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ELECTRICAL SPECIFICATIONS

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL
1.1 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Equipment controllers shall withstand the effects of
earthquake motions determined according to ASCE/SEI
1. The term "withstand" means "the unit will remain in place without separation of

any parts from the device when subjected to the seismic forces specified.”
1.2 ENCLOSURES
A. 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. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.
1.3 SLEEVES FOR RACEWAYS AND CABLES
. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.

B. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

C. Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:

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

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50
inches and 1 or more sides equal to, or more than, 16 inches, thickness
shall be 0.138 inch.

1.4 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged,
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to
consistency suitable for application and a 30-minute working time.

1.5 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

A. Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to
center of unit for wall-mounting items.

C. Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide maximum
possible headroom consistent with these requirements.

D. Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect in
such a way as to facilitate future disconnecting with minimum interference with
other items in the vicinity.

E. Right of Way: Give to piping systems installed at a required slope.

1.6 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
. Electrical penetrations occur when raceways, cables, wireways, cable trays, or
busways penetrate concrete slabs, concrete or masonry walls, or fire-rated floor
and wall assemblies.

B. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes
or formed openings are used. Install sleeves during erection of slabs and walls.

C. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated
during construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches above finished floor level.
Seal space outside of sleeves with grout for penetrations of concrete and masonry
1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.
1.7 FIRESTOPPING
A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for
electrical installations to restore original fire-resistance rating of assembly.
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
1.1 CONDUCTORS AND CABLES
A. Copper Conductors: Comply with NEMA WC 70.
B. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.
1.2 CONNECTORS AND SPLICES
A. Description: Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.
1.3 CONDUCTOR MATERIAL APPLICATIONS
A. Branch Circuits: Copper. Solid or stranded for No. 10 AWG and smaller; stranded
for No. 8 AWG and larger.
1.4 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A. Feeders: Type THHN-THWN, single conductors in raceway
B. Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductors in
raceway.
1.5 INSTALLATION OF CONDUCTORS AND CABLES
A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
B. Use manufacturer-approved pulllng compound or lubricant where necessary;
compound used must not deteriorate conductor or insulation. Do not exceed
ma;nufacturer's recommended maximum pulling tensions and sidewall pressure
values.
Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable
grips, that will not damage cables or raceway.
Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.
Support cables according to Division 26 Section "Hangers and Supports for
Electrical Systems."
Identify and color-code conductors and cables according to Division 26 Section
"Identification for Electrical Systems."

1.6 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use
those specified in UL 486A and UL 486B.

B. Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack.

SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
1.1 QUALITY ASSURANCE
A. 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.
B. Comply with UL 467 for grounding and bonding materials and equipment.
1.2 CONDUCTORS
A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.
B. Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in
diameter.
4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
5. Bonding Jumper: Copper tape, braided conductors, terminated with copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

1.3 CONNECTORS

A. Listed and labeled by a nationally recognized testing laboratory acceptable to
authorities having jurisdiction for applications in which used, and for specific types,
sizes, and combinations of conductors and other items connected.

1.4 GROUNDING ELECTRODES
A. Ground Rods: Copper-clad steel, sectional type; 3/4 inch by10 feet in diameter.
1.5 APPLICATIONS

A. Conductors: Install solid or stranded conductor for No. 8 AWG and smaller, and
stranded conductors for No. 6 AWG and larger, unless otherwise indicated.

B. Conductor Terminations and Connections:

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors, except at ground rods and as
otherwise indicated.
3. Connections to Ground Rods: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.
1.6 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors all feeder and branch circuits , in
addition to those required by NFPA 70:

B. Metal Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a
separate insulated equipment grounding conductor in addition to grounding
conductor installed with branch-circuit conductors.

1.7 INSTALLATION

A. Grounding Conductors: Route along shortest and straightest paths possible, unless

otherwise indicated or required by Code. Avoid obstructing access or placing
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conductors where they may be subjected to strain, impact, or damage.
1. Ground Rods: Drive rods until tops are 2 inches below finished floor or final
grade, unless otherwise indicated.

SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
1.1 METAL CONDUIT AND TUBING
A. Rigid Steel Conduit: ANSI C80.1.
B. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.

2. Coating Thickness: 0.040 inch, minimum.

EMT: ANSI C80.3.

FMC: Zinc-coated steel or aluminum.

LFMC: Flexible steel conduit with PVC jacket.

Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and

Cable: NEMA FB 1; listed for type and size raceway with which used, and for

application and environment in which installed.

1. Fittings for EMT: Steel or die-cast, set-screw or compression type.

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

G. Joint Compound for Rigid Steel Conduit: Listed for use in cable connector
assemblies, and compounded for use to lubricate and protect threaded raceway
joints from corrosion and enhance their conductivity.

1.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
A. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise

indicated.

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

1.3 BOXES ENCLOSURES, AND CABINETS

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

B. Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy or aluminum, Type
FD, with gasketed cover.

C. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

D. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, cast aluminum or
galvanized, cast iron with gasketed cover.

1.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
A. Description: Comply with SCTE 77.

1. Color of Frame and Cover: Gray.
2. Configuration: Units shall be designed for flush burial and have open bottom,
unless otherwise indicated.

Cover: Weatherproof, secured by tamper-resistant locking devices and having

structural load rating consistent with enclosure.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC."

Handholes 12 inches wide by 24 inches long and larger shall have inserts for

cable racks and pulling-in irons installed before concrete is poured.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of
sand and aggregate, bound together with polymer resin, and reinforced with steel
or fiberglass or a combination of the two.

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

Aboveground: Rigid steel conduit.

Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,

Pneumatic, Electric Solenoid, or Motor-Driven Equipment); LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

Application of Handholes and Boxes for Underground Wiring:

a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway
Locations, Subject to Occasional, Nondeliberate Loading by Heavy
Vehicles: Polymer concrete, SCTE 77, Tier 15 structural load rating.

b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a
Safety Factor for Nondeliberate Loading by Vehicles: Polymer concrete,
frame and cover, SCTE 77, Tier 8 structural load rating.

c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:
Polymer concrete, SCTE 77 with 3000-Ibf vertical loading.

B. Comply with the following indoor applications, unless otherwise indicated:

Exposed, Not Subject to Physical Damage: EMT.

Exposed and Subject to Physical Damage: Rigid steel conduit. Includes

raceways in the following locations:

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.

5. Damp or Wet Locations: Rigid steel conduit.
6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4,
stainless steel in damp or wet locations.

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.

1.6 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.

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.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Hangers and Supports for

Electrical Systems."

Alrrte)mge stub-ups so curved portions of bends are not visible above the finished

slab.

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.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless

otherwise indicated.

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 relnforcement place conduit close to
slab support.

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

3. Chafnge from RNC, Type EPC-40-PVC to rigid steel conduit before rising above
the floor.

I.  Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor
Conditions: Apply listed compound to threads of raceway and fittings before making
up joints. Follow compound manufacturer's written instructions.

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

K. 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.

L. Install raceway sealing fittings at suitable, approved, and accessible locations and
fill them with listed sealing compound. For concealed raceways, install each fitting
in a flush steel box with a blank cover plate having a finish similar to that of adjacent
plates or surfaces. Install raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.
2. Where otherwise required by NFPA 70.

1.7 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 Division 31 Section "Earth Moving" for pipe less
than 6 inches in nominal diameter.
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2. Install backfill per University requirements.

3. 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 compaction.

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

1.8 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
A. Install handholes and boxes level and plumb and with orientation and depth
coordinated with connecting conduits to minimize bends and deflections required
for proper entrances.
B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as
adjacent undisturbed earth.

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set
covers of other enclosures 1 inch above finished grade.

D. Install removable hardware, including pulling eyes, cable stanchions, cable arms,
and insulators, as required for installation and support of cables and conductors and
as indicated. Select arm lengths to be long enough to provide spare space for
future cables, but short enough to preserve adequate working clearances in the
enclosure.

E. Field-cut openings for conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size
holes for”te(rjminating fittings to be used, and seal around penetrations after fittings
are installed.

SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
1.1 PERFORMANCE REQUIREMENTS

A. Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: D.

2. Assigned Seismic Use Group or Building Category as Defined in the IBC: III.

a. Component Importance Factor: 1.0.
b. Component Response Modification Factor:
1) Fixtures: 1.5
2) Equipment: 2.5
3) Conduit and Cables: 5.0.
¢.  Component Amplification Factor; 2.5.
3. Design Spectral Response Acceleration at Short Periods (0.2 Second): 173%.
4. Design Spectral Response Acceleration at 1.0-Second Period: 76%.
1.2 QUALITY ASSURANCE

A. Comply with seismic-restraint requirements in the IBC unless requirements in this
Section are more stringent.

B. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

C. Seismic-restraint devices shall have horizontal and vertical load testing and
analysis and shall bear anchorage preapproval OPA number from OSHPD,
preapproval by ICC-ES, or preapproval by another agency acceptable to authorities
having jurisdiction, showing maximum seismic-restraint ratings. Ratings based on
independent testing are preferred to ratings based on calculations. If preapproved
ratings are not available, submittals based on independent testing are preferred.
Calculations (including combining shear and tensile loads) to support
seismic-restraint designs must be signed and sealed by a qualified professional
engineer.

D. Comply with NFPA 70.

1.3 SEISMIC-RESTRAINT DEVICES

A. General Requirements for Restraint Components: Rated strengths, features, and
application requirements shall be as defined in reports by an agency acceptable to
authorities having jurisdiction.

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force
of components shall be at least four times the maximum seismic forces to which
they will be subjected.

B. Channel Support System: MFMA-3, shop- or field-fabricated support assembly
made of slotted steel channels with accessories for attachment to braced
component at one end and to building structure at the other end and other matching
components and with corrosion-resistant coating; and rated in tension,
compression, and torsion forces.

C. Mechanical Anchor: Drilled-in and stud-wedge or female-wedge type in zinc-coated
steel for interior applications and stainless steel for exterior applications. Select
anchors with strength required for anchor and as tested according to ASTM E 488.
Minimum length of eight times diameter.

D. Adhesive Anchor: Drilled-in and capsule anchor system containing polyvinyl or
urethane methacrylate-based resin and accelerator, or injected polymer or hybrid
mortar adhesive. Provide anchor bolts and hardware with zinc-coated steel for
interior applications and stainless steel for exterior applications. Select anchor bolts
with strength required for anchor and as tested according to ASTM E 488.

1.4 EXAMINATION
A. Examine areas and equipment to receive seismic-control devices for compliance
with requirements for installation tolerances and other conditions affecting
performance.
B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual
locations before installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
1.5 SEISMIC-RESTRAINT DEVICE INSTALLATION
A. Dirilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling
holes for anchors. Do not damage existing reinforcing or embedded items
during coring or drilling. Notify the structural engineer if reinforcing steel or other
embedded items are encountered during drilling. Locate and avoid prestressed
tendons, electrical and telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has
achieved full design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation.
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the
structural element to which anchor is to be fastened.

4. Adhesive Anchors; Clean holes to remove loose material and drilling dust prior
to installation of adhesive. Place adhesive in holes proceeding from the bottom
of the hole and progressing toward the surface in such a manner as to avoid
introduction of air pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for
exterior applications.

SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
1.1 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. Appll(y identification devices to surfaces that require finish after completing finish
work.

D. Self-Adhesive Identification Products: Clean surfaces before application, using

materials and methods recommended by manufacturer of identification device.

E. Attach signs and plastic labels that are not self-adhesive type with mechanical

fasteners appropriate to the location and substrate.

F. Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches above lines. Use
multiple tapes where width of multiple lines installed in a common trench exceeds
16 inches overall.

G. Painted Identification: Comply with requirements in Division 09 painting Sections for
surface preparation and paint application.

1.2 IDENTIFICATION SCHEDULE

A. 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 Identification, 600 V or Less: Use colors listed below for
ungrounded branch-circuit conductors.
a. Color shall be factory applied or field applied for sizes larger than No. 8
AWG, if authorities having jurisdiction permit.
b. Colors for 208/120-V Circuits:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue
4) Neutral: White with colored stripe to match associated phase
5) Ground: Green
c. Colors for 480/277-V Circuits:
1) Phase A: Brown.
2) Phase B: Yellow.
3) Phase C: Violet.
4) Neutral: Gray with colored stripe to match associated phase
5) Ground: Green with continuous gray stripe
d. Field-Applied, Color-Coding Conductor Tape: Apply in half-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.

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

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

SECTION 265100 - EXTERIOR LIGHTING
1.1 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
A. Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering

devices, and supporting structure, applied as stated in AASHTO LTS-4.

B. Wind Load: Pressure of wind on pole and luminaire, calculated and applied as
stated in AASHTO LTS-4.

1. ¥\1/|61d s%eed for calculating wind load for poles exceeding 50 feet in height is
mp
1.2 SUBMITTALS

A. Product Data: For each luminaire, pole, and support component, arranged in order
of lighting unit designation.

B. Operation and Maintenance Data: For luminaires and poles to include in
emergency, operation, and maintenance manuals.

1.3 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by
manufacturers' laboratories that are accredited under the National Volunteer
Laboratory Accreditation Program for Energy Efficient Lighting Products.

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

C. Comply with IEEE C2, "National Electrical Safety Code."

D. Comply with NFPA 70.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Package aluminum poles for shipping according to ASTM B 660.

B. Store poles on decay-resistant-treated skids at least 12 inches above grade and
vegetation. Support poles to prevent distortion and arrange to provide free air
circulation.

C. Retain factory-applied pole wrappings on metal poles until right before pole
installation. For poles with nonmetallic finishes, handle with web fabric straps.

15 LUMINAIRES GENERAL REQUIREMENTS

. Luminaires shall comply with UL 1598 and be listed and labeled for installation in
wet locations by an NRTL acceptable to authorities having jurisdiction.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise
indicated. Form and support to prevent warping and sagging.

or deform in use. Provide filter/breather for enclosed luminaires.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from
falling accidentally during relamping and when secured in operating position. Doors
shall be removable for cleaning or replacing lenses. Designed to disconnect ballast
when door opens.

Exposed Hardware Material: Stainless steel.

Plastic Parts: High resistance to yellowing and other changes due to aging,
exposure to heat, and UV radiation.

Light Shields: Metal baffles, factory installed and field adjustable, arranged to block
light distribution to indicated portion of normally illuminated area or field.

Rgflectir&g surfaces shall have minimum reflectance as follows, unless otherwise
indicated:

1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.

J. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to
seal and cushion lenses and refractors in luminaire doors.

K. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and
-tested luminaire before shipping. Where indicated, match finish process and color
of pole or support materials.

1.6 POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS

A. Structural Characteristics: Comply with AASHTO LTS-4.

1. Wind-Load Strength of Poles: Adequate at indicated heights above grade
without failure, permanent deflection, or whipping in steady winds of speed
indicated in Part 1 "Structural Analysis Criteria for Pole Selection" Article, with a
gust factor of 1.3.

2. Strength Analysis: For each pole, multiply the actual equivalent projected area
of luminaires and brackets by a factor of 1.1 to obtain the equivalent projected
area to be used in pole selection strength analysis.

B. Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting
re(cj}uiren(}ents. Use stainless-steel fasteners and mounting bolts, unless otherwise
indicated.

C. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible
with support components.

1. Materials; Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication, unless stainless-steel items are indicated.

3. Anchor-Bolt Template: Plywood or steel.

D. %oncrete Pole Foundations: Cast in place, with anchor bolts to match pole-base

ange.
1.7 ALUMINUM POLES

A Polltlas: ASTM B 209, 5052-H34 marine sheet alloy with access handhole in pole
wall.

B. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with
requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems," listed for attaching grounding and bonding conductors of type and size
listed in that Section, and accessible through handhole.

C. Brackets for Luminaires: Detachable, with pole and adapter fittings of cast
aluminum. Adapter fitting welded to pole and bracket, then bolted together with
stainless-steel bolts.

1. Tapered oval cross section, with straight tubular end section to accommodate
luminaire.

2. Finish: Same as pole.

1.8 POLE ACCESSORIES
A. Base Covers: Manufacturers' standard metal units, arranged to cover pole's
mounting bolts and nuts. Finish same as pole.
1.9 LED LUMINAIRES
A. SO|Id State Drivers and LED: Comply with DOE LM 79

Total Harmonic Distortion Rating: Less than 10 percent
Transient Voltage protection
Power factor: 0.90 or higher
Temperatures: Minus 40 deg F (minus 40 deg C) and higher
Heat sink to remove heat from circuits
L70 compliant to 70,000 hours minimum
Dimmable

a. Dimming Range: 100 to 1 percent of rated lamp lumens

b. Input watts: Can be reduced to 20 percent of normal
1.10 LUMINAIRE INSTALLATION

A. Install lamps in each luminaire.

B. Fasten luminaire to indicated structural supports.

1. Use fastening methods and materials selected to resist seismic forces defined
for the application and approved by manufacturer.

1.11 POLE INSTALLATION

A. Align pole foundations and poles for optimum directional alignment of luminaires
and their mounting provisions on the pole.

B. Clearances: Maintain the following minimum horizontal distances of poles from
surface and underground features, unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping: 60 inches.

2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet.

C. Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates
furnished by pole manufacturer. Concrete materials, installation, and finishing
requirements are specified in Division 03 Section "Cast-in-Place Concrete."

D. Raise and set poles using web fabric slings (not chain or cable).

1.12 CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with
a dissimilar metal, protect aluminum by insulating fittings or treatment.

B. Steel Conduits: Comply with Division 26 Section "Raceway and Boxes for Electrical
Systems." In concrete foundations, wrap conduit with 0.010-inch- thick,
pipe-wrapping plastic tape applied with a 50 percent overlap.

1.13 GROUNDING
A. Ground metal poles and support structures according to Division 26 Section
"Grounding and Bonding for Electrical Systems."
1. Install grounding electrode for each pole, unless otherwise indicated.
2. 2. Install grounding conductor pigtail in the base for connecting luminaire to
grounding system.
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Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag,
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CONTACT INFORMATION
SHEET KEYED NOTES
1. NOT USED. Answers to Infrastructure®

4246 S RIVERBOAT RD., STE 200
SALT LAKE CITY, UT 84123
P:801.359.5565

GENERAL NOTES

1. CIRCUIT ROUTING IS SCHEMATIC UNLESS OTHERWISE NOTED.

SINE
SOURCE
ENGINEERING

2. COORDINATE ALL UTILITY INSTALLATIONS WITH LOCAL UTILITY REPS.

3. COMPLY WITH ALL UTILITY REQUIREMENTS FOR NEW UTILITY
INSTALLATIONS.

4. CONDUIT AND CIRCUIT ROUTING INDICATED IS SCHEMATIC. CONTRACTOR

SHALL DETERMINE BEST ROUTING FROM FIELD CONDITIONS. 95 W Golf Course Road

Suite 102

5. CUT, PATCH AND REPAIR EXISTING SURFACES AS NEEDED FOR NEW Logan, Ut 84321

INSTALLATIONS.

office: (435) 787-1445

fax: 1-877-207-3199

www.sinesource.nel
_1

6. CONDUITS ALONG ALL "---UT---" PATHS SHOWN BY UTILITY.

7. CONDUITS ALONG ALL "---UTV---" PATHS SHOWN BY UTILITY.

8. PROVIDE (3)6" CONDUITS ALONG ALL "---3¢UP---" PATHS SHOWN UNLESS

OTHERWISE INDICATED. REVISIONS

9. CONTRACTOR SHALL CONTACT UTILITY COMPANIES AT BEGINNING OF
PROJECT AND COORDINATE ONSITE MEETING WITH UTILITY, CITY
REPRESENTATIVE AND ENGINEER TO REVIEW PROPOSED INSTALLATIONS.

10. ALL POWER, TV AND TELEPHONE LINES TO BE RAN IN COMMON TRENCH
WITH 1' SEPARATION BETWEEN POWER AND COMM LINES. REFER TO CIVIL
DRAWINGS FOR LINE ROUTING.
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SHEET KEYED NOTES CONTACT INFORMATION
1. ANTICIPATED LOCATION OF NEW UTILITY GROUND SLEEVE. VERIFY WITH S Answers to Infrastructure®
LOCAL UTILITY REP. ﬂ ENGINEERING & SURVEYING
9 2. SLEEVE ACROSS ROAD WITH CONDUITS AS INDICATED. 9
4246 S RIVERBOAT RD., STE 200
3. BORE UNDER EXISTING HARDSCAPE FOR NEW UTILITY INSTALLATION. SALT LAKE CITY, UT 84123
4. COORDINATE INSTALLATION OF NEW UNDERGROUND LINES WITH UTILITY P:801.359.5565
REP.
5. ANTICIPATED LOCATION OF NEW CENTURYLINK PEDESTAL OR VAULT.
COORDINATE WITH LOCAL UTILITY REP.
SINE
6. STUB CONDUIT FOR FUTURE EXTENSION.
SOURCE
° GENERAL NOTES ENGINEERING i
9 If Cour
1. EXISTING LIGHTING, ELECTRICAL DEVICES SHOWN LIGHT. NEW DEVICES SS.:V [1}32 Course Road
SHOWN DARK. uie
Logan, Ut 84321
— 2. CIRCUIT ROUTING IS SCHEMATIC UNLESS OTHERWISE NOTED.
ofice: (435) 787-1445
3. COORDINATE ALL UTILITY INSTALLATIONS WITH LOCAL UTILITY REPS. b 1877-207-3199
4. COMPLY WITH ALL UTILITY REQUIREMENTS FOR NEW UTILITY Www.sinesource.nel
INSTALLATIONS. 1
7 7
5. CONDUIT AND CIRCUIT ROUTING INDICATED IS SCHEMATIC. CONTRACTOR REVISIONS
SHALL DETERMINE BEST ROUTING FROM FIELD CONDITIONS.
6. CUT, PATCH AND REPAIR EXISTING SURFACES AS NEEDED FOR NEW
INSTALLATIONS.
N 7. CONDUITS ALONG ALL "---UT---" PATHS SHOWN BY UTILITY.
8. CONDUITS ALONG ALL "—UTV--" PATHS SHOWN BY UTILITY.
9. PROVIDE (3)6" CONDUITS ALONG ALL "3 UP—" PATHS SHOWN UNLESS
OTHERWISE INDICATED.
o) o)
10. PROVIDE (2)6"CONDUIT AND (4)4"CONDUIT SPARES AT ALL "---UCS~-" PATHS
/ ™ LS £ GV s SHOWN )
C 175084
{ 11. CONTRACTOR SHALL CONTACT UTILITY COMPANIES AT BEGINNING OF
: PROJECT AND COORDINATE ONSITE MEETING WITH UTILITY, CITY
| REPRESENTATIVE AND ENGINEER TO REVIEW PROPOSED INSTALLATIONS.
[
L 12. ALL POWER, TV AND TELEPHONE LINES TO BE RAN IN COMMON TRENCH
WITH 1' SEPARATION BETWEEN POWER AND COMM LINES. REFER TO CIVIL
| DRAWINGS FOR LINE ROUTING.
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CONTACT INFORMATION

SHEET KEYED NOTES
1. PROVIDE BASE AND CONDUIT FOR UTILITY POLE. POLE, CONDUCTORS & S Answers to Infrastructure®
@ @ HEAD BY UTILITY. COORDINATE RMP STREET LIGHTING INSTALLATIONS E ENGINEERING & SURVEYING
T WITH LOCAL UTILITY REP. 9
2. EXTEND TO UTILITY LIGHTING PULL BOX WITH 2" CONDUIT. 4246 S RIVERBOAT RD., STE 200
SALT LAKE CITY, UT 84123
3. STUB STREET LIGHTING CONDUIT (1.25" MINIMUM) TO PROJECT LIMIT FOR P: 801.359.5565
FUTURE EXTENSION.

4. PROVIDE ROUGH-IN FOR POWER TO CITY SIGN.

5. NEW UTILITY TRANSFORMER. SEE ELECTRICAL ONE-LINE DIAGRAM FOR
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’ ADDITIONAL INFORMATION. SINE
@ ASHLTK(H) '[( ,_\‘ 6. PROVIDE NEW METERED PEDESTAL TO SERVE CITY OWNER STREET SOURCE
CITY STREET_ ) =~ ‘\ LIGHTS AND ADDITIONAL CITY LOADS. SEE ONE-LINE DIAGRAM FOR ENGINEERING 8
'-'GH "— ADDITIONAL INFORMATION.
\ /@ (1) 7. PROVIDE 24'x30" FLUSH PULL BOX IN UTILITY SERVICE LATERAL FOR 95 W Golf (ourse Road
1SLP1-5 ST {9 UTILITY OWNED STREET LIGHTS. SEE ONE-LINE DIAGRAM FOR ADDITIONAL Suite 102
LTRSS INFORMATION. Logan, UL 84321
« ﬁ¢°~ el
= 8. PROVIDE MIDWEST U011C010, 4-PLEX GFCI OUTLET/ENCLOSURE
"UTR1" "1SLP1""1SLJT" & = ' ’ ' office: (435) 787-1445
=1 .= 9. MOUNT OUTLETS ON CONCRETE RETAINING WALL BETWEEN PLANTER fax: 1-877-207-3199
=] SECTIONS. www.sinesource.nel

1

‘ 71‘$DS£ istp1-oK18) // —j

A
(% /
15LP1-26 1Lt | ﬂ@
oy | D
DY =

10. PROVIDE POWER TO IRRIGATION CONTROLLER. FIELD VERIFY LOCATION
WITH LANDSCAPE CONTRACTOR PRIOR TO ROUGH-IN. REVISIONS

11. PROVIDE POWER TO PEDESTRIAN FLASHER SIGN AS REQUIRED. PROVIDE
EMPTY CONDUIT BETWEEN SIGNS. VERIFY INSTALLATION REQUIREMENTS
WITH VENDOR DRAWINGS PRIOR TO BID.

12. BASE BID PRICING: PULL-BOX AS INDICATED.
ALTERNATE PRICING: NO PULL-BOX.

13. BASE BID PRICING: PC125 POLE BY UTILITY (BASE BY CONTRACTOR).
ALTERNATE PRICING: CB3-L10(H) POLE BY CONTRACTOR.

14. BASE BID: CONDUIT PER RMP REQUIREMENTS. CONDUCTORS BY UTILITY.
ALTERNATE BID: CONDUIT AND CONDUCTORS PER PANEL SCHEDULE.

1SLP1-30 15. BASE BID: CONDUIT HOME-RUN TO UTILITY STREET LIGHT PULL-BOX.

ALTERNATE BID: HOME-RUN CIRCUITING TO PANEL PER PANEL SCHEDULE.

16. REMOVE EXISTING CITY STREET LIGHT.
1SLP1-6,8

GENERAL NOTES

1. EXISTING ITEMS TO BE REMOVED ARE INDICATED AS BOLD/DASHED. ITEMS
TO REMAIN ARE SHOWN AS LIGHT/SOLID.

1" CONDUIT

2. CIRCUIT ROUTING IS SCHEMATIC UNLESS OTHERWISE NOTED.

1" CONDUIT
3. COORDINATE ALL UTILITY INSTALLATIONS WITH LOCAL UTILITY REPS.

‘9,

1SLP1-10,12

1SLP1-14,16 4. COMPLY WITH ALL UTILITY REQUIREMENTS FOR NEW UTILITY

INSTALLATIONS.

5. CIRCUIT ROUTING INDICATED IS SCHEMATIC. CONTRACTOR SHALL
DETERMINE BEST ROUTING FROM FIELD CONDITIONS.

6. ALL STREET LIGHTING CIRCUITS SHALL BE MINIMUM #6 CU IN MINIMUM 1.25"
CONDUIT. REFER TO PANEL SCHEDULE FOR ADDITIONAL INFORMATION.

LEGAL NOTICE

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE PROPERTY OF CRS
CONSULTING ENGINEERS, INC. AND IS
NOT TO BE REPRODUCED, MODIFIED, OR
USED FOR ANY OTHER PROJECT OR
EXTENSION OF THIS PROJECT EXCEPT BY
AGREEMENT WITH CRS ENGINEERS.

DESIGN

ELECTRICAL SITE PLAN

PRINCIPAL : S.SWENSON
MANAGER: S.SWENSON
REVIEWER : S.SWENSON
DRAFTER : D.PATTON

PROJECT
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2022080
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A B C D E F G H J K L M N | O | P
CONTACT INFORMATION
S Answers to Infrastructure®
E ENGINEERING & SURVEYING
9
4246 S RIVERBOAT RD., STE 200
SALT LAKE CITY, UT 84123
P: 801.359.5565
SINE
SOURCE
8 ENGINEERING
95 W Goli Course Road
3/4"-10 UNC NUT PER 1"-8 UNC NUT PER Suite 102
ASTM A563 GRADE DH ASTM A563 GRADE DH urte
a 18" X 13/16" X 1-7/16" 18" X 1-1/8" X 1-1/8" X 2° logan, Ut 84321
FLAT WASHER PER ASTM F436 — — FLAT WASHER PER ASTM F436
\ (T 11 office: (435) 767-1445
| POLE BASE PLATE | fax: 1-877-207-3199
T s 2 T 18X 108" X 1 118X 2" ODETAIL KEYED NOTES VAot
X - - - =
FLAT WASHER PER ASTM F436 N — FLAT WASHER PER ASTM F436 —
7 = T 3 % 1. PROVIDE 6" REINFORCED CONCRETE PAD A MINIMUM OF 6" LARGER THAT REVISIONS
; }\‘_ UPPER WRENCH FLATS \N E EQUIPMENT FOOTPRINT.
RIGID COUPLING
—r 2. EQUIPMENT TO PARALLEL EDGE OF SIDEWALK TO GREATEST EXTENT - @
TRANSPO 4075 COUPLIN TRANSPO 4100 COUPLING POSSIBLE.
4 PER POLE, TYPICAL _ 4 PER POLE, TYPICAL CONCRETE SLAB LEVEL
— < © 3. PROVIDE 24'x30" FLUSH PULL BOX IN UTILITY SERVICE LATERAL FOR UTILITY RIGID ELBOW, WRAPPED@
;‘-, = OWNED STREET LIGHTS. SEE ONE-LINE DIAGRAM FOR ADDITIONAL /
© INFORMATION. — = T oL K /T . - :
4. : a, - N A,':,QZ'.A”' AN ...A al 4 o
LOWER WRENCH FLATS . S V= b : - —
o | \\ 4. EDGE OF TRANSFORMER IN-LINE WITH SIDEWALK LINE INDICATED. 5 O;é O;é O;é O;é O;é aD QD;G / QD;G QD;G QD;G C
1/8" X 13116" X 1-7/16" ™ | GALVANIZED STEEL SHIM - 1/8" X 1-1/8" X 2" )
6 AT WA D XCISHE X TG }rﬁﬂ} T NN \‘FF J} T WASHER PER ASTM F436 5. DISTANCE PER UTILITY STANDARDS. VERIFY WITH UTILITY PRIOR TO ROUGH-IN. W& 1k QC
Ll (IF NEEDED FOR LEVELING) T v = w, HOHH T OO
GALVANIZED ANCHOR BOLT — 2 SHIMS MAXIMUM N— GALVANIZED ANCHOR BOLT %{W (\ i %} (@(
3/4"-10 UNC THREADS — 1"-8 UNC THREADS T\
W= TOP OF FOUNDATION = / 2 )T o0 0T
| 138" (+) 18" N = / ‘\\1-1/2" (+) 18 =
L = £ L= _ - b | PVC 9
= = o LUT ~ " | QDETAIL KEYED NOTES
. h ) A <.iL> ] 1. SET COUPLING FLUSH WITH FINISH FLOOR.
3/4" BREAKAWAY COUPLING 1" BREAKAWAY COUPLING 6 3
2. TRANSITION TO WRAPPED RIGID CONDUIT PRIOR TO RISING ABOVE FLOOR AS SPECIFIED.
N.T.S. N.T.S. \essoy \essoy
NOTES:
3/4" OR 1" COUPLING PER POLE MANUFACTURER'S SERVICE UNDERGROUND
RECOMMENDED MOUNTING BOLT SIZE.
_ EQUIPMENT LOCATION DETAIL CONDUIT SLAB RISER DETAIL
BREAK-AWAY BO LT DETAIL 5 SCALE = 1/8" = 10" SCALE = NO SCALE
7 SCALE = NO SCALE 39"
POLE BASE
4 ToP (SEE DETAIL 1/ES502)
SEE NOTE 3 1
; [\~ MOW STRIP DIAVETER
TOP 3/8" DIA. INSERTS W/ 929 LBS. A A31-L7K(H) <,
SEENOTE 4 SS BOLTS & BELLVILLE WASHERS 20" X 26" BLOCKOUT — ‘E. CONCRETE FILL / LEGAL NOTICE
1762 LBS, 6 EA. REQD. A PR ONT OF GO R = (SEE DETALS THE INFORMATION CONTAINED IN THIS
— ' vy pom 3/8" DIA. INSERTS W/ A ) DRAWING IS THE PROPERTY OF CRS
‘3" FULL 180° OPEN 187X 62 BLOCKOUT 2EA RZ%‘LE? I(JsoEvghé)%EﬁTn CONSULTING ENGINEERS, INC. AND IS
sy (TYPICAL NO. 25P GALV. DIAMOND ' ' /[ A NOT TO BE REPRODUCED, MODIFIED, OR
N , PLATE DOORS W/ e e USED FOR ANY OTHER PROJECT OR
e > % LOCKING BOLTS 20" LONG GALV. "C" CHANNEL .

-—- | 06:47 AM TUESDAY 11 APRIL 2023 | T:\JOBS\2022080 NIBLEY ROUNDABOUT\O1 DRAWINGS\05 ELECTRICAL\SINE SOURCE PROJECT\SHEETS\ES501 ELECTRICAL SITE DETAILS.DWG

3.51" DIA. TERM-A-DUCT

2'-0" LONG GALV. "C" CHANNEL

4.5" DIA. TERM-A-DUCTS —

GALV. PULL IRON

(1

(7 EA. NEAR WALL
7 EA. FAR WALL)

BASE
SEE NOTE 3
81

1 EA. REQD.

4 EA. REQD.
(1 EA. WALL)

4EA.REQD. —]
EA. CORNER)

14 EA. REQD.

081 LBS.

NOTES:
CONTACT AMCOR (801-388-1171) OR PACIFICORP FOR PRE-CAST VAULTS AND LIDS.

1.

2.
3.
4.

ALIGN BACK OF 18"x62" LID BLOCKOUT WITH BACK OF VAULT.

THREE-PHASE SECTIONALIZING CABINET PADVAULT: PCORP #7992605-SI 1720630

TOP: PCORP #7992605-SI 1720630

\’,

SEE NOTE 2.

| (2 EA. REQD.

\

2.38" DIA. TERM-A-DUCTS
2 EA.REQD.

(1 EA. NEAR WALL

1 EA. FAR WALL)

5.57" DIA. TERM-A-DUCTS
8 EA. REQD.

(4 EA. NEAR WALL

4 EA. FAR WALL)

5'-8" LONG GALV. "C" CHANNEL

1 EA. NEAR & FAR WALLS)

| 1/2" DIA. GROUNDING INSERTS
K 4 EA. REQD.
(2 EA. OUTSIDE WALLS

2 EA. INSIDE WALLS)

STAINLESS STEEL
BELLVILLE WASHER

STAINLESS STEEIL:
BOLT

STAINLESS STEEL
HOLD DOWN CLEAT

NOTES:

2 EA.

4 EA.REQD. (1 EA. WALL)

GALV. PULL IRON
4 EA. REQD.
(1 EA. CORNER)

BASE
SEE NOTE 3
4,437 LBS.

3.5" DIA. KNOCKOUT
REQD. (1 EA. NEAR WALL
1 EA. FAR WALL

12 EA.REQ'D. (4 EA. NEAR WALL,
4 EA. FAR WALL, 2 EA. OTHER WALLS

2 EA.

)
3.51" DIA. TERM-A-DUCTS
)

2.38" DIA. TERM-A-DUCTS
REQ'D. (1 EA. NEAR WALL
1 EA. FAR WALL)

45" DIA. TERM-A-DUCTS

2 EA.REQD. (1 EA. NEAR WALL,

HOLD DO

1 EA. FAR WALL)

WN CLEAT

DETAIL 1

11/4" X 2 1/2" STAINLESS STEEL HOLD-DOWN CLEAT - 2 REQD.
3/8" X 1 1/4" STAINLESS STEEL BOLT - 2 REQ'D.
3/8" STAINLESS STEEL BELLVILLE WASHER - 2 REQ'D.

:
N

1. CONTACT AMCOR (801-388-1171) OR PACIFICORP FOR PRE-CAST VAULTS AND LIDS.
2. SINGLE-PHASE TRANSFORMER PADVAULT: PCORP 7991986.
3. TOP: PCORP # 7991986.

12" DIA. HDPE SUMP

3-81/2"

/\/

4'-21/2"

SCALE = NO SCALE

@4X6 15KV THREE-PHASE SECTIONALIZING CABINET PAD-VAULT

SCALE = NO SCALE

3 3'x3' 1-PHASE PAD VAULT DETAIL

Lo
A
A

FRONT OF CONCRETE
Q CURBING

f/'

CONCRETE FILL S8 3K A31-

£/

(SEE DETAILS FF
283/ES502)

MOW STRIP DIAMETER
POLE BASE
(SEE DETAIL 1/ES502)

CROSSWALK LIGHT LOCATION DETAIL

L7K(H)

3!_!

-
7z

EXTENSION OF THIS PROJECT EXCEPT BY
AGREEMENT WITH CRS ENGINEERS.

DESIGN

ELECTRICAL SITE DETAILS

PRINCIPAL : S.SWENSON
MANAGER: S.SWENSON
REVIEWER : S.SWENSON
DRAFTER : D.PATTON
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A B C D 5 F G I J | K | L | M | O |
REBAR IN CIRCLE PATTERN
Answers to Infrastructure®
o 2' CLEAR MIN. ﬂ
4246 S RIVERBOAT RD., STE 200
SALT LAKE CITY, UT 84123
P: 801.359.5565
SINE
g Source
8 ENGINEERING
4 A31-LXX POLE BASE/REBAR LAYOUT
SCALE=NOSCALE 95 W Golf Course Road
Suite 102
POLE BASE BOLT CIRCLE Logan, UL §4321
7] POLE BASE BOLT CIRCLE
office: (435) 787-1445
5" RAISE fax: 1-877-207-3199
5" RAISE www.sinesource.nel
MOW STRIP
7
GENERAL DETAIL NOTES K ODETAIL KEYED NOTES SONOTUBE DIAMETER REVISIONS
Plastic conduits and ground rod 2'-0"
must be located within a 3-inch 1. THE ANCHOR BOLT FOUNDATION SHALL BE INSTALLED BY 1. 6146906 Rod, ground, 5/8"x 8' MONOTHIC POUR
radius from center of the bolt circle. CONTRACTOR. FOUNDATIONS SHALL BE LOCATED WITH THE CONCRETE FORMS TANGENT SONOTUBE DIAMETER
VERTICAL CENTER LINE APPROXIMATELY 24 INCHES BACK FROM 2. 6628101 Conduit, flexible, 1-1/4" / 70 SONOTUBE (CUT TO BOTTOM OF SLAB)
- THE CURB EDGE. © 00 Bt ancher TS £ reck e CONCRETE FORMS TANGENT
—_ . Olt, anchor, 1°% Wi 00K, galvanize: "
%I:\\ T Te— [—p 2. THE NUMBER AND ORIENTATION OF THE PLASTIC CONDUITS ARE (SC%NTOTT gggET'g“&EgEF;L ) 6" CONCRETE SLAB 18 gﬁ:)SEENF,{A'T_?(IUS AND SQUARE
\:EO \’ 5 5 INFLUENCED BY THE UNDERGROUND CIRCUIT ROUTE AND SHOULD | 4. 0203365 Concrete, 5 Bag Mix
—= /{O D BE DETERMINED IN EACH INDIVIDUAL LOCATION FOR THE MOST 6" CONCRETE SLAB TANGENT TO
& - X = PRACTICAL SOLUTION. 5. 4518007  Conductor, #6 Copper BASE RADIUS AND SQUARE TO
é / SIDEWALK
3. ANCHOR BOLTS SHALL BE FURNISHED WITH 6 INCHES MINIMUM 6. 6113807 Ground Rod Clamp
Minimum quantity THREAD LENGTH AND SHALL BE HOT-DIP GALVANIZED.
2-plastic conduits Bolt circle / <\z> 7. 7991349  Pre-cast Concrete Base, 14" x 14" x 60", 750 Ibs.
1-1/41 diameter 4. FOUNDATIONS SPECIFIED IN THIS STANDARD ARE DESIGNED FOR
USE WITH THE STANDARD 11 GAUGE (OR 10 GA) METAL
. Top of concrete STREETLIGHT POLES FOR MAST ARM HEIGHTS UP TO 35 FEET. THIS LAMP POLE FOOTING SIDEWALK, CURB OR OTHER
] g flush with and STANDARD SHOULD NOT BE APPLIED IN LOCATIONS WHICH #5CL-LB SIDEWALK. CURB OR OTHER HARDSCAPE
6" MOW STRIP N , REQUIRE A POLE OF HIGHER STRENGTH (DEADEND POLE; 750 LBS. ’
adjacent to 7-3/ HARDSCAPE
L ANDSCAPE cidewalk or curb COMBINATION STREETLIGHT AND TRAFFIC SIGNAL POLES, ETC.). (\
idewalk _ [
B - POLE BASE/
> . i , HARDSCAPE FINISH DETAIL: CORNER POLE POLE BASE/HARDSCAPE FINISH DETAIL: INTERIOR SECTION
2 77777 Wi AT AT 5 2
1 ] \ 9" SCALE =NO SCALE SCALE =NO SCALE
@ @->| i 1\ N
AR CONDUIT
@ 24" i ENTRANCE—
> ; (4 PLACES)
1 1 5'_@”
1
40" / | & N POLE BASE INSTALLED
 — i 3" eer  conpuIT UNDER ELECTRICAL CONTRACT,
! i ) g BY PROFESSIONAL CONCRETE
: ENTRANCE | TRADE. POLE INSTALLATION
1
: (4 PLACES) < > PER POLE MFG. RECOMMENDATIONS.
4 '/ ’ \~
S J
14
@/ L SEE GALVANIZED STEEL BREAKAWAYANCHOR
17" ? FIXTURE BOLTS PER POLE MFG. SEE DETAIL 4/ES502. LEGAL NOTICE
Figure 2—Pre-cast Concrete Base, 141 x 141 x 601, 750 Ibs. {7y <1._2,. , SCHEDULE SONOTUBE DIAMETER SHALL BE THE NEXT THE INFORMATION CONTAINED IN THIS
B N STANDARD SIZE WHICH IS 10" GREATER THAN DRAWING IS THE PROPERTY OF CRS
V THE POLE BASE COVER DIAMETER. STANDARD CONSULTING ENGINEERS, INC. AND IS
ROCKY MOUNTAIN POWER (PC-XXX) LIGHTING POLE BASE DETAIL arePeR T SONOTUBE SZES ARE 15 20, 2¢, 25 AND 30" NOT TO BE REPRODUCED, MODIFIED, OR
6 - MINIMUM 6" MOW STRIP, SMOOTH ROUND 345 HOOPS (S 00PS 6
SCALE = NOSCALE FORMED, POURED SEPARATELY. FINISH | POLE MFG. > HOOPS (SQUARE HOOPS) BETWEEN USED FOR ANY OTHER PROJECT OR
SQUARE TO SIDEWALK WHEN ADJACENT. \ AND 12" OF TOP OF CONCRETE POUR EXTENSION OF THIS PROJECT EXCEPT BY
3 O DIAGRAM NOTES RELAY PANEL SCHEDULE — B FOREBARS INCIRCLE PATTERN TO WITHIN. AGREEMENT WITH CRS ENGINEERS.
RELAY PANEL FEEDS REMARKS LOCATION MOUNTING A SEE DETAIL 3/ES502 '
1. PROVIDE HAND-OFF-AUTO SWITCH INTEGRAL WITH EACH CONTACTOR (TYPICAL). 1LC1 INDIVIDUAL FINISH GRADE \ \ o & - DESIGN
2. PROVIDE MULTLPOLE, 30 AMP, BALLAST RATED CONTACTORS WITH MINIUM (2REVERSIBLE, T TNEw m:z ';éis ;b‘;ii‘\CE N \4 N[ _L:P/ ) va FLUSH PULL-BOX
NO/NC CONTACTS.
EXISTING . || Al
3. MOUNT EQUIPMENT IN PANEL ENCLOSURE. SEE ONE-LINE DIAGRAM FOR ADDITIONAL MAX VOLTAGE M= =1 — l/
— INFORMATION. MAX PHASE - L] — AL MONOLITHIC POUR
4. PROVIDE AND MOUNT PHOTOCELL ON THE EXTERIOR OF PANEL ENCLOSURE. LOCATE PER B | L] / 1 WITH COLD JOINT.
MANUFACTURER RECOMMENDATIONS. (| .y 1 | TO NEXT 10 N%
5. THREE ZONE ELECTRONIC TIME-CLOCK AS SPECIFIED. No. | RELAY | CONTROLLED ckT | CONTROL | CONTROLTYPE |\, | o | CONTROLTYPE | CONTROL | oo\Roi EDCKT | RELAY | No. ! ] BOX BOX
H N n b ZONE (SEE SCHEDULE) (SEE SCHEDULE) ZONE A b LF i ?! #5 HOOPS @ 8'0.C.
2 120 VOLT 1 [ 20 | 1 1 2 20| 1| 2 }Jl | SQUARE PATTERN
3 20 1 3 4 20 1 4 =/ (DETAIL 6/ES502)
|| m@ 5 | 20 | 1 5 6 20 | 1 6 | |
1 7 20 1 7 8 20 1 8 I
@' | PHOTOCELL U 9 [ 20 | 1 9 10 20 | 1 10 o
CONTROL 11 [ 20 | 1 11 12 20 [ 1 12 | —— ‘i |
B TIME CLOCK ZONE #1 RELAY #1 13 | 20 | 1 13 14 20 | 1 | 14 REBAR CONNECTION="T"]
o O o ON AT NOON, @ 15 | 20 | 1 15 16 20 | 1 16 | | \ | | /
|| 4 OFF PER OWNER 4T CONTROL TYPES C | ~—
| o—m—O0——_0 1 CLK = TIMECLOCK OVER = 2-HOUR TIMED OVERRIDE ON | | I |
| | o SW = SWITCH (1, 3, OR 4) PHOTO = PHOTOCELL
CR1 — :
o o C(L)'STHAT(';'#%R SEE ELECTRICAL PLANS FOR CONDUIT PRINCIPAL : S.SWENSON
1 AND WIRE SIZE. ALL BENDS GREATER THAN MANAGER: S.SWENSON
TIME CLOCK ZONE #2 41
OFF ON AT NOON @ 30° AND ALL CONCRETE/EARTH TRANSITIONS REVIEWER : S.SWENSON
N AND 7 A0 OFF PER OWNER A\ TO BE TAPE WRAPPED G.R.C. DRAFTER : D.PATTON
o | o——— 0 o
2 1SLP12 4gp1y 1SLP1-10 1) py.19 1SLP1-18 /
o ] ]
LRJ L UGH\_T{G 1SLP16 4g p1g 1SLP1-14 1, b1 16 A \’\ PROJECT
—_ —_ -
_ o o = n = 0 ‘ 2022080
TIME CLOCK ZONE #3 CONTACTOR - - | / D | ALL CONCRETE 3000 PSI IN
#2 ‘ CONTINUOUS #B CU BONDED TO UNDISTURBED EARTH OR EARTH 14 DECEMBER 2022
o OF awro  ONATNOON, @ LC LC LC ‘ REBAR WITH 15' COILED AROUND COMPACTED TO 65°
|| 4 OFF PER OWNER m 1 2 3 ‘ LOWER CAGE. co &ASF]%TED TO 95% MAXIMUM
e e — ¢ l l | DIMENSIONS:
(o] A% A% A% G@ A% v v @@ (PN FUTURE A= 6" B= 6“ C= 60“ D= 30": IN LANDSCAPE AREAS
' W —— @ ot Nl 1200 WEST REDESIGN

- | 06:47 AM TUESDAY 11 APRIL 2023 | T:\JOBS\2022080 NIBLEY ROUNDABOUT\O1 DRAWINGS\05 ELECTRICAL\SINE SOURCE PROJECT\SHEETS\ES502 ELECTRICAL SITE DETAILS.DWG

9

] [o,

CONTACTOR
#3

LIGHTING CONTROL RISER DIAGRAM

ROUND-ABOUT OUTLETS ZONE #1

ROUND-ABOUT OUTLETS ZONE #2

SCALE = NO SCALE

J-BOX: POLYMER CONCRETE WITH "ELECTRICAL" LOGO CONCRETE COVER; FLUSH-MOUNT; TIER 22 LOADING
CAPACITY; OPEN BOTTOM; 10"x18" MINIMUM WITH ANGLED SIDES TO WIDER BOTTOM.

1 A31-LXX POLE BASE DETAIL

SCALE = NO SCALE

NIBLEY, UTAH, 84321

B

C

J |

O |

ELECTRICAL SITE DETAILS
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D F G 4 J K ! | M | N | O |
(> SHEET KEYED NOTES =ONACTIRFORMATIOR
S Answers to Infrastructure®
. CONDUIT, TRENCHING AND BACKFILL AND CURRENT USE CONDUIT BY CONTRACTOR. ﬂ ENGINEERING & SURVEYING
9 PROVIDE WIDE SWEEP BENDS PER UTILITY REQUIREMENTS.
. CONDUIT, TRENCHING AND BACKFILL AND SPARE CONDUITS BY CONTRACTOR. PROVIDE 4246 S RIVERBOAT RD., STE 200
WIDE SWEEP BENDS PER UTILITY REQUIREMENTS. SALT LAKE CITY, UT 84123
P: 801.359.5565
@ . CONDUCTORS BY UTILITY.
_ METERED ENCLOSURE
\ . EQUIPMENT PAD OR PADVAULT BY CONTRACTOR. EQUIPMENT BY UTILITY.
. PROVIDE MYERS MEUG46 ENCLOSURE WITH BASE(OR EQUIVALENT) WITH ONE METER.
INTEGRAL METER~| - i @ PROVIDE 6" THICK, REINFORCED CONCRETE PAD EXTENDING 6" BEYOND EQUIPMENT SINE
N FOOTPRINT IN ALL DIRECTIONS. SEE PANEL SCHEDULES FOR ADDITIONAL INFORMATION.
\O | 00 CTIONS. S SCHEDULES FO 0 0 0 SOURCE
3#1 THWN CU—~
8 15'CONDUT TN | . LOCATE LIGHTING CONTACTORS AND TIMECLOCK IN METERED PEDESTAL COORDINATE ENGINEERING
\25 | a 0 EQUIPMENT SIZE WITH REP PRIOR TO BID.
ey = ’ . COORDINATE OPTIONAL SIZE PANEL WITH METERING PEDESTAL REP PRIOR TO BID. SEE 95 W Goli Course Road
EXISTING NEW] N NEW] N | @ g PANEL SCHEDULE FOR ADDITIONAL INFORMATION. Suite 102
GROUND SLEEVE UTILITY GROUND 120240V, 16>, 3W | g g Logan, Ut 84321
7 g
_ "JGSE1" SLEEVE| \ESS0Y/ UTILTY XFMR|  \ES50Y/ | . SEE SCHEDULES AND SITE ELECTRICAL AND LIGHTING PLANS FOR CIRCUIT INFORMATION.
"JGSN1" "JTR1" -
@ @ [Exrma] : . PROVIDE 24"x30" FLUSH-IN-GRADE, JUNCTION BOX IN UTILITY SERVICE LATERAL FOR office: (435) 787-1445
T! T T CONNECTIONS TO UTILITY OWNED STREET LIGHTS. SEE ES103 - ELECTRICAL SITE PLAN fax: 1-877-207-3199
! KEY NOTES #12-15 FOR BASE/ALTERNATE PRICING REQUIREMENTS. Www.sinesource.nel
®§> A g _l_
Y = J—
/ 3" CONDUIT £=>T0 LOADS
— REVISIONS
30UP —H—— 30UP c/ 10UP NN N = GENERAL SHEET NOTES
19US 10US - 10US
\— 4" CONDUIT 5 e . COMPLY WITH ROCKY MOUNTAIN POWER'S REQUIREMENTS FOR ALL UTILITY RELATED
8 " — 10 INSTALLATIONS. REVIEW CURRENT PACIFICORP ESR MANUAL PRIOR TO BID. NOTIFY
| 3" CONDUIT GROUND ENGINEER OF CONFLICTS PRIOR TO BID.
:/< ) — ROD
g@éﬁ}\% . AIC RATINGS SHOWN INDICATE MINIMUM REQUIRED VALUES.
ROD
1 1 . ALL CONDUCTORS ARE CONSIDERED TO BE COPPER UNLESS SPECIFICALLY NOTED
8 = OTHERWISE.
8 UFER
6 (EF%')P . REFER TO SPECIFICATIONS FOR SERIES VS. FULLY RATED REQUIREMENTS.
D
(1)6" CONDUIT/ JUNCTION BOX . FIELD MARK ALL SERVICE EQUIPMENT WITH REQUIRED BREAKER CLEARING TIME.
(2)6" CONDUIT SPARE @"1SLJ1"\ CONTRACTOR VERIFY WITH MANUFACTURER'S PUBLISHED DATA FOR MAIN BREAKER.
— STUBTO |
WEST . JBOX  —
4" CONDUIT /
5 GV
3/4"X10"
GROUND T0

N

w

N

J—

o
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LEGAL NOTICE

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE PROPERTY OF CRS
CONSULTING ENGINEERS, INC. AND IS
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USED FOR ANY OTHER PROJECT OR
EXTENSION OF THIS PROJECT EXCEPT BY
AGREEMENT WITH CRS ENGINEERS.
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E F G H | I | J K L M N | @) |
LIGHT FIXTURE SCHEDULE
TYPE MANUFACTURER/CATALOG NO. DESCRIPTION MOUNTING POWER LAMPS
Answer Infrastr re®
A31- L7K HADCO TX03-140-G1-B-D-HP-F-1-SCBA-4-H-730-A-21-N-SP2(-HSS)/306-14-SCBA-C DECORATIVE ACORN STYLE FIXTURE; DARK-SKY CAP; DECORATIVE FINIAL: POLE 72W 7000 LUMEN S ESN GT';ESE;% e Sﬁif/;f;: €
A31- L7K(H) |OR EQUIVALENT WITH PRIOR APPROVAL MULTI-VOLT, ELECTRONIC, DIMMABLE DRIVER; TYPE 4 OPTICAL POLE BASE NOMINAL LED E
? DISTRIBUTION; HOUSE SIDE SHIELD WHERE (H) OPTION INDICIATED SEE DETAIL 1/ES502 3000K 9
ON DRAWINGS; INTEGRAL PHOTOCELL: 14', FLUTED, ROUND POLE; 4246 S RIVERBOAT RD., STE 200
DECORATIVE BASE COVER; COLOR AS SELECTED BY CITY SALT LAKE CITY, UT 84123
P: 801.359.5565
_ CB3- L10 LUMEC RFM-75W60LED-3K-G2-R3M-UNV-DMG-(HS-)-PHXL-SP2-SCBA COBRA HEAD FIXTURE; MULTI-VOLT, ELECTRONIC, DIMMABLE DRIVER; POLE 75W 10000 LUMEN
CB3- L10(H) VALMONT FL90-G-900A386-6S-GF-SCBA- TYPE 3 OPTICAL DISTRIBUTION; HOUSE SIDE SHIELD WHERE (H) OPTION POLE BASE NOMINAL LED
OR EQUIVALENT WITH PRIOR APPROVAL SHOWN ON DRAWINGS: INTEGRAL PHOTOCELL; 35' MAST ARM POLE; SEE DETAIL 4/ES502 3000K
COLOR AS SELECTED BY CITY SINE
ALTERNATE BID ONLY SOURCE
8 ENGINEERING 8
PC- 125 RMP STANDARD COBRA HEAD COORDINATE 35' BLACK POLE, 8' ARM, TYPE 3 OPTICAL POLE/HEAD (BY UTILITY) 250 W RMP LED
DISTRIBUTION, AND LAMPING AS INDICATED WITH LOCAL UTILITY POLE BASE EQUIVALENT TO 95 W Golf Course Road
REP. INSTALL POLE BASE AND CIRCUIT CONDUIT PER UTILITY BY CONTRACTOR 250W MH Suite 102
STANDARDS; POLE, HEAD, AND CONDUCTORS BY UTILITY SEE DETAIL Logan, Ut 84321
office: (435) 787-1445
fax: 1-877-207-3199
" www.sinesource.nel
CONTRACTOR AND LIGHTING SUPPLIER SEE (*) FOR MULTIPLE BALLAST REQUIREMENTS AND (+) FOR QUARTZ EM REQUIREMENTS
NOTES —
7 7
REVISIONS
s
N _|
s LIGHT FIXTURE ACCESSORY SCHEDULE
L] H HOUSE SIDE SHIELD INTERNALLY MOUNTED, HOUSE-SIDE SHIELD ACCESSORY FACTORY MOUNT PER FIXTURE
> IN FIXTURE TYPE
@)
Ll
T
3
.6 6
<C
©) NOTES
o -FIXTURE APPENDS ARE ADDED TO STANDARD FIXTURE TYPES. APPENDS ARE INTENDED TO MODIFY FIXTURE CATALOG NUMBERS GIVEN ABOVE AS NOTED IN APPEND DESCRIPTION
Q
LIl
—
LLl
o
o)
O
o
= LOCATION MOUNTING
¥ PANEL 1SLP1 TYPE NQOB 1 ] 3 WIRE 120/240 VOLTS
H METERING FLUSH
L5 X |NEW REMARKS PEDESTAL X |SURFACE 5
> EXISTING -PANEL MOUNTED IN METERING PEDESTAL. COORDINATE EXTENDED CIRCUIT
5 1 |NEMA RATING CAPACITY WITH ENCLOSURE REP PRIOR TO BID 100 AMP MAIN
D X |BOLT ON BREAKERS -+=ADD ALTERNATE PRICE ONLY LUGS
o ISOLATED GROUND BUS X |BREAKER
o SURGE PROTECT (SPD)
(a1
— WIRE/CND WIRE/CND
(“j No. BRKR CIRCUIT DESCRIPTION Llo|m E(')F;% E(')F;% oM CIRCUIT DESCRIPTION BRKR No.
a4 A P P N G C A B P N G C A =]
> 1 20 | 2 |STRLTG: 1200W N 2 2 | 2 [ 15| 144 504 360 6 6 6 1 2 ROUNDABOUT PLUGS CKT 1 20 | 2 2
8 3 R - - 2 144 504 360 6 2 R - - 4
L 5 20 | 2 |STRLTG: 1200W S 2600 S W 2 2 | 2 [ 15 144 504 360 6 6 6 1 2 ROUNDABOUT PLUGS CKT 2 20 | 2 6
v 7 - - 2 144 504 360 6 2 R - - 8
<2 4 9 20 | 2 |ROUNDABOUT COBRAS* 8 8 | 8 1 360 360 6 6 6 1 2 ROUNDABOUT PLUGS CKT 3 20 | 2 10 4
i 11 - E 8 360 360 6 2 - - - 12
5 13 | 20 | 2 |SPARE 360 360 6 6 6 1 2 ROUNDABOUT PLUGS CKT 4 20 | 2 14 V)
O B 1 - 1 - |- 360 | 360 | 6 2 ; - - [ 16 LEGAL NOTICE LL
— 17 | 20 | 1 [sPARE 0 SPARE 20 | 1 18 —1
8 19 T 20 T 1 ISPARE 5 SPARE 20 11 20 THE INFORMATION CONTAINED IN THIS N
o 21 | 20 | 1 |SPARE 0 SPARE 20 | 1 22 DRAWING IS THE PROPERTY OF CRS D
o 23 | 20 | 1 |SPARE 0 gLP:;EER S s 20 | 1 24 CONSULTING ENGINEERS, INC. AND IS
o 25 | 20 | 1 |SPARE 720 720 | 12S | 12S | 12S | 3/4S 6 °E, 20 | 1 26 L
% 27 | 20 | 1 |SPARE 720 720 | 12S | 12S | 12S | 3/4S FLASHER SIGNS: N, W 20 | 1 8 NOT TO BE REPRODUCED, MODIFIED, OR
O 29 | 20 | 1 |SPARE 240 240 | 12S | 12s | 125 | 3/4s 1 [IRRIGATION CONTROLLER 20 | 1 | 30 USED FOR ANY OTHER PROJECT OR L
p TOTALS 2688 2448 EXTENSION OF THIS PROJECT EXCEPT BY < )
?K 3 AlC 22000 AGREEMENT WITH CRS ENGINEERS. N 3
< SCCR 22000
I FEEDER SEE ONE-LINE AMPS/PHASE 22 20 PARALLEL RUNS __ SEE ONE-LINE DESIGN ]
S <
=
— BREAKER CODES ( )
8 A=ARC-FAULT; G=GROUND FAULT: H=HACR: L=LOCKING HANDLE; S=SHUNT TRIP; R=RED PAINTED HANDLE
0o | WIRE CODES %
< I=ADD'L ISO GROUND TO MATCH SAFETY GROUND; S=UNLESS OTHERWISE SPECIFIED
% GENERAL CODES e
5 1LIN=SEE ONE-LINE DIAGRAM ( )
Q - LLI
. = =
>_
=2 LLl @
a8
Z
o
o)
o
I
N
o
N
-
)
o
O
]
-
of PRINCIPAL : S.SWENSON
o MANAGER: S.SWENSON 1
& REVIEWER : S.SWENSON
C_I\l DRAFTER : D.PATTON
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