METHODS
1.0 NAMEPLATES

1.1 FURNISH & MOUNT ON EACH PANEL, JUNCTION BOX,

2.4

3.0
3.1

3.2

3.3

3.4

3.5

3.6

3.7

SAFETY SWITCH, STARTER, CONTROL & PUSHBUTTON A
NAMEPLATE DESCRIPTIVE OF THE EQUIPMENT OR
EQUIPMENT CONTROLLED.

1.2 PROVIDE BLACK AND WHITE NAMEPLATES

CONSTRUCTED FROM LAMINATED PHENOLIC WITH A
WHITE CORE. LETTERS SHALL BE ENGRAVED IN THE
PHENOLIC TO FORM WHITE LETTERS 3/8” HIGH. FASTEN
THE NAMEPLATES WITH SCREWS AND ADHESIVE.

2.0 MOUNTING

2.1 FURNISH AND INSTALL SUPPORTS, HANGERS,

CONCRETE AND PLYWOOD REQUIRED TO INSTALL,
MOUNT AND SUPPORT ELECTRICAL EQUIPMENT
IDENTIFIED IN THE PLANS.

2.2 SUPPORTING MATERIAL SHALL BE COMPLETE WITH

NECESSARY ACCESSORIES TO MAKE COMPLETE
INSTALLATION. SUPPORTING MATERIAL SHALL BE
GALVANIZED, PAINTED OR SUITABLY FINISHED.

2.3 ALL SURFACE MOUNTED EQUIPMENT ON BLOCK WALLS

SHALL BE MOUNTED ON 3/4” PLYWOOD BACKBOARD.

3.0 EXECUTION
3.1 ELECTRICAL WORK FOR CONSTRUCTION SHALL CONFORM

TO ALL FEDERAL AND CALIFORNIA ELECTRICAL CODE.

3.2 CHECK THE HVAC AND PLUMBING SPECIFICATIONS FOR

ELECTRICAL REQUIREMENTS AND INCLUDE ANY IN THE
CONTRACT COST.

3.3 EQUIPMENT CONNECTIONS FOR EQUIPMENT FURNISHED

BY THE OWNER OR UNDER A SEPARATE CONTRACT
SHALL BE INSTALLED AND CONNECTED AS INDICATED
ON THE CONTRACT DRAWINGS.

3.4 CUTTING, PATCHING, EXCAVATING, BACK FILLING AND

CONCRETE WORK RELATED TO THIS CONTRACT WILL BE
THE RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR.
CONTRACTOR SHALL PROVIDE SLEEVES, CHASES AND
OPENINGS NECESSARY FOR THE ELECTRICAL
INSTALLATION AND FOR THEIR REPAIR. ALL HOLES
SHALL BE CORE DRILLED. PROVIDE FIRE STOP IN
OPENINGS CREATED THROUGH FIRE RATED WALLS,
FLOORS & CEILINGS.

3.5 PROVIDE ALL ACCESS PANELS REQUIRED FOR WORK.

PROVIDE CONCRETE BOXES FOR UNDERGROUND WORK
UNLESS OTHERWISE INDICATED ON THE DRAWINGS.
FURNISH STEEL FRAMES AND COVERS WITH THE COVER
ATTACHED TO THE FRAME WITH HEXAGON HEAD,
BRASS OR BRONZE CAP SCREWS, 3/8” DIAMETER.
PROVIDE A RUBBER GASKET FOR SEALING BETWEEN
THE COVER AND THE FRAME. PAINT THE COVER WITH
TWO COATS OF HEAVY ASPHALTUM.

OUTLET BOXES

USE SHEET STEEL BOXES, ZINC COATED OR CADMIUM
PLATED, FOR CONCEALED INTERIOR WORK.

USE CAST BOXES, ZINC CADMIUM FINISH MALLEABLE
IRON, FOR EXPOSED INTERIOR WORK, AND FOR
EXPOSED OR CONCEALED WORK IN WET, DAMP OR
EXTERIOR LOCATIONS. CAST BOXES SHALL BE SERIES
FD BY CROUSE HINDS OR APPLETON.

WALL BOX SIZES SHALL BE NO LESS THAN 4" SQUARE
X 2—1/2" DEEP WHERE WALL CONSTRUCTION PERMITS.

THE DEPTH MAY BE REDUCED 2-1/8" OR 1-1/2"
UNDER SPECIAL CONDITIONS.

FIXTURE OUTLETS IN CEILINGS SHALL NOT BE LESS
THAN 4” OCTAGONAL X 1-1/2" DEEP.

GANG BOXES SHALL BE ONE PIECE, NOT LESS THAN
2—-1/8" DEEP.

INSTALL FLUSH MOUNT BOXES IN ALL FINISHED WALLS.
INSTALL PLASTER RINGS IN DRY WALLED PLASTERED
WALLS AND INSTALL RAISED COVERS AS REQUIRED IN
WALLS WITH OTHER FINISHES SO THAT THE COVER
PLATES FIT TIGHTLY AGAINST BOXES OR RINGS.

SUPPORT ALL BOXES TO MAINTAIN PROPER ALIGNMENT
AND RIGIDITY.

WIRING DEVICES

1.0
1.1
1.2

1.3

1.4

1.5

WIRING DEVICES.

WIRING DEVICE COLOR SHALL BE WHITE.

PROVIDE COMPLETELY ENCLOSED, 20 AMP,
120/277VOLT, QUIET A/C GENERAL USE SNAP
SWITCHES.

SWITCHES SHALL BE SPECIFICATION GRADE AS
MANUFACTURED BY HUBBELL, P&S OR LEVITON.

PROVIDE NEMA CONFIGURATION 5—20R DUPLEX 125
VOLT GROUNDING TYPE RECEPTACLES RATED FOR 20
AMPS.

RECEPTACLES SHALL BE SPECIFICATION GRADE AS
MANUFACTURED BY HUBBELL, P&S OR LEVITON.

1.6

1.7

1.8

4.0
4.

MATERIALS AND WORKMANSHIP

ALL WORK SHALL BE INSTALLED IN A PRACTICAL
WORKMANLIKE MANNER BY MECHANICS SKILLED IN THE
SEVERAL TRADES NECESSARY.

WIRE AND CABLE

1.0
1.1

WIRE AND CABLE
COLOR CODE CURRENT CARRYING CONDUCTORS:

4.2 ALL MATERIALS SHALL BE NEW AND FREE FROM
DEFECTS AND SHALL BE THE BEST OF THEIR KIND.

4.3 DURING EACH PHASE AND AT COMPLETION OF
CONSTRUCTION, CONTRACTOR SHALL REMOVE DEBRIS
AND EXCESS MATERIALS CAUSED BY THE

CONSTRUCTING THE PROJECT. LEAVE THE AREA BROOM

CLEAN.

4.4 ALL ELECTRICAL MATERIAL EQUIPMENT SHALL BE
LISTED PER CEC ARTICLE 110. STANDARDS
LABORATORIES SUCH AS UL AND ETL ARE
ACCEPTABLE.

5.0 SCOPE OF WORK

5.1 ELECTRICAL CONTRACTOR SHALL PROVIDE ALL LABOR,

MATERIAL, STORAGE, UNPACKING AND PLACEMENT OF
THE FOLLOWING ITEMS:

EMERGENCY LIGHTING AND POWER

COMPLETE POWER AND LIGHTING SYSTEM

COMPLETE BRANCH CIRCUIT WIRING

COMPLETE POWER WIRING FOR AIR CONDITIONING,
PLUMBING, HEATING, VENTILATING AND EXHAUST
COMPLETE LIGHTING FIXTURE INSTALLATION
COMPLETE COMMUNICATIONS AND WIRING SYSTEM
TEMPORARY ELECTRICAL POWER AND LIGHTING FOR
CONSTRUCTION

TESTING OF ALL CABLES AND CIRCUIT WIRING AFTER
INSTALLATION

EXIT LIGHT SYSTEM

WIRING DEVICES AND FLOOR BOXES

LIGHTING CONTROLS

GROUNDING OF THE ELECTRICAL SYSTEM

FIRE SUPERVISORY ALARM SYSTEM

TELEPHONE AND ELECTRIC SERVICES

SOUND SYSTEM COMPONENTS, CONDUIT SYSTEM AND
WIRING
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GROUNDING AND BONDING

1.0 GROUNDING AND BONDING
1.1 GROUND ALL EQUIPMENT PER C.E.C

1.2 GROUND ALL DRY TYPE TRANSFORMERS PER DRAWINGS

AND C.E.C.

1.3 ALL CONDUITS SHALL CONTAIN CODE-SIZED GROUND
PER C.E.C. IN ADDITION TO THE CONDUCTORS SHOWN
ON THE PLANS. INCREASE THE GROUND WIRE SIZE
PROPORTIONALLY WHERE CIRCUIT CONDUCTORS ARE
INCREASED IN SIZE FOR VOLTAGE DROP.

RECEPTACLES REQUIRING AMPERAGES, VOLTAGES OF
CONFIGURATIONS DIFFERENT FROM THE DUPLEX
CONVENIENCE RECEPTACLES SHALL BE AS INDICATED
ON THE DRAWINGS.

PROVIDE OTHER RECEPTACLES OF A QUALITY,
MATERIAL AND WORKMANSHIP EQUAL TO THAT
SPECIFIED FOR DUPLEX CONVENIENCE RECEPTACLES.

PROVIDE COVER OR DEVICE PLATES OR OUTLET BOXES
AS FOLLOWS:

FINISHED AREAS: THERMOPLASTIC COVER TO MATCH
DEVICE.

UNFINISHED AREAS: ZINC COATED SHEET METAL,
ALUMINUM, OR CAST METAL APPROPRIATE FOR THE
TYPE OF BOX.

EXTERIOR AREAS: COPPER FREE ALUMINUM WITH GRAY,
POWDER EPOXY FINISH, GASKET, WEATHERPROOF,
CROUSE—HINDS WLDR FOR DUPLEX RECEPTACLES AND
WLRS FOR SINGLE RECEPTACLES.

TELEPHONE COMMUNICATIONS AND SINGLE OUTLET
PLATES SHALL MATCH THOSE USED FOR RECEPTACLES
AND SWITCHES. ALL OUTLET & JUNCTION BOXES SHALL
BE COMPLETE WITH A COVER PLATE.

WHERE DEVICES ARE GANGED, THEY SHALL BE
INSTALLED UNDER A COMMON COVER PLATE.

INSTALL THE SWITCHES APPROXIMATELY 48" ABOVE
FINISHED FLOOR ELEVATION OR NEAREST BLOCK
COURSE. THE LONG DIMENSION OF THE SWITCHES
SHALL BE VERTICAL.

INSTALL RECEPTACLES APPROXIMATELY 18" ABOVE
FINISHED FLOOR ELEVATION OR NEAREST BLOCK
COURSE. THE LONG DIMENSION OF RECEPTACLES
SHALL BE VERTICAL.

SAFETY SWITCHES

1.0
1.1

1.2

1.3

1.4

SAFETY SWITCHES

SAFETY SWITCHES SHALL BE OF THE ENCLOSED HEAVY
DUTY TYPE WITH QUICK MAKE, QUICK BREAK
MECHANISM AND EXTERNAL PAD LOCKABLE OPERATING
HANDLE.

SAFETY SWITCHES SHALL BE RATED FOR 240 OR 600
VOLTS, AS APPLICABLE. THEY SHALL BE HORSEPOWER
RATED WHEN USED IN MOTOR CIRCUITS.

SAFETY SWITCHES SHALL BE FUSIBLE OR NON—-FUSIBLE
2, 3 OR 4 POLE AS INDICATED ON THE DRAWINGS.

SAFETY SWITCHES SHALL BE SINGLE THROW UNLESS
OTHERWISE INDICATED ON THE DRAWINGS.

120/208V: PHASE A BLACK, PHASE B RED, PHASE C
BLUE, NEUTRAL WHITE, GROUND GREEN

A.  #12 AWG AND # 10 AWG CONDUCTORS SHALL HAVE
CONTINUOUS INSULATION COLOR.

B. CONDUCTORS LARGER THAN # 10 AWG, WHICH DO NOT
HAVE CONTINUOUS INSULATION COLOR, SHALL BE
COLOR CODED BY APPLICATION OF NOT FEWER THAN
TWO LAPS OF COLORED TAPE ON EACH CONDUCTOR
AT ALL POINTS OF ACCESS INCLUDING JUNCTION
BOXES. COLOR TAPE SHALL BE 3M SCOTCH 35 OR
EQUIVALENT.

C. CONDUCTORS SHALL BE ANNEALED COPPER INSULATED
FOR 600 VOLTS. ALUMINUM CONDUCTORS ARE NOT
ALLOWED ON THIS PROJECT.

1.3 PROVIDE WIRE AND RACEWAY SYSTEM AS DESCRIBED
HEREIN AND AS INDICATED ON THE DRAWINGS. METAL

CLAD (MC), ARMORED CABLE (AC) AND NON METALLIC
SHEATHED CABLE (NMC) SHALL NOT BE PERMITTED.

1.4 PROVIDE MINIMUM # 12 AWG CONDUCTORS.

A.  CONTROL CONDUCTORS SHALL BE # 14 AWG MINIMUM
FOR C.E.C. CLASS 1, AND # 16 FOR C.E.C. CLASS 2.

1.5 CONDUCTORS # 8 AWG AND LARGER SHALL BE
STRANDED.

1.6 CONDUCTORS # 10 AWG AND SMALLER SHALL BE
SOLID.

1.7 INSTALL ALL WIRING IN CONDUIT

1.8 CONNECT # 10 AND SMALLER WIRES WITH CONSTANT
PRESSURE EXPANDABLE SPRING TYPE CONNECTORS.
APPROVED PRODUCTS: 3M SCOTCHLOK, BUCHANAN
B—CAP.

1.9 CONNECT # 8 AND LARGER WIRES WITH COMPRESSION
CONNECTORS OR SPLICES AS MANUFACTURED BY
BURNDY OR T&B.

1.10 INSULATE SPLICING CONNECTORS TO AT LEAST 200%
OF THE WIRE INSULATIONS. USE PRESTRETCHED TUBING
CONNECTOR INSULATORS 3M PST FOR # 2 AWG AND
LARGER CONDUCTORS.

1.5 ENCLOSURES SHALL BE NEMA 1 INDOORS AND NEMA
3R OUTDOORS.

1.6 MANUFACTURER SHALL BE SQUARE D, SEIMENS OR
CUTLER—HAMMER.

1.7 MOUNT THE SAFETY SWITCHES SECURELY BETWEEN 3’
AND 6’ LEVELS ABOVE THE FLOOR.

1.8 SWITCHES ON BLOCK WALLS MUST BE MOUNTED ON A
3/4" PLYWOOD BACKBOARD, WHERE LOCATED INDOORS.

MOTOR STARTERS

1.0 MOTOR STARTERS

1.1 PROVIDE MOTOR STARTERS AND CONTROL EQUIPMENT
WHERE SHOWN. STARTERS SHALL BE PROVIDED WITH
120 VOLT COILS, THREE (3) OVERLOADS, CONTROL
TRANSFORMER WITH FUSED 120 VOLT SECONDARY
CONTROL CIRCUIT, TWO (2) N.O. AND TWO (2) NC
AUXILIARY CONTACTS, HAND OFF AUTO SELECTOR
SWITCH AND RUNNING PILOT LIGHT.

A.  WHEN WRE THROUGH CONTROL DEVICES ARE
FURNISHED BY OTHER TRADES, THE CONTROL
INDICATED ON THE DRAWINGS SHALL BE CONSIDERED
FOR BIDDING PURPOSES ONLY. WIRE TO CONFORM TO
THE ACTUAL EQUIPMENT SUPPLIED AND INSTALLED BY
OTHER TRADES. ALL FUSES SHALL BE DUAL ELEMENT
TYPE. PROVIDE BLOWN FUSE INDICATOR LAMPS IN
COVER.

1.2 STARTERS SHALL BE SQUARE D, SEIMENS OR
CUTLER—HAMMER.

1.3 THE EXACT NUMBER OF NORMALLY OPEN AND
NORMALLY CLOSED AUXILIARY CONTACTS IN EACH
STARTER SHALL BE DETERMINED BY THE TEMPERATURE
CONTROL AND FIRE ALARM CONTRACTORS.

DISTRIBUTION AND PANELBOARDS

1.0 LIGHTING CONTROL SYSTEM

1.1 GENERAL INTRODUCTION: THE WORK COVERED IN THIS
SECTION IS SUBJECT TO ALL THE REQUIREMENTS IN
THE GENERAL CONDITIONS OF THE SPECIFICATIONS.
THE CONTRACTOR SHALL COORDINATE ALL OF THE
WORK IN THIS SECTION WITH ALL TRADES COVERED IN
OTHER SECTIONS OF THE SPECIFICATIONS TO PROVIDE
COMPLETE AND OPERABLE SYSTEMS.

A.  LOBBY AND STUDIO LIGHTING CONTROLS SHALL
CONTAIN DIMMERS.

B. BATHROOM AND LAUNDRY ROOM LIGHTING SHALL BE
CONTROLLED BY A VACANCY SENSOR.

1.11 PULL CONDUCTORS USING RECOGNIZED METHODS AND

EQUIPMENT LEAVING AT LEAST 6” WIRE AT ALL
JUNCTION BOXES FOR CONNECTIONS.

CLEAN OUT EACH CONDUIT SYSTEM BEFORE PULLING
WIRE.

1.12 FORM AND TIE ALL WIRING IN PANEL BOARDS.

1.13 NO WIRE NUT JOINTS OR SPLICES ARE PERMITTED

INSIDE SWITCHBOARDS OR PANEL BOARDS.

1.14 BRANCH CIRCUIT WIRE SIZES AND CONDUITS SHALL BE

INCREASED FROM THOSE INDICATED ON THE PLANS TO
PREVENT EXCESSIVE VOLTAGE DROP. BRANCH CIRCUITS
SHALL BE INSTALLED WITH WIRES OF SUFFICIENT SIZE
SO THAT VOLTAGE DROP BETWEEN THE PANEL AND
THE LOAD DOES NOT EXCEED 3 PERCENT.

1.15 WIRE SIZES SHALL BE BASED ON THE 60C AMPACITIES

FOR WIRE SIZES NUMBER 14—1 AWG AND 75C
AMPACITIES FOR WIRE SIZES # 1/0 AWG AND LARGER.

1.16 CIRCUITS MAY BE MULTIPLEXED IN CONDUIT PROVIDED

WIRE IS PROPERLY DERATED AND CONDUIT SIZED PER
CODE. UNDER NO CIRCUMSTANCES SHALL MORE THAN
NINE (9) CURRENT CARRYING CONDUCTORS BE RUN IN
A SINGLE CONDUIT.

1.17 PROVIDE WIRE AND RACEWAY SYSTEMS AS DESCRIBED

HEREIN AND INDICATED ON DRAWINGS.

RACEWAYS AND BOXES

1.0

1.1

1.2
1.3
1.4

1.5

1.2

1)
2)

3)

4)

1)
2)

3)

1.3

2.0
2.1

2.2
2.3
2.4

2.5

2.6

2.7

RACEWAYS

ALL WIRE SHALL BE RUN IN ACCORDANCE WITH CODE
IN CORROSION RESISTANT, PVC COATED RIGID,
THREADED, METAL CONDUIT. SCHEDULE 80 CONDUIT
SHALL BE USED FOR UNDERGROUND CONDUCTORS.

CONDUIT SIZE SHALL BE 3/4" MINIMUM.
CONDUIT SHALL BE SECURELY FASTENED IN PLACE.

ALL CONDUIT SHALL BE CONCEALED IN WALLS, FLOORS
AND CEILINGS, WHEREVER POSSIBLE. EXPOSED CONDUIT
IN FINISHED AREAS WILL NOT BE PERMITTED. EXPOSED
CONDUIT IN UNFINISHED AREAS PERMITTED WITH THE
APPROVAL OF THE ENGINEER.

USE FLEXIBLE CONDUIT FOR THE CONNECTION TO
RECESSED OR SEMI RECESSED LIGHTING FIXTURES. USE
LIQUID TIGHT METAL CONDUIT FOR ALL CONNECTIONS
TO MOTORS AND OTHER EQUIPMENT SUBJECT TO
VIBRATION AND IN AREAS OF MOISTURE.

DESCRIPTION OF THE WORK:

THE EXTENT OF THE LIGHTING CONTROL SYSTEM WORK
IS INDICATED BY THE DRAWINGS AND BY THE
REQUIREMENTS OF THIS SECTION. IT IS DEFINED TO
INCLUDE:

PANELBOARDS CONTAINING INTEGRAL CONTACTORS.
CONTROL ELECTRONICS FOR CONTACTORS AND TIME
CLOCKS AND MONITORING THE STATUS OF THE
SYSTEM.

ASSOCIATED LOW AND LINE VOLTAGES OVERRIDE
SWITCHES AND LIGHT SENSORS.

TIMECLOCKS, CONTACTORS.

ANY WORKSTATIONS, SOFTWARE AND COMMUNICATIONS
HARDWARE.

SYSTEM INSTALLATION INCLUDES THE FOLLOWING:

WIRING OF BRANCH CIRCUIT CONDUCTORS AND
CONTACTORS.

INSTALLATION OF EXTERNAL CONTROL DEVICES AND
WIRING TO THE CONTROLLER.

INSTALLATION OF COMMUNICATIONS CONDUCTORS AND
ASSOCIATED HARDWARE.

WARRANTY: MANUFACTURER SHALL WARRANT
SPECIFIED EQUIPMENT TO BE FREE FROM DEFECTS IN
MATERIALS AND WORKMANSHIP FOR AT LEAST 18
MONTHS FROM THE DATE OF PURCHASE.

PANELBOARDS

ACCEPTABLE MANUFACTURERS: SQUARE D, CUTLER
HAMMER, SEIMENS & G.E. FOR PRICE AND ORDER
INFORMATION.

PROVIDE EQUIPMENT AS SPECIFIED HEREIN. NO
SUBSTITUTIONS PERMITTED.

CONTRACTOR SHALL CONFIRM NO LATER THAN 5 DAYS
AFTER JOB IS AWARDED TO ENSURE LEAD TIMES DO
NOT ADVERSELY AFFECT PROJECT SCHEDULE.

PANELBOARDS SHALL BE ENCLOSED DEAD FRONT
SAFETY TYPE WITH FEATURES AND RATINGS AS
SCHEDULED IN THE DRAWINGS.

PANELS KNOWN AS LOAD CENTERS ARE
UNACCEPTABLE.

MOLDED CASE CIRCUIT BREAKERS SHALL BE AS
SPECIFIED ON THE DRAWINGS.

ALL BUS BARS SHALL BE RECTANGULAR, SOLID
COPPER.

SPACE, WHERE SHOWN IN PANEL SCHEDULES,
DESIGNATES SPACE FOR FUTURE PROTECTIVE DEVICES
AND SHALL INCLUDE BUS SUPPORT.

INSTALL CABINETS SO THAT CENTER OF THE TOP
BREAKER DOES NOT EXCEED 78" ABOVE THE FINISHED
FLOOR.

ENTRIES ON CIRCUIT DIRECTORY CARDS SHALL BE
TYPED, FULLY COMPLETED AND ACCURATE.

FLECTRICAL NOTES

1. DUAL 208V 200A POWER SERVICE TO RADIO SHELTER.

USE WATERTIGHT JOINTS WITH BURIED AND CONCRETE
ENCASED CONDUIT. ALL BURIED CONDUIT OUTSIDE OF
BUILDINGS SHALL HAVE A MINIMUM OF 24" COVER.

CONDUITS BURIED IN EARTH SHALL BE SCHEDULE 80.

SUPPORT RUNS OF CONDUIT AS DETAILED IN THE
C.E.C. TABLE.

INSTALL EXPOSED RUNS OF CONDUIT AND CONDUIT
ABOVE ABOVE LAY—IN CEILING PARALLEL OR
PERPENDICULAR TO THE WALLS, STRUCTURAL MEMBERS
OF INTERSECTIONS OF VERTICAL PANES AND CEILINGS.
PROVIDE RIGHT ANGLE TURNS USING FITTINGS OR
SYMMETRICAL BENDS. SUPPORT CONDUITS WITHIN 1" OF
ALL CHANGES IN DIRECTION.

IF A CONDUIT IS SUSPENDED, IT SHALL BE SUPPORTED
ON TRAPEZE HANGERS WHICH USE THREADED ROD
FROM THE STRUCTURAL STEEL. THE USE OF CEILING
SUPPORT WIRE OR SIMILAR MATERIAL IS NOT
ACCEPTED.

1.10 INSTALL EMPTY CONDUIT FOR FUTURE USE AS

INDICATED ON THE DRAWINGS. CONDUIT SHALL BE
COMPLETE WITH JETLINE OR PULL ROPE, JUNCTION
BOXES, TILE RINGS AND COVER PLATES.

1.11 PROVIDE PITCH POCKETS WHERE CONDUITS PENETRATE

THE ROOF.

1.12 THREAD LUBRICATION AND SEALANT ARE REQUIRED ON

OUTDOOR AND UNDERGROUND THREADED METAL
JOINTS.

1.13 INSTALL FIRE SEAL FITTINGS WHERE CONDUITS

PENETRATE CONCRETE FLOOR SLABS OR MASONRY
WALLS ARE FIRE RATED.

1.14 HORIZONTAL PORTION OF CONDUIT EXPOSED ON THE

2.0
2.1

2.2

2.3

2.8

2.9

210

2.1

3.0
3.1

3.2

3.3

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

ROOF SHALL NOT BE LESS THAN 4” FROM THE ROOF
SURFACE. USE RECTANGULAR PLASTIC SLEEPERS.

PULL AND JUNCTION BOXES

INSTALL PULL AND JUNCTION BOXES WHERE SHOWN ON
THE DRAWINGS AND WHERE REQUIRED FOR CHANGES IN
DIRECTION AT JUNCTION POINTS AND TO FACILITATE
WIRE PULLING. FURNISH BOX SIZES IN ACCORDANCE
WITH C.E.C.

PROVIDE STEEL BOXES AND REMOTE COVERS OF CODE
GAGE, HOT ROLLED SHEET STEEL, HOT DIPPED
GALVANIZED INSIDE AND OUTSIDE, FOR ABOVE—-GROUND
WORK. FURNISH WEATHERPROOF BOXES WHEN
INSTALLED ABOVE GROUND OUTSIDE.

PROVIDE CAST IRON BOXES, HOT DIPPED GALVANIZED
INSIDE AND OUTSIDE WHERE SHOWN ON THE
DRAWINGS. FURNISH REMOVABLE COVERS WITH
GASKETS AND STAINLESS STEEL, BRASS OR BRONZE
SCREWS.

(INFLECTRICAL SPECIFICATION

SCALE: NTS

ALL BOLTED CONNECTIONS SHALL BE TORQUED IN
ACCORDANCE WITH MANUFACTURER'S STANDARDS.

ELECTRICAL CONTRACTOR SHALL ARRANGE CIRCUITS
AS NEAR AS POSSIBLE TO CIRCUIT NUMBERS ON THE
DRAWINGS. AT COMPLETION OF JOB, ELECTRICAL
CONTRACTOR SHALL TAKE CURRENT READING CHECKS
OF RESPECTIVE PHASES. A MINIMUM OF
CIRCUIT-PHASE CONNECTIONS SHALL BE REARRANGED
TO BALANCE CLOSELY AS POSSIBLE, THE BALANCE
LOAD IN THE PANEL.

ALL BREAKERS SHALL BE BOLT ON TYPE.

PROVIDE (3) SPARE 1" CONDUITS INTO ACCESSIBLE
CEILING SPACE WHERE PANELS ARE FLUSH MOUNTED.

DISTRIBUTION PANELS

ACCEPTABLE MANUFACTURERS: SQUARE D, CUTLER
HAMMER, SEIMENS, G.E. FOR PRICING AND ORDERING
INFORMATION.

PROVIDE EQUIPMENT AS SPECIFIED HEREIN. NO
SUBSTITUTIONS PERMITTED.

CONTRACTOR SHALL CONFIRM NO LATER THAN 5 DAYS
AFTER JOB IS AWARDED TO ENSURE LEAD TIMES DO
NOT ADVERSELY AFFECT PROJECT SCHEDULE.

DISTRIBUTION PANELS SHALL BE DEAD FRONT TYPE
WITH FEATURES AND RATING AS SCHEDULED ON THE
DRAWINGS.

MOLDED CASE CIRCUIT BREAKERS SHALL BE AS
SPECIFIED, OF SIZE AND NUMBER INDICATED ON THE
DRAWINGS. ALL BREAKERS SHALL BE BOLT ON TYPE.

ALL LUGS SHALL BE UL APPROVED AND MARKED:

CO/ALR FOR 15 AND 20 AMP DEVICES
AL/CU FOR 30 AMP AND ABOVE DEVICES

PANELS SHALL BE MANUFACTURED AS A COMPLETE
UNIT AND NOT AN ASSEMBLY OF PARTS SECURED AT
A SUPPLY HOUSE.

ALL PANELS SHALL BE CAPABLE OF ACCEPTING
CIRCUIT BREAKERS SIZED UP TO AND INCLUDING 400
AMPS.

VERTICAL BUSSING SHALL BE EXTENDED THE FULL
LENGTH OF THE PANEL.

ALL BUS BARS SHALL BE RECTANGULAR SOLID
COPPER.

DISTRIBUTION PANELS SHALL BE SQUARE D.
INSTALL PANELS SUCH THAT HANDLE FOR THE TOP
BREAKER DOES NOT EXCEED 78" ABOVE FINISHED
FLOOR.

PROVIDE PHENOLIC LABELS FOR EACH PANEL.

ALL BOLTED CONNECTIONS SHALL BE TORQUED IN
ACCORDANCE WITH MANUFACTURER'S STANDARDS.

SURFACE MOUNTED PANELS SHALL BE MOUNTED ON A
3/4" PLYWOOD BACKBOARD. FLOOR MOUNTED PANELS
SHALL BE MOUNTED ON A 4” HIGH CONCRETE PAD.
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(E) ELECTRICAL POWER CENTER 4

(E) REMOVABLE FLOOR PANELS

(E) POWER DUCT 52

USE (E) (2) SPARE 27 CONDUITS,
PROVIDE NEW IN EACH ((3) # 1 AWG
THHN CU, # 4 AWG COPPER GND)
FOR 537'—6” FROM (E) MCC—41 &

FLECTRICAL NOTES

1. DUAL 208V 200A POWER SERVICE TO RADIO SHELTER.

2. IF THERE EXISTS UN—ENERGIZED BREAKER, CONDUIT AND
CABLES INTENDED FOR THIS CIRCUIT, CONTRACTOR SHALL

IDENTIFY THE RATING, SIZE AND LENGTH OF THE CIRCUIT

BREAKER, CONDUIT AND CONDUCTORS TO THE ELECTRICAL
ENGINEER.
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TINCH = 16" FT
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IF THERE EXISTS "GRAY” UN—ENERGIZED
BREAKER INTENDED FOR THIS CIRCUIT,
CONTRACTOR SHALL IDENTIFY THE RATING,
SIZE AND CATALOG NUMBER OF THE CIRCUIT
BREAKER TO THE ELECTRICAL ENGINEER.

125A
o/ 3P

FOR A DISTANCE OF 537'— 6".

125 AMP 480 VOLT CONDUCTORS

REQUIRED ARE AS FOLLOWS:

(1) 2" SCHEDULE 80 CONDUIT,

(3) 1 AWG THHN COPPER,

(1) 4 AWG COPPER GROUND.

( IF THERE EXISTS "GRAY” UN—ENERGIZED
BREAKER, CONDUIT AND CABLES INTENDED FOR

THIS CIRCUIT, CONTRACTOR SHALL IDENTIFY

THE RATING, SIZE AND LENGTH OF THE

CIRCUIT BREAKER, CONDUIT AND CONDUCTORS

TO THE ELECTRICAL ENGINEER.
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3¢ T—SWi
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CYTY Y
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NEW 75KVA, EE/5TH, 546 LBS
[] 480—-120/208, 3¢ TRP—41

TRANSFORMER NEXT TO SHELTER.
225 AMP 208 VOLT CONDUCTORS
REQUIRED ARE AS FOLLOWS:

(1) 2—1/2” CONDUIT,
(4) # 4/0 AWG THHN COPPER,
(1) # 4 AWG COPPER GROUND.
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IF THERE EXISTS "GRAY” UN—ENERGIZED
BREAKER INTENDED FOR THIS CIRCUIT,
CONTRACTOR SHALL IDENTIFY THE RATING,

SIZE AND CATALOG NUMBER OF THE CIRCUIT

BREAKER TO THE ELECTRICAL ENGINEER.

FOR A DISTANCE OF 537'— 6.

125 AMP 480 VOLT CONDUCTORS
REQUIRED ARE AS FOLLOWS:

(1) 27 SCHEDULE 80 CONDUIT,

(3) 1 AWG THHN COPPER,

(1) 4 AWG COPPER GROUND.

IF THERE EXISTS "GRAY” UN—ENERGIZED
BREAKER, CONDUIT AND CABLES INTENDED
FOR THIS CIRCUIT, CONTRACTOR SHALL
IDENTIFY THE RATING, SIZE AND LENGTH
OF THE CIRCUIT BREAKER, CONDUIT AND
CONDUCTORS TO THE ELECTRICAL
ENGINEER.

TRANSFORMER NEXT TO SHELTER.
225 AMP 208 VOLT CONDUCTORS
REQUIRED ARE AS FOLLOWS:

(1) 2—1/2” CONDUIT,
(4) # 4/0 AWG THHN COPPER,
(1) # 4 AWG COPPER GROUND.
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SECTION A10 CONTROLLED DENSITY FILL
GENERAL

THE CONTRACTOR SHALL FURNISH UTILITY CONDUIT RED COLORED CONTROLLED DENSITY FILL TO BE
USED AS BACKFILL MATERIAL FOR ALL LOCATIONS SHOWN ON THE PLANS, SPECIFIED HEREIN OR
ORDERED BY THE ENGINEER. THE CONTRACTOR SHALL NOT ENCAPSULATE GAS PIPES, INCLUDING
GAS SERVICES, WITH CONTROLLED DENSITY FILL.

MATERIALS

UTILITY CONDUIT RED COLORED CONTROLLED DENSITY FILL (CDF) SHALL BE EXCAVATABLE AFTER
SETTING AND BE DESIGNATED AS EITHER CDF—VFE (VERY FLOWABLE, EXCAVATABLE) OR CDF—FE
(FLOWABLE, EXCAVATABLE).

CDF—FE AND CDF—VFE ARE BACKFILL MATERIALS, WHICH ARE DELIVERED BY READY MIXED
CONCRETE MIXERS (R/M). CDF—FE AND CDF—VFE ARE A FLOWABLE, EXCAVATABLE,
SELF—COMPACTING AND SELF—LEVELING MATERIAL, WHICH AFTER SOLIDIFYING WILL HAVE THE
STRUCTURAL CHARACTERISTICS OF A WELL—COMPACTED LOAD BEARING SOIL. CDF—-FE IS USED
PRIMARILY FOR BACKFILLING TRENCHES, FOUNDATIONS, UTILITIES, ETC. IN AN EFFICIENT AND
COMPLETE MANNER WITH THE MINIMUM USE OF LABOR AND EQUIPMENT. CDF—VFE'S ARE USED FOR
THOSE PURPOSES PLUS THE AREAS WHERE LONG FLOWABLE HORIZONTAL MOVEMENTS ARE
REQUIRED SUCH AS FILLING PIPES, ANNULAR RINGS IN JACKED PIPES, HARD TO ACCESS AREAS
REQUIRING LONG LATERAL MOVEMENTS.

THE MIXES FOR CDF—VFE AND CDF—-FE WILL HAVE THE FOLLOWING INGREDIENTS AND APPROPRIATE
QUANTITIES:

1. PORTLAND CEMENT— ASTM C150— THE RANGE OF CEMENT CONTENT WILL BE BETWEEN 40
LBS. TO 100 LBS. PER CUBIC YARD. TRIAL BATCHES BY THE R/M OPERATOR SHOULD BE DONE AS
SOON AS POSSIBLE, IF THE R/M INTENDS TO BE A BONA FIDE SUPPLIER OF CDF—FE OR CDF—VFE.

2. FLYASH — TYPE F — FLY ASH SHALL BE USED IN CDF—VFE MIXES. THE FLYASH CONTENT
MAY VARY, SUBJECT TO A MINIMUM CONTENT OF 250 LBS. PER CUBIC YARD, WHICH CAN BE
INCREASED FOR MORE FLOWABILITY AND/OR PUMPABILITY. TYPE C FLYASH OR HIGH LIME FLYASH
IS NOT TO BE USED, SINCE IT TENDS TO INCREASE THE LONG TERM STRENGTH AND MAY RENDER
THE MIX UNEXCAVATABLE IN THE FUTURE.

3. WATER — SHALL BE POTABLE AND SHALL BE USED AS NEEDED TO ACHIEVE THE PROPER

FLOWABILITY (SLUMP).
4. AIR—ENTRAINING ADMIXTURE — THE AIR CONTENT SHALL BE IN THE 12-18% RANGE.

5. NO ADMIXTURES THAT TEND TO INCREASE STRENGTH WITH TIME MAY BE USED WITHOUT THE
WRITTEN CONSENT OF THE ENGINEER AND AN APPROPRIATE CHANGE OF THE MIX WHERE REQUIRED.

6. AGGREGATE—ASTM 33 FOR THE EXCAVATABLE MIXES — WELL— GRADED CONCRETE SAND
SHALL MAKE UP THE REMAINING VOLUME OF THE MIX TO ACHIEVE THE FULL ONE CUBIC YARD.

7. UTILITY RED (CEMENT & MORTAR COLOR)— ALSO CALLED CONDUIT RED, THIS COLOR IS
DESIGNED FOR COLORING CONCRETE USED IN UTILITY WORK FOR PROPER IDENTIFICATION WHEN
DIGGING. IT IS REQUIRED BY LAW TO HAVE UNDERGROUND UTILITIES SUCH AS ELECTRIC POWER
LINES, CABLES, AND CONDUIT MARKED PROPERLY WITH A RED CONCRETE COLOR. ADD 4-LBS OF
COLOR PER EVERY 94—-LBS OF PORTLAND CEMENT, OR 4-LBS OF COLOR PER EVERY 80-LBS OF
MASONRY CEMENT.

ACCEPTANCE OF MIX AND SUPPLIER

THE ACCEPTANCE OF THE MIX AND THE SUPPLIER WILL BE BASED ON THE RANGE AND LENGTH OF
EXPERIENCE OF THE SUPPLIER AND THE MIX BACKUP DATA. THE PRIMARY PROPERTIES ARE THE
MAXIMUM AND MINIMUM STRENGTHS, AIR CONTENT, SETTING TIMES, FLOWABILITY AND YIELD. THE
SUPPLIER SHALL SUBMIT TO THE CONTRACTOR AND THEN TO THE ENGINEER, DOCUMENTATION OF
HIS EXPERIENCE WITH HIS MIXES AND HIS PERSONNEL'S ABILITY TO DELIVER THEM. IF THESE ARE
SUFFICIENT TO START THE PLACEMENT, THE ENGINEER CAN WAIVE PRE—JOB TESTING AND THE
TESTING CAN BE DONE ON THE INITIAL PLACEMENTS.

THE ENGINEER REQUIRES A TESTING PROGRAM THAT SHOULD BEGIN AS SOON AS POSSIBLE AFTER
THE CONTRACT AWARD. THE CONTRACTOR SHALL SUBMIT THE MATERIALS TO BE USED TO THE
DESIGNATED APPROVED LABORATORY ALONG WITH THE SUPPLIERS PROPOSED MIX. THE LAB WILL
PERFORM ALL THE TESTS REQUIRED BY THE SPECIFICATION AT THE SUPPLIERS COST, TO INCLUDE
SETTING TIMES, 3,7,28 AND 90—-DAY STRENGTH TESTS, AIR CONTENTS, AND THE ASTM TESTS ON
THE CEMENT AND AGGREGATE. IN LIEU OF TRIAL MIXES, THE MATERIALS ENGINEER MAY ALLOW
THE USE OF THE FOLLOWING MIX UNTIL THERE IS SUFFICIENT TEST FEEDBACK. NOTE: THE MIX IS A
GUIDELINE ONLY AND SHOULD BE ADJUSTED FOR PROPER YIELD, SP.GR AND OTHER PROPERTIES
SPECIFIED.

TYPE CDF-FE CDF-VFE
PROD WGT SP GR VOL WGT SP GR VOL
CEMENT 60 3.156 0.29 60 0.29
FLY ASH 2.3 0.00 250 1.74
SAND 2800 2.62 17.00 2650 16.21
AIR 12.00% 3.24 12.00% 3.24
WATER 406 1 6.52 347 1 5.57
27.05 27.05

LAB MIX TARGETS

SLUMP11”

AR 14%

STRENGTH 25 PSI @ 7 DAYS MIN
80 PSI @ 28 DAYS MAX

100 PSI @ 90 DAYS MAX

NOTE: THE USE OF SLUMP, ON THE JOB, LOWER THAN THE DESIGN SLUMP CAN PUSH THE STRENGTH
BEYOND ITS EXCAVATABLE PROPERTY. IT SHOULD NOT BE ALLOWED. IF A LOWER SLUMP IS DESIRED, THE
MIX SHOULD BE DESIGNED FOR THAT LOWER SLUMP. TEST CYLINDERS SHOULD NOT BE RODDED BUT
SIMPLY OVERFILLED AND STRUCK OFF. USE WAXED CARDBOARD CYLINDERS THAT CAN BE TORN APART
WITH LITTLE DAMAGE TO THE CYLINDER TO BE TESTED. LOW EARLY STRENGTHS (3 DAY) MAY REQUIRE A
SOIL BEARING PLATE TEST IN LIEU OF CYLINDERS.

SPECIFICATIONS: THE FOLLOWING IS THE SPECIFICATION FORMAT: CEMENT— RANGE OF CEMENT
CONTENT 40-100 LBS/C.Y.

FLYASH — 250 LBS. MIN WHEN USED

SLUMP — 8"—11" OR, AN ALTERNATIVE METHOD IS TO ACHIEVE AN

8”"—15" DIAMETER SPREAD FROM A 6” LONG 3” DIAMETER TUBE FILLED VERTICALLY AND LIFTED OFF
VERTICALLY

UNCONFINED COMPRESSIVE STRENGTH TARGETS:

@ 3 DAYS @ 7 DAYS @ 28 DAYS @ 90 DAYS

MINIMUM 10 PSI 25 PSI 30 PSI

MAXIMUM 80 PSI 100 PSI

NOTE: IF STRENGTH TARGETS ARE NOT REACHED, THE ENGINEER MAY DIRECT THE CONTRACTOR TO
INCREASE THE TESTING PACE UNTIL HE IS SATISFIED WITH THE RESULTS.

CONSTRUCTION METHODS

IN GENERAL, CONTROL DENSITY FILL SHALL BE PLACED IN TWO LAYERS. THE FIRST LAYER SHALL BE
PLACED FROM THE BOTTOM OF THE TRENCH TO A POINT 6 INCHES ABOVE THE CROWN OF THE PIPE. THE
CDF MATERIAL SHALL BE POURED FROM ONE SIDE OF THE PIPE AT THE LOWEST SLUMP (APPROXIMATELY
4") NECESSARY TO ALLOW THE CDF TO FLOW UNDER THE PIPE. THE CONTRACTOR SHALL ALLOW
SUFFICIENT SETTING TIME FOR THE EMBEDMENT LAYER PRIOR TO POURING THE FULL HEIGHT CDF BACKFILL
IN ORDER TO PREVENT UPLIFT OF THE PIPE. THE SETTING TIME WILL VARY, BUT TYPICALLY SHALL BE
UNDER ONE HOUR.

BEDDING FOR SANITARY OR DRAIN PIPES SHALL CONSIST OF SETTING THE PIPE TO THE GRADE AS SHOWN
ON THE PLANS AND BEDDING THE PIPE IN NEW BANK RUN GRAVEL AT ALL BELLS, WYES OR AS ORDERED
BY THE ENGINEER. THE CONTRACTOR SHALL THEN FOLLOW THE ABOVE PROCEDURES FOR BACKFILLING
WITH CDF MATERIALS.

BEDDING FOR WATER PIPES SHALL CONSIST OF SUPPORTING THE WATER PIPE AT ALL BELL CONNECTIONS,
TEES, GATES OR AS ORDERED BY THE ENGINEER WITH NEW BANK RUN GRAVEL. THE BANK RUN GRAVEL
ACTS AS A SUPPORT FOR THE PIPE AND IS NOT TO BE USED TO BACKFILL THE ENTIRE TRENCH WIDTH.
THE CONTRACTOR SHALL USE EXTREME CARE WHEN BACKFILLING WITH CDF AROUND GATE VALVES, AIR
VALVES OR ANY OTHER DEVICE NEEDING DIRECT ACCESS.

THE CONTRACTOR SHALL CAREFULLY SEAL THE RISER PIPES AROUND GATE VALVES TO ENSURE THAT NO
CDF MATERIAL INTERFERES WITH THE OPERATION OF THE GATE VALVES. IF REQUIRED, THE CONTRACTOR
WILL BE REQUIRED TO RE—EXCAVATE AROUND THE GATE VALVE, VERIFY THE OPERATION OF THE GATE
VALVE AND BACKFILL AGAIN AT NO COST TO THE COMMISSION. THE CONTRACTOR WILL NOT USE CDF
MATERIAL FOR HIS BACKFILL OPERATIONS AROUND FIRE HYDRANTS, WHICH WILL BE BACKFILLED WITH BANK
RUN GRAVEL.

MEASUREMENT AND PAYMENT

ITEM A10-1

CONTROLLED DENSITY FILL—FLOWABLE & EXCAVATABLE

CYy

ITEM A10-2

CONTROLLED DENSITY FILL—VERY FLOWABLE & EXCAVATABLE
CY

THE QUANTITY OF CONTROL DENSITY FILL TO BE PAID FOR SHALL BE THAT QUANTITY DELIVERED TO THE
SITE AND USED FOR BACKFILL OF EXCAVATION. SUCH QUANTITY SHALL BE MEASURED IN PLACE BY THE
CUBIC YARD. SUCH MEASUREMENTS SHALL BE MADE BY THE COMMISSION’S INSPECTOR.

SUCH MEASUREMENTS WILL BE BASED UPON THE DEPTH OF NORMAL TRENCH EXCAVATION (OR ORDERED
BELOW GRADE EXCAVATION); THE LENGTH OF THE TRENCH AND THE WIDTH OF THE TRENCH MINUS THE
AREA OF THE PIPE MEASURED USING THE OUTSIDE DIAMETER. SUCH TRENCH WIDTH SHALL NOT EXCEED
THE LIMITS SET FORTH IN SECTION A1.

NO PAYMENT SHALL BE MADE FOR FURNISHING OF CONTROLLED DENSITY FILL TO BACKFILL ANY
EXCAVATION PERFORMED FOR THE CONTRACTOR’S CONVENIENCE OR EXCAVATION BEYOND THE LIMITS SET
FORTH IN SECTION A1, EXCAVATION AND BACKFILL.

NO PAYMENT SHALL BE MADE FOR RE—EXCAVATING AROUND A GATE VALVE, SERVICE SHUT OFF, OR ANY
OTHER DEVICE FOR WHICH THE COMMISSION NEEDS DIRECT ACCESS THAT HAS BEEN INTERFERED WITH BY
CDF MATERIAL ENTERING THE ACCESS TUBE. THE CONTRACTOR WILL BE REQUIRED TO EXCAVATE, REMOVE
AND CLEAN OUT THE ACCESS TUBE, CLEAN AROUND THE OPERATING NUT AND BACKFILL AT NO
ADDITIONAL COST TO THE COMMISSION.

THIS UNIT PRICE SHALL ALSO INCLUDE ALL LABORATORY AND TEST COSTS AS SPECIFIED HEREIN AND AS
ORDERED BY THE ENGINEER.
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