. Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's standard
enamel finish in color selected by Architect.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.

B. Surface Nonmetallic Raceways: Two-piece construction, manufactured of rigid PVC with
texture and color selected by Architect from manufacturer's standard colors.

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. Hubbell Incorporated; Wiring Device-Kellems Division.

b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.
2.06 BOXES, ENCLOSURES, AND CABINETS
A. - Sheet Metal Outlet and Device Boxes: NEMA OS 1.

B. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with integral threaded conduit
hubs and gasketed cover.

Nonmetallic Outlet and Device Boxes: NEMA OS 2.

Metal Floor Boxes: Cast metal, fully adjustable, rectangular.
Nonmetallic Floor Boxes: Nonadjustable, round.
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with gasketed
cover.
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H. Hinged-Cover Enclosures: NEMA 250, Type 1, 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.
. Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and .
removable front, finished inside and out with manufacturer's standard enamel.
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Hinged door in front cover with flush latch and concealed hinge.
Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.
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Accessory feet where required for freestanding equipment.

PART 3 - EXECUTION

3.01 INSTALLATION OF UNDERGROUND CONDUIT
A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6
inches in nominal diameter.

Install backfill as specified in Section 312000 "Earth Moving."

After installing conduit, backfill and compact. Start at tie-in point, and work toward
end of conduit run, leaving conduit at end of run free to move with expansion and
contraction as temperature changes during this process. Firmly hand tamp backfill
around conduit to provide maximum supporting strength. After placing controlled
backfill to within 12 inches of finished grade, make final conduit connection at end of
run and complete backfilling with normal compaction as specified in Section 312000
"Earth Moving."

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts
. throughout length of elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment
and at building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches of concrete for a minimum of 12 inches on
each side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where
conduits penetrate building foundations, extend steel conduit horizontally a
minimum of 60 inches from edge of foundation or equipment base. Install
insulated grounding bushings on terminations at equipment.

6. Warning Planks: Bury warning planks approximately 12 inches above direct-buried
conduits but a minimum of 6 inches below grade. Align planks along centerline of
conduit.

7. Underground Warning Tape: Comply with requirements in Section 260553
"Identification for Electrical Systems."

3.02 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.”

3.03 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
. requirements in Section 07840 " Firestopping.”

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER SECTION 260533 - RACEWAYS & BOXES FOR ELECTRICAL SYSTEMS

COUNTY OF RIVERSIDE ECONOMIC DEVELOPMENT AGENCY PAGE 50f 8
PROJECT NUMBER: FM08110005546.




3.04 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below, unless otherwise indicated:

1. Exposed Conduit: Rigid steel conduit.

Concealed Conduit, Aboveground: Rigid steel conduit.
Underground Conduit: RNC, concrete encased.
Below On-Grade Concrete Slab: RNC.

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. Comply with the following indoor applications, unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT or ENT.

2. Exposed and Subject to Physical Damage: Rigid steel conduit. Includes raceways in
the following locations:

O 0D

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling
units.

¢. Mechanical and plumbing rooms.
d. Anyinmate accessible areas.
3. Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC
in damp or wet locations, including Kitchen, Laundry, Mechanical Rooms, Plumbing
Rooms.

Damp or Wet Locations: Rigid steel conduit.
Raceways for Optical Fiber or Communications Cable: EMT.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless
steel in damp or wet locations, including Kitchen, Laundry, Mechanical Rooms,
Plumbing Rooms, and Electrical Rooms.

C. Minimum Raceway Size: 3/4-inch trade size.
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.

3.05 PROJECT REQUIREMENTS

A. Exposed electrical conduit, of any kind, shall not be installed in unsupervised inmate areas such
as: Housing Unit Cells, Holding Areas, etc.

B. Provide rigid metal conduit where conduit is exposed in inmate accessible areas. Examples of
instances where rigid metal conduit is required, whether exposed or concealed, are at floor and
security wall penetrations and electrical supply for Division 28 equipment.

C. Provide a protective coating at the crossing line for rigid metallic conduit when conduit runs
directly from concrete encasement to direct soil burial to prevent corrosive effects. .
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D. Electrical metallic tubing may be exposed in such secure locations -as electrical rooms,
. mechanical rooms, and electronics rooms.

E. Rigid nonmetallic conduit is limited to rigid polyvinyl chloride (PVC). PVC is limited to use in
concrete slabs, concrete encased ductbanks, and direct burial. PVC shall not be used above
ground in inmate housing units or exposed above ground in any area of the facility.

F. Junction boxes shall not be installed in inmate-accessible areas.

3.06 INSTALLATION

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

B. 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.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical
Systems."

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for which fewer bends are allowed.

G.  Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main
. reinforcement. Where at right angles to reinforcement, place conduit close to slab
support.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before
rising above the floor.

I Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including conductors smaller than No. 4 AWG.

J. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire.

K. Expansion-Joint/Seismic-Joint Fittings for RNC: Install in each run of aboveground conduit that
is located where environmental temperature change may exceed 30 deg F, and that has
straight-run length that exceeds 25 feet.

1. Install expansion-joint/seismic-joint fittings for each of the following locations, and
provide type and quantity of fittings that accommodate temperature change listed for
location:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature
change.

b.  Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature
change.

¢. Indoor Spaces: Connected with the Qutdoors without Physical Separation:
125 deg F temperature change.

. d. Attics: 135 deg F temperature change.
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2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per
foot of length of straight run per deg F of temperature change.

3. Install each expansion-joint/seismic-joint fitting with position, mounting, and piston
setting selected according to manufacturer's written instructions for conditions at
specific location at the time of installation.

L. Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for recessed and
semirecessed lighting fixtures, 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.

M. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall.

N. Al circuits shall be enciosed in raceways.

1. The raceway system shall be conduit or tubing of the appropriate material except in
special applications.

a. Underfloor duct systems or indoor service poles may be used for open office
areas.

b. Surface metal raceways may be used in electrical and mechanical rooms.

c. Multioutlet assemblies, trolley cable systems, surface metal raceway and
similar industrial type wiring systems may be used in industrial instruction
and production areas as appropriate for the process.

d. Busway, Cablebus, cabletray and similar systems may be used in buildings
devoted to utilities as appropriate to the buildings’ use and circuits involved.

2. Conduit systems shall be concealed in all areas accessible to inmates. Conduit 10-
feet or more above finished floor (AFF) shall be considered inaccessible.

3. Empty conduits in inmate housing areas shall be capped to prevent conduits from
being used to hide contraband. Where such conduit systems require junction boxes
in areas accessible to inmates, such junction boxes shall be installed to be normally
visible and shall be provided with minimum 14-gauge covers secured with security
type fasteners.

3.07 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
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. SECTION 26 05 43

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
1.02 SUMMARY

A. Section Includes:

1. Direct-buried conduit, ducts, and duct accessories.
2. Concrete-encased conduit, ducts, and duct accessories.
3. Handholes and boxes.
4. Manholes.
1.03 DEFINITIONS
A. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.
1.04 ACTION SUBMITTALS

A. Provide in accordance with Article 3.11 of the General Conditions.

B. Product Data: For each type of product.
. 1. Include duct-bank materials, including separators and miscellaneous components.

2. Include ducts and conduits and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.

3. Include accessories for manholes, handholes, boxes.
4. Include warning tape.
5. Include warning planks.
C. Shop Drawings:
1. Precast or Factory-Fabricated Underground Utility Structures:

a. Include plans, elevations, sections, details, attachments to other work, and
accessories.

Include duct entry provisions, including locations and duct sizes.
Include reinforcement details.
Include frame and cover design and manhole frame support rings.

Include Ladder details.
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Include grounding details.

Include dimensioned locations of cable rack inserts, pulling-in and lifting
irons, and sumps.

@

h. Include joint details.
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1.05

1.06

1.07

1.08

INFORMATIONAL SUBMITTALS

A. Duct-Bank Coordination Drawings: Show duct profiles and coordination with other utilities
and underground structures.

1. Include plans and sections, drawn to scale, and show bends and locations of
expansion fittings.

2. Drawings shall be signed and sealed by a qualified professional engineer.

B. Qualification Data: For professional engineer and testing agency responsible for testing
nonconcrete handholes and boxes.

C. Source quality-control reports.
D. Field quality-control reports.
MAINTENANCE MATERIALS SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

B. Furnish cable-support stanchions, arms, insulators, and associated fasteners in quantities
equal to 5 percent of quantity of each item installed.

SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid
Package Section 00003.

QUALITY ASSURANCE
A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

PART 2 - PRODUCTS

2.01

2.02

2.03

GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
A. Comply with ANS| C2.

CONDUIT

A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.

B. RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer
as the conduit, complying with NEMA TC 3 and UL 514B.

NONMETALLIC DUCTS AND DUCT ACCESSORIES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. ARNCO Corp.

Beck Manufacturing.

Cantex, Inc.

CertainTeed Corporation.
Condux International, Inc.
ElecSys, Inc.

Electri-Flex Company.
IPEX Inc.
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: 9. Lamson & Sessions; Carlon Electrical Products.
. 10. Spiraduct/AFC Cable Systems, inc.

B. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-40, with
matching fittings complying with NEMA TC 3 by same manufacturer as the duct.

C. Duct Accessories:

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type
and size of ducts with which used, and selected to provide minimum duct spacing
indicated while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Section 260553
"Identification for Electrical Systems."

3. Concrete Warning Planks: Nominal 12 by 24 by 3 inches in size, manufactured from
6000-psi concrete.

a. Color: Red dye added to concrete during batching.
b. Mark each plank with "ELECTRIC" in 2-inch- high, 3/8-inch- deep letters.
204 SOURCE QUALITY CONTROL

A. Test and inspect precast concrete utility structures according to ASTM C 1037.

PART 3 - EXECUTION

3.01 PREPARATION

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with final
. arrangement of other utilities, site grading, and surface features as determined in the field.
Notify Architect if there is a conflict between areas of excavation and existing structures or

archaeological sites to remain.

B. Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and
boxes with final locations and profiles of ducts and duct banks, as determined by coordination
with other utilities, underground obstructions, and surface features. Revise locations and
elevations as required to suit field conditions and to ensure that duct runs drain to manholes
and handholes, and as approved by Architect.

3.02 UNDERGROUND DUCT APPLICATION

A. Ducts for Electrical Feeders 600V and Less: RNC, NEMA Type EPC-40-PVC, in direct-
buried duct bank unless otherwise indicated.

3.03 EARTHWORK

A. Excavation and Backfill. Comply with Section 312000 "Earth Moving," but do not use heavy-
duty, hydraulic-operated, compaction equipment.

B. Restore surface features at areas disturbed by excavation, and re-establish original grades
unless otherwise indicated. Replace removed sod immediately after backfilling is completed.

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging,
and mulching. Comply with Section 329200 "Turf and Grasses" and Section 329300 "Plants."

D. Cut and patch existing pavement in the path of underground ducts and utility structures
according to the "Cutting and Patching" Article in Section 017300 "Execution."

. 3.04 DUCT INSTALLATION
A. Install ducts according to NEMA TCB 2.
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B. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and
away from buildings and equipment. Slope ducts from a high point in runs between two
manholes, to drain in both directions.

C. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally and
vertically, at other locations unless otherwise indicated.

D. Sealing: Seal active and spare conduits entering and leaving pullboxes with flame retardant
duct seal. Use sealing compound and plugs to withstand at least 15-psig hydrostatic
pressure.

Pulling Cord: Install 100-Ibf- test nylon cord in empty ducts.
F. Concrete-Encased Ducts: Support ducts on duct separators.

1. Excavate trench bottom to provide firm and uniform support for duct bank. Prepare
trench bottoms as specified in Section 312000 "Earth Moving" for pipes less than 6
inches in nominal diameter.

2. Pouring Concrete: Comply with requirements in "Concrete Placement” Article in
Section 033000 "Cast-in-Place Concrete." Place concrete carefully during pours to
prevent voids under and between conduits and at exterior surface of envelope. Do
not allow a heavy mass of concrete to fall directly onto ducts. Allow concrete to flow
to center of bank and rise up in middle, uniformly filling all open spaces. Do not use
power-driven agitating equipment unless specifically designed for duct-bank
application.

G. Direct-Buried Duct Banks:

1. 'Excavate trench bottom to provide firm and uniform support for duct bank. Comply
with requirements in Section 312000 "Earth Moving" for preparation of trench
bottoms for pipes less than 6 inches in nominal diameter.

2. Support ducts on duct separators coordinated with duct size, duct spacing, and
outdoor temperature.

3. Space separators close enough to prevent sagging and deforming of ducts, with not
less than four spacers per 20 feet of duct. Secure separators to earth and to ducts to
prevent displacement during backfill and yet permit linear duct movement due to
expansion and contraction as temperature changes. Stagger spacers approximately
6 inches between tiers.

4. Depth: Install top of duct bank at least 36 inches below finished grade unless
otherwise indicated.

5. Set elevation of bottom of duct bank below frost line.

H. Warning Planks: Bury warning planks approximately 12 inches above direct-buried ducts and
duct banks, placing them 24 inches o.c. Align planks along the width and along the
centerline of duct bank. Provide an additional plank for each 12-inch increment of duct-bank
width over a nominal 18 inches. Space additional planks 12 inches apart, horizontally.

. Warning Tape: Bury warning tape approximately 12 inches above all concrete-encased
ducts and duct banks. Align tape parallel to and within 3 inches of centerline of duct bank.
Provide an additional warning tape for each 12-inch increment of duct-bank width over a
nominal 18 inches. Space additional tapes 12 inches apart, horizontally.

J. Adjacent Utilities:

1. Where other utility piping systems are encountered or being installed along a
raceway route, maintain a 12-inch minimum vertical separation between raceways
and other systems at crossings. Maintain a 12-inch minimum separation between .
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raceways and other systems in parallel runs. Do not place raceways over valves or
. couplings in other piping systems.

2. Maintain a 10-foot minimum separation between electrical conduits and steam lines,
unless conduits are engineered for steam or high temperature applications.

3.05 GROUNDING

A. Ground underground ducts and utility structures according to Section 260526 "Grounding and
Bonding for Electrical Systems.”

3.06 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1. - Demonstrate capability and compliance with requirements on completion of
installation of underground ducts and utility structures.

2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and
adequate bend radii, and test for out-of-round duct. Provide a minimum 6-inch- long
mandrel equal to 80 percent fill of duct. If obstructions are indicated, remove
obstructions and retest.

B. Correct deficiencies and retest as specified above to demonstrate compliance.
3.07 CLEANING

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of
ducts. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant
throughout ducts.

B. Clean internal surfaces of manholes, including sump. Remove foreign material.

END OF SECTION 260543
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SECTION 26 05 44

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

GENERAL REQUIREMENTS

A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
SUMMARY

A. Section Includes:

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and
floors.

Sleeve-seal systems.
Sleeve-seal fittings.
Grout.

PN

5. Silicone sealants.
B. Related Requirements:

1. Section 07840 "Firestopping” for penetration firestopping installed in fire-resistance-
rated walls, horizontal assemblies, and smoke barriers, with and without penetrating
items.

ACTION SUBMITTALS

A. Provide in accordance with Article 3.11 of the General Conditions.

B. Product Data: For each type of product.
SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid
Package Section 00003.

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 minimum thickness; round tube closed with welded longitudinal joint,
with tabs for screw-fastening the sleeve to the board.

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

F. Sleeves for Rectangular Openings:
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1. Material: Galvanized sheet steel.

2. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no
side larger than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or
more sides larger than 16 inches, thickness shall be 0.138 inch.

202  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, provide products by one of

the following:
a. legrand.
b. Advance Products & Systems, Inc.
c. CALPICO, Inc.
d. Metraflex Company (The).
e. Pipeline Seal and Insulator, Inc.

f.  Proco Products, Inc.

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.

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.

1. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

a. Presealed Systems.
204 GROUT

A. Description: Nonshrink; 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, 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. ‘
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B.

2. Emissions from Various Sources Using Small-Scale Environmental Chambers."

Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.01

3.02

SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A
B.
C.

Comply with NECA 1.
Comply with NEMA VE 2 for cable tray and cable penetrations.

Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walis:

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 joinf. Comply with requirements
in Section 07900 "Caulking and Sealants.”

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 annular clear space between sleeve and
raceway or cable unless sleeve seal is to be installed.

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
above finished floor level. Install sleeves during erection of floors.

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.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using [steel] [cast-iron] pipe
sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear
space between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size
sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for
installing sleeve-seal system.

SLEEVE-SEAL-SYSTEM INSTALLATION

A

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at
raceway entries into building.
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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
B.

Install sleeve-seal fittings in new walls and slabs as they are constructed.

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.

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 26 05 44
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SECTION 26 05 48

VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01  GENERAL REQUIREMENTS

A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
1.02 DESCRIPTION OF WORK

A. Extent of electrical equipment noise control, vibration isolation and seismic restraints is
indicated by the Drawings, specified in other Division-26 Sections, and by this Section.

B. Types of electrical equipment noise control, vibration isolation and seismic restraints include
the following:

1.
2.
3.
4.
5.

Vibration isolation of transformers.

Flexible conduits at transformer connections.

Flexible conduits at connections to motors and other vibrating equipment.
Electrical box-pads at stud partitions where sound insulation is provided.

Seismic restraint for vibration isolated equipment.

1.03 SUBMITTALS

A. Provide in accordance with Article 3.11 of the General Conditions.

. B. Submit the following in accordance with Conditions of the Contract and Division 1
Specifications Sections. The submittal shall contain the following information:

1.

4.

Catalog cuts and data sheets on specific vibration isolators, mufflers, electrical box
pads and other equipment to be utilized, showing compliance with this Specification.

An itemized list showing the items of equipment to be isolated, the isolator type and
model number selected, isolator loading and deflection.

Calculations by a Structural Engineer licensed in the State of California certifying that
the seismic restraints will act in accordance with the relevant codes.

a. Building classification: Essential Facility
b. Seismic Design Category = D.

Certification by the manufacturer or its representative that their vibration isolation
equipment have been installed correctly.

1.04 SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid
Package Section 00003.

1.05 COORDINATION

A. The Contractor shall coordinate the Work with other trades to avoid rigid contact between
isolated transformers, raceways and the building. He shall inform other trades following his
Work to avoid any contact which would reduce the vibration isolation.
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1.06 CONFLICTS AND DISCREPANCIES

A. The Contractor shall bring to the Architect's attention prior to installation any conflicts with
other trades which will result in unavoidable contact to the equipment, raceways, etc.,
described herein, due to inadequate space, etc. Corrective work necessitated by conflicts
after installation shall be at the Contractor's expense.

B. The Contractor shall bring to the Architect's attention any discrepancies between the
Specifications and field conditions, changes required due to specific equipment selection,
etc., prior to installation. Corrective Work necessitated by discrepancies after installation
shall be at the Contractor's expense.

1.07 INSPECTION AND INSTRUCTION

A. The Contractor shall obtain approval from the Architect of any installation to be covered or
enclosed prior to such closure.

B. The Contractor shall comply with instructions from the vibration isolation manufacturer as to
the proper installation and adjustment of vibration isolation devices and seismic restraints.

1.08 RESPONSIBILITY OF MANUFACTURER

A. Vibration isolation manufacturer shall:

1. Determine vibration isolation sizes and locations.
Provide equipment isolation system as scheduled or specified.
Guarantee specified isolation system deflection.

Provide installation instructions and drawings.

ok N

Provide calculations signed by a Structural Engineer licensed in the State of
California certifying that the seismic restraints will act in accordance with the relevant
State and local codes and will maintain equipment in captive position.

1.09 VIBRATION ISOLATION AND NOISE CONTROL. REQUIREMENTS
A. Floor Mounted Transformers:
1. Type HMN, 0.3 inch static deflection.
2. Locate at 4 corners of transformer.
3. Boltto floor.

B. Suspended Transformers:

1. Type HN isolation hangers, 0.2 inch static deflection.
2. Locate at 4 corners of transformer.
3. Provide seismic restraints.
C. Flexible Electrical Connections:
1. At all transformers within building.
2. At connections to motor or other vibrating equipment.
1.10 ELECTRICAL BOX PADS

A. Provide electrical box pads on all junction boxes located within sound insulated drywall
partitions.
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. PART 2 - PRODUCTS

2.01  VIBRATION ISOLATORS

A. General Properties

1. All vibration isolators shall have either known undeflected heights or other markings
so that, after adjustment, when carrying their load, the deflection under load can be
verified, thus determining that the load is within the proper range of the device and
that the correct degree of vibration isolation is being provided according to the
design.

2. All isolators shall operate in the linear portion of their load versus deflection curve.
Load versus deflection curves shall be furnished by the manufacturer and must be
linear over a deflection range 50% above the design deflection.

The ratio of lateral to vertical stiffness shall not be less than 1.0 or greater than 2.0.

The vertical natural frequency for each support point, based upon the load per
isolator and isolator stiffness, shall not differ by more than + or - 10%.

5. Wave motion through the isolator shall be reduced to the following extent: isolation
above the resonant frequency shall follow the theoretical prediction based upon an
undamped single degree of freedom system, with a minimum isolation of 50 decibels
above 150 cycles per second.

6. All neoprene mountings shall have a shore hardness of 50 to 60 after minimum aging
of 20 days or corresponding oven aging.

7. All vibration isolation equipment exposed to moisture or an outdoor environment shall
be coated as follows:

. a. All steel parts shall be hot-dipped galvanized.
b. All bolts shall be cadmium plated.
c. All springs shall be cadmium plated and neoprene coated.
B. Isolator Types And Descriptions:

1. Type HN is a suspension hanger with a steel box frame and a molded neoprene
element in shear. A neoprene grommet shall be provided at the location where the
hanger rod passes through the hanger box so that no metal-to-metal contact occurs.

2. Type MSL is a bare, stable, steel spring with a ribbed neoprene pad under the base
plate. Bolt holes shall be provided in the baseplate to permit attachment to the
building structure. Limit stops shall be provided to prohibit spring extension if the
load is removed. These stops may also serve as rigid blocking during erection so
that the installed and operating heights shall be the same. Clearance shall be
maintained around restraining bolts and between the limit stops and the housing so
as not to interfere with the spring action.

3. Type HMN is a neoprene isolator incorporating a steel housing capable of resisting a
seismic load of 1.0 G in all directions. The mount shall consist of a captive steel
insert embedded into a neoprene element which is enclosed by a steel housing
which also includes floor mounting holes. The isolator shall have a rated deflection of
4 mm (0.15 inches) compression, 3mm (0.12 inches) in tension and 2 mm (0.09
inches) in shear.
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MANUFACTURER'S COMPARISON

Manufacturer's Code - Isolator Type
Type Description A B C D
HN Neoprene Hanger BR RH HD HSS
MSL Spring Mount with Limit Stop CT RJEQ SLR RMLS
HMN Housed Neoprene Mount BRD RQ HNM FUP-EQ
Notes:
1. Availability - contact manufacturer .

2. Notwithstanding this table, the manufacturer's isolator must meet all the requirements
of this Specification.

Manufacturer's Code:

A. Amber/Booth.

B. California Dynamics.
C. Mason industries.

D. Sausse (Vibrex).

2.02  FLEXIBLE CONNECTIONS

A. Conduit 1-inch ID or over: Make electrical connections to vibrating equipment via flexible
expansion/deflection conduit coupling sized as required. Coupling shall have a flexible and
watertight outer jacket, an internal grounding strap, plastic inner sleeve to maintain smooth
wireway, and end hubs with threads to fit standard threaded metal conduit. Acceptable units
include:

1. XD Expansion Deflection Coupling by Crouse-Hinds of Syracuse, NY.

2. Type DF Expansion and Deflection fitting by Spring City Electrical Mfg. Co. of Spring
City, PA.

B. Conduit under 1-inch ID: Use flexible conduit with slack at least 3-feet or 15 diameters long,
whichever is the longer or provide a flexible coupling as defined above.

2.03 ELECTRICAL BOX PADS

A. Equal to Lowry's Outlet Box Pads as manufactured by Harry A. Lowry Associates, Sun
Valley, California.

2.04 EQUIPMENT FRAMES

A. General

1. Mounting frames and/or brackets shall be provided to carry the load of the equipment
without causing mechanical distortion or stress to the equipment.

B. Frame Types

1. Type A frame is a wide flange structural steel frame with brackets. The maximum
allowable deflection of any point on the loaded frame relative to the unloaded frame
shall be 0.005-inch. A wide flange section depth greater than 1/10th the length of the
longest frame member will be accepted as satisfying the deflection requirement.

2. Type B frame is a channel steel structural frame with brackets. The section depth
shall be greater than 1/10th the length of the longest frame member.

3. Type C frame is a steel bracket or gusset welded or bolted directly to the machine
frame in order to accommodate the isolator. .
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2.05 SEISMIC RESTRAINTS
. A. Suspended Transformers:
1. Utilize a slack cable restraint system.

2. The cable size and attachment shall be approved with calculations signed by a
Structural Engineer licensed in the State of California.

Submittal drawing shall indicate proposed method of vertical restraint.

Cables shall be installed with sufficient slack to avoid short circuiting the vibration
isolation.

PART 3 - EXECUTION

3.01  INSTALLATION OF VIBRATION ISOLATION DEVICES

A. Transmission of perceptible vibration or structure borne noise to occupied areas by
equipment installed under this Contract will not be permitted.

B. Install vibration isolators per manufacturer's directions.
C. Flexible electrical connections.

1. Installation of flexible electrical connections to vibration isolated equipment shall in no
way impair or restrain the function of the aforementioned vibration isolation.

2. Option 1: Install the flexible conduit in a grossly slack loop form or shallow "U" form.
install stranded conductors with sufficient slack to accommodate maximum possible
movement.

. 3. Option 2: The flexible coupling shall be free and not in contact with any nearby
building construction and shall be installed slack and free of strain in any direction.
Install stranded conductors as above.

D. All vibration isolation devices, including auxiliary steel bases shall be designed and furnished
by a single manufacturer or supplier, who will be responsible for adequate coordination of all
phases of this work.

E. The vibration isolation manufacturer, or his representative, shall be responsible for providing
such supervision as may be necessary to assure correct installation and adjustment of the
isolators. Upon completion of the installation and after the system is put into operation, the
manufacturer, or his representative, shall make a final inspection and submit his report to the
Architect in writing, certifying the correctness of installation and compliance with approved
submittal data.

F. Vibration isolation Hangers

1. The isolators shall be installed with the isolator hanger box as close as possible to
the structure.

2. Hanger rods shall be aligned to clear the hanger box and be plumb.
3.02 OUTLET BOX PADS

A. All holes in outlet boxes in sound rated walls shall be completely covered with electrical box
pads molded and pressed to the back side of the box.

3.03 COORDINATION

A. The Contractor shall coordinate his Work with other trades to avoid rigid contact between
isolated equipment and raceways with the building. He shall inform other trades following his
Work to avoid any contact which would reduce the vibration isolation.
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3.04 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

A. Manage construction waste produced by Work of this Section in accordance with provisions
of Section 01 74 19 “Construction Waste Management and Disposal.”

1. Provide documentation to satisfy LEED requirements as specified.

END OF SECTION 26 05 48
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SECTION 26 05 53

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
SUMMARY
A. Section Includes:
1. Identification for raceways.
Identification of power and control cables.
Identification for conductors.
Underground-line warning tape.
Warning labels and signs.
Instruction signs.

Equipment identification labels.

o N o e R LN

. Miscellaneous identification products.
ACTION SUBMITTALS

A. Provide in accordance with Article 3.11 of the General Conditions.

B. Product Data: For each electrical identification product indicated.

C. Identification Schedule: An index of nomenclature of electrical equipment and system
components used in identification signs and labels.

SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid
Package Section 00003.

QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D. Comply with ANSI Z535.4 for safety signs and labels.
COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements
in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and the Operation and Maintenance Manual; and with those
required by codes, standards, and 29 CFR 1910.145. Use consistent designations
throughout Project.

B. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

C. Coordinate installation of identifying devices with location of access panels and doors.
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D.

Install identifying devices before instaliing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

201 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS

A

B.

E.

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.

Colors for Raceways Carrying Circuits at 600 V or Less:
1. Black lefters on an orange field.
2. Legend: Indicate voltage and system or service type.

Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less: Slit, pretensioned,
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of
raceway or cable it identifies and to stay in place by gripping action.

Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less: Slit,
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit
diameter of raceway or cable it identifies and to stay in place by gripping action.

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use
with self-locking cable tie fastener.

202 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A

B.

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each cable size.

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use
with self-locking cabile tie fastener.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with
diameter sized to suit diameter of cable it identifies and to stay in place by gripping action.

. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2

inches long, with diameter sized to suit diameter of cable it identifies and to stay in place by
gripping action.

2.03 CONDUCTOR IDENTIFICATION MATERIALS

A

B.

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by
1 to 2 inches wide.

Self-Adhesive, Self-Laminating Polyester Labels: Preprinted, flexible label with acrylic
pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-
laminating, protective shield over the legend. Labels sized to fit the conductor diameter such
that the clear shield overlaps the entire printed legend.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with
diameter sized to suit diameter of conductor it identifies and to stay in place by gripping
action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve
with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping
action.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.
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. 2.04 FLOOR MARKING TAPE

A. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear vinyl
overlay.

2.05 WARNING LABELS AND SIGNS
A. Comply with NFPA 70 and 29 CFR 1910.145.
B. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and
size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.
C. Warning label and sign 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."

D. Metal-Backed, Butyrate Warning Signs:

1. Woeather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with
0.0396-inch galvanized-steel backing; and with colors, legend, and size required for
application.

2. 1/4-inch grommets in corners for mounting.
. 3. Nominal size, 10 by 14 inches.
E. Warning label and sign 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."

F. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20
sq. inches and 1/8 inch thick for larger sizes.

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic moliding and arranged for attachment at applicable
equipment.

G. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch.

H. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall provide
a weatherproof and UV-resistant seal for label.

2.06 UNDERGROUND-LINE WARNING TAPE
A. Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify
. and locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial operations.
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exposed to acids, alkalis, and other destructive substances commonly found in soils.

3. Tape material and ink shall be chemically inert, and not subject to degrading when .

B. Color and Printing:
1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.

C. Tag:
Pigmented polyolefin, bright-colored, compounded for direct-burial service.
Thickness: 4 mils.
Weight: 18.5 1b/1000 sq. ft..
4. 3-Inch Tensile According to ASTM D 882: 30 Ibf, and 2500 psi.
2.07 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20
sq. inches and 1/8 inch thick for larger sizes.

won =

1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

2.08 EQUIPMENT IDENTIFICATION LABELS .

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

B. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.
White letters on a dark-gray background. Minimum letter height shall be 3/8 inch.

209 CABLETIES

A. General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking,
Type 6/6 nylon.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 deg F, According to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black except where used for color-coding.
B. Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.
1. Minimum Width: 3/16 inch.

2. Tensile Strength at 73 deg F, According to ASTM D 638: 7000 psi.

3. UL 94 Flame Rating: 94V-0.

4. Temperature Range: Minus 50 to plus 284 deg F.

5. Color: Black.
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l 2.10 MISCELLANEQUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Select 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 INSTALLATION
A. Verify identity of each item before installing identification products:

B. Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

C. Apply identification devices to surfaces that require finish after completing finish work.

D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

E. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding
band shall completely encircle cable or conduit. Place adjacent bands of two-color markings
in contact, side by side. Locate bands at changes in direction, at penetrations of walls and
floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in
congested areas.

F. Underground-Line Warning Tape: During backfiling of trenches install continuous

. underground-line warning tape directly above line at 6 to 8 inches below finished grade. Use
multiple tapes where width of multiple lines installed in a common trench exceeds 16 inches
overall.

G. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor
or cable at a location with high visibility and accessibility.

H. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
1. In Spaces Handling Environmental Air: Plenum rated.

I. Painted Identification: Comply with requirements in painting Sections for surface preparation
and paint application.

3.02 IDENTIFICATION SCHEDULE

A. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and
pull box of the following systems with self-adhesive vinyl labels with the wiring system legend
and system voltage. System legends shall be as follows:

1. Emergency Power.
Power.

Lighting.

Fire Alarm.

BAS.

Security

II . Voice/Data
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B. Power-Circuit Conductor identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the
phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors
listed below for ungrounded service, feeder and branch-circuit conductors.

a. Color shall be factory appliedor field applied for sizes larger than
No. 8 AWG, if authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:
i. Phase A: Biack.
ii. Phase B: Red.
iii. Phase C: Blue.
c. Colors for 480/277-V Circuits:
i Phase A: Brown.
ii. Phase B: Orange.
iii. Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in haif-lapped turns for a
minimum distance of 6 inches 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.

C. Conductors to Be Extended in the Future: Attach marker tape to conductors and list source.

D. Install instructional sign including the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

E. 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.

F. Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable.

1. Limit use of underground-line warning tape to direct-buried cables.

2. Install underground-line warning tape for both direct-buried cables and cables in
raceway.

G. Workspace Indication: Install floor marking tape to show working clearances in the direction
of access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403
unless otherwise indicated. Do not install at flush-mounted panelboards and similar
equipment in finished spaces.

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Baked-
enamel warning signs.

1. Comply with 29 CFR 1910.145. .
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2. Identify system voltage with black letters on an orange background.
. Apply to exterior of door, cover, or other access.

For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:

a. Controls with external control power connections.

I.  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.

J. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance
Manual. Apply labels to disconnect switches and protection equipment, central or master
units, control panels, control stations, terminal cabinets, and racks of each system. Systems
include power, lighting, control, communication, signal, monitoring, and alarm systems unless
equipment is provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Engraved, laminated acrylic or melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch- high letters on
1-1/2-inch- high label; where two lines of text are required, use labels 2
inches high. Receptacles: 3/16-inch high block letters with black enamel.

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label 4 inches

high.
c. Elevated Components: Increase sizes of labels and letters to those
appropriate for viewing from the floor.
. d. Unless provided with self-adhesive means of attachment, fasten labels with

appropriate mechanical fasteners that do not change the NEMA or NRTL
rating of the enclosure.

2. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be engraved,
laminated acrylic or melamine label.

b. Enclosures and electrical cabinets.

¢. Access doors and panels for concealed electrical items.
d. Switchgear.

e. Switchboards.

f.

Transformers: Label that includes tag designation shown on Drawings for
the transformer, feeder, and panelboards or equipment supplied by the
secondary.

g. Motor-control centers and motor starters.
h. Enclosed switches.

i. Enclosed circuit breakers.

i- Enclosed controllers.

k. Variable-speed controllers.

. . Push-button stations.
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. Contactors.

Remote-controlled switches, dimmer modules, and control devices.

Battery-inverter units.

Power-generating units.

Monitoring and control equipment.

Ground bus bars and Ground bonds at piping systems.
Control devices.

Fire alarm master station and control panels.

Receptacles (indicate panelboard and circuit number).

K. Panelboard Schedules: For panelboards, provide framed, typed circuit schedules with explicit
description and identification of items controlled by each individual breaker.

L. Single Line Diagrams:

1. Provide a copy of the single line diagram in each electrical room. Minimum size shall
be 15-inch by 21-inch. Mount the diagram on the wall in a metal or wood frame
under glass.

2. Install diagrams at locations for best convenience of viewing without interference with
operation and maintenance of equipment. Secure to substrate with fasteners, except

use adhesive where fasteners should not or cannot penetrate the substrate.
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SECTION 26 24 13

SWITCHBOARDS

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
1.02 SUMMARY
A. Section Includes:
1. Service and distribution switchboards rated 600 V and less.
2. Transient voltage suppression devices.
3. Disconnecting and overcurrent protective devices.
4. Instrumentation.
5. Control power.
6. Accessory components and features.
7. ldentification.
8. Mimic bus.
B. Work Includes:
1. Installation and start-up of switchboard, and other equipment as specified or scheduled.
Switchboard shall be furnished by the Owner.
2. Installation, including required verification and supervision of wiring connections
installation.
3. Adjustments for proper operation.
1.03 ACTION SUBMITTALS
A. Provide in accordance with Article 3.11 of the General Conditions.
B. Scale plan drawing showing switchboards, housekeeping pads, switchboard clearances,
switchboard connections and adjacent buildings and other site items.
1.04 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified Installer and testing agency.
B. Field Quality-Control Reports:
1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply
with requirements.
1.05 MAINTENANCE MATERIAL SUBMITTALS
A. Fumish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Potential Transformer Fuses: Equal to 10 percent of quantity installed for each size
and type, but no fewer than two of each size and type.
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2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and
type, but no fewer than two of each size and type.

3. Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of
quantity installed for each size and type, but no fewer than three of each size and

type.

4. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and
type, but no fewer than three of each size and type.

5. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for
each size and type, but no fewer than three of each size and type.

6. Indicating Lights: Equal to 10 percent of quantity installed for each size and type, but
no fewer than one of each size and type.

1.06 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and
trained in electrical safety as required by NFPA 70E.

B. Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

C. Source Limitations: Obtain switchboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

D. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and other
items. Comply with indicated maximum dimensions.

E. 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.

F. Comply with Imperial Irrigation District (1ID) requirements.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside switchboards and install
temporary electric heating (250 W per section) to prevent condensation.

B. Handle and prepare switchboards for installation according to NEMA PB 2.1.

1.08 PROJECT CONDITIONS

A. Environmental Limitations:

1. Rate equipment for continuous operation under the following conditions unless

otherwise indicated:
a. Ambient Temperature: Not exceeding 130 deg F.
b. Altitude: Not exceeding 1000 feet.
B. Service Conditions: NEMA PB 2, usual service conditions, as follows:
1.  Ambient temperatures within limits specified.
2. Altitude not exceeding 1000 feet.
1.09 CQORDINATION

A. Coordinate layout and installation of switchboards and components with other construction
that penetrates walls or is supported by them, including electrical and other types of
equipment, raceways, piping, encumbrances to workspace clearance requirements, and
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adjacent surfaces. Maintain required workspace clearances and required clearances for
equipment access doors and panels.

B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified with concrete.

PART 2 - PRODUCTS

2.01 GENERAL

A. The switchboard shall be Owner Furnished and Contractor Installed. Specification is
provided for reference only. Coordinate with owner to determine exact transfer switch
purchased.

2.02 MANUFACTURED UNITS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.
B. Front-Connected, Front-Accessible Swiichboards:
1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.
C. Nominal System Voltage: 480Y/277 V.
Main-Bus Continuous: 800 A.
E. Underground Pull Section:
1. EUSERC pages acceptability section for {ID: 322, 330, 332, 345, 347
F. Outdoor Enclosures: Steel, NEMA 250, Type 3R.
G. Interrupting Rating: 50kAIC

H. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray
finish over a rust-inhibiting primer on treated metal surface.

©

|. Barriers: Between adjacent switchboard sections.

J.  Customer Metering Compartment: A separate customer metering compartment and section
with front hinged door, for indicated metering, and current transformers for each meter.
Current transformer secondary wiring shall be terminated on shorting-type terminal
blocks. Include potential transformers  having primary and secondary fuses with
disconnecting means and secondary wiring terminated on terminal blocks.

Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.

L. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

M. Buses and Connections: Three phase, four wire unless otherwise indicated.
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1. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity,
silver-plated, with tin-plated aluminum or copper feeder circuit-breaker line
connections.

2. Ground Bus: 1/4-by-2-inch- hard-drawn copper of 98 percent conductivity, equipped
with mechanical connectors for feeder and branch-circuit ground conductors. For
busway feeders, extend insulated equipment grounding cable to busway ground
connection and support cable at intervals in vertical run.

3. Main Phase Buses and Equipment Ground Buses: Uniform capacity for entire length
of switchboard's main and distribution sections. Provide for future extensions from
both ends.

4. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise
indicated, equipped with mechanical connectors for outgoing circuit neutral cables.
Brace bus extensions for busway feeder neutral bus.

N. Future Devices: Equip compartments with mounting brackets, supports, bus connections,
and appurtenances at full rating of circuit-breaker compartment.

O. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and
other components including instruments and instrument transformers.

2.03 SURGE PROTECTIVE DEVICES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.

B. Surge Protection Device Description: IEEE C62.41-compliant, integrally mounted, wired-in,
solid-state, parallel-connected, modular (with field-replaceable modules) type, with sine-wave
tracking suppression and filtering modules, UL 1449, second edition, short-circuit current
rating matching or exceeding the switchboard short-circuit rating, and with the following
features and accessories:

1. Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.
LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.

© e N O~ WD

Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally
closed, for remote monitoring of system operation. Contacts shall reverse position on
failure of any surge diversion module or on opening of any current-limiting device.
Coordinate with building power monitoring and control system.

10. Four-digit, transient-event counter set to totalize transient surges.
C. Peak Single-Impulse Surge Current Rating: 160 kA per mode/320 kA per phase.

D. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277, 208Y/120-V,
three-phase, four-wire circuits shall be as follows:
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1. Line to Neutral: 800 V for 480Y/277, 400 V for 208Y/120.

2. Line to Ground: 800 V for 480Y/277, 400 V for 208Y/120.

3. Neutral to Ground: 800 V for 480Y/277, 400 V for 208Y/120.
2.04 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: 100 percent rated, inverse time-current element
for low-level overloads, and instantaneous magnetic trip element for short circuits.
Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.
b. Long- and short-time pickup levels.
¢. Long- and short-time time adjustments.
4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
material.

c.  Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

d. Communication Capability: Circuit-breaker-mounted communication module
with functions and features compatible with power monitoring and control
system specified in Section 260913 "Electrical Power Monitoring and
Control."

e. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55
percent of rated voltage.

f. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage
"~ without intentional time delay.

g. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts
mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-
breaker contacts.

205 INSTRUMENTATION
A. Instrument Transformers: |EEE C57.13, NEMA EIl 21.1, and the following:

1. Potential Transformers: IEEE C57.13; 120 V, 60 Hz, single secondary; disconnecting
type with integral fuse mountings. Burden and accuracy shall be consistent with
connected metering and relay devices.

2. Current Transformers: |EEE C57.13; 5 A, 60 Hz, secondary; wound type; single
secondary winding and secondary shorting device. Burden and accuracy shall be
consistent with connected metering and relay devices.

3. Control-Power Transformers: Dry type, mounted in separate compartments for units
larger than 3 kVA.
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2.06

2.07

B. Muitifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-
wire systems and with the following features:
1. Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:
a. Phase Currents, Each Phase: Plus or minus 1 percent.
b. Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.
c. Phase-to-Neutral Voltages, Three Phase: Plus or minus 1 percent.
d. Megawatts: Plus or minus 2 percent.
e. Megavars: Plus or minus 2 percent.
f. Power Factor: Plus or minus 2 percent.
g. Frequency: Plus or minus 0.5 percent.
h. Accumulated Energy, Megawatt Hours: Plus or minus 2 percent;
accumulated values unaffected by power outages up to 72 hours.
i. Megawatt Demand: Plus or minus 2 percent; demand interval programmable
from five to 60 minutes.
2. Mounting: Display and control unit flush or semifiush mounted in instrument
compartment door.
CONTROL POWER
A. Control Circuits: 120-V ac, supplied through secondary disconnecting devices from control-
power transformer.
B. Control-Power Fuses: Primary and secondary fuses for current-limiting and overload
protection of transformer and fuses for protection of control circuits.
C. Control Wiring: Factory installed, with bundling, lacing, and protection included. Provide

flexible conductors for No.8 AWG and smaller, for conductors across hinges, and for
conductors for interconnections between shipping units.

ACCESSORY COMPONENTS AND FEATURES

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.

B. Portable Test Set: For testing functions of solid-state trip devices without removing from
switchboard. Include relay and meter test plugs suitable for testing switchboard meters and
switchboard class relays.

2.08 |DENTIFICATION

A. Mimic Bus: Entire single-line switchboard bus work, as depicted on factory record drawing,
on a photoengraved nameplate.

1. Nameplate: At least 0.032-inch- thick anodized aluminum, located at eye level on
front cover of the switchboard incoming service section.

B. Coordinate mimic-bus segments with devices in switchboard sections to which they are
applied. Produce a concise visual presentation of principal switchboard components and
connections.
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PART 3 - EXECUTION

3.01 EXAMINATION

A

B.

Examine switchboard before installation. Report to Owner switchboard that is moisture
damaged or physically damaged.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A.
B.

G.
H.

install switchboards and accessories according to NEMA PB 2.1.

Equipment Mounting: Install switchboards on concrete base, 4-inch nominal thickness.
Comply with requirements for concrete base specified in Section 033000 "Cast-in-Place
Concrete.”

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of concrete
base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through
concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to switchboards.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from switchboard units and components.

Operating ‘Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency procedures.
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.
Mount on front of switchboards.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, transient voltage suppression devices, and
instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.
Install spare-fuse cabinet.
Comply with NECA 1.

3.03 IDENTIFICATION

A

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with requirements for identification specified in Section 260553 "Identification
for Electrical Systems."

Switchboard Nameplates: Label each switchboard compartment with a nameplate complying
with requirements for identification specified in Section 260553 "ldentification for Electrical
Systems.”

Device Nameplates: Label each disconnecting and overcurrent protective device and each
meter and control device mounted in compartment doors with a nameplate complying with
requirements for identification specified in Section 260553 "Identification for Electrical
Systems."

3.04 FIELD QUALITY CONTROL

A. Perform tests and inspections.
SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER SECTION 26 24 13 — SWITCHBOARDS
COUNTY OF RIVERSIDE ECONOMIC DEVELOPMENT AGENCY PAGE 7 of 10

PROJECT NUMBER: FM08110005546



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. Acceptance Testing Preparation:

1. Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit.

2. Test continuity of each circuit.
C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60
days after Final Acceptance, perform an infrared scan of each switchboard.
Remove front panels so joints and connections are accessible to portable
scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each switchboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

i. Use an infrared scanning device designed to measure temperature
or to detect significant deviations from normal values. Provide
calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D. Switchboard will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies switchboards
included and that describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

3.05 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified.
3.06 PROTECTION

A. Temporary Heating: Apply temporary heat, to maintain temperature according to
manufacturer's written instructions, until switchboard is ready to be energized and placed into

service.
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3.07 DEMONSTRATION

. A. Engage a factory-authorized service representative to train Owner's maintenance personnel
to adjust, operate, and maintain switchboards, overcurrent protective devices,
instrumentation, and accessories, and to use and reprogram microprocessor-based trip,
monitoring, and communication units.

END OF SECTION 26 24 13
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SECTION 26 24 16

PANELBOARDS

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
1.02 SUMMARY
A. Section Includes:
1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.
1.03 DEFINITIONS
A. SPD: Surge protective device.
B. SVR: Suppressed voltage rating.
1.04 ACTION SUBMITTALS

A. Provide in accordance with Articie 3.11 of the General Conditions.

B. Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include
dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, and finishes.

C. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.

3. Detail bus configuration, current, and voltage ratings.

4. Short-circuit current rating of panelboards and overcurrent protective devices.

5. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

6. Include wiring diagrams for power, signal, and control wiring.

Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

1.05 INFORMATIONAL SUBMITTALS
A. Qualification Data: For qualified testing agency.
B. Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply
with requirements.
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C. Panelboard Schedules: For installation in panelboards. Submit final versions after load

balancing.
1.06 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Section 01730 "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent
protective device that allows adjustments.

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 spares for each type of panelboard cabinet lock.

2. Circuit Breakers Types: Two spares for each panelboard.

3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and
type, but no fewer than three of each size and type.

1.08 SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid

Package Section 00003.
1.09 QUALITY ASSURANCE

A. Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

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. 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.

E. Comply with NEMA PB 1.

F. Comply with NFPA 70.

1.10  DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NEMA PB 1.

1.11  PROJECT 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
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humidity conditions at occupancy levels during the remainder of the construction
period.

2. Rate equipment for continuous operation under the following conditions uniess
otherwise indicated:

a. Ambient Temperature: Not exceeding 23 deg F to plus 130 deg F.
b. Altitude: Not exceeding 1000 feet.
B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
1. Ambient temperatures within limits specified.
2. Altitude not exceeding 1000 feet.
1.12 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, encumbrances to workspace clearance requirements, and
adjacent surfaces. Maintain required workspace clearances and required clearances for
equipment access doors and panels.

1.13  WARRANTY

A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.01 GENERAL REQUIREMENTS FOR PANELBOARDS

A. Enclosures: Surface-mounted 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 Areas: NEMA 250, Type 4X.

2. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

3. Finishes:

a. Panels and Trim: Galvanized steel, factory finished immediately after
cleaning and pretreating with manufacturer's standard two-coat, baked-on
finish consisting of prime coat and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.

4. Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

B. Incoming Mains Location: Top and bottom.
C. Phase, Neutral, and Ground Buses:

1. Material: Tin-plated aluminum.
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D.

E.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material and sizes.
1. Material: Hard-drawn copper, 98 percent conductivity.
2. Main and Neutral Lugs: Mechanical type.
3. Ground Lugs and Bus-Configured Terminators: Mechanical type.
4

Feed-Through Lugs: Mechanical type, suitable for use with conductor material.
Locate at opposite end of bus from incoming fugs or main device.

5. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material.
Locate at same end of bus as incoming lugs or main device.

6. Gutter-Tap Lugs: Mechanical type suitable for use with conductor material. Locate
at same end of bus as incoming lugs or main device.

7. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-
capacity neutral bus.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals. Series used equipment is not acceptable and will not be
allowed to be used.

2.02 PERFORMANCE REQUIREMENTS

A

Surge Suppression: Factory installed as an integral part of indicated panelboards, complying
with UL 1449 SPD Type 1.

2.03 DISTRIBUTION PANELBOARDS

A

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.
Panelboards: NEMA PB 1, power and feeder distribution type.
Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1. For doors more than 36 inches high, provide two latches, keyed alike.
Mains: Circuit breaker.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device
requires mechanical release for removal.

2.04 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
B. Basis-of-Design Product: Subject to compliance with requirements, provide product by one
of the following:
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1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.

C. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

o

Mains: Circuit breaker.

E. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

F. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
2.05 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.

B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30-mA trip).

4. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.

c. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

d. Ground-Fault Protection: Integrally mounted relay and ftrip unit with
adjustable pickup and time-delay settings, push-to-test feature, and ground-
fault indicator.

e. Communication Capability: Circuit-breaker-mounted communication module
with functions and features compatible with power monitoring and control
system specified in Section 260913 "Electrical Power Monitoring and
Control."

f. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55
percent of rated voltage.

g. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with
field-adjustable 0.1- to 0.6-second time delay.

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER SECTION 26 24 16 — PANELBOARDS

COUNTY OF RIVERSIDE ECONOMIC DEVELOPMENT AGENCY PAGE 50f 8
PROJECT NUMBER: FM08110005546.



h. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts
mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-
breaker contacts.

i. Multipole units enclosed in a single housing or factory assembled to operate
as a single unit.

j- Handle Padlocking Device: Fixed attachment, for locking circuit-breaker
handle in on or off position.

k. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on
position.

5. 100 percent rated for circuit breaker frame sizes 600A and larger.

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. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.
3.03 IDENTIFICATION

A. ldentify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 26 05 53 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a
computer or typewriter to create directory; handwritten directories are not acceptable.

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Section 26 05 53 "ldentification for Electrical
Systems."

D. Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Section 26 05 53
"Identification for Electrical Systems."

3.04 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. Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply,
feeder, and control circuit.

2. Test continuity of each circuit.
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C. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60
days after Final Acceptance, perform an infrared scan of each panelboard.
Remove front panels so joints and connections are accessible to portable
scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each panelboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

i. Use an infrared scanning device designed to measure temperature
or to detect significant deviations from normal values. Provide
calibration record for device.

D. Panelboards will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

3.05 ADJUSTING

A. Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified.

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule
of the facility and at time directed. Avoid disrupting critical 24-hour services such as
fax machines and on-line data processing, computing, transmitting, and receiving
equipment.

3. Atfter circuit changes, recheck loads during normal load period. Record all load
readings before and after changes and submit test records.

4. Tolerance: Difference exceeding 20 percent between phase loads, within a
panelboard, is not acceptable. Rebalance and recheck as necessary to meet this
minimum requirement.

3.06 PROTECTION

A. Temporary Heating: Apply temporary heat to maintain temperature according to
manufacturer's written instructions.

END OF SECTION 26 24 16
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SECTION 26 27 26

WIRING DEVICES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
SUMMARY
A. Section Includes:
1. Receptacles, receptacles with integral GFCI, and associated device plates.
2. Twist-locking receptacles.
3. Tamper-resistant receptacles.
4. Weather-resistant receptacles.
5. Wall-switch and exterior occupancy sensors.
DEFINITIONS
EMI: Electromagnetic interference.
GFCI: Ground-fault circuit interrupter.
Pigtail: Short lead used to connect a device to a branch-circuit conductor.
RFi: Radio-frequency interference.
TVSS: Transient voltage surge suppressor.
UTP: Unshielded twisted pair.
ADMINISTRATIVE REQUIREMENTS
A. Coordination:

mmoow>

1. Receptacles for Owner-Furnished Equipment. Match pliug configurations.
ACTION SUBMITTALS

A. Provide in accordance with Article 3.11 of the General Conditions.

B. Product Data: For each type of product.

C. Shop Drawings: List of legends and description of materials and process used for
premarking wall plates.

INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers'
packing-label warnings and instruction manuals that inciude labeling conditions.

SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid
Package Section 00003.
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PART 2 - PRODUCTS

201 MANUFACTURERS

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

3. Leviton Mfg. Company Inc. (Leviton).

4. Pass & Seymour/Legrand (Pass & Seymour).

B. Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

2.02 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.
2.03 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125V, 20 A: Comply with NEMAWD 1, NEMAWD 6
Configuration 5-20R, UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper.
b. Hubbell.
c. Leviton.
d. Pass & Seymour.

B. Tamper-Resistant Convenience Receptacles, 125V, 20 A: Comply with NEMAWD 1,
NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596.

1. Products: Subject to compliance with requirements, provide one of the following:
Cooper.
Hubbell.

Leviton.

a0 oo

. Pass & Seymour.
2.04 GFCIRECEPTACLES

A. General Description:

1. Straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6, 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.

B. Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper.

b. Hubbell.
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c. Leviton.
d. Pass & Seymour.
C. Tamper-Resistant GFCI Convenience Receptacles, 125V, 20 A:
1. Products: Subject to compliance with requirements, provide one of the following:
a. Hubbell.
b. Pass & Seymour.
2.05 TWIST-LOCKING RECEPTACLES

A. Single Convenience Receptacles, 125V, 20 A: Comply with NEMAWD 1, NEMAWD 6
Configuration L5-20R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the following:

Cooper.
Hubbell.

Leviton.

e T o

d. Pass & Seymour.
206 TOGGLE SWITCHES
A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
B. Switches, 120/277 V, 20 A:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Single Pole, Two Pole and Three Way:
b. Cooper.
i. Hubbell.
ii. Leviton.
iil. Pass & Seymour.
C. Pilot-Light Switches, 20 A:
1. -Products: Subject to compliance with requirements, provide one of the following:
Cooper.
Hubbell.

Leviton.

o T o

d. Pass & Seymour.
2. Description: Single pole, with neon-lighted handle, illuminated when switch is "off."
D. Key-Operated Switches, 120/277 V, 20 A:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper.
b. Hubbell.
c. Leviton.

d. Pass & Seymour.

2. Description: Single pole, with factory-supplied key in lieu of switch handle.
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E. Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches: 120/277 V, 20 A, for
use with mechanically held lighting contactors. .

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper.
b. Hubbell.
c. Leviton.
d. Pass & Seymour.

F. Key-Operated, Single-Pole, Double-Throw, Momentary-Contact, Center-off Switches:
120/277 V, 20 A, for use with mechanically held lighting contactors, with factory-supplied key
in lieu of switch handle.

1. Products: Subject to compliance with requirements, provide one of the following:
Cooper.
Hubbell.

Leviton.

oo T

. Pass & Seymour.
2.07 DECORATOR-STYLE DEVICES

A. Tamper-Resistant Convenience Receptacles: Square face, 125V, 15A; comply with
NEMA WD 1, NEMA WD 6 Configuration 5-15R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper.
b. Hubbell.

c. Pass & Seymour.

2. Description: Labeled to comply with NFPA 70, "Receptacles, Cord Connectors, and
Attachment Plugs (Caps)" Article, "“Tamper-Resistant Receptacles in Dwelling Units"
Section.

B. Tamper-Resistant and Weather-Resistant Convenience Receptacles: Square face, 125V,
15 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-15R, and UL 498.

1. Products: Subject to compliance with requirements, provide one of the following:
Cooper.
Hubbell.

o T @

Leviton.
d. Pass & Seymour.

C. GFCI, Feed-Through Type, Convenience Receptacles: Square face, 125V, 15 A; comply
with NEMA WD 1, NEMA WD 6 Configuration 5-15R, UL 498, and UL 943 Class A.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper.

b. Hubbell.

c. Leviton.

d. Pass & Seymour.
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D. GFCI, Tamper-Resistant and Weather-Resistant Convenience Receptacles: Square face,
125V, 15 A; comply with NEMAWD 1, NEMA WD 6 Configuration 5-15R, UL 498, and
UL 943 Class A.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Cooper.
b. Hubbell.
c. Pass & Seymour.

E. Toggle Switches, Square Face, 120/277 V, 15 A: Comply with NEMAWD 1, UL 20, and
FS W-5-896.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper.
b. Hubbell.
c. Leviton.

d. Pass & Seymour.
F. Lighted Toggle Switches, Square Face, 120 V, 15 A: Comply with NEMA WD 1 and UL 20.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Cooper.
b. Hubbell.
c. Leviton.

d. Pass & Seymour.
208 WALL-BOX DIMMERS

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches,
with audible frequency and EMI/RFI suppression filters.

B. Control: Continuously adjustable slider; with single-pole or three-way switching. Comply with
UL 1472.

C. Fluorescent Lamp Dimmer Switches: Modular; compatible with dimmer ballasts; trim
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent
dimming with low end not greater than 20 percent of full brightness.

209 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: 0.035-inch- thick, satin-finished, Type 302 stainless
steel.

Material for Unfinished Spaces: Galvanized steel.

Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed
and labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.

C. Material for Inmate Accessible Areas: Die formed prime 10 gauge cold rolled steel cover
plates, continuous welded and ground smooth edges with security screws. 10 gauge prime
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cold rolled steel back plates with four (4) threaded bushings. Fail Safe Series SSB/SPC or
Kenall Series WSP/WPP.

2.10  FINISHES
A. Device Color:

1. Wiring Devices Connected to Normal Power System: White unless otherwise
indicated or required by NFPA 70 or device listing.

B. Wall Piate Color: For plastic covers, match device color.

PART 3 - EXECUTION

3.01 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.
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 NFPA 70,
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 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.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted
receptacles to the left.

F. 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.

G. 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.

3.02 IDENTIFICATION
A. Comply with Section 260553 "ldentification for Electrical Systems."

B. lIdentify each receptacle with panelboard identification and circuit number. Use hot, stamped,
or engraved machine printing with black-filled lettering on face of plate, and durable wire
markers or tags inside outlet boxes.

3.03 FIELD QUALITY CONTROL

A. Perform the following tests and inspections with the assistance of a factory-authorized
service representative:

1. Testinstruments: Use instruments that comply with UL 1436.

2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated digital-display indicators of measurement.

B. Tests for Convenience Receptacles:
1. Line Voltage: Acceptable range is 105to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is
unacceptable.

3. Ground Impedance: Values of up to 2 ohms are acceptable.
GFC! Trip: Test for tripping values specified in UL 1436 and UL 943.

5. Using the test plug, verify that the device and its outlet box are securely mounted.
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6. 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.

C. Wiring device will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.

END OF SECTION 26 27 26
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. SECTION 26 28 16

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
1.02 SUMMARY
A. Section Includes:
1. Fusible switches.
2. Nonfusible switches. .
3. Molded-case circuit breakers (MCCBs).
4. Enclosures.
1.03 DEFINITIONS
A. NC: Normally closed.
B. NO: Normally open.
C. SPDT: Single pole, double throw.
1.04 ACTION SUBMITTALS
. A. Provide in accordance with Article 3.11 of the General Conditions.

B. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical
data on features, performance, electrical characteristics, ratings, accessories, and finishes.

Enclosure types and details for types other than NEMA 250, Type 1.
Current and voltage ratings.

Short-circuit current ratings (interrupting and withstand, as appropriate).

PN

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

5. Include time-current coordination curves (average melt) for each type and rating of
overcurrent protective device; include selectable ranges for each type of overcurrent
protective device. Submit on translucent log-log graph paper.

C. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations,
sections, details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.
1.05 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Field quality-control reports.

1. Test procedures used.

. 2. Test results that comply with requirements.
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1.06

1.07

1.08

1.09

1.10

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER

3. Results of failed tests and corrective action taken to achieve test results that comply
with requirements.

C. Manufacturer's field service report.
CLOSEQUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Section 017823 "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and
circuit breakers.

2. Time-current coordination curves (average melt) for each type and rating of
overcurrent protective device; include selectable ranges for each type of overcurrent
protective device. Submit on translucent log-log graph paper.

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. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer
than three of each size and type.

2. Fuse Pullers: Two for each size and type.
SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid
Package Section 00003.

QUALITY ASSURANCE
A. Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source
from single manufacturer.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
enclosed switches and circuit breakers, including clearances between enclosures, and
adjacent surfaces and other items. Comply with indicated maximum dimensions.

D. 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.

E. Comply with NFPA 70.
PROJECT CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 130 deg F.
2. Altitude: Not exceeding 1000 feet.
COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.
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. PART 2 - PRODUCTS

2.01  NONFUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.

B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked
with cover in closed position.

C. Type HD, Heavy Duty, Double Throw, 600-Vac, 1200 A and Smaller: UL98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and
interlocked with cover in closed position.

D. 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. Hookstick Handle: Allows use of a hookstick to operate the handle.

4. lLugs: Mechanical type, suitable for number, size, and conductor material.

. 2.02 MOLDED-CASE CIRCUIT BREAKERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square D; a brand of Schneider Electric.

B. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting
capacity to comply with available fault currents.

C. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for
circuit-breaker frame sizes 250 A and larger.

D. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

E. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following
field-adjustable settings:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.

4. Ground-fault pickup level, time delay, and 1t response.

F. Features and Accessories:
. 1. Standard frame sizes, trip ratings, and number of poles.
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9.

10.

1.

Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor
material.

Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

Ground-Fault Protection: Comply with UL 1053; integrally mounted type with
mechanical ground-fault indicator; relay with adjustable pickup and time-delay
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase,
zero-sequence current transformer/sensor.

Communication Capability: Circuit-breaker-mounted communication module with
functions and features compatible with power monitoring and control system,
specified in Section 260913 "Electrical Power Monitoring and Control.”

Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts mimic
circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.

Alarm Switch: One NC contact that operates only when circuit breaker has tripped.

Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall
be removable only when circuit breaker is in off position.

Electrical Operator: Provide remote control for on, off, and reset operations.

2.03 MOLDED-CASE SWITCHES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1.
2.
3.

Eaton Electrical Inc.; Cutler-Hammer Business Unit.
General Electric Company; GE Consumer & Industrial - Electrical Distribution.

Square D; a brand of Schneider Electric.

B. General Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit
withstand rating equal to equivalent breaker frame size interrupting rating.

C. Features and Accessories:

1.
2.

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER

Standard frame sizes and number of poles.

Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor
material.

Ground-Fault Protection: Comply with UL 1053; remote-mounted and powered type
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase,
zero-sequence current transformer/sensor.

Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay. :

Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts mimic
switch contacts, "b" contacts operate in reverse of switch contacts.

Alarm Switch: One NC contact that operates only when switch has tripped.
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8. Key Interiock Kit: Externally mounted to prohibit switch operation; key shall be
removable only when switch is in off position.

9. Zone-Selective Interlocking: Integral with ground-fault shunt trip unit; for interlocking
ground-fault protection function.

10. Electrical Operator: Provide remote control for on, off, and reset operations.
11. Accessory Control Power Voltage: Integrally mounted; 24-V dc.
2.04 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50,
to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Kitchen Areas: NEMA 250, Type 4X, stainless steel.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for
compliance with installation tolerances and other conditions affecting performance of the
Work.

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

. 3.02 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height
unless otherwise indicated.

B. Install fuses in fusible devices.
C. Comply with NECA 1.
3.03 IDENTIFICATION

A. Comply with requirements in Section 26 05 53 "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.
3.04 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

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.

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.

D. Acceptance Testing Preparation:

. 1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
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2. Test continuity of each circuit.

E. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60
days after Final Acceptance, perform an infrared scan of each enclosed
switch and circuit breaker. Remove front panels so joints and connections
are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan
of each enclosed switch and circuit breaker 11 months after date of
Substantial Completion.

¢. Instruments and Equipment: Use an infrared scanning device designed to
measure temperature or to detect significant deviations from normal values.
Provide calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

F. Enclosed switches and circuit breakers will be considered defective if they do not pass tests
and inspections.

G. Prepare test and inspection reports, including a certified report that identifies enclosed
switches and circuit breakers and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

3.05 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 26 05 73 "Overcurrent
Protective Device Coordination Study."

END OF SECTION 262816
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PART 1 - GENERAL

SECTION 26 32 13

ENGINE GENERATORS

1.01 GENERAL REQUIREMENTS

A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.

1.02 SUMMARY

A. This Section includes work for the following:

1. Installation and start-up of packaged engine-generator sets for standby power supply
with the following features:

a.

I

Towable/Portable

Diesel fuel engine.

Unit-mounted cooling system.

Unit-mounted control and monitoring.
Performance requirements for sensitive loads.
Jacket Water Heater.

Battery Rack and Cables.

Outdoor sound-attenuated enclosure.

Trailer Mounted.

2. Installation, including required verification and supervision of wiring connections
installation.

3. Adjustments for proper operation.

B. Related Sections include the following:

1. Section 26 36 00 "Transfer Switches" for transfer switches including sensors and
relays to initiate automatic-starting and -stopping signals for engine-generator sets.

1.03 DEFINITIONS

A. Operational Bandwidth: The total variation from the lowest to highest value of a parameter
over the range of conditions indicated, expressed as a percentage of the nominal value of the

parameter.

B. LP: Liquid petroleum.
C. AQMD: Air Quality Management District

1.04 ACTION SUBMITTALS

A. Provide in accordance with Article 3.11 of the General Conditions.

B. Scale plan drawing showing ftrailer mounted genset, genset clearances, generator
connections, and adjacent buildings and other site items.

1.05 INFORMATIONAL SUBMITTALS

A. Qualification Data: For installer and testing agency.

B. Field quality-control test reports.

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER SECTION 26 32 13 — ENGINE GENERATORS

COUNTY OF RIVERSIDE ECONOMIC DEVELOPMENT AGENCY PAGE 1 of 12
PROJECT NUMBER: FM08110005546



1.06 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Fuses: One for every 10 of each type and rating, but no fewer than one of each.
2. Indicator Lamps: Two for every six of each type used, but no fewer than two of each.
3. Filters: One set each of lubricating oil, fuel, and combustion-air filters.

1.07 QUALITY ASSURANCE

A. |Installer Qualifications: Manufacturer's authorized representative who is trained and
approved for installation of units required for this Project.

1. Maintenance Proximity: Not more than four hours' normal travel time from Installer's
place of business to Project site.

2. Engineering Responsibility: Preparation of data for vibration isolators and seismic
restraints of engine skid mounts, including Shop Drawings, based on testing and
engineering analysis of manufacturer's standard units in assemblies similar to those
indicated for this Project.

B. Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical
Testing Association or is a nationally recognized testing laboratory (NRTL), and that is
acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

1.08 MAINTENANCE SERVICE

A. Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months' full
maintenance by skilled employees of manufacturer's designated service organization.
Include quarterly exercising to check for proper starting, load transfer, and running under
load. Include routine preventive maintenance as recommended by manufacturer and
adjusting as required for proper operation. Provide parts and supplies same as those used in
the manufacture and installation of original equipment.

PART 2 - PRODUCTS

2.01 ENGINE-GENERATOR SET

A. Factory-assembled and -tested, engine-generator set. The engine-generator set shall be
Owner Furnished and Contractor Installed. Specification is provided for reference only.
Coordinate with Owner to determine exact engine-generator set purchased.

B. Trailer Mounted Outdoor Enclosure:
1. Trailer mounted.
2. Sound attenuated for maximum sound level at full load of 72 dB(A) at 7m.

3. Includes UL Listed, double wall, sub-base fuel tank with capacity for 24 hour run time
at 75% load.

C. Capacities and Characteristics:
N
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Power Output Ratings: 500ekW / 625kVA at 0.8 pf, with capacity as required to
operate as a unit as evidenced by records of prototype testing.

Output Connections: Three-phase, four wire.
Voltage: 277/480 Vac

Nameplates: For each major system component to identify manufacturer’'s name and
address, and model and serial number of component.

D. Generator-Set Performance:

1.

8.

Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from
no load to full load.

Transient Voltage Performance: Not more than 20 percent variation for 50 percent
step-load increase or decrease. Voltage shall recover and remain within the steady-
state operating band within three seconds.

Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from
no load to full load.

Steady-State Frequency Stability: When system is operating at any constant load
within the rated load, there shall be no random speed variations outside the steady-
state operational band and no hunting or surging of speed.

Transient Frequency Performance: Less than 5 percent variation for 50 percent step-
load increase or decrease. Frequency shall recover and remain within the steady-
state operating band within five seconds.

Output Waveform: At no. load, harmonic content measured line to line or line to
neutral shall not exceed 5 percent total and 3 percent for single harmonics.
Telephone influence factor, determined according to NEMA MG 1, shall not exceed
50 percent.

Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 250 percent of rated full-load current for
not less than 10 seconds and then clear the fault automatically, without damage to
generator system components.

Start Time: Comply with NFPA 110, Type 10, system requirements.

E. Generator-Set Performance for Sensitive Loads:

1.

Oversizing generator compared with the rated power output of the engine is
permissible to meet specified performance.

a. Nameplate Data for Oversized Generator: Show ratings required by the
Contract Documents rather than ratings that would normally be applied to
generator size installed.

2. Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage from
no load to full load.

3. Transient Voltage Performance: Not more than 10 percent variation for 50 percent
step-load increase or decrease. Voltage shall recover and remain within the steady-
state operating band within 0.5 second.

4. Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of rated
frequency from no load to full load.

5. Steady-State Frequency Stability: When system is operating at any constant load
within the rated load, there shall be no random speed variations outside the steady-
state operational band and no hunting or surging of speed.

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER SECTION 26 32 13 - ENGINE GENERATORS
COUNTY OF RIVERSIDE ECONOMIC DEVELOPMENT AGENCY PAGE 3 of 12

PROJECT NUMBER: FM08110005546



6. Transient Frequency Performance: Less than 2-Hz variation for 50 percent step-load
increase or decrease. Frequency shall recover and remain within the steady-state
operating band within three seconds.

7. Output Waveform: At no load, harmonic content measured line to neutral shall not
exceed 2 percent total with no slot ripple. Telephone influence factor, determined
according to NEMA MG 1, shall not exceed 50 percent.

8. Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 300 percent of rated full-load current for
not less than 10 seconds and then clear the fault automatically, without damage to
winding insulation or other generator system components.

9. Excitation System: Performance shall be unaffected by voltage distortion caused by
nonlinear load.

a. Provide permanent magnet excitation for power source to voltage regulator.

2.02 ENGINE
A. EPA approved Tier 4i Cat C15 heavy duty diesel engine.
Fuel: Diesel.
C. Rated Engine Speed: 1800 rpm.
D. Maximum Piston Speed for Four-Cycle Engines: 2250 fpm.
E. Lubrication System: The following items are mounted on engine or skid:

1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and
smaller while passing full flow.

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil
temperature. Unit shall be capable of full flow and is designed to be fail-safe.

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools, or
appliances.

F. Engine Fuel System:

1. Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow
under starting and load conditions.

2. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess
fuel to source.

G. Coolant Jacket Heater: Electriciimmersion type, factory installed in coolant jacket system.
Comply with NFPA 110 requirements for Level 1 equipment for heater capacity.

H. Governor: Isochronous.

I. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant pump.

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent
water, with anticorrosion additives as recommended by engine manufacturer.

2. Size of Radiator: Adequate to contain expansion of total system coolant from cold
start to 110 percent load condition.

3. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum
closed-loop coolant system pressure for engine used. Equip with gage glass and
petcock.
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4.

Temperature Control: Self-contained, thermostatic-control valve modulates coolant
flow automatically to maintain optimum constant coolant temperature as
recommended by engine manufacturer.

Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, ultraviolet-, and abrasion-resistant fabric.

a. Rating: 50-psig maximum working pressure with coolant at 180 deg F, and
noncollapsible under vacuum.

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and
equipment connections.

J.  Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and selected
with exhaust piping system to not exceed engine manufacturer's engine backpressure
requirements.

1.
2.

Minimum sound attenuation of 25 dB at 500 Hz.

Sound level measured at a distance of 10 feet from exhaust discharge after
installation is complete shall be 85 dBA or less.

K. Air-Intake Filter: Heavy-duty, engine-mounted air cleaner with replaceable dry-filter element
and "blocked filter" indicator.

L. Starting System: 24-V electric, with negative ground.

1.

Components: Sized so they will not be damaged during a full engine-cranking cycle
with ambient temperature at maximum specified in Part 1 "Project Conditions" Article.

Cranking Motor: Heavy-duty unit that automatically engages and releases from
engine flywheel without binding.

Cranking Cycle: 60 seconds.

Battery: Adequate capacity within ambient temperature range specified in Part 1
“Project Conditions” Article to provide specified cranking cycle at least twice without
recharging.

Battery Cable: Size as recommended by engine manufacturer for cable length
indicated. Include required interconnecting conductors and connection accessories.

Battery Compartment: Factory fabricated of metal with acid-resistant finish and
thermal insulation. Thermostatically controlled heater shall be arranged to maintain
battery above 10 deg C regardless of external ambient temperature within range
specified in Part 1 “Project Conditions” Article. Include accessories required to
support and fasten batteries in place.

Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35-A minimum continuous rating.

Battery Charger: Current-limiting, automatic-equalizing and float-charging type. Unit
shall comply with UL 1236 and include the following features:

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically
after battery has lost charge until an adjustable equalizing voltage is
achieved at battery terminals. Unit shall then be automatically switched to a
lower float-charging mode and shall continue to operate in that mode until
battery is discharged again.

b. Automatic Temperature Compensation: Adjust float and equalize voltages
for variations in ambient temperature from minus 40 deg C to plus 60 deg C
to prevent overcharging at high temperatures and undercharging at low
temperatures.
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c. Automatic Voltage Regulation: Maintain constant output voltage regardless
of input voltage variations up to plus or minus 10 percent.

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate
charging rates.

e. Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and monitoring panel.
Sense high battery voltage and loss of ac input or dc output of battery
charger. Either condition shall close contacts that provide a battery-charger
malfunction indication at system control and monitoring panel.

f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.
2.03 CONTROL AND MONITORING

A. Automatic Starting System Sequence of Operation: When mode-selector switch on the
control and monitoring panel is in the automatic position, remote-control contacts in one or
more separate automatic transfer switches initiate starting and stopping of generator set.
When mode-selector switch is switched to the on position, generator set starts. The off
position of same switch initiates generator-set shutdown. When generator set is running,
specified system or equipment failures or derangements automatically shut down generator
set and initiate alarms. Operation of a remote emergency-stop switch also shuts down
generator set.

B. Manual Starting System Sequence of Operation: Switching on-off switch on the generator
control panel to the on position starts generator set. The off position of same switch initiates
generator-set shutdown. When generator set is running, specified system or equipment
failures or derangements automatically shut down generator set and initiate alarms.
Operation of a remote emergency-stop switch also shuts down generator set.

C. Configuration: Operating and safety indications, protective devices, basic system controls,
and engine gages shall be grouped in a common control and monitoring panel mounted on
the generator set. Mounting method shall isolate the control panel from generator-set
vibration.

D. Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 1
system, and the following:

1. AC voltmeter.

AC ammeter.

AC frequency meter.

DC voltmeter (alternator battery charging).
Engine-coolant temperature gage.

Engine lubricating-oil pressure gage.
Running-time meter.

Ammeter-voltmeter, phase-selector switch(es).

© © N o oA~ N

Generator-voltage adjusting rheostat.

-
(@]

. Fuel tank derangement alarm.

—
—

. Fuel tank high-level shutdown of fuel supply alarm.

-
N

. Generator overload.

-
w

. Start-stop switch.
. Overspeed shutdown device. .

-
E-S
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2.04

15. Coolant high-temperature shutdown device.
16. Coolant low-level shutdown device.
17. Oil low-pressure shutdown device.

Supporting ltems: Include sensors, transducers, terminals, relays, and other devices and
include wiring required to support specified items. Locate sensors and other supporting items
on engine or generator, unless otherwise indicated.

Connection to Data Link: A separate terminal block, factory wired to Form C dry contacts, for
each alarm and status indication is reserved for connections for data-link transmission of
indications to remote data terminals. Data system connections to terminals are covered in
Section 26 09 13 "Electrical Power Monitoring and Control."

. Common Remote Audible Alarm: Comply with NFPA 110 requirements for Level 1 systems.

Include necessary contacts and terminals in control and monitoring panel.
1. Overcrank shutdown.

Coolant low-temperature alarm.

Control switch not in auto position.

Battery-charger malfunction alarm.

A < A

Battery low-voltage alarm.

. Common Remote Audible Alarm: Signal the occurrence of any events listed below without

differentiating between event types. Connect so that after an alarm is silenced, clearing of
initiating condition will reactivate alarm until silencing switch is reset.

1. Ehgine high-temperature shutdown.
Lube-oil, low-pressure shutdown.
Overspeed shutdown.

Remote emergency-stop shutdown.
Engine high-temperature prealarm.
Lube-oil, low-pressure prealarm.

Fuel tank, low-fuel level.

o N2 Ok WD

Low coolant level.

Remote Alarm Annunciator: Comply with NFPA 99. An LED labeled with proper alarm
conditions shall identify each alarm event and a common audible signal shall sound for each
alarm condition. Silencing switch in face of panel shall silence signal without altering visual
indication. Connect so that after an alarm is silenced, clearing of initiating condition will
reactivate alarm until silencing switch is reset. Cabinet and faceplate are surface- or flush-
mounting type to suit mounting conditions indicated.

Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicated; and
labeled. Push button shall be protected from accidental operation.

GENERATOR OVERCURRENT AND FAULT PROTECTION
A. Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated;

complying with NEMA AB 1 and UL 489.
1. Tripping Characteristic: Designed specifically for generator protection.

2. Trip Rating: 800A, Matched to generator rating.
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B.

3. Shunt Trip: Connected to trip breaker when generator set is shut down by other
protective devices.

4. . Mounting: Adjacent to or integrated with control and monitoring panel.

Generator Circuit Breaker: Molded-case, electronic-trip type; 100 percent rated; complying
with UL 489.

1. Tripping Characteristics: Adjustable long-time and short-time delay and
instantaneous.

Trip Settings: Selected to coordinate with generator thermal damage curve.

Shunt Trip: Connected to trip breaker when generator set is shut down by other
protective devices.

4. Mounting: Adjacent to or integrated with control and monitoring panel.
Generator Disconnect Switch: Molded-case type, 100 percent rated.
1. Rating: 800A, matched to generator output rating.

2. Shunt Trip: Connected to trip switch when signaled by generator protector or by
other protective devices.

Generator Protector: Microprocessor-based unit shall continuously monitor current level in
each phase of generator output, integrate generator heating effect over time, and predict
when thermal damage of alternator will occur. When signaled by generator protector or other
generator-set protective devices, a shunt-trip device in the generator disconnect switch shall
open the switch to disconnect the generator from load circuits. Protector shall perform the
following functions:

1. Initiates a generator overload alarm when generator has operated at an overload
equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is
integrated with other generator-set malfunction alarms.

2. Under single or three-phase fault conditions, regulates generator to 300 percent of
rated full-load current for up to 10 seconds.

3. As overcurrent heating effect on the generator approaches the thermal damage point
of the unit, protector switches the excitation system off, opens the generator
disconnect device, and shuts down the generator set.

4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated
voltage to avoid overshoot.

2.05 GENERATOR, EXCITER, AND VOLTAGE REGULATOR

A
B.

m

Comply with NEMA MG 1.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated
integrally with generator rotor.

Electrical Insulation: Class H or Class F.

Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other
voltages if required.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated
capacity.

Enclosure: Dripproof.

G. Instrument Transformers: Mounted within generator enclosure.
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. H. Voltage Regulator: Solid-state type, separate from exciter, providing performance as
specified.

1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5
percent adjustment of output-voltage operating band.

I.  Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.
J. Subtransient Reactance: 12 percent, maximum.
2.06 FINISHES

A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over
corrosion-resistant pretreatment and compatible primer.

2.07 SOURCE QUALITY CONTROL

A. Prototype Testing: Factory test engine-generator set using same engine model, constructed
of identical or equivalent components and equipped with identical or equivalent accessories.

1., Tests: Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.

B. Project-Specific Equipment Tests: Before shipment, factory test engine-generator set and
other system components and accessories manufactured specifically for this Project.
Perform tests at rated load and power factor. Include the following tests:

1. Test components and accessories furnished with installed unit that are not identical
to those on tested prototype to demonstrate compatibility and reliability.

Full load run.

Maximum power.

Voltage regulation.

Transient and steady-state governing.
Single-step load pickup.

Safety shutdown.

0 N OO g A WN

Provide 14 days' advance notice of tests and opportunity for observation of tests by
Owner’s representative.

9. Report factory test results within 10 days of completion of test.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with
requirements for installation and other conditions affecting packaged engine-generator
performance.

B. Examine roughing-in of piping systems and electrical connections. Verify actual locations of
connections before packaged engine-generator installation.

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

A. Comply with packaged engine-generator manufacturers' written installation and alignment
instructions and with NFPA 110.

B. Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.
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C.

E.

Install Schedule 40, black steel piping with welded joints for cooling water piping between
engine-generator set and remote radiator. Piping materials and installation requirements are
specified in Section 23 21 13 "Hydronic Piping."

Install Schedule 40, black steel piping with welded joints and connect to engine muffler.
Install thimble at wall. Piping shall be same diameter as muffler outlet. Flexible connectors
and steel piping materials and installation requirements are specified in Section 23 21 16
Hydronic Piping Specialties."

1. Install condensate drain piping to muffler drain outlet full size of drain connection with
a shutoff valve, stainless-steel flexible connector, and Schedule 40, black steel pipe
with welded joints. Flexible connectors and piping materials and instailation
requirements are specified in Section 23 21 16 Hydronic Piping Specialties."

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not
specified to be factory mounted.

3.03 CONNECTIONS

A

B.

Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors and
Cables."

3.04 IDENTIFICATION

A

Identify system components according to Section 23 05 53 "Identification for HVAC Piping
and Equipment" and Section 26 05 53 "Identification for Electrical Systems."

3.05 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections and prepare test reports.

B. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.
Report results in writing.

C. Perform tests and inspections and prepare test reports.

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.

D. Tests and Inspections:

1. Perform tests recommended by manufacturer and each electrical test and visual and
mechanical inspection for "AC Generators and for Emergency Systems" specified in
NETA Acceptance Testing Specification. Certify compliance with test parameters.

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are
additional to those specified here including, but not limited to, single-step full-load
pickup test.

3. Battery Tests: Equalize charging of battery cells according to manufacturer's written
instructions. Record individual cell voltages.

a. Measure charging voltage and voltages between available battery terminals
for full-charging and float-charging conditions. Check electrolyte level and
specific gravity under both conditions.

b. Test for contact integrity of all connectors. Perform an integrity load test and
a capacity load test for the battery.
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¢. Verify acceptance of charge for each element of the battery after discharge.
d. Verify that measurements are within manufacturer's specifications.

4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-
charging conditions.

5. System Integrity Tests: Methodically verify proper installation, connection, and
integrity of each element of engine-generator system before and during system
operation. Check for air, exhaust, and fluid leaks.

6. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to
measure voltage and frequency transients for 50 and 100 percent step-load
increases and decreases, and verify that performance is as specified.

7. Harmonic-Content Tests: Measure harmonic content of output voltage under 25
percent and at 100 percent of rated linear load. Verify that harmonic content is within
specified limits.

8. Noise Level Tests: Measure A-weighted level of noise emanating from generator-set
installation, including engine exhaust and cooling-air intake and discharge, at four
locations on the property line, and compare measured levels with required values.

Coordinate tests with tests for transfer switches and run them concurrently.

Test instruments shall have been calibrated within the last 12 months, traceable to standards
of NIST, and adequate for making positive observation of test results. Make calibration
records available for examination on request.

. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until

no leaks exist.

. Operational Test: After electrical circuitry has been energized, start units to confirm proper

motor rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units and retest as specified above.

Retest: Correct deficiencies identified by tests and observations and retest until specified
requirements are met.

Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation resistances, time delays, and other values and observations. Attach a
label or tag to each tested component indicating satisfactory completion of tests.

. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final

Acceptance, perform an infrared scan of each power wiring termination and each bus
connection. Remove all access panels so terminations and connections are accessible to
portable scanner.

1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 11
months after date of Substantial Completion.

2. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

3. Record of Infrared Scanning: Prepare a certified report that identifies terminations
and connections checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.
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3.06 DEMONSTRATION (N.I.C. - BY ENGINE-GENERATOR SET MANUFACTURER)

A. Engage a factory-authorized service representative to train Owner's maintenance personnel .
to adjust, operate, and maintain packaged engine generators. Refer to Section 01 79 00
"Demonstration and Training."

END OF SECTION 26 32 13
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SECTION 26 36 00

TRANSFER SWITCHES

PART 1 - GENERAL

1.01 GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
1.02 SUMMARY
A. Section includes transfer switches rated 600 V and less, including the following:
1. Automatic transfer switches.
2. Bypass/Isolation switches.
3. Remote annunciation systems.
4. Remote annunciation and control systems.
B. Work Includes:
1. Installation and start-up of transfer switch, and other equipment as specified or
scheduled. Transfer switch shall be furnished by the Owner.
2. Installation, including required verification and supervision of wiring connections
installation.
3. Adjustments for proper operation.
1.03 ACTION SUBMITTALS
A. Provide in accordance with Article 3.11 of the General Conditions.
B. Scale plan drawing showing transfer switch, housekeeping pad, transfer switch clearances,
transfer switch connections, and adjacent buildings and other site items.
1.04 QUALITY ASSURANCE
A. Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical
Testing Association or is a nationally recognized testing laboratory (NRTL) as defined by
OSHAin 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.
B. 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 COORDINATION
A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified in Section 03 30 00 "Cast-
in-Place Concrete.”
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PART 2 - PRODUCTS

201 GENERAL

A. The transfer switch shall be Owner Furnished and Contractor Installed. Specification is
provided for reference only. Coordinate with owner to determine exact transfer switch
purchased.

2.02 MANUFACTURED UNITS
A. Contactor Transfer Switches:
1. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
a. Russelectric, Inc.
b. Eaton Electrical Inc.; Cutler-Hammer.
¢. GE Zenith Controls
B. Transfer Switches Using Molded-Case Switches or Circuit Breakers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:
a. Russelectric, Inc.
b. Eaton Electrical Inc.; Cutler-Hammer.
c. GE Zenith Controls
2.03 TRANSFER-SWITCH PRODUCT REQUIREMENTS

A. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total
system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch
ampere rating, unless otherwise indicated.

B. Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by
protective devices at installation locations in Project under the fault conditions indicated,
based on testing according to UL 1008.

1. Where transfer switch includes internal fault-current protection, rating of switch and
trip unit combination shall exceed indicated fault-current value at installation location.

C. Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent or
better over an operating temperature range of minus 20 to plus 70 deg C.

D. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-
surge withstand capability requirements when tested according to IEEE C62.41.
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.

E. Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-
motor-operated mechanism, mechanically and electrically interlocked in both directions.

F. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current
between active power sources.

1. Limitation: Switches using molded-case switches or circuit breakers or insulated-
case circuit-breaker components are not acceptable.
Switch Action: Double throw; mechanically held in both directions.
Contacts: Silver composition or silver alloy for load-current switching. Conventional
automatic transfer-switch units, rated 225 A and higher, shall have separate arcing
contacts.

G. Battery Charger: For generator starting batteries.
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1. Float type rated 2 A.
2. Ammeter to display charging current.
3. Fused ac inputs and dc outputs.

H. Annunciation, Control, and Programming Interface Components: Devices at transfer
switches for communicating with remote programming devices, annunciators, or annunciator
and control panels shall have communication capability matched with remote device.

I.  Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings,
either by color-code or by numbered or lettered wire and cable tape markers at terminations.
Color-coding and wire and cable tape markers are specified in Section 26 05 53
"ldentification for Electrical Systems."

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or
bottom entrance of feeder conductors as indicated.

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

J. Enclosures: General-purpose NEMA 250, Type 3R, complying with NEMAICS 6 and
UL 508, unless otherwise indicated.

2.04 AUTOMATIC TRANSFER SWITCHES
A. Comply with Level 1 equipment according to NFPA 110.

B. Switching Arrangement: Double-throw type, incapable of pauses or intermediate position
stops during normal functioning, unless otherwise indicated.

C. Manual Switch Operation: Under load, with door closed and with either or both sources
energized. Transfer time is same as for electrical operation. Control circuit automatically
disconnects from electrical operator during manual operation.

D. Transfer Switches Based on Molded-Case-Switch Components: Comply with NEMA AB 1,
UL 489, and UL 869A.

E. Automatic Open-Transition Transfer Switches: Include the following functions and
characteristics:

1. Fully automatic break-before-make operation.

2. The normal and emergency contacts shall be positively interlocked mechanically and
electrically to prevent simultaneous closing. Main contacts shall be mechanically
locked in both the normal and emergency positions without the use of hooks, latches,
magnets, or springs, and shall be silver tungsten alloy. Separate arcing contacts with
magnetics blowouts shall be provided on all transfer switches. Interlocked, molded
case circuit breakers or contactors are not acceptable.

3. Failure of power source serving load initiates automatic break-before-make transfer.

F. Motor Disconnect and Timing Relay: Controls designate starters so they disconnect motors
before transfer and reconnect them selectively at an adjustable time interval after transfer.
Control connection to motor starters is through wiring external to automatic transfer switch.
Time delay for reconnecting individual motor loads is adjustable between 1 and 60 seconds,
and settings are as indicated. Relay contacts handling motor-control circuit inrush and seal
currents are rated for actual currents to be encountered.

G. Automatic Transfer-Switch Features:

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-
ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100
percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup
value. Factory set for pickup at 90 percent and dropout at 85 percent.
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2. Adjustable Time Delay: For override of normal-source voltage sensing to delay
transfer and engine start signals. Adjustable from zero to six seconds, and factory
set for one second.

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup
voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup
at 90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of
nominal. Factory set for pickup at 95 percent.

4. Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes, and
factory set for 10 minutes to automatically defeat delay on loss of voltage or
sustained undervoltage of emergency source, provided normal supply has been
restored.

Test Switch: Simulate normal-source failure.
Switch-Position Pilot Lights: Indicate source to which load is connected.

Source-Available Indicating Lights: Supervise sources via transfer-switch normal-
and emergency-source sensing circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal
Source Available."

b. Emergency Power Supervision: Red light with nameplate engraved
"Emergency Source Available."

8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw
contacts for each switch position, rated 10 A at 240-V ac.

9. Transfer Override Switch: Overrides automatic retransfer control so automatic
transfer switch will remain connected to emergency power source regardless of
condition of normal source. Pilot light indicates override status.

10. Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

11. Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and
factory set for five minutes. Contacts shall initiate shutdown at remote engine-
generator controls after retransfer of load to normal source.

12. Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then
retransfers and shuts down engine after a preset cool-down period. Initiates exercise
cycle at preset intervals adjustable from 7 to 30 days. Running periods are
adjustable from 10 to 30 minutes. Factory settings are for 7-day exercise cycle, 20-
minute running period, and 5-minute cool-down period. Exerciser features include
the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and
without load transfer.

b. Push-button programming control with digital display of settings.

¢. Integral battery operation of time switch when normal control power is not
available.

205 REMOTE ANNUNCIATOR AND CONTROL SYSTEM

A. Functional Description: Include the following functions for indicated transfer switches:

1. Indication of sources available, as defined by actual pickup and dropout settings of
transfer-switch controls.

2. Indication of switch position.
3. Indication of switch in test mode.
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Indication of failure of digital communication link.
Key-switch or user-code access to control functions of panel.
Control of switch-test initiation.

Control of switch operation in either direction.

© N o B

Control of time-delay bypass for transfer to normal source.

PART 3 - EXECUTION

3.01 INSTALLATION

A
B.

Identify components according to Section 26 05 53 "Identification for Electrical Systems."

Set field-adjustable intervals and delays, relays, and engine exerciser clock.

3.02 CONNECTIONS

A

B.

C.

Wiring to Remote Components: Match type and number of cables and conductors to control
and communication requirements of transfer switches as recommended by manufacturer.
Increase raceway sizes at no additional cost to Owner if necessary to accommodate required
wiring.

Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors and
Cables."

3.03 FIELD QUALITY CONTROL

A. Testing Agency: Owner will 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 equipment and after electrical circuitry has been energized, test for
compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test
voltages and procedure recommended by manufacturer. Comply with manufacturer's
specified minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity
of barriers, covers, and safety features.

c. Verify that manual transfer warnings are properly placed.

d. Perform manual transfer operation.

4. After energizing circuits, demonstrate interlocking sequence and operational function
for each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and

of emergency source with normal source available.
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b. Simulate loss of phase-to-ground voltage for each phase of normal source.
Verify time-delay settings.

Verify pickup and dropout voltages by data readout or inspection of control
settings.

e. Test related automatic transfer-switch operations.

f. Perform contact-resistance test across main contacts and correct values
exceeding 500 microhms and values for 1 pole deviating by more than 50
percent from other poles.

g. Verify proper sequence and correct timing of automatic engine starting,
transfer time delay, retransfer time delay on restoration of normal power, and
engine cool-down and shutdown.

5. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for
power delivery from both sources.

a. Verify grounding connections and locations and ratings of sensors.
D. Testing Agency's Tests and Inspections:

1. After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test
voltages and procedure recommended by manufacturer. Comply with manufacturer's
specified minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity
of barriers, covers, and safety features.

c. Verify that manual transfer warnings are properly placed.
d. Perform manual transfer operation.

4. After energizing circuits, demonstrate interlocking sequence and operational function
for each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and
of emergency source with normal source available.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.
Verify time-delay settings.
Verify pickup and dropout voltages by data readout or inspection of control
settings.

e. Testrelated automatic transfer-switch operations.

Perform contact-resistance test across main contacts and correct values
exceeding 500 micrchms and values for 1 pole deviating by more than 50
percent from other poles.

g. Verify proper sequence and correct timing of automatic engine starting,
transfer time delay, retransfer time delay on restoration of normal power, and
engine cool-down and shutdown.

5. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for
power delivery from both sources.
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a. Verify grounding connections and locations and ratings of sensors.
Coordinate tests with tests of generator and run them concurrently.

F. Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation and contact resistances and time delays. Attach a label or tag to each
tested component indicating satisfactory completion of tests.

G. Remove and replace malfunctioning units and retest as specified above.
H. Prepare test and inspection reports.

I. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each switch. Remove all access panels so joints
and connections are accessible to portable scanner.

1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
switch 11 months after date of Substantial Completion.

2. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

3. Record of Infrared Scanning: Prepare a certified report that identifies switches
checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

3.04 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel
to adjust, operate, and maintain transfer switches and related equipment as specified below.
Refer to Section 01 79 00 "Demonstration and Training."

B. Coordinate this training with that for generator equipment.

END OF SECTION 26 36 00
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SECTION 26 43 13

SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

GENERAL REQUIREMENTS
A. Division 0, Contract requirements and Division 1, General Conditions apply to this section.
SUMMARY

A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and
control equipment.

B. Related Requirements:
1. Section 26 23 00 "Low-Voltage Switchgear" for factory-installed SPDs.
2. Section 26 24 16 "Panelboards" for factory-instailed SPDs.
DEFINITIONS
A. Inominal: Nominal discharge current.
B. MCOV: Maximum continuous operating voltage.

C. Mode(s), also Modes of Protection: The pair of electricai connections where the VPR
applies.

D. MOV: Metal-oxide varistor; an electronic component with a significant non-ochmic current-
voltage characteristic.

E. OCPD: Overcurrent protective device.
F. SCCR: Short-circuit current rating.
G. SPD: Surge protective device.

H. VPR: Voltage protection rating.
ACTION SUBMITTALS

A. Provide in accordance with Article 3.11 of the General Conditions.

B. Product Data: For each type of product.

1. iInclude rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.

2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested
values for VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements,
model numbers, system voltages, and modes of protection.

INFORMATIONAL SUBMITTALS
A. Field quality-control reports.

B. Sample Warranty: For manufacturer's special warranty.
CLOSEOQOUT SUBMITTALS

A. Maintenance Data: For SPDs to include in maintenance manuails.
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1.07 SUBSTITUTIONS

A. Substitutions will be considered per Article 3.3 of the Instruction to Bidders of the Bid
Package Section 00003.

1.08 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to replace SPDs that fail in materials or
workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.01  GENERAL SPD REQUIREMENTS

A. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

B. Comply with NFPA 70.

C. Comply with UL 1449.

D. MCOV of the SPD shall be the nominal system voltage.
2.02 SERVICE ENTRANCE SUPPRESSOR

A. Manufacturers: Subject to compliance with requirements, provide products by one the
following:

1. ABB France.

Advanced Protection Technologies Inc. (APT).

Eaton Corporation.

Emerson Electric Co.

GE Zenith Controls.

LEA international; Protection Technology Group.
Leviton Manufacturing Co., Inc.

PowerlLogics, Inc.

Schneider Electric Industries SAS.

B. SPDs: Comply with UL 1449, Type 1.

© ® N g DN

C. Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per
phase shall not be less than 240kA. The peak surge current rating shall be the arithmetic
sum of the ratings of the individual MOVs in a given mode.

D. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V, three-phase,
four-wire circuits shall not exceed the following:

1. Line to Neutral: 800 V for 480Y/277 V.
2. Line to Ground: 800 V for 480Y/277 V.
3. Line to Line: 800 V for 480Y/277 V.

E. VSCCR: Equal or exceed 240 kA/phase.
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. 2.03 PANEL SUPPRESSORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the

E.

following:
1. ABB France.
Advanced Protection Technologies Inc. (APT).
Eaton Corporation.
Emerson Electric Co.
GE Zenith Controls.
LEA International; Protection Technology Group.
Leviton Manufacturing Co., Inc.
PowerlLogics, Inc.
Schneider Electric industries SAS.
SPDs: Comply with UL 1449, Type 1.

1. Include LED indicator lights for power and protection status.

© ® NGOk Db

Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per
phase shall not be less than 100 kA. The peak surge current rating shall be the arithmetic
sum of the ratings of the individual MOVs in a given mode.

Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V, 208Y/120 V,
three-phase, four-wire circuits shall not exceed the following:

1. Line to Neutral: 800 V for 480Y/277 V, 400 V for 208Y/120 V.

2. Line to Ground: 800 V for 480Y/277 V, 400 V for 208Y/120 V.

3. Neutral to Ground: 800 V for 480Y/277 V, 400 V for 208Y/120 V.

4. Lineto Line: 800 V for 480Y/277 V, 400 V for 208Y/120 V.
SCCR: Equal or exceed 320 kA.

2.04 ENCLOSURES

A
B.

Indoor Enclosures: NEMA 250, Type 1.
Outdoor Enclosures: NEMA 250, Type 3R.

PART 3 - EXECUTION

3.01 INSTALLATION

A.
B.
C.

L )

Comply with NECA 1.
Install an OCPD or disconnect as required to comply with the UL listing of the SPD.

Install SPDs with conductors between suppressor and points of attachment as short and
straight as possible, and adjust circuit-breaker positions to achieve shortest and straightest
leads. Do not splice and extend SPD leads unless specifically permitted by manufacturer.
Do not exceed manufacturer's recommended lead length. Do not bond neutral and ground.

Use crimped connectors and splices only. Wire nuts are unacceptable.
Wiring:
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1. Power Wiring: Comply with wiring methods in Section 260519 "lLow-Voltage
Electrical Power Conductors and Cables."

2. Controls: Comply with wiring methods in Section 260519 "Low-Voltage Electrical
Power Conductors and Cables."

3.02 FIELD QUALITY CONTROL

A. Perform the following tests and inspections with the assistance of a factory-authorized
service representative.

1. Compare equipment nameplate data for compliance with Drawings and
Specifications.

Inspect anchorage, alignment, grounding, and clearances.

Verify that electrical wiring installation complies with manufacturer's written
installation requirements.

B. An SPD will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
3.03 STARTUP SERVICE

A. Complete startup checks according to manufacturer's written instructions.

B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs
installed. Disconnect SPDs before conducting insulation-resistance tests, and reconnect
them immediately after the testing is over.

C. Energize SPDs after power system has been energized, stabilized, and tested.
3.04 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel
to operate and maintain SPDs.

END OF SECTION 264313
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SECTION 311000

SITE CLEARING

PART 1 - GENERAL

1.01  SUMMARY
A. Special Provisions apply to this section.
B. Section Includes:

1. Removal of vegetation, grass, grass roots, shrubs, tree stumps, trees, upturned
stumps, weed growth, tree roots, brush, masonry, concrete, rubbish, debris and other
objectionable materials, within limits of the Work.

2. Removal of concrete and bituminous surfaces.
3. Removal of existing fences and gates.
C. Related Sections:
1. Section 312000: Grading.
2. Section 312333: Excavating, Backfilling and Compacting for Pavement.
1.02 SUBMITTALS
A. Shop Drawings: Submit site plan indicating extent of site clearing.
1.03 QUALITY ASSURANCE

A. Comply with Standard Specifications for Public Works Construction, current edition, as a
minimum requirement.

PART 2 - PRODUCTS - NOT USED

PART 3 - EXECUTION

3.01  TREE AND STUMP REMOVAL

A. Remove trees and stumps indicated and/or required to be removed. Remove trees, together
with bulk of roots, to a minimum depth of 4 feet below required grade, and within a radius of
approximately 7 feet beyond perimeter of trunk at grade.

B. Fill and compact excavation from tree and stump removal. Fill in 6 inch layers, each
compacted to 90 percent of maximum density in accordance with ASTM D 1557.

1. Back filling shall not commence until the excavation is inspected and tested.
3.02 CONCRETE AND BITUMINQUS SURFACING REMOVAL

A. Break up and completely remove existing concrete surfacing, curbs, gutters, walks and
bituminous surfacing to indicated limits. Cutting shall be performed to a neat and even line
with proper tools or a concrete cutting saw. Minimum depth of cut shall be 1-1/2 inches,
unless otherwise indicated. Remove concrete broken beyond the indicated limits to the
nearest joint or score line and replace with new concrete to match existing.
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3.03 EENCING
A. Existing fences scheduled to remain may be removed to facilitate the Work, provided they are ‘ ‘
installed to their original condition.

B. Fencing indicated to be removed and not reinstalled shall be completely removed, including
footings. Fill and compact excavations.

C. Install chain link fencing indicated to be relocated or reset in accordance with applicable
requirements specified under Section 323113: Chain Link Fences and Gates.

3.04 CLEANUP

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site.

***END OF SECTION***
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SECTION 312000

GRADING

PART 1 - GENERAL

1.01 SUMMARY
A. Special Provisions apply to this section.
B. Section includes:

1. General exterior grading, cutting and filling, including grading for building area,
paving, planting areas, banks and hillsides.

C. Related Sections:
1. Section 311000: Site Clearing.
2. Section 312333: Excavating, Back-filling and compacting for Pavement.
1.02 SYSTEM DESCRIPTION
A. General:

1. Fees: Pay as required by authorities having jurisdiction over the area.
2. Bonds: Post as required by authorities having jurisdiction over the area.

3. Haul Routes and Restrictions: - Comply with requirements of authorities having
jurisdiction over the area.

4. Before grading, contact Underground Service Alert of Southern California (USASC)
for information on buried utilities and pipelines.

PART 2 - PRODUCTS
201 MATERIALS

A. Materials shall conform to requirements specified in this and related sections.
PART 3 -~ EXECUTION

3.01 PREPARATION

A. . Protect and maintain installed stakes until their removal is required for the Work. Provide
replacement grade or location stakes lost or disturbed.

B. Install grade stakes and compare to indicated grades. If discrepancies are found between
existing grades and grades indicated on Drawings, do not proceed until discrepancies are
resolved.

3.02 ROUGH AND FINE GRADING
A. Rough grade area sufficiently high to require cutting by fine grading:

1. Grade area for bituminous surfacing and other paving to the indicated grades, equal
to the section of the indicated base and pavement.

2. Slope banks to required finish grades as cut progresses or leave cuts full and finish
grade by mechanical equipment to provide grades and soil densities indicated on the

Drawings.
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3. Rough grade, fill and compact banks beyond indicated finish grades. Finish grade
banks and slopes to indicated grades and specified soil densities.

4. Grade Only Areas: In areas not indicated to receive pavement, rough grade to
approximate finish grades and then scarify, moisten and roll to obtain required
density and indicated finish grades.

5. Tolerances: Finish grades shall be within a tolerance of 0.05 inch per foot above or
below grades indicated. Provide an average grade as indicated.

B. Base or Subgrade:

1. After subgrade has been constructed to approximate required grades, scarify to a
depth of at least 12 inches:

a. After scarifying, process loosened material to a finely divided condition and
adjust moisture content to optimum condition by addition of water, addition
and blending of dry suitable material, or by drying of existing material.

b. Subgrade material shall be compacted by tamping, sheep foot rollers or
pneumatic tire rollers. Required relative compaction shall be 90 percent
minimum for the top 12 inches below subgrade.

2. Tolerance of completed grades of base or subgrade shall not vary more than 0.03
inch per foot from grades indicated. Provide an average grade as indicated.

3.03° SHORING

A. Provide shoring as necessary to properly and safely support earth sides of excavations, and
existing curbs, sidewalks, gutter, drives and stairs, against movement and collapse.

B. Design and Calculations: Provide in accordance with requirement of governing California
Building Code and Safety Orders of State of California, Division of Industrial Safety; Title 8,
Subchapter 4, Article 6, Sections 1530 and 1541 and the recommendations found within the
Geotechnical report.

C. Remove shoring upon completion of the Work of this section or when no longer needed
unless required otherwise by authorities having jurisdiction.

3.04 EXCESS MATERIAL DISPOSAL
A. Remove rubbish, debris, and waste materials and iegally dispose of off the Project site.
3.05 PROTECTION

A. Protect the Work of this section until Substantial Completion.

***END OF SECTION***
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. SECTION 312236

SEAL FOR BITUMINOUS SURFACING

PART 1 - GENERAL

1.01  SUMMARY
A. Special Provisions apply to this section.
B. Section Includes:
1. Surface sealer over bituminous surfacing.
C. Related Sections:
1. Section 321216: Bituminous Surfacing.
2. Section 320717: Pavement Repair.
1.02 SUBMITTALS

A. Product Data: Submit manufacturer's product information and application procedures for
bituminous surfacing.

1.03 QUALITY ASSURANCE

A. Comply with the Standard Specifications for Public Works Construction, current edition.

B. Agitate bulk materials during transport.

. 104 MAINTENANCE

A. Extra Materials: Provide 10 gallons in unopened containers.

PART 2 - PRODUCTS

201 MATERIALS

A. Provide one of the following surface seals:

Product Name Manufacturer

Guard -Top Industrial Asphalt

Over Kote Diversified Asphalt Product
Park Top Western Colloid Products
Sure Seal Asphalt Coating Engineering
Super Drive Top SAF-T Seal. Inc.

PART 3 - EXECUTION

3.01  SURFACE PREPARATION

A. Thoroughly wash surfaces with water to remove dirt, debris, excessive oil and grease, or other
foreign matter.

. 3.02 APPLICATION
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A. Install seal coat in strict accordance with manufacturer's written directions and
recommendations.

B. Install 2 coats of surface seal to new bituminous surfacing. First coat shall be installed before
flood testing. Clean surface and allow to dry before installing second coat. Second coat shall be
installed after bituminous surfacing has passed flood test.

C. Where new bituminous surfacing is installed adjacent to existing bituminous surfacing, overlap
surface seal a minimum of 12 inches onto existing bituminous surfacing.

D. Where existing bituminous surfacing is indicated to be patched and sealed, install 2 coats of
surface seal after patching. Refer to Section 321216: Bituminous Surfacing.

3.03 PROTECTION OF SURFACES

A. Protect sealed and unsealed surfaces from damage and traffic during performance of the Work
of this section and until surface seal has thoroughly set and cured. Do not permit traffic of any
kind for at least 24 hours after completion of installation.

B. Protect the Work of this section until Substantial Completion.

3.04 TESTING

A. Owner reserves the right to obtain samples, perform tests to ensure compliance with the
Specifications, and to review weight slips and invoices of materials delivered to the Project site.

3.05 CLEANUP

A. Remove rubbish, debris, and waste materials and legally dispose of off the Project site.

=END OF SECTION***
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SECTION 312300

EXCAVATING, BACKFILLING AND COMPACTING FOR UTILITIES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A. Section Includes:

1. Excavating, backfilling, and compacting utility trenches such as water, gas, irrigation
storm drain, sewer lines, concrete-encased conduits, and manholes, vaults, valve
boxes, catch basins, underground tanks, thrust blocks, yard boxes, pull boxes and
other utility appurtenances.

B. Related Requirements:
2. Section 311000: Site Clearing.
3. Section 312000: Grading.
3. Section 312333: Excavating, Backfilling & Compacting for Pavement.
4. Section 320717: Pavement Repair.
SYSTEM DESCRIPTION
A. Import and Export of Earth Materials:

1. Fees: Pay as required by authorities having jurisdiction over the area.
2. Bonds: Post as required by authorities having jurisdiction over the area.

3. Haul Routes and Restrictions: Comply with requirements of - authorities having
jurisdiction over the area.

ACTION SUBMITTALS
A. Imported Soil: A geotechnical engineer shail obtain initial product Sample for testing.
QUALITY ASSURANCE

A. Comply with the following as a minimum requirement: Standard Specifications for Public
Works construction, current edition except as modified herein.

B. Sampling, testing, and certification of imported and/or exported soils shall be performed.
PROJECT CONDITIONS

A. Information on Drawings or in soils report does not constitute a guarantee of accuracy or
uniformity of soil conditions over the Project site.

PART 2 - PRODUCTS

201 MATERIALS
A. Bedding material from trench bottom to one foot above the pipe:

1. Sand, gravel, crushed aggregate or native free-draining. granular material providing a
sand equivalent of at least 30 or a coefficient of permeability greater than 1.4 inches
per hour.
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B.

2. Sand complying with the Specifications for cement concrete aggregates.
Backfill Materials:

1. Fill Material including Base Material shall be obtained from a designated on-site
stockpile area(s), as directed by the Project Manager, (PM).

2. Fill and backfill materials shall not contain deleterious matter such as, clods and stones
larger than 2 inches, foreign materials, vegetable growths, sod, expansive soils,
rubbish and debris. Materials from the stockpile(s) shall conform to these specified
requirements and related sections. Contractor shall remove the deleterious material
encountered in the stockpile(s) prior to its usage at no additional cost to the owner.

3. Excavated trench material to be instailed for backfiling shall be clean, free of large
clods, and stones larger than 2 inches in any dimension.

4. Cement-sand slurry shall be provided with 1 sack of cement per cubic yard of the
mixture.

5. Imported Fill Material:

A.  Imported fill material shall be a granular material with sufficient binder to
form a firm and stable unyielding subgrade and shall not have more than 6
percent of fines passing a 200 mesh sieve. Material shall provide a
coefficient of expansion of not more than 2 percent from air dry to optimum
moisture content and not more than 6 percent from air dry to saturation.
Imported materials shall be clean and free of rubbish, debris, and toxic or
hazardous contaminants. Adobe or clay soils are not permitted.

B.  Any required imported fill should consist of relatively non-expansive soils
with an Expansion Index of less than 35. However, any clay soils should not
be placed within the upper 18 inches beneath concrete slabs and walks and
pavers. Any import material should contain sufficient fines (binder) so as to
be relatively impermeable and provide a stable sub-grade when compacted.

PART 3 - EXECUTION

3.01 GENERAL

A. Before excavation, contact the "Underground Service Alert of Southern California" (USASC) for
information on buried utilities and pipelines.

B. Barricade trenches, ditches, pits, sumps, and similar Work outside the barricaded working area
with chain link fence as specified in Section 015200: Construction Facilities and Temporary
Controls, and in accordance with Cal-OSHA standards and requirements.

C. Saw-cut concrete or bituminous paving for trench installation.

D. Trenches over 5 feet in depth shall conform to the Construction Safety Orders of the California
Division of Industrial Safety. ‘

E. Where indicated and/or required to excavate in lawn areas, protect adjoining lawn areas
outside of the Work area. Replace or install removed sod upon completion of backfill by
installing sod level with adjacent lawns. If installation of removed sod fails, furnish sod and
install to match existing lawns.

F. Backfill over excavations to the required elevations with earth, gravel, sand, or concrete and
compact as required. Provide excavations free from standing water by pumping, draining, or
providing protection against water intrusion. Slope adjacent grades away from excavations to
minimize entry of water.

G. Do not install piping lengthwise under concrete walks without review by the Project Manager.
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or below a plane having a downward slope of 2 horizontal to one vertical, from a line 9 inches

. H. Do not excavate trenches parallel to footings closer than 18 inches from the face of the footing
above bottom of footings.

1. Unless otherwise indicated on Drawings, depth of excavations outside the buildings
shall allow for a minimum coverage above top of pipe, tank, or conduit measured from
the lowest adjoining finished grade, as follows:

a. Steel Pipe 24 inches below finished grade

Copper Water Tube 18 inches below finished grade

Cast-lron Pressure Pipe 36 inches below finished grade
Plastic Pipe (other than waste) 30 inches below finished grade

Tanks or other structures 36 inches below finished grade

-~ 0o a0 T

Soil, Sewer & Storm Drain minimum 18 inches below finished grade, and as
required for proper pitch and traffic load. (Install polypropylene sewer pipe
with at least 24 inches coverage)

g. lrrigation Pipe: no pressure pipe - 12 inches, pressure pipe - 24 inches

2. . Trench width shall provide ample space for fitting and joining. Excavate for piping bells
and fittings, bell and spigot pipe and other fittings.

I.  Unless indicated otherwise, excavate trenches to the required depths for utilities, such as
pipes, conduit and tanks, with minimum allowances of 6 inches at the bottom and 6 inches at
the sides for bedding of unprotected piping or as required for concrete encasement of conduits
as indicated on Drawings. Grade bottom of trenches to a uniform smooth surface. Remove
loose soil from the excavation before installing sand bedding or concrete encasement.

. J. Provide excavations free from standing water by pumping, draining, or providing protection
against water intrusion. If soil becomes soft, soggy, or saturated, excavate to firm undisturbed
soil and fill as required. Slope adjacent grades away from excavations to minimize entry of
water.

K. Provide a minimum clear dimension of 2 inches from sides of wall excavation to outer surfaces
of buried pipes or conduits installed in the same trench or outside surfaces of containers and/or
tanks.

L. Do not install backfill until required inspections and testing is completed.

M. Backfill electrical or other excavated utility trenches located outside of barricaded installation
areas within 24 hours after inspection by the Project Manager

N. Install backfill materials in layers not exceeding 4 inches in thickness and compact to 95
percent of the maximum density.

O. If materials excavated from the Project site are not permitted for trench backfill in paved areas,
backfill trenches with a cement-sand slurry mix. Install backfill to an elevation of the existing
undisturbed grade plus one inch.

P. Install and compact sand bedding to provide -a uniform full length bearing under piping and
conduits.

Q. Where portions of existing structures, walks, paving, or other improvements are removed or cut
for piping or conduit installation, replace the material with equal quality, finished to match
adjoining existing improvements. Repair pavement as specified in Section 320717. Pavement

Repair.
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3.02

3.03

3.04

3.05

IMPORT / EXPORT OF MATERIALS

A

Provide fill materials as specified in Part 2- Products. if excavated materials from the Project
site are not of required quality or sufficient quantity, import additional materials as necessary.
Unsatisfactory native or existing fill shall be removed and disposed from site.

In addition to the requirements of this section, import and/or exported materials shall comply
with requirements.

Imported fill materials shall be sampled by a geotechnical engineer, retained by the owner as
an owner Consultant, for compliance with the requirements of Part 2 of this section.

The geotechnical engineer shall perform the tests by utilizing an independent approved testing
laboratory.

Initial sampling shall be performed by the geotechnical engineer, retained by the owner as an
owner Consultant, before importing material to the Project site. Identify the location of the
source site in addition to the address, name of the person and/or entity responsible for the
source site. The geotechnical engineer, retained by the owner as an owner Consultant, shall
obtain both the initial sample and additional samples from the identified site and shall submit all
samples to the approved independent testing laboratory.

The geotechnical engineer, retained by the owner as an owner Consultant, shall perform
additional sampling during import operations. If the total quantity of import is determined to be
greater than 1000 cubic yards of material, one sample shall be obtained and submitted for
testing for each 250 cubic yards of imported material. If the total quantity of import is
determined to be less than 1000 yards, one sample shall be obtained and submitted for testing
for each 100 cubic yards of imported material.

The independent approved testing laboratory shall perform the required tests and report results
of all tests noting if the tested material passed or failed such tests and shall furnish copies to
the Project Manager, Confractor, and others as required. Report shall state tests were
conducted under the responsible charge of a licensed State of California professional engineer
and the material was tested in accordance with applicable provisions of the Contract
Documents, Title 24, CCR. Upon completion of the Work of this section, the independent
testing laboratory and geotechnical engineer shall submit a verified report as required by Title
24, CCR.

Bills of lading or equivalent documentation will be submitted on a daily basis.

Upon completion of import operations, provide the Project Manager a certification statement
attesting that all imported material has been obtained from the identified source site.

INSPECTION AND TESTING

A

B.

The geotechnical engineer will inspect and test excavations, sample material quality as
required in Part 2, observe installation and compaction of fill materials.

Compaction test shall be performed in accordance with ASTM D 1557, method "C.”

PROTECTION

A

Protect the Work of this section until Substantial Completion.

CLEANUP

A

Remove rubbish, debris, and waste materials and legally dispose of off the Project site.

**END OF SECTION***
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SECTION 312333

EXCAVATING, BACKFILLING AND COMPACTING FOR PAVEMENT

PART 1 - GENERAL

101 SUMMARY
A. Special Provisions apply to this section.
B. Section Includes:
1. Excavating, backfill, and compacting for paved areas.
2. Installation of fill materials.
C. Related Sections:
1. Section 311000: Site Clearing.
2. Section 312000: Grading.
3. Section 321216: Bituminous Surfacing.
5. Section 320717: Pavement Repair.
1.02 SYSTEM DESCRIPTION
A. Import and Export of Earth Materials:

1. Fees: Pay as required by authorities having jurisdiction over the area.
2. Bonds: Post as required by authorities having jurisdiction over the area.

3. Haul Routes and Restrictions: Comply with requirements of authorities having
jurisdiction over the area.

1.03 SUBMITTALS

A. Imported Soils: A geotechnical engineer, retained by the Owner as an Owner Consultant,
shall obtain initial product Sample for testing in accordance with the terms of sub-section 3.05
of this section.

1.04 QUALITY ASSURANCE

A. Comply with Standard Specifications for Public Works Construction, current edition, except
as modified herein.

B. Sampling, testing, and certification of imported and/or exported soils shall be performed in
accordance with the Special Provisions.

1.05 PROJECT CONDITIONS

A. Information on Drawings or in soils report does not constitute a guarantee of accuracy or
uniformity of soil conditions over the Project site.

B. A copy of the foundation investigation and soils report is available for examination at the
Architect’s office during regular office hours of Architect.

PART 2 - PRODUCTS

2.01  FILL AND BACKFILL MATERIALS

A. Fill and backfill materials shall be previously excavated materials or imported fill material, free
of clods and stones larger than 3 inches, foreign materials, vegetable growths, sod,
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expansive soils, rubbish and debris. Material shall conform to these specified requirements
and related sections.

B. Fill material exhibiting a wide variation in consistency and/or moisture content shall be
blended and/or aerated to stabilize and upgrade the material.

C. Imported Fill Materiai:

1. Provide suitable materials obtained from Project site excavations for earthwork and
fill materials. If excavated materials are not of suitable quality or sufficient quantity,
import additional materials as necessary.

2. Imported fill shall be a granular material with sufficient binder to form a firm and
stable unyielding subgrade and shall not have more than 60 percent of fines passing
200 mesh sieves. Material shall have a coefficient of expansion of not more than 2
percent from air dry to optimum moisture content and not more than 6 percent from
air dry to saturation. Imported material shall be clean and free of rubbish, debris, and
toxic or hazardous contaminants. Adobe or clay soils are not permitted.

D. Other Fill Materials: Brick rubble and broken concrete originating from the Project site may be
legally disposed of off the Project site or incorporated in fill, if reviewed by a geotechnical
engineer, retained by the Owner as an Owner Consultant. Unless otherwise required, no
such materials may be imported from outside the Project site.

E. Permeable Backfill:

1. Provide permeable backfill material behind retaining structures consisting of gravel,
crushed gravel, crushed rock, natural sands, manufactured sand, or combinations of
these materials conforming to the following gradations:

Sieve Size: Percentage Passing:
3/4 inch (19mm) 100
3/8 inch (10mm) 80-100
No. 100 0-8
No. 200 0-3
2. Those portions of fill material passing a No. 4 sieve shall provide a sand equivalent of
at least 60.

3. Provided backing for weep-holes shall consist of 2 cu. ft. of aggregate in burlap
sacks, securely tied. Aggregate shall conform to requirements for No. 3 concrete
aggregate as specified in subsection 200-1.4 of the Standard Specifications for
Public Works Construction.

4. Permeable Backfill Alternate Materials: Instead of the materials specified for retaining
structures backfill, a drainage matting system such as Mira drain by MI Rafi, Inc., or
equal, may be provided if reviewed by the Architect.

PART 3 - EXECUTION

3.01 SITE PREPARATION
A. Clear the Project site as required in Section 311000: Site Clearing.
3.02 PROTECTION

A. Protect and guard excavations against danger to life, limb, and property as required by, but
not limited to, OSHA regulations.

B. Protect adjacent existing improvements including landscaping against damage. .
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3.03

3.04

3.05

3.06

EXISTING UTILITY LINES

A
B.

Protect existing utility lines from damage or displacement.

Remove conduits or pipes not in service, exposed during Work, unless a minimum cover of 2
feet is provided. Remove concrete, clay or other non-metallic pipe over 8 inches in diameter,
unless otherwise indicated.

EXCAVATION

A

IL

Unclassified Excavations: Comply with the Standard Specifications for Public Works
Construction, Section 300: "Earthwork,” except as modified herein.

L

>

Unclassified Fill and Compaction: Comply with the Standard Specifications for Public Works
Construction, Section 300: "Earthwork,” except as modified herein.

Provide fill materials as specified in Part 2 — Products. If excavated materials from the Project
site are not of required quality or sufficient quantity, import additional materials as necessary.

Imported fill materials shall be sampled by a geotechnical engineer, retained by the Owner as
an Owner Consultant, for compliance with the requirements of Part 2 of this section.

The geotechnical engineer, retained by the Owner as an Owner Consultant, shall submit all
samples to an approved independent approved testing laboratory for testing.

Initial sampling shall be performed by the geotechnical engineer, retained by the Owner as an
Owner Consultant, before importing material to the Project site. Identify the location of the
source site in addition to the address, name of the person and/or entity responsible for the
source site. The geotechnical engineer, retained by the Owner as an Owner Consultant, shall
obtain both the initial and additional samples from the identified site and shall submit all
samples to the approved independent testing laboratory for testing.

The geotechnical engineer, retained by the Owner as an Owner Consultant, shall perform
additional sampling during import operations. If the total quantity of import is determined to be
greater than 1000 cubic yards of material, one sample shall be obtained and submitted for
testing tested for each 250 cubic yards of imported material. If the total quantity of import is
determined to be less than 1000 yards, one sample shall be obtained and submitted for
testing for each 100 cubic yards of imported material.

The independent approved testing laboratory shall perform the required tests and report
results of all tests noting if the tested material passed or failed such tests and shall furnish
copies to the IOR, Architect, CPM, Contractor, and others as required. Report shall state
tests were conducted under the responsible charge of a licensed State of California
professional engineer and the material was tested in accordance with applicable provisions of
the Contract Documents, Title 24, and CCR. Upon completion of the Work of this section, the
independent testing laboratory and geotechnical engineer shall submit a verified report to the
CPM as required by Title 24, CCR.

Bills of lading or equivalent documentation will be submitted to the IOR on a daily basis.

Upon completion of import operations, provide the CPM a certification statement attesting
that all imported material has been obtained from the identified source site.

INSTALLATION OF MATERIALS

A

Fill or backfill materials shall be installed in horizontal layers of 6 inches, unless otherwise
required. Each layer shall be evenly placed and moistened or aerated as necessary. Unless
otherwise reviewed by the geotechnical engineer, retained by the Owner as an Owner
Consultant, each layer of fill material shall cover the length and width of the area to be filled
before the next layer of material is installed. Top surface of each layer shall be installed to an
approximate level with a crown or cross fall of at least 1 in 50, but no more than 1 in 20.
Provide adequate drainage at all times during construction of the Work of this section.
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3.07 COMPACTING

A

Each layer of fill material shall be compacted by tamping, sheep foot rollers, or pneumatic-
tired rollers to provide specified relative compaction. At inaccessible locations, provide
specified compaction by manually held, operated and directed compaction equipment.

Unless otherwise indicated, compact each layer of earth fill to a relative compaction of at
least 90 percent.

When fill materials, or a combination of fill materials, are encountered or provided which
develop densely packed surfaces as a result of installation or compacting operations, scarify
each compacted layer before installing the next succeeding layer.

3.08 INSPECTION AND TESTING

A

D.

E.

The geotechnical engineer, retained by the Owner as an Owner Consultant, will inspect and
test excavations, sample material quality as required in Part 2, and observe installation and
compaction of fill materials.

The geotechnical engineer, retained by the Owner as an Owner Consultant, will sample
imported fill materials from their designated source before delivery to the Project site.

Installation of backfill shall be observed by the geotechnical engineer, retained by the Owner
as an Owner Consultant.

The geotechnical engineer, retained by the Owner as an Owner Consultant, will inspect and
test excavation Work before the installation of fill and/or other materials.

Compaction: Test compaction in accordance with ASTM D 1557, Method

3.09 PROTECTION

A

Protect the Work of this section untit Substantial Completion.

3.10 CLEANING

A. Remove rubbish, debris, and waste materials and legally dispose of off the Project site.
**END OF SECTION***
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SECTION 320717

PAVEMENT REPAIR

PART 1 - GENERAL

1.01

1.02

1.03

SUMMARY
A. Provisions of Division 01 apply to this section.
B. Section Includes:

1. Bituminous Surfacing Repair: Areas removed for utility trenches, heaved by tree
roots, cracked areas, protruding areas where pavement meets hard surfaces,
depressed areas, holes and areas around new structures, and raveled bituminous
pavement.

2. Concrete Pavement Repair: Areas heaved by tree roots, cracked areas, holes and
trenches, and areas around new structures.

C. Related Sections:
1. Section 312000: Grading.
2. Section 312333: Excavating, Backfilling and Compacting for Pavement.
3. Section 321216: Bituminous Surfacing.
5. Section 312236: Seal for Bituminous Surfacing.
SUBMITTALS
A. Shop Drawings: Submit Shop Drawings indicating areas to be repaired.
B. Product Data: Submit manufacturer’s technical data for materials and products.
QUALITY ASSURANCE

A. Comply with Standard Specifications for Public Works Construction, current edition.

PART 2 - PRODUCTS

201 MATERIAL
A:. Materials specified in Section 321370: Base Course.
- B. Materials specified in Section 321216: Bituminous Surfacing.
C. Materials specified in Section 312236: Seal for Bituminous Surfacing.
2.02 BITUMINOUS MATERIALS
A. Provide materials and products of the class, grade or type indicated, conforming to relevant
provisions of Section 203 - Bituminous Materials of the latest Standard Specifications for
Public Works Construction.
2.03 HEADERS AND STAKES
A. Headers: Redwood, Construction Heart Grade, size 2 x 6, unless otherwise indicated on
Drawings.
B. Stakes: 2 x 4 redwood or 2 x 3 Douglas fir, Construction Grade.
C. Nails: Common, galvanized, 12d minimum.
204 SLURRY
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A. Cement-sand slurry; minimum one sack of cement per cubic yard of mixture.

PART 3 - EXECUTION

3.01 PAVEMENT REMOVAL

A. Remove bituminous and concrete pavement in accordance with applicable provisions of
Section 300 - Earthwork of the Standard Specifications for Public Works Construction.

B. Pavement Heaved By Roots: Remove pavement to limits of distortion and expose roots.
Trim roots to provide at least 12 inches clearance to pavement.

C. Remove protruding bituminous surfaces flush with the surrounding grade using a suitable tool
or equipment so that adjacent finishes are not blackened.

D. Remove raveled and depressed bituminous pavement to limits indicated or required.

E. Saw cut existing improvements, trim holes and trenches in bituminous and concrete
pavement to permit mechanical hand tampers to compact the fill.

F. Remove broken concrete by saw cutting. If the required cut line is within 30 inches of a score
or joint line or edge, cut and remove to the score, joint line, or edge.

3.02 EXCAVATING, BACKFILLING AND COMPACTING

A. Section 312333: Excavating, Backfilling and Compacting for Pavement.

B. Where subgrade or base is deemed to be unstable or otherwise unsuitable, excavate such
materials to firm earth, and replace with a required material. Install and compact fill materials
in accordance with the requirements of related Specification sections.

3.03 HEADERS

A. Install headers along edge of bituminous surfacing abutting turf, earth, or planting area,
unless indicated otherwise.

B. Install headers so the bottom surface has continuous bearing on solid grade. Where
excavation for headers is undercut, thoroughly tamp soil under the header. Compact backfill
on both sides of header to the density of the adjacent undisturbed grade.

C. Fasten headers in place with. redwood or Douglas fir stakes of length necessary to extend
into solid earth a minimum of 12 inches. Stakes shall be of sound material, neatly pointed,
driven vertically, and securely nailed to headers. Space stakes, not to exceed 4 feet on
centers with top of stakes set one inch below top of header. Provide a minimum of 2-12d
galvanized common nails through each stake.

D. Remove existing headers where new surfacing is installed adjacent to existing surfacing‘.

E. Install temporary headers at transverse joints of paving where continuous paving operations
are not maintained.

F. Provide additional stakes and devices as required to fasten headers.

3.04 BASE COURSE

A. Unless otherwise indicated, base course shall be crushed aggregate base, fine grade, 3
inches thick or equal to thickness of the existing base, whichever is greater.

B. Fill grade and compact as specified in Section 312000: Grading.

3.05 RESURFACING

A. Holes and Trenches: Remove loose dirt and backfill with cement-sand slurry allowing for
surfacing one inch thicker than existing. Unless otherwise indicated on Drawings, resurface
flush with existing adjoining pavement installing the same type of materials and section
provided in existing improvements.

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER SECTION 320717 — PAVEMENT REPAIR
COUNTY OF RIVERSIDE ECONOMIC DEVELOPMENT AGENCY PAGE 2 of 4

PROJECT NUMBER: FM08110005546




B. Other Areas: Other surface improvements damaged or removed shall be cut to a neat even

line and excavated one inch below the bottom of the existing pavement. Resurface by
following the original grades and installing the same type of materials provided in existing
improvements.

. Where bituminous surfacing abuts concrete, masonry, walks or paving, tamp joint smooth, if

necessary, as described above to obtain a uniformly even joint, true to line and grade. Tamp
and smooth materials before asphalt cools.

3.06 REPAIRING AND RESEALING EXISTING SURFACES
A. Preparation of Surfaces: Prior to filling cracks, clean existing bituminous surfacing of loose
and foreign materials and coat with a film of asphalt emulsion.
B. Repair of Existing Surfacing:
1. Fill cracks 1/2 inch wide and less with RS-1 emulsion and silica sand or other
required material. Cracks larger than 1/2 inch wide shall be filled with Type C2
Asphalt Concrete as specified. Cracks shall be filled to the level of adjacent
surfacing.
2. Where low areas, holes, or depressions occur in existing surfacing, repair with
emulsified asphalt. Install material, strike off the emulsified asphalt with a
straightedge flush with adjoining surfacing. Finish with a steel trowel, and after
dehydration, compact by rolling or tamping.
. Testing: Flood test entire area in presence of the IOR. Entire area tested shall be free of
standing water or puddies.
. Surface Seal: After surface has been repaired and tested, install seal coat over entire area
indicated. Surface seal shall be as specified in Section 312236: Seal For Bituminous
Surfacing.
3.07 CLEANING
A. Remove all stains on the Project site and adjacent properties caused by or attributed to the
Work of this section.
B. Remove rubbish, debris, and waste materials and legally dispose of off the Project site.
3.08 PROTECTION
A. Protect the Work of this section until Substantial Completion.
*END OF SECTION***
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SECTION 321216

BITUMINOUS SURFACING

PART 1 - GENERAL

1.01  SUMMARY
A. Special Provisions apply to this section.
B. Section Includes:
1. Temporary paving for parking areas, and areas between buildings.
C. Related Sections:
1. Section 312000: Grading.
2. Section 320717: Pavement Repair.
3. Section 312236: Seal for Bituminous Surfacing.
1.02 SUBMITTALS
A. Shop Drawings: Submit site plan indicating extent of paving and accessories.
B. Product Data: Manufacturer’s technical data for materials and products.
1.03  QUALITY ASSURANCE

A. Comply with the following as a minimum requirement: Standard Specifications for Public
Works Construction.

1.04 PROJECT CONDITIONS

A. iInformation on Drawings or in soils report does not constitute a guarantee of accuracy or
uniformity of soil conditions over the Project site.

B. A copy of the soils report is available for examination upon request.

PART 2 - PRODUCTS

2.01  BITUMINOUS MATERIALS

A. Provide materials of the class, grade, or type indicated on the Drawings, conforming to
relevant provisions of Section 203 - Bituminous Materials of the Standard Specifications for
Public Works Construction.

2.02 HEADERS AND STAKES

A. Redwood
1. Headers: Redwood, Construction Heart Grade, size 2x6, unless otherwise
indicated.

2. Stakes: 2 x 4 redwood or 2 x 3 Douglas fir, Construction Grade.

3. Nails: Common, galvanized, 12d minimum.

PART 3 - EXECUTION

3.01 HEADERS

A. Install headers along edge of bituminous surfacing abutting turf, earth, or planting area,
unless indicated otherwise.
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E.

F.

Install headers so the bottom surface has continuous bearing on solid grade. Where
excavation for headers is undercut, thoroughly tamp soil under the header. Compact backfill
on both sides of header to the density of adjacent undisturbed earth.

Where redwood headers are indicated on drawing, fasten headers in place with redwood or
Douglas fir stakes of length necessary to extend into solid grade a minimum of 12 inches.
Stakes shall be of sound material, neatly pointed, driven vertically, and securely nailed to
headers. Space stakes, not to exceed 4 feet on centers with top of stakes set one inch below
top of header. Provide a minimum of 2-12d galvanized common nails through each stake.

Remove existing headers where new surfacing is installed adjacent to existing surfacing.

Install temporary headers at transverse joints of paving where continuous paving operations
are not maintained.

Provide additional stakes and anchorage as required to fasten headers in place.

3.02 CONSTRUCTION OF ASPHALT CONCRETE PAVEMENT

A

B.

K.

Thickness of Surfacing: Unless otherwise indicated on Drawings or specified, install
bituminous surfacing to a compacted thickness of 3 inches.

Provide surfacing material over base course as specified in Section 321370: Base Course.

Surfaces of walls, concrete, masonry or existing bituminous surfacing indicated to be in direct
contact with installed bituminous surfacing shall be cleaned, dried and uniformly coated with
an asphaltic emulsion film.

Thicken edges of bituminous surfacing that do not abut walls, concrete, or masonry, and
edges joining existing bituminous surfaces. Remove headers at existing bituminous surfacing
where new bituminous surfacing is to be installed. Thicken edges an additional 2 inches and
taper to the indicated or specified thickness 6 inches back from such edges.

At stairways, join surfacing to first tread or riser below first tread, at an elevation below first
riser equal to height of risers of stairway.

Provide adequate protection for concrete, planting areas and other finish Work adjacent to
areas indicated to receive bituminous surfacing.

Placing:

1. Do not install bituminous surfacing when atmospheric temperature is below 40
degrees F; or when fog or other unsuitable weather conditions are present.
Temperature of mixture at time of installation shall not be lower than 260 degrees F
in warm weather or higher than 320 degrees F in cold weather.

2. Where 2-inch or 3-inch thick surfacing is indicated or specified, install surfacing in
one course. Where surfacing is indicated or specified 4 inches or more in thickness,
except for thickened edges, install bituminous surfacing in courses of approximately
equal thickness, each course not exceeding 2-1/2 inches in. thickness unless
otherwise required by the Architect.

Stakes or Screeds: Provide grade or screed stakes spaced not more than 15 feet apart in
flow lines with grades of less than one percent. Continuous screeds may be provided instead
of stakes.

Spreading: Install bituminous surfacing in a manner to cause least possible handling of
mixture. In open areas and wherever practicable, install by mechanical means with a self-
propelled mechanical spreader. In confined or restricted areas, install mixture with hot
shovels and rakes, and smooth with lutes.

Joints: Provide vertical joints between successive runs. Install joints true to line, grade, and
cross section. Lapped joints are not permitted.

Rolling:
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1. Finish roli with a self-propelled tandem roller weighing at least 8 tons. Break down
roll with a self-propelled roller weighing between 1-1/2 tons and 8 tons.

2. Roll in a manner that preserves flow lines and the established finished grades. Break
down roll in areas adjacent to flow lines parallel to flow lines. Break down roll after
bituminous surfacing is installed without shoving or cracking of mixture under roller.
Continue finish rolling until surfacing is unyielding, true to grade, and meets
requirements for specified smoothness. Areas inaccessible to finish roller may be
finish rolled with breakdown roller or tamped with hot tamping irons and smoothed
with hot smoothing irons or hand roller.

3. Where bituminous surfacing abuts concrete, masonry, walks or paving, tamp joint
smooth, if necessary, as described above to obtain a uniformly even joint, true to line
and grade. Tamp and smooth to properly compact.

4. Compacted bituminous surfacing shall be provided with a bulk specific gravity of at
least 2.31 when tested in accordance with ASTM D 1188.

3.03 TOLERANCE

A. Smoothness: Surface of bituminous surfacing after rolling, shall be even, smooth and
uniform in texture with no voids or rock pockets, free of roller marks or other irregularities,
and not varying by more than 0.03 foot, except at local depressions or raised areas as
indicated, when a 10 foot straightedge is placed on surface.

B. Grade: Finished grade shall not vary more than 0.02 foot above or below required grade.
Variations within prescribed tolerance shall be compensating so that average grade and
cross-section are provided.

C. Premium paving tolerances:

1. General: Test in-place asphalt concrete courses for compliance with requirements or
thickness and surface smoothness. Repair or remove and replace unacceptable
paving as directed by Owner’s representative.

Thickness: Tolerances for thickness shall be ¥4 inch, plus or minus.

Planarity: The asphalt substrate shall not vary from the planned cross slope by more
than +-0.1%. The finished asphalt shall not vary, plus or minus; under a 10 feet
straight edge greater than 1/8”. It is the responsibility of the paving contractor to flood
test the surface with the use of a water truck. If, after 30 minutes on a 70 degree F
day, “bird bath” are evident in a depth more than 1/8" the paving contractor, track
surfacing contractor and the Owner’s representative will determine the best method
of correction.

4. Corrective Measures: It is the general contractor's responsibility to determine if the
planarity, cross slopes, and general specifications have been met. If all of the
conditions have been met the general contractor must notify the Owner in writing of
the acceptance of the asphalt paving. This notification must include the acceptance
of the paving by the track surfacing contractor.

5. No slurry or fogs seals are to be applied to areas of asphalt paving that are to receive
synthetic track surfacing. Problems with adhesion of synthetic surface are likely over
seal coatings and warranty of the synthetic surfacing delaminating from the asphalt
base will be voided.

3.04 - TESTING

A. After first coat of surface seal has been installed and after-a 24 hour period, the flood test
shall be completed of the bituminous surfacing in presence of the inspector of record. Repair
areas of standing water or puddles and flood test locally; install surface seal and retest as

necessary.
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3.05 SURFACE SEALING

A. After bituminous surfacing has passed flood test, clear and allow drying and providing one
more coat of surface seal as specified in Section 321216: Seal for Bituminous Surfacing.

B. Where indicated, provide multiple coats of surface seal to existing bituminous surfacing.

C. Where new bituminous surfacing joins existing bituminous surfacing, overlap surface seal a
minimum of 12 inches onto existing bituminous surfacing.

3.06 PROTECTION

A. Protect the Work of this section until Substantial Completion.
3.07 CLEANUP

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site.

***END OF SECTION***
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SECTION 321370

BASE COURSE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Protecting existing trees, shrubs, groundcovers, plants and grass to remain.
2. Removing existing trees shrubs, groundcovers plants and grass.
3. Clearing and grubbing.
4. Stripping and stockpiling topsaoil.
5. Removing above- and below-grade site improvements.
6. Disconnecting, capping or sealing, and abandoning site utilities in place and removing
site utilities.
7. Temporary erosion and sedimentation control measures.
B. Related Requirements:
1. Section 033005: Site Concrete Work.
2. Section 311000: Site Clearing.
3. Section 312000: Grading
4. Section 312333: Excavating, Backfilling and Compacting for Pavement.
5. Section 321216: Bituminous Surfacing.
6. Section 320717: Pavement Repair.
1.3 DEFINITIONS

A. Topsoil: Natural or cultivated surface-soil layer containing organic matter and sand, silt, and
clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than
underlying subsoil; reasonably free of subsaoil, clay lumps, gravel, and other objects more than 2
inches (50 mm) in diameter; and free of subsoil and weeds, roots, toxic materials, or other
nonsoil materials.

B. Tree Protection Zone: Area surrounding individual trees or groups of trees to be protected
during construction, and defined by the drip line of individual trees or the perimeter drip line of
groups of trees, unless otherwise indicated.

14 MATERIAL OWNERSHIP

A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared
materials shall become Contractor's property and shall be removed from Project site.
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1.5 ACTION SUBMITTALS .

A. Prior to import, Contractor shall submit written certification to Owner’s authorized representative
that crushed Miscellaneous Base (CMB) does not contain Polychlorinated biphenyls (PCB)
above laboratory detection limits when tested in accordance with EPA Method 8082, and obtain
written approval from jurisdictional agencies prior to import at the subject site, refer to article
2.02 for sampling frequency.

B. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings,
adjoining construction, and site improvements that might be misconstrued as damage caused
by site clearing.

C. Record drawings identifying and accurately locating capped utilities and other subsurface
structural, electrical, and mechanical conditions.

D. Crushed aggregate base (CAB) shall consist of native rock without naturally occurring asbestos
or recycled materials. The Contractor shall submit written documentation, which identifies the
source, volume, and proposed fransport date of the material for review and approval by
jurisdictional agencies prior to importing the material. A statement on company letterhead from
the source, stamped by either a California Professional Geologist or Engineer, which states that
the subject materials are native rock, do not contain any recycled materials and that the source
does not mine ultramafic materials, a source of natural occurring asbestos shall be included in
the submittal to OEHS. To be considered for a variance, the Contractor shall submit a
documentation package, which includes all of the aforementioned information at least 48 hours
in advance of planned import.

1. Frequently used suppliers:
a. Hansen Aggregates, Inrwindale, California.
b. Vulcan Materials, Reliance Company, Irwindale, California
C. Vulcan materials Durbin, lrwindale, California

E. Product Data: Submit material source, technical information and test data for base materials.
Gradation and quality certifications shall be dated within 30 days of the submittal.

F. Sample: Submit Sample of proposed base course material.

1.6 QUALITY ASSURANCE

A Comply with the following as a minimum requirement: Standard Specifications for Public Works
Construction, current edition.

B. Preinstallation Conference: Conduct conference at Project site.

1.7 PROJECT CONDITIONS

A. 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 Owner and authorities having jurisdiction.
2. Provide alternate routes around closed or obstructed traffic ways if required by authorities

having jurisdiction.
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3. Improvements on Adjoining Property: Authority for performing site clearing indicated on
property adjoining Owner's property will be obtained by Owner before award of Contract.

4. Do not proceed with work on adjoining property until directed by Architect.

5. Salvable Improvements: Carefully remove items indicated to be salvaged and store on
Owner's premises where indicated.

6. Utility Locator Service: Notify utility locator service for area where Project is located
before site clearing.

7. Do not commence site clearing operations until temporary erosion and sedimentation

control measures are in place.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

2.3

A.

SOIL MATERIALS

Satisfactory Soil Materials: Requirements for satisfactory soil materials are specified in Section
312000 Grading.

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not
available on-site.
2. Soil materials shall conform to Geotechnical report’s recommendation.

UNTREATED BASE MATERIALS

The following base materials shall conform to the requirements of the Greenbook: Standard
Specifications for Public Works Construction: Section 200 - Rock Materials.

1. Crushed Aggregate Base.
2. Crushed Miscellaneous Base.

a. CMB meeting requirements of article 1.02, A, may be used on-site for pavement
base only. ,
b. CMB may be used off-site when in accordance to the Greenbook.

Materials generated on site shall not be used as a base course material.

SOURCE QUALITY CONTROL

Sampling and testing of imported and/or exported crushed miscellaneous base (CMB) shall be
performed in accordance with the following Table 1 schedule:

TABLE 1: MINIMUM SAMPLING FREQUENCY

Volume (CY) Sampling Frequency

0 -500 1 per 100 CY

501 - 1,000 1 per 250 CY

1.001 — 5,000 1 per 250 CY for first 1,000 CY 1 per 500 CY
5,001 — 20,000 12 samples for first 5,000 CY 1 per 1,000 CY

> 20,000 1 per 2,000 CY for first 20,000 CY 1 per 2,500 CY
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A

MATERIAL APPROVAL .

Base material shall be inspected by the Inspector of record for gradation and material content
prior to installation. The owner may choose to have additional tests performed by a geotechnical
engineer, retained by the Owner, before installation.

PART 3 - EXECUTION

3.1 PREPARATION

A Protect and maintain benchmarks and survey control points from disturbance during
construction.

B. Locate and clearly flag trees and vegetation to. remain or to be relocated.

C. Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.
3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways,
according to requirements of authorities having jurisdiction, sediment and erosion control
Drawings, a sediment and erosion control plan, specific to the site, that complies with
EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more
stringent.

B. inspect, repair, and maintain erosion and sedimentation control measures during construction
until permanent vegetation has been established.

C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during
removal.

3.3 TREE PROTECTION

A Erect and maintain temporary fencing around tree protection zones before starting site clearing.
Remove fence when construction is complete.

1. Do not store construction materials, debris, or excavated material within fenced area.
2. Do not permit vehicles, equipment, or foot traffic within fenced area.
3. Maintain fenced area free of weeds and trash.

B. Do not excavate within tree protection zones, unless otherwise indicated.

C. Where excavation for new construction is required within tree protection zones, hand clear and
excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to
expose roots, and cleanly cut roots as close to excavation as possible.

1. Cover exposed roots with burlap and water regularly.
2. Temporarily support and protect roots from damage until they are permanently redirected
and covered with soil.
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3.

4.

Coat cut faces of roots more than 1-1/2 inches (38 mm) in diameter with emulsified
asphailt or other approved coating formulated for use on damaged plant tissues.
Backfill with soil as soon as possible.

D. Repair or replace trees and vegetation indicated to remain that are damaged by construction
operations, in a manner approved by Architect.

1.

Employ an arborist, licensed in jurisdiction where Project is located, to submit details of
proposed repairs and to repair damage to trees and shrubs.

2. Replace trees that cannot be repaired and restored to full-growth status, as determined
by Architect.
34 UTILITES

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures
before site clearing, when requested by Contractor.

1.

Existing utilities should be removed and adequately capped at the project boundary line,
or salvaged/rerouted as designed.

B. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.

1.
2.

Arrange with utility companies to shut off indicated utilities.
Owner will arrange to shut off indicated utilities when requested by Contractor.

C. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless
permitted under the following conditions and then only after arranging to provide temporary
utility services according to requirements indicated:

1.
2.

Notify Architect not less than two days in advance of proposed utility interruptions.
Do not proceed with utility interruptions without Architect's written permission.

D. Excavate for and remove underground utilities indicated to be removed.

E. Removal of underground utilities is included in Division 21, Division 22, Division 23, Division 26,
Division 27, and Division 28 and Sections covering site utilities.

35 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new
construction. ’

1.
2.

3.

4.
5.

Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
Cut minor roots and branches of trees indicated to remain in a clean and careful manner
where such roots and branches obstruct installation of new construction.

Grind stumps and remove roots, obstructions, and debris extending to a depth of 18
inches (450 mm) below exposed subgrade.

Use only hand methods for grubbing within tree protection zone.

Chip removed tree branches and stockpile in areas approved by Architect or dispose of
off-site.

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material
unless further excavation or earthwork is indicated.

SITE PREPARATION AND DEMOLITION FOR THE EAST COUNTY DETENTION CENTER SECTION 321370 — BASE COURSE

COUNTY OF RIVERSIDE ECONOMIC DEVELOPMENT AGENCY PAGE 50f 6
PROJECT NUMBER: FM08110005546



3.6

3.7

3.8

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm),
and compact each layer to a density equal to adjacent original ground.

TOPSOIL STRIPPING

Remove sod and grass before stripping topsoil.

Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with
underlying subsoil or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, weeds, roots,
and other waste materials.

Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.
Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust.

Limit height of topsoil stockpiles to 72 inches (1800 mm).

Do not stockpile topsoil within tree protection zones.

Dispose of excess topsoil as specified for waste material disposal.
Stockpile surplus topsoil to allow for respreading deeper topsoil.

PN~

SITE IMPROVEMENTS

Remove existing above- and below-grade improvements as indicated and as necessary to
facilitate new construction.

Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless an existing full-depth joints coincide with line of demolition, neatly saw-cut length
of existing pavement to remain before removing existing pavement. Saw-cut faces
vertically.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.

DISPOSAL

Disposal: Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials,
and waste materials including trash and debris, and legally dispose of them off Owner's
property.

1. Separate recyclable materials produced during site clearing from other nonrecyclable
materials. Store or stockpile without intermixing with other materials and transport them
to recycling facilities.

***END OF SECTION 321370***
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. SECTION 333000
SANITARY SEWERAGE UTILITIES

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. Site sanitary sewer systems 2 feet away from the building wall, unless noted
otherwise, to existing public and/or Project site sanitary sewer.

B. Related Requirements:
1. Section 312000: Grading.
2. Section 320717: Pavement Repair.
3. Section 033005: Site Concrete Work.
4. Section 312300: Excavation, Backfilling And Compacting For Utilities.

1.03 ACTION SUBMITTALS
A. Shop Drawings: Submit site plan denoting locations of lines, valves, and appurtenances.
. B. Product Data: Manufacturer's catalog data for materials. Include technical data for

accessories, gaskets, joints and couplings.

C. Certificates: Certificates attesting that tests set forth in referenced publication have been
performed and the resuits required by design have been met.

1.04 QUALITY ASSURANCE

A. Comply with the following as a minimum requirement:

1. Standard Specifications for Public Works construction, current edition.
2. California Plumbing Code, CPC, current edition.
3. California Administrative Code, Title 22, Section 64630(e) (2).

PART 2 - PRODUCTS

201 MATERIALS
A. Pipeline:
1. Building or Project site sanitary sewer:

a. PVC Gravity Sewer Pipe, SDR 35, PS 46, per ASTM D1784, unless noted
otherwise. PVC SDR 35 PSM pipe shall conform to ASTM D 3034 for gasket
or solvent weld pipe with a minimum pipe stiffness of 46. Gaskets shall
conform to ASTM F 477.

b. Cast iron soil, hubless, service weight, with stainless steel-banded hubless
coupling. FS WW-P-401, conforms to CISP! 310 and IAPMO IS 6.
. Manufactured by American Foundry, Tyler, or equal.
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c. Use VCP for offsite lateral (as needed). Refer to CBC for Materials
specification.

2. Acid pipeline from neutralizing tank to building sanitary drain or Project site sanitary
sewer.

B. Cleanout Assemblies: Cleanout plug shall be line size.

1. In covered concrete-paved floors: fron body with UPC recognized plug, top, and
adjustable sleeve, cut-off ferrule, polished brass/nickel/bronze, and secured
scoriated cover:

Square: SMITH JOSAM ZURN

4053 56030-2 Z-1400
Round: SMITH JOSAM WADE ZURN
4033 56010-2 W-6000  Z-1400

2. Outside covered concrete-paved floors: Secured cover, extra heavy-duty, adjustable
sleeve, cut-off ferrule, UPC recognized brass type plug, scoriated tractor type
cover:

SMITH JOSAM  ZURN WADE

4233 56050-2 Z-1402-HD W-7030-Y
3. Inyard boxes: Raised threaded head brass plug.

WADE 8590A, or equal.

C. Yard Boxes: Brooks No. 3-TL, or equal, with cast-iron locking cover with the word “SEWER,”
embossed on the cover in one inch high upper case lettering.

D. Concrete, Mortar and Related Materials: Conform to Section 321313 Concrete Paving, unless
noted otherwise.

E. Metal Covers, Frames and Accessories:

1. Conform to Section 206 — Miscellaneous Metal Items of the Standard Specifications
for Public Works Construction.

Metal Covers and Frames: Vandal-resistant design and construction.

Hot-dip galvanizes steel parts after fabrication and prior to assembly in accordance
with Section 210 — Paint and Protective Coating of the Standard Specifications for
Public Works Construction.

F. Bedding Materials: Conform to the requirements of Section 312000 Earth Moving, as
required.

G. Elastomeric Seals for joining plastic pipes per ASTM F 477. Primers for PVC Pipe and
Fittings per ASTM F 656. Solvent Cements for PVC Sewer Pipes per ASTM D 2564. Joints
for Sewer Pipe using solvent cement per ASTM D 2855.

H. Refer to Manufacturer's Standards or Recommendations for other Material and Installation
Procedure not shown here. The Materials and Installation Procedure shall conform to ASTM.
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PART 3 - EXECUTION

3.01 SANITARY SEWER INSTALLATION

A. Install sanitary sewers in a uniform alignment and slope to the point of connection as
indicated. Before trench excavation, verify size, material, depth, and location of the point of
connection.

B. Unless indicated otherwise, pipe slope shall not be less than 1/4 inch per foot or 2 percent
unless pipe inverts are indicated. Where invert elevations are indicated, install pipe at a
uniform slope between inverts. Slope may be less upon the review of the Architect.

C. Join pipes and fittings as recommended by the manufacturer.

D. Installation shall comply with the instruction by the manufacturer, and shall conform to the
applicable plumbing and building requirements. Buried pipe shall be installed in accordance
with ASTM D 2321 and ASTM F 1668. The pipe shall be protected from chemical agents,
plasticized vinyl products, or other aggressive chemical agents not compatible with PVC
compounds. Systems shall be hydrostatically tested after installation. NEVER test with or
transport/store compressed air or gas in PVC or fittings.

3.02 CLEARANCE OF SANITARY SEWERS

A. Buildings or Structures: 2 feet.

B. Parallel to Water Line:

1. Building sanitary drain, starting 2 feet from the building wall to Project site sanitary
sewer or public sewer, is not permitted to be installed in a common trench with a
potable water line unless the bottom of the water line is at least 12 inches above the
top of the sanitary sewer.

2. In addition, the potable water line shall be installed on a solid shelf excavated on one
side of the common trench with a minimum clear horizontal distance of 12 inches
from the sanitary sewer or building sanitary drain.

3. Project site sanitary sewer, receiving more than one building sanitary drain or acid
pipeline, shall be separated from a potable water line in accordance with the
requirements of the State of California, Human and Welfare Agency, Department of
Health Services.

C. Crossing Water Line:

1. Building sanitary drain shall be installed a minimum of 12 inches below the potable
water line.

2. Project site sanitary sewer shall be separated from the potable water main in
accordance with the requirements of the State of California Administrative Code, Title
22, Section 64630(e)(2).

3.03 MANHOLES

A. Provide manholes in accordance with the Standard Plans for Public Works Construction,
unless otherwise indicated.

B. Adjust manholes in accordance with the sub-section 302-5.8 Manholes (and other structures)
of the Standard Specifications for Public Works Construction.

3.04 CLEANOUTS

A. Provide cleanout at the upper terminal for each sanitary pipeline, at intervals not exceeding
100 feet in straight run and any fraction thereof and for each aggregate horizontal change in
direction exceeding 135 degrees.

B. Install required cleanouts before back filling of horizontal pipelines.
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C. In unpaved and asphalt-paved areas, install cleanouts in yard boxes 2 inches below the yard
box cover.

D. In concrete-paved areas, extend cleanouts flush with finish grade.
E. In traffic areas, install countersunk cleanout plugs where raised heads protrude.
3.05 ABANDONED SEWERS AND STRUCTURES

A. Plug or cap every abandoned sanitary sewer within 5 feet of the property line in a code
required manner.

B. Demoiish abandoned sanitary structures such as cesspool, septic tank, sewage pit, and
manholes to a minimum depth of 5 feet below the finish grade, including removal of sewage.
Disconnect any piping. After inspection, completely fill with earth, sand, gravel, cement-sand
slurry, or other required material.

3.06 TESTING

A. After installation, test each sanitary drain and/or sewer and each section between successive
manholes for either infiltration or exfiltration. Test shall be conducted in accordance with
Section 306 - Underground Conduit Construction of the Standard Specifications for Public
Works Construction.

B. Where excessive ground water is encountered test the pipeline for infiltration.

C. When infiltration or exfiliration exceeds allowable amounts as set forth in the Section 306
formula, perform repairs or replacements as necessary to comply with the required limits.

3.07 PROTECTION

A. Protect the Work of this section until Substantial Completion.
3.08 CLEANUP

A. Remove rubbish, debris, and waste materials and legally dispose of off the Project site.

**END OF SECTION***
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