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SITE WORK GENERAL NOTES:

1. THE SUBCONTRACTOR SHALL CONTACT UTILITY LOCATING SERVICES PRIOR TO THE START OF
CONSTRUCTION.

2. ALL EXISTING ACTIVE SEWER, WATER, GAS, ELECTRIC AND OTHER UTILITIES WHERE
ENCOUNTERED IN THE WORK, SHALL BE PROTECTED AT ALL TIMES AND WHERE REQUIRED
FOR THE PROPER EXECUTION OF THE WORK, SHALL BE RELOCATED AS DIRECTED BY
CONTRACTOR. EXTREME CAUTION SHOULD BE USED BY THE SUBCONTRACTOR WHEN
EXCAVATING OR DRILLING PIERS AROUND OR NEAR UTILITIES, SUBCONTRACTOR SHALL
PROVIDE SAFETY TRAINING FOR THE WORKING CREW. THIS WILL INCLUDE BUT NOT BE
LIMITED TO A) FALL PROTECTION B) CONFINED SPACE C) ELECTRICAL SAFETY D) TRENCHING
AND EXCAVATION.

3. ALL SITE WORK TO COMPLY WITH QAS—STD—10068 "INSTALLATION STANDARDS FOR
CONSTRUCTION ACTIVITIES ON CROWN CASTLE TOWER SITE” AND LATEST VERSION OF TIA
1019 "STANDARD FOR INSTALLATION, ALTERATION, AND MAINTENANCE OF ANTENNA
SUPPORTING STRUCTURES AND ANTENNAS.”

4. ALL SITE WORK SHALL BE AS INDICATED ON THE STAMPED CONSTRUCTION DRAWINGS AND
PROJECT SPECIFICATIONS.

5. IF NECESSARY, RUBBISH, STUMPS, DEBRIS, STICKS, STONES AND OTHER REFUSE SHALL BE
REMOVED FROM THE SITE AND DISPOSED OF LEGALLY.

6. ALL EXISTING INACTIVE SEWER, WATER, GAS, ELECTRIC AND OTHER UTILITIES, WHICH
INTERFERE WITH THE EXECUTION OF THE WORK, SHALL BE REMOVED AND/OR CAPPED,
PLUGGED OR OTHERWISE DISCONTINUED AT POINTS WHICH WILL NOT INTERFERE WITH THE

EXECUTION OF THE WORK, SUBJECT TO THE APPROVAL OF CONTRACTOR, OWNER AND/OR
LOCAL UTILITIES.

7. THE SUBCONTRACTOR SHALL PROVIDE SITE SIGNAGE IN ACCORDANCE WITH THE TECHNICAL
SPECIFICATION FOR SITE SIGNAGE.

8. THE SITE SHALL BE GRADED TO CAUSE SURFACE WATER TO FLOW AWAY FROM THE BTS
EQUIPMENT AND TOWER AREAS.

9. NO FILL OR EMBANKMENT MATERIAL SHALL BE PLACED ON FROZEN GROUND. FROZEN
MATERIALS, SNOW OR ICE SHALL NOT BE PLACED IN ANY FILL OR EMBANKMENT.

10. THE SUB GRADE SHALL BE COMPACTED AND BROUGHT TO A SMOOTH UNIFORM GRADE
PRIOR TO FINISHED SURFACE APPLICATION.

11. THE AREAS OF THE OWNERS PROPERTY DISTURBED BY THE WORK AND NOT COVERED BY
THE TOWER, EQUIPMENT OR DRIVEWAY, SHALL BE GRADED TO A UNIFORM SLOPE, AND
STABILIZED TO PREVENT EROSION AS SPECIFIED ON THE PROJECT SPECIFICATIONS.

12. SUBCONTRACTOR SHALL MINIMIZE DISTURBANCE TO EXISTING SITE DURING CONSTRUCTION.
EROSION CONTROL MEASURES, IF REQUIRED DURING CONSTRUCTION, SHALL BE IN
CONFORMANCE WITH THE LOCAL GUIDELINES FOR EROSION AND SEDIMENT CONTROL.

13. NOTICE TO PROCEED— NO WORK TO COMMENCE PRIOR TO COMPANY’S WRITTEN NOTICE TO
PROCEED AND THE ISSUANCE OF A PURCHASE ORDER.

14. ALL CONSTRUCTION MEANS AND METHODS; INCLUDING BUT NOT LIMITED TO, ERECTION
PLANS, RIGGING PLANS, CLIMBING PLANS, AND RESCUE PLANS SHALL BE THE
RESPONSIBILITY OF THE GENERAL CONTRACTOR RESPONSIBLE FOR THE EXECUTION OF THE

WORK CONTAINED HEREIN AND SHALL MEET ANSI/TIA 1019 (LATEST EDITION), OSHA, AND
GENERAL INDUSTRY STANDARDS. ALL RIGGING PLANS SHALL ADHERE TO ANSI/TIA—1019

(LATEST EDITION) INCLUDING THE REQUIRED INVOLVEMENT OF A QUALIFIED ENGINEER FOR
CLASS IV CONSTRUCTION.

STRUCTURAL STEEL NOTES:

1. ALL STEEL WORK SHALL BE PAINTED IN ACCORDANCE WITH THE PROJECT
SPECIFICATIONS AND IN ACCORDANCE WITH ASTM A36 UNLESS OTHERWISE NOTED.

2. BOLTED CONNECTIONS SHALL BE ASTM A325 BEARING TYPE (3/4"¢) CONNECTIONS AND
SHALL HAVE MINIMUM OF TWO BOLTS UNLESS NOTED OTHERWISE.

3. NON—STRUCTURAL CONNECTIONS FOR STEEL GRATING MAY USE 5/8"@ ASTM A307
BOLTS UNLESS NOTED OTHERWISE.

4. INSTALLATION OF CONCRETE EXPANSION/WEDGE ANCHOR, SHALL BE PER
MANUFACTURER'S RECOMMENDED PROCEDURE. THE ANCHOR BOLT, DOWEL OR ROD
SHALL CONFORM TO MANUFACTURER'S RECOMMENDATION FOR EMBEDMENT DEPTH OR AS
SHOWN ON THE DRAWINGS. NO REBAR SHALL BE CUT WITHOUT PRIOR CONTRACTOR
APPROVAL WHEN DRILLING HOLES IN CONCRETE. SPECIAL INSPECTIONS, REQUIRED BY
GOVERNING CODES, SHALL BE PERFORMED IN ORDER TO MAINTAIN MANUFACTURER’S
MAXIMUM ALLOWABLE LOADS.

CONCRETE AND REINFORCING STEEL NOTES:

1. ALL CONCRETE WORK SHALL BE IN ACCORDANCE WITH THE ACI 301, ACI 318, ACI
336, ASTM A184, ASTM A185 AND THE DESIGN AND CONSTRUCTION SPECIFICATION
FOR CAST—IN—PLACE CONCRETE.

2. ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3000 PSI AT
28 DAYS, UNLESS NOTED OTHERWISE. SLAB FOUNDATION DESIGN ASSUMING
ALLOWABLE SOIL BEARING PRESSURE OF 2000 PSF.

5. REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 60, DEFORMED
UNLESS NOTED OTHERWISE. WELDED WIRE FABRIC SHALL CONFORM TO ASTM A185
WELDED STEEL WIRE FABRIC UNLESS NOTED OTHERWISE. SPLICES SHALL BE CLASS

"B” AND ALL HOOKS SHALL BE STANDARD, UNO.

4. THE FOLLOWING MINIMUM CONCRETE COVER SHALL BE PROVIDED FOR REINFORCING
STEEL UNLESS SHOWN OTHERWISE ON DRAWINGS:

CONCRETE CAST AGAINST EARTH............cooo. S IN.
CONCRETE EXPOSED TO EARTH OR WEATHER:
#6 AND LARGER.....ccvviiiieiiiiiiiiiiieee, 2 IN.
#5 AND SMALLER & WWF.......oooooeee 1 1/2 IN.
CONCRETE NOT EXPOSED TO EARTH OR WEATHER OR NOT CAST AGAINST THE
GROUND:
SLAB AND WALLS..........n 3/4 IN.
BEAMS AND COLUMNS..............ocooeinen. 1 1/2 IN.

5. A CHAMFER 3/4” SHALL BE PROVIDED AT ALL EXPOSED EDGES OF CONCRETE,
UNLESS NOTED OTHERWISE. IN ACCORDANCE WITH ACI 301 SECTION 4.2.4.

MA

SONRY NOTES:

HOLLOW CONCRETE MASONRY UNITS SHALL MEET A.S.T.M. SPECIFICATION CSO, GRADE
N. TYPE 1. THE SPECIFIED DESIGN COMPRESSIVE STRENGTH OF CONCRETE MASONRY

(F'm) SHALL BE 1500 PSI.

2. MORTAR SHALL MEET THE PROPERTY SPECIFICATION OF A.S.T.M. C270 TYP. "S”
MORTAR AND SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2000 PSI.

3. GROUT SHALL MEET A.S.T.M. SPECIFICATION C475 AND HAVE A MINIMUM 28 DAY
COMPRESSIVE STRENGTH OF 2000 PSI.

4. CONCRETE MASONRY SHALL BE LAID IN RUNNING (COMMON) BOND.

5. WALL SHALL RECEIVE TEMPORARY BRACING. TEMPORARY BRACING SHALL NOT BE
REMOVED UNTIL GROUT IS FULLY CURED.

GENERAL NOTES:

1. FOR THE PURPOSE OF CONSTRUCTION DRAWING, THE FOLLOWING DEFINITIONS SHALL APPLY:

CONTRACTOR—

SUBCONTRACTOR— GENERAL CONTRACTOR (CONSTRUCTION)
CARRIER— INGENU

TOWER OWNER—  CROWN CASTLE

OEM— ORIGINAL EQUIPMENT MANUFACTURER

2. PRIOR TO THE SUBMISSION OF BIDS, THE BIDDING SUBCONTRACTOR SHALL VISIT THE CELL
SITE TO FAMILIARIZE WITH THE EXISTING CONDITIONS AND TO CONFIRM THAT THE WORK CAN
BE ACCOMPLISHED AS SHOWN ON THE CONSTRUCTION DRAWINGS. ANY DISCREPANCY FOUND
SHALL BE BROUGHT TO THE ATTENTION OF CONTRACTOR AND CROWN CASTLE.

3. ALL MATERIALS FURNISHED AND INSTALLED SHALL BE IN STRICT ACCORDANCE WITH ALL
APPLICABLE CODES, REGULATIONS AND ORDINANCES. SUBCONTRACTOR SHALL ISSUE ALL
APPROPRIATE NOTICES AND COMPLY WITH ALL LAWS, ORDINANCES, RULES, REGULATIONS
AND LAWFUL ORDERS OF ANY PUBLIC AUTHORITY REGARDING THE PERFORMANCE OF THE
WORK. ALL WORK CARRIED OUT SHALL COMPLY WITH ALL APPLICABLE MUNICIPAL AND
UTILITY COMPANY SPECIFICATIONS AND LOCAL JURISDICTIONAL CODES, ORDINANCES AND
APPLICABLE REGULATIONS.

4. DRAWINGS PROVIDED HERE ARE NOT TO SCALE AND ARE INTENDED TO SHOW OUTLINE
ONLY.

5. UNLESS NOTED OTHERWISE, THE WORK SHALL INCLUDE FURNISHING MATERIALS, EQUIPMENT,
APPURTENANCES AND LABOR NECESSARY TO COMPLETE ALL INSTALLATIONS AS INDICATED
ON THE DRAWINGS.

6. "KITTING LIST” SUPPLIED WITH THE BID PACKAGE IDENTIFIES ITEMS THAT WILL BE SUPPLIED
BY CONTRACTOR. ITEMS NOT INCLUDED IN THE BILL OF MATERIALS AND KITTING LIST SHALL
BE SUPPLIED BY THE SUBCONTRACTOR.

7. THE SUBCONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS UNLESS SPECIFICALLY STATED OTHERWISE.

8. IF THE SPECIFIED EQUIPMENT CAN NOT BE INSTALLED AS SHOWN ON THESE DRAWINGS,
THE SUBCONTRACTOR SHALL PROPOSE AN ALTERNATIVE INSTALLATION FOR APPROVAL BY
THE CONTRACTOR AND CROWN CASTLE PRIOR TO PROCEEDING WITH ANY SUCH CHANGE OF
INSTALLATION.

9. SUBCONTRACTOR SHALL DETERMINE ACTUAL ROUTING OF CONDUIT, POWER AND T1 CABLES,
GROUNDING CABLES AS SHOWN ON THE POWER, GROUNDING AND TELCO PLAN DRAWINGS.

10. THE SUBCONTRACTOR SHALL PROTECT EXISTING IMPROVEMENTS, PAVEMENTS, CURBS,
LANDSCAPING AND STRUCTURES. ANY DAMAGED PART SHALL BE REPAIRED AT
SUBCONTRACTOR’S EXPENSE TO THE SATISFACTION OF OWNER.

11. SUBCONTRACTOR SHALL LEGALLY AND PROPERLY DISPOSE OF ALL SCRAP MATERIALS SUCH
AS COAXIAL CABLES AND OTHER ITEMS REMOVED FROM THE EXISTING FACILITY. ANTENNAS
REMOVED SHALL BE RETURNED TO THE OWNER'S DESIGNATED LOCATION.

12. SUBCONTRACTOR SHALL LEAVE PREMISES IN CLEAN CONDITION. TRASH AND DEBRIS SHOULD
BE REMOVED FROM SITE ON A DAILY BASIS.

ABBREVIATIONS AND SYMBOLS:

ABBREVIATIONS: SYMBOLS:

AGL ABOVE GRADE LEVEL -S/Cd-  SOLID GROUND BUS BAR

BTS BASE TRANSCEIVER STATION

(E) EXISTING oS/Nd-  SOLID NEUTRAL BUS BAR

MIN. MINIMUM

REF REFERENCE —» o SUPPLEMENTAL GROUND CONDUCTOR

RF RADIO FREQUENCY

I.B.D.  TO BE DETERMINED “1°  2-POLE THERMAL—MAGNETIC CIRCUIT

T.B.R. TO BE RESOLVED o ° BREAKER

TYP TYPICAL

REQ REQUIRED oo  SINGLE—POLE THERMAL—MAGNETIC

EGR EQUIPMENT GROUND RING CIRCUIT BREAKER

AWG  AMERICAN WIRE GAUGE

MGB MASTER GROUND BAR 8 CHEMICAL GROUND ROD

EG EQUIPMENT GROUND

BCW BARE COPPER WIRE ® TEST WELL

SIAD  SMART INTEGRATED ACCESS DEVICE

GEN GENERATOR [ DISCONNECT SWITCH

IGR INTERIOR GROUND RING (HALO)

RBS RADIO BASE STATION METER

EXOTHERMIC WELD (CADWELD)
(UNLESS OTHERWISE NOTED)

|
® MECHANICAL CONNECTION

GROUNDING WIRE

ELECTRICAL INSTALLATION NOTES:

1. ALL ELECTRICAL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE PROJECT
SPECIFICATIONS, NEC AND ALL APPLICABLE FEDERAL, STATE, AND LOCAL
CODES/ORDINANCES.

2. CONDUIT ROUTINGS ARE SCHEMATIC. SUBCONTRACTOR SHALL INSTALL CONDUITS SO
THAT ACCESS TO EQUIPMENT IS NOT BLOCKED AND TRIP HAZARDS ARE ELIMINATED.

3. WIRING, RACEWAY AND SUPPORT METHODS AND MATERIALS SHALL COMPLY WITH THE
REQUIREMENTS OF THE NEC. HILTI EPOXY ANCHORS ARE REQUIRED BY CROWN CASTLE.

4. ALL CIRCUITS SHALL BE SEGREGATED AND MAINTAIN MINIMUM CABLE SEPARATION AS
REQUIRED BY THE NEC.

5. CABLES SHALL NOT BE ROUTED THROUGH LADDER—STYLE CABLE TRAY RUNGS.

6. EACH END OF EVERY POWER, POWER PHASE CONDUCTOR (l.E., HOTS), GROUNDING AND
T1 CONDUCTOR AND CABLE SHALL BE LABELED WITH COLOR—CODED INSULATION OR
ELECTRICAL TAPE (3M BRAND, 1/2" PLASTIC ELECTRICAL TAPE WITH UV PROTECTION,
OR EQUAL). THE IDENTIFICATION METHOD SHALL CONFORM WITH NEC AND OSHA.

7. ALL ELECTRICAL COMPONENTS SHALL BE CLEARLY LABELED WITH PLASTIC TAPE PER
COLOR SCHEDULE. ALL EQUIPMENT SHALL BE LABELED WITH THEIR VOLTAGE RATING,
PHASE CONFIGURATION, WIRE CONFIGURATION, POWER OR AMPACITY RATING AND
BRANCH CIRCUIT ID NUMBERS (I.E. PANEL BOARD AND CIRCUIT ID’S).

8. PANEL BOARDS (ID NUMBERS) AND INTERNAL CIRCUIT BREAKERS (CIRCUIT ID NUMBERS)
SHALL BE CLEARLY LABELED WITH PLASTIC LABELS.

9. ALL TIE WRAPS SHALL BE CUT FLUSH WITH APPROVED CUTTING TOOL TO REMOVE
SHARP EDGES.

10. POWER, CONTROL AND EQUIPMENT GROUND WIRING IN TUBING OR CONDUIT SHALL BE
SINGLE CONDUCTOR (#14 AWG OR LARGER), 600 V, OIL RESISTANT THHN OR THWN-2,

CLASS B STRANDED COPPER CABLE RATED FOR 90° C (WET & DRY) OPERATION LISTED
OR LABELED FOR THE LOCATION AND RACEWAY SYSTEM USED UNLESS OTHERWISE
SPECIFIED.

11. SUPPLEMENTAL EQUIPMENT GROUND WIRING LOCATED INDOORS SHALL BE SINGLE
CONDUCTOR (#6 AWG OR LARGER), 600V, OIL RESISTANT THHN OR THWN—-2 GREEN

INSULATION CLASS B STRANDED COPPER CABLE RATED FOR 90° C (WET AND DRY)
OPERATION LISTED OR LABELED FOR THE LOCATION AND RACEWAY SYSTEM USED
UNLESS OTHERWISE SPECIFIED.

12. POWER AND CONTROL WIRING, NOT IN TUBING OR CONDUIT, SHALL BE
MULTI—CONDUCTOR, TYPE TC CABLE (#14 AWG OR LARGER), 600 V, OIL RESISTANT
THHN OR THWN—2, CLASS B STRANDED COPPER CABLE RATED FOR 90° C (WET AND

DRY) OPERATION WITH OUTER JACKET LISTED OR LABELED FOR THE LOCATION USED
UNLESS OTHERWISE SPECIFIED.

13. ALL POWER AND GROUNDING CONNECTIONS SHALL BE CRIMP-—STYLE, COMPRESSION
WIRE LUGS AND WIRE NUTS BY THOMAS AND BETTS (OR EQUAL). LUGS AND WIRE
NUTS SHALL BE RATED FOR OPERATION AT NO LESS THAN 75 C (90" C IF
AVAILABLE).

14. RACEWAY AND CABLE TRAY SHALL BE LISTED OR LABELED FOR ELECTRICAL USE IN
ACCORDANCE WITH NEMA, UL, ANSI/IEEE AND NEC.

15. ELECTRICAL METALLIC TUBING (EMT) OR RIGID NONMETALLIC CONDUIT (L.E. RIGID PVC
SCHEDULE 40 OR RIGID PVC SCHEDULE 80 FOR LOCATIONS SUBJECT TO PHYSICAL

DAMAGE) SHALL BE USED FOR EXPOSED INDOOR LOCATIONS.

16. ELECTRICAL METALLIC TUBING (EMT), ELECTRICAL NONMETALLIC TUBING (ENT) OR RIGID

NONMETALLIC CONDUIT (RIGID PVC, SCHEDULE 40) SHALL BE USED FOR CONCEALED
INDOOR LOCATIONS.

17. SCHEDULE 40 PVC UNDERGROUND ON STRAIGHTS AND SCHEDULE 80 PVC FOR ALL
ELBOWS/90s AND ALL APPROVED ABOVE GRADE PVC CONDUIT.

18. LIQUID—TIGHT FLEXIBLE METALLIC CONDUIT (LIQUID—-TITE FLEX) SHALL BE USED
INDOORS AND OUTDOORS, WHERE VIBRATION OCCURS OR FLEXIBILITY IS NEEDED.

19. CONDUIT AND TUBING FITTINGS SHALL BE THREADED OR COMPRESSION—TYPE AND
APPROVED FOR THE LOCATION USED. SET SCREW FITTINGS ARE NOT ACCEPTABLE.

20. CABINETS, BOXES AND WIRE WAYS SHALL BE LABELED FOR ELECTRICAL USE IN
ACCORDANCE WITH NEMA, UL, ANSI/IEEE AND NEC.

21. WIREWAYS SHALL BE EPOXY—COATED (GRAY) AND INCLUDE A HINGED COVER, DESIGNED
TO SWING OPEN DOWNWARDS; SHALL BE PANDUIT TYPE E (OR EQUAL); AND RATED
NEMA 1 (OR BETTER).

22. CONDUITS SHALL BE FASTENED SECURELY IN PLACE WITH APPROVED NON-PERFORATED
STRAPS AND HANGERS. EXPLOSIVE DEVICES FOR ATTACHING HANGERS TO STRUCTURE
WILL NOT BE PERMITTED. CLOSELY FOLLOW THE LINES OF THE STRUCTURE, MAINTAIN
CLOSE PROXIMITY TO THE STRUCTURE AND KEEP CONDUITS IN TIGHT ENVELOPES.
CHANGES IN DIRECTION TO ROUTE AROUND OBSTACLES SHALL BE MADE WITH CONDUIT
OUTLET BODIES. CONDUIT SHALL BE INSTALLED IN A NEAT AND WORKMANLIKE MANNER.
PARALLEL AND PERPENDICULAR TO STRUCTURE WALL AND CEILING LINES. ALL CONDUIT
SHALL BE FISHED TO CLEAR OBSTRUCTIONS. ENDS OF CONDUITS SHALL BE
TEMPORARILY CAPPED FLUSH TO FINISH GRADE TO PREVENT CONCRETE, PLASTER OR
DIRT FROM ENTERING. CONDUITS SHALL BE RIGIDLY CLAMPED TO BOXES BY
GALVANIZED MALLEABLE IRON BUSHIN ON INSIDE AND GALVANIZED MALLEABLE IRON
LOCKNUT ON OUTSIDE AND INSIDE.

23. EQUIPMENT CABINETS, TERMINAL BOXES, JUNCTION BOXES AND PULL BOXES SHALL BE
GALVANIZED OR EPOXY—COATED SHEET STEEL; SHALL MEET OR EXCEED UL 50 AND

RATED NEMA 1 (OR BETTER) INDOORS OR NEMA 3R (OR BETTER) OUTDOORS.

24. METAL RECEPTACLE, SWITCH AND DEVICE BOXES SHALL BE GALVANIZED, EPOXY—COATED
OR NON—-CORRODING; SHALL MEET OR EXCEED UL 514A AND NEMA OS 1; AND RATED

NEMA 1 (OR BETTER) INDOORS OR WEATHER PROTECTED (WP OR BETTER) OUTDOORS.

25. NONMETALLIC RECEPTACLE, SWITCH AND DEVICE BOXES SHALL MEET OR EXCEED NEMA
OS 2; AND RATED NEMA 1 (OR BETTER) INDOORS OR WEATHER PROTECTED (WP OR
BETTER) OUTDOORS.

26. THE SUBCONTRACTOR SHALL NOTIFY AND OBTAIN NECESSARY AUTHORIZATION FROM THE
CONTRACTOR BEFORE COMMENCING WORK ON THE AC POWER DISTRIBUTION PANELS.

27. THE SUBCONTRACTOR SHALL PROVIDE NECESSARY TAGGING ON THE BREAKERS, CABLES
AND DISTRIBUTION PANELS IN ACCORDANCE WITH THE APPLICABLE CODES AND
STANDARDS TO SAFEGUARD LIFE AND PROPERTY.

28. INSTALL PLASTIC LABEL ON THE METER CENTER TO SHOW "INGENU”.

29. ALL CONDUITS THAT ARE INSTALLED ARE TO HAVE A METERED MULE TAPE PULL CORD
INSTALLED.

GREENFIELD GROUNDING NOTES:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ALL GROUND ELECTRODE SYSTEMS (INCLUDING TELECOMMUNICATION,
RADIO, LIGHTNING PROTECTION AND AC POWER GES’S) SHALL BE
BONDED TOGETHER AT OR BELOW GRADE, BY TWO OR MORE COPPER
BONDING CONDUCTORS IN ACCORDANCE WITH THE NEC.

THE SUBCONTRACTOR SHALL PERFORM IEEE FALL—OF—POTENTAL
RESISTANCE TO EARTH TESTING (PER IEEE 1100 AND 81) FOR GROUND
ELECTRODE SYSTEMS, THE SUBCONTRACTOR SHALL FURNISH AND
INSTALL SUPPLEMENTAL GROUND ELECTRODES AS NEEDED TO ACHIEVE
A TEST RESULT OF 5 OHMS OR LESS.

THE SUBCONTRACTOR IS RESPONSIBLE FOR PROPERLY SEQUENCING
GROUNDING AND UNDERGROUND CONDUIT INSTALLATION AS TO PREVENT
ANY LOSS OF CONTINUITY IN THE GROUNDING SYSTEM OR DAMAGE TO
THE CONDUIT AND PROVIDE TESTING RESULTS.

METAL CONDUIT AND TRAY SHALL BE GROUNDED AND MADE
ELECTRICALLY CONTINUOUS WITH LISTED BONDING FITTINGS OR BY
BONDING ACROSS THE DISCONTINUITY WITH #6 AWG COPPER WIRE UL
APPROVED GROUNDING TYPE CONDUIT CLAMPS.

METAL RACEWAY SHALL NOT BE USED AS THE NEC REQUIRED
EQUIPMENT GROUND CONDUCTOR. STRANDED COPPER CONDUCTORS
WITH GREEN INSULATION, SIZED IN ACCORDANCE WITH THE NEC, SHALL
BE FURNISHED AND INSTALLED WITH THE POWER CIRCUITS TO BTS
EQUIPMENT.

EACH CABINET FRAME SHALL BE DIRECTLY CONNECTED TO THE MASTER
GROUND BAR WITH GREEN INSULATED SUPPLEMENTAL EQUIPMENT
GROUND WIRES, 6 AWG STRANDED COPPER OR LARGER FOR INDOOR
BTS; #2 AWG SOLID TINNED COPPER FOR OUTDOOR BTS.

CONNECTIONS TO THE GROUND BUS SHALL NOT BE DOUBLED UP OR
STACKED BACK TO BACK CONNECTIONS ON OPPOSITE SIDE OF THE
GROUND BUS ARE PERMITTED.

ALL EXTERIOR GROUND CONDUCTORS BETWEEN EQUIPMENT/GROUND

BARS AND THE GROUND RING SHALL BE #2 AWG SOLID TINNED
COPPER UNLESS OTHERWISE INDICATED.

ALUMINUM CONDUCTOR OR COPPER CLAD STEEL CONDUCTOR SHALL
NOT BE USED FOR GROUNDING CONNECTIONS.

USE OF 90° BENDS IN THE PROTECTION GROUNDING CONDUCTORS
SHALL BE AVOIDED WHEN 45 BENDS CAN BE ADEQUATELY SUPPORTED.

EXOTHERMIC WELDS SHALL BE USED FOR ALL GROUNDING
CONNECTIONS BELOW GRADE.

ALL GROUND CONNECTIONS ABOVE GRADE (INTERIOR AND EXTERIOR)
SHALL BE FORMED USING HIGH PRESS CRIMPS.

COMPRESSION GROUND CONNECTIONS MAY BE REPLACED BY
EXOTHERMIC WELD CONNECTIONS.

ICE BRIDGE BONDING CONDUCTORS SHALL BE EXOTHERMICALLY BONDED
OR BOLTED TO THE BRIDGE AND THE TOWER GROUND BAR.

APPROVED ANTIOXIDANT COATINGS (I.E. CONDUCTIVE GEL OR PASTE)
SHALL BE USED ON ALL COMPRESSION AND BOLTED GROUND
CONNECTIONS.

ALL EXTERIOR GROUND CONNECTIONS SHALL BE COATED WITH A
CORROSION RESISTANT MATERIAL.

MISCELLANEOUS ELECTRICAL AND NON—ELECTRICAL METAL BOXES,
FRAMES AND SUPPORTS SHALL BE BONDED TO THE GROUND RING, IN
ACCORDANCE WITH THE NEC.

BOND ALL METALLIC OBJECTS WITHIN 6 FT. OF MAIN GROUND WIRES
WITH 1—#2 AWG TIN—PLATED COPPER GROUND CONDUCTOR.

GROUND CONDUCTORS USED IN THE FACILITY GROUND AND LIGHTNING
PROTECTION SYSTEMS SHALL NOT BE ROUTED THROUGH METALLIC
OBJECTS THAT FORM A RING AROUND THE CONDUCTOR, SUCH AS
METALLIC CONDUITS, METAL SUPPORT CLIPS OR SLEEVES THROUGH
WALLS OR FLOORS, WHEN IT IS REQUIRED TO BE HOUSED IN CONDUIT
TO MEET CODE REQUIREMENTS OR LOCAL CONDITIONS, NON—METALLIC
MATERIAL SUCH AS PVC PLASTIC CONDUIT SHALL BE USED. WHERE
USE OF METAL CONDUIT IS UNAVOIDABLE (E.G., NONMETALLIC CONDUIT
PROHIBITED BY LOCAL CODE) THE GROUND CONDUCTOR SHALL BE
BONDED TO EACH END OF THE METAL CONDUIT.

ALL GROUNDS THAT TRANSITION FROM BELOW GRADE TO ABOVE GRADE
MUST BE #2 TINNED SOLID IN 3/4” LIQUID TIGHT CONDUIT FROM 24”
BELOW GRADE TO WITHIN 3” TO 6” OF CAD—WELD TERMINATION POINT.
THE EXPOSED END OF THE LIQUID TIGHT CONDUIT MUST BE SEALED
WITH SILICONE CAULK. (ADD TRANSITIONING GROUND STANDARD DETAIL
AS WELL).

NEC INSULATOR COLOR CODE
DESCRIPTION PHASE/CODE LETTER WIRE COLOR
LEG 1 BLACK
240/120 10
LEG 2 RED
AC NEUTRAL N WHITE
GROUND (EGC) G GREEN
FRED—POLARITY MARK
VDC POS t AT TERMINATION
*BLACK—POLARITY
VDC NEG - MARK AT
TERMINATION
PHASE A BLACK
240V OR 208V, 30 PHASE B RED(ORG. IF HI LEG)
PHASE C BLUE
PHASE A BROWN
480V, 30 PHASE B ORANGE
PHASE C YELLOW

* SEE NEC 210.5(C)(1) AND (2)
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STRUCTURE W/ APPURTENANCE
ELEV. = 84'—-0"

EXISTING ANTENNAS MCL

ELEV. = 66'-0"

EXISTING ANTENNAS MCL

HEIGHT OF STRUCTURE
ELEV. = 700"
5
|
%ﬁ ]
FACE WIDTH (5'—3") ]
ELEV. = 470"
v

NEW INGENU FEEDLINE
ROUTED UP EXISTING CABLE LADDER
(1) 7/8” COAX

)
T

ELEV. = 56'-0"

NEW INGENU OMNI TIP

ELEV. = 50'-2

NEW INGENU RAD CENTER

(E) 70°’=0” SELF
SUPPORT TOWER

FINAL TOWER ELEVATION
1 SCALE: NOT TO SCALE

ELEV. = 49'-0

10301 MEANLEY DRIVE
SAN DIEGO, CA 92131

RF SCHEDULE
ITEM MANUFACTURER |  PART NUMBER SUPPLIER QUANTITY LENGTH RAD CENTER | AZIMUTH
OMNI ANTENNA L—-COM HG2409U—-PRO CUSTOMER 1 32" 49’'-0" 260°
COAX COMMSCOPE LDF5—-50A (1) 7/8" CONTRACTOR 1 65'—0"+ N/A N/A
COAX JUMPER (ANTENNA) COMMSCOPE LDF4—-50A 1/2”¢ CONTRACTOR 1 3-0"+ N/A N/A
COAX JUMPER (EQUIPMENT) COMMSCOPE LDF4—-50A 1/2"¢ CONTRACTOR 1 3—-0"+ N/A N/A
1. CONTRACTOR SHALL SUPPLY ALL CONNECTORS WHICH ARE TO BE COMMSCOPE, N TYPE
2. MINIMIZE LENGTH OF JUMPERS.
(E) 70'=0" SELF SUPPORT TOWER
NEW OMNI ANTENNA
L—COM — HGZ409U—PRO\
I 1 3-0"
|07
T =
o !
Y
J [ II\
NEW STAND OFF MOUNTJ\/ ]
COMMSCOPE — S—300
NEW INGENU FEEDLINE
(1) 7/8" COAX
2 NEW ANTENNA ELEVATION
SCALE: NOT TO SCALE
(E) 70'=0”" SELF
SUPPORT TOWER
LEG A

NEW STAND OFF MOUNT
COMMSCOPE — S-300

s (P3 STD)

(ALPHA)
260" AZIMUTH

NEW OMNI ANTENNA
L-COM — HG2409U-PRO

L/

NEW ANTENNA LAYOUT
S SCALE: NOT TO SCALE

l‘n!m;;nummlwwm
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OTE: \
1. ALL EXPOSED ELECTRICAL CONDUIT MUST BE GALVANIZED STEEL RIGID CONDUIT.
THREADLESS CONNECTORS ARE NOT ALLOWED.
EMT CONDUIT CAN ONLY BE USED INSIDE.

USE ONLY COMPRESSION TYPE FITTINGS ON EMT
. USE ONLY STRANDED CONDUCTORS FOR ALL ELECTRICAL WIRING. (EXCEPT TELCO AND SAN DIEGO, CA 92131

THERMOSTAT)

. USE SCHEDULE 80 CONDUIT UNDER DRIVEWAYS AND/OR ANY VEHICLE CROSSING AREA.
. ALL HARDWARE MUST BE STAINLESS STEEL OR GALVANIZED.
. ICE BRIDGE MUST NOT EXTEND OVER TOP OF CABINET.

KUSE SPRING NUTS, 3/8°x1—1/2" BOLTS AND UNISTRUT SQUARE WASHERS TO ATTACHJ

Rl

A
!
o

2’—8”
= (UTILITY FRAME)

(O NEe)]

[te]

3" SCH 40 GALV. [— ) CABINET TO UTILITY FRAME.
STEEL PIPE W/ GALV.
STEEL CAP

(TYP) — —

\ ” 7 N
CELLULAR BACKHAUL ol 7/8" COAX CABLE
ANTENNAS \\\% ¢ CHANDLER, AZ 85286

7\7 Eioo? Yooocoooooocooog] o oo_

‘ == l —— NEW INGENU
== ) 120V, 18, 100A, 12 SPACE
/1/2 JUMPER NEMA 3R LOAD CENTER
O H /
; ! EECED - EECXN
| — NEW INGENU AC—POWERED
& p ?UTDOOR BASE STATION DQ INGENU SITE NUMBER:
\ LIGHTNING SUPPRESSOR [5s@ss ] EECN
1-5/8" HEAVY DUTY 12 GA. - ~ - -
GALVANIZED UNISTRUT (TYP) === INSIDE) Zg L — NEW INGEND US-DEN-3002B
A el 3% 2” POWER CONDUIT TO
7 === ol ELECTRICAL SERVICE BU #: 877090
N P~ “ls - FILL-IN/ COLORADO SPGS/
U—BOLT ASSEMBLY © ~
| |
(TvP) / \ —— 2"x10” TINNED NEW INGENU CSP154
TO NEW METER | CROUND BAR 2" SPARE CONDUIT
RE: E—1 & E-2 [c@ss@sssossssssopossssos @so@ss
Lo CONDUIT AND CAPPED AT 8150 BLACK FOREST ROAD
— BOTH ENDS
TRANSITIONING GROUND \\ \\ FINISHED GRADE Cegecs 0 - COLORADO SPRINGS, CO
862 L s 80920
Al / |
// : : EXISTING 70'-0" SELF
/_/ : ; ‘o | SUPPORT TOWER
6" WIDE METALLIC HTEL ,I o 42 % |
WARNING /LOCATOR TAPE , [ ]
AT 12" DEPTH
. — L
(E) GROUND RING OR A #2 || || ! L N_l \ J
TINNED, SOLID COPPER WIRE 3
WHICH EXTENDS AND IS y & L ]

CONNECTED TO THE EXISTING . S
GROUND RING BY EXOTHERMIC . " :
EXOTHERMIC 12" CONCRETE PIER 6” WIDE BRIDGE CHANNEL ISSUED FOR

GALV. STEEL PIPE CAP (TYP.) REV| DATE | DRWN DESCRIPTION DES./Q
12" BRACKET ASSEMBLY / A | 03/28/17 JAS PRELIMINARY LMR

TYPICAL UTILITY FRAME ELEVATION — “ B | 04/12/17 | JAS PRELIMINARY LMR
1 SCALE: NOT TO SCALE

CUSHION HANGER ———— =

N——

Y 4 N

O EMT CONDUIT (CONTRACTOR'S OPTION TO USE IMC OR  ao- METAL GONDUIT INSTALLED N DIRECT
CONTACT WITH THE EARTH SHALL BE
RMC WITHOUT A CONNECTOR IN LIEU OF THE EMT)
CONSIDERED TO BE INSTALLED IN A 3-1/2% PIPE COLUMN W/ INCLUDED

1. IéEEAIIIJ S%%N?NREFTEACEE%FchL)aEE\QngP,SAmY e TAPE WRAP L COMPRESSION CONNECTOR SEVERELY CORROSIVE ENVIRONMENT AND IS BASE PLATE AND HARDWARE
FINISHED GRADE, OR T REQUIRED TO HAVE SUPPLEMENTAL (VALMONT PN# SP126 OR EQUIVALENT)
GROUND COVER MATCH (__— RIGID THREADED CONDUIT COUPLING PROTECTION AGAINST CORROSION (NEC

SLOPE AND THICKNESS S ARTICLE 342.10(B) & 344.10(B)(1)). THIS

OF EXISTING ! PROTECTION SHALL EITHER BE AN APPROVED

UNDISTURBED SOlLT CAUTION TAPE 12” | \ MANUFACTURER INSTALLED PROTECTIVE

NOTES:

THIS DOCUMENT IS
PRELIMINARY IN
NATURE AND IS NOT A
FINAL, SIGNED AND
SEALED DOCUMENT

HEIGHT AS DETERMINED IN FIELD

MIN. DEPTH COATING ON THE CONDUIT OR SHALL BE (2) TRANSITIONING GROUND
[ , LAYERS OF 10 MIL PVC PIPE WRAP TAPE RE: 9/G-2
INSTALLED USING OPPOSING SPIRAL WRAPS.
ON VERTICAL PIPE THE OUTSIDE LAYER OF
TAPE SHALL BE WRAPPED SO AS TO
PROVIDE SHEDDING OF WATER (i.e. TAPE (E) CONCRETE PAD\ -
SHOULD WRAP IN AN UPWARD DIRECTION A
PVC MALE ADAPTER WITH LOWER WRAP BEING BENEATH THE /
\ WRAP ABOVE). SPIRAL WRAPS SHALL HAVE A /¥ B
! MINIMUM OF 1/4” OVERLAP WITH THE l
% PRECEDING TAPE WRAP. ANY OTHER /
RMC ELBOW METHODS OF CORROSION PROTECTION SHALL

i Q .. COMPACTED SAND
) \ (SEE NOTE 1) REQUIRE APPROVAL BY THE ENGINEER OF

/ RECORD PRIOR TO BEING USED.
FUTURE 2" BACKHAUL CONDUIT RIGID THREADED CONDUIT COUPLING TIE INTO EXISTING

2" POWER CONDUIT — 54" MIN PVC CONDUIT GROUND RING

A

2
MIN

COMPACTED BACKFILL
/ WITH SATISFACTORY
3 NATIVE OR IMPORTED

SOIL TO 95% PROCTOR

24" MIN
>
|

24" MINIMUM

30" MIN.

IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION
OF A LICENSED PROFESSIONAL ENGINEER,

TO ALTER THIS DOCUMENT.

SCALE: NOT TO SCALE S SCALE: NOT TO SCALE C 3 B

TYP TRENCH DETAIL (INSIDE COMPOUND) CONDUIT STUB UP DETAIL ICE BRIDGE DETAIL SHEET NUMBER: REVISIO
2 4 SCALE: NOT TO SCALE (




ITEM|PART NO. DESCRIPTION QTY.|WEIGHT
1 | S300.01 36" STANDOFF WELDMENT 1 22.99 LBS
2 SHO1 HARDWARE KIT (ITEMS 3-8) 1
3 SCPI10 SMALL DISH CLAMP HALF 4 1.20 LBS
4 | MT-379-6 | 1/2" X 6" GALY THREADED ROD | 4 0.33 LBS
5 | MT-379-8 | 1/2" X 8" GALV THREADED ROD | 2 0.44 LBS
6 | GWFO4A | 1/2" GALV FLAT WASHER (A325) | 14 0.02 LBS
7 | GWL-04 1/2" GALY LOCK WASHER 14 0.01 LBS
8 | GNO4A 1/2" GALV HEX NUT (A325) 14 0.14 LBS

EN

10301 MEANLEY DRIVE
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,.mwl\ /
"/

ui l‘mmuu iy
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24"

U\

INGENU SITE NUMBER:
US-DEN-3002B
— BU #: 877090
H—Jp FILL-IN/ COLORADO SPGS/
Y
I 36" =
TAPER VIEW g
SIDE VIEW
NOTES:

1. FITS 1=1/2"¢ 0.D. TO 3—1/2"¢ 0.D. ROUND TOWER LEGS.
2. ADDITIONAL CLAMP SETS THAT ADAPT TO THE LARGER ROUND LEGS,
ANGLE LEGS, OR TAPERED MEMBERS MAY BE PURCHASED SEPARATELY

CSP154

8150 BLACK FOREST ROAD
COLORADO SPRINGS, CO
80920

COMMSCOPE — S—-300
1 SCALE: NOT TO SCALE

NOT USED
2 SCALE: NOT TO SCALE
)

EXISTING 70'-0" SELF
SUPPORT TOWER

/ ISSUED FOR: \
REV DATE DRWN DESCRIPTION DES./Q
A 03/28/17 JAS PRELIMINARY LMR
B 04/12/17 JAS PRELIMINARY
SPECIFICATIONS
MODEL HG2409U—-PRO
RADIATION OMNIDIRECTIONAL
FREQUENCY | 2400—-2500 MHZ
TOTAL HEIGHT 32.28"
DIAMETER 1.5”
WEIGHT 2.76 LBS

N

-

——— NEW OMNI ANTENNA
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NATURE AND ISNOT A
FINAL, SIGNED AND
SEALED DOCUMENT
E[ ) NEW ANTENNA MOUNTING HARDWARE
(PROVIDED W/ ANTENNA)
—
| NEW MOUNT
COMMSCOPE — S—-300
D,

LCOM — HG2409U—-PRO
S SCALE: NOT TO SCALE
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SCALE: NOT TO SCALE

(C-




- 12'-8"+ e 1(2@;$E)i . 23 —4"+ — C \
B E— . {NGENU
X X X X
< . 10301 MEANLEY DRIVE
SAN DIEGO, CA 92131
/
T
; LEG A / J— P \
! N 2055 STT;EARMAN DRIVE
| \ CHANDLER, AZ 85286 J
(E) DOG HOUSE — . / \
\ (E) 70'-0" SELF =
SUPPORT TOWER INGENU SITE NUMBER
(E) CABLE TRAY\ US-DEN-3002B
y BU #: 877090
FILL-IN/ COLORADO SPGS/
CSP154
& \ ! 8150 BLACK FOREST ROAD
NEW 6" ICE BRIDGE COLORADO SPRINGS, CO
- ’ j] | 80920
= - NEW INGENU FEEDLINE | |
/ P (1) 7/8" COAX _‘\
(E) UTILITY FRAME [ | I EXISTING 70'-0" SELF
\\ \f | o SUPPORT TOWER
H (E) SHELTER \ J /
© \ N ) NEW INGENU AC—POWERED
zé \\ (ﬁ ) /\OUTDOOR BASE STATION ON NEW INGENU METER AND
© \\ \ﬁ M/ / NEW UTILITY FRAME DISCONNECT
\\\ Z/ y i \ /
\\
) © concatre oo [ " ‘ / ISSUED FOR: \
} “2 Y REV DATE DRWN DESCRIPTION DES./Q
\} // (] ., A 03/28/17 JAS PRELIMINARY LMR
&[a?@ . CAPPED ‘AT BOTH ENDS AFTER BEING
| - FASTENED TO H-FRAME.
\\ < \ \ /
\
\\ \ > . < /
\\ \ | " \
\ \,,:\JJ . EE) I)_ANDSCAPE 7
\ - — S — F\g e \ —_/ \C\ / TYP &
\\\ //J—/\ % K& - y
B ¢
I | xﬁf) E
| o v THIS DOCUMENT IS
L ) — )/ PRELIMINARY IN
<¥— - - C/\J_/ (Z ;\L/, — <
et T - NATURE AND IS NOT A
/ () FENCE FINAL, SIGNED AND
X X X X X X X X X X X X X SEALED DOCUMENT
- 12’—-0"+ -l 36 —0"+ _
UTILITY POLE
/ 0 13 65 28 213
O P P P P P P P P P P P P !
- 55'—0"+ -
= N.T.S. o
@ UTILITY ROUTING PLAN mnm
SCALE:  frmmarmems o s\
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INGENU SITE NUMBER:
US-DEN-3002B
UTILITY COMPANY POWER BU #: 877090
(120/240V, 163W) FILL-IN/ COLORADO SPGS/
V/ e CSP154
PROPOSED 120/240V, 8150 BLACI< FOREST ROAD
I N COLORADO SPRINGS, CO
<M> SPECIFICATIONS 80920
(3) #10 IN 2” CONDUIT
— EXISTING 70'-0" SELF
SUPPORT TOWER
PROPOSED 30A, 120V,
2—POLE, NEMA 3R,
~ I / SERVICE RATED FUSED
™~ % DISCONNECT (SQUARE D
S ﬁ 3 PART No. H221NRB).
B ocao o \_
ELECTRODE CONDUCTOR)

(3) #12 WITH #12 / ISSUED FOR: \
TN O/ GND IN 2” CONDUIT

T~
~—

REV DATE DRWN DESCRIPTION DES./Q
A 03/28/17 JAS PRELIMINARY LMR
B 04/12/17 JAS PRELIMINARY
PROPOSED
GROUNDING INGENU CABINET

ELECTRODE SHALL BE
(1) 5/87% X 10’

LONG GROUND ROD

4 N
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SINGLE—LINE DIAGRAM
@SCALE: NOT TO SCALE
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8" PVC PLUG

10 ANTENNA COAX 8” PVC PLUG CPLG. (THRD.)
TO ANTENNA COAX T/FINISH GRADE
TERRABAR GROUND BAR TERRABAR GROUND BAR
/ | |
/7 % | W SANDIEGO, CA 92131
- T SAN DIEGO, CA 92131
O000000O00O0OD0O0O0O0O0O0O @) O OOOOOOOOOOOOOO A A 2 OO" ><> 2! 2! 2! 2! 2! oé >
OO O0O0OD0O0ODOO0ODOOOOO0OOo OO0 CO©OoOPOWO OOOOOOOOO0OO0OO
oooooooooooooo© O00000D000D0O0OD0ODO0OO0O0O0OO0 N éSUBGRADE
I w A
l_ 1
—— #2 SOLID TINNED COPPER CONDUCTOR TO % 2" SOLD (TEST LOOP)
TOWER/SHELTER GROUND RING (2 TYP. FOR zZ NOTCH SIDES OF 8" PVC SCH 40 PIPE
BOTTOM GROUND BAR ONLY) (SRS / TO ALLOW EXIT/ENTRANCE OF
TWO HOLE LONG BARREL COMPRESSION LUG %)
TWO HOLE LONG BARREL (TYP) 5 EXOTHERMIC WELD | GROUND RING WIRE
COMPRESSION LUG (TYP)
4 | ——
i | - \
NOTES: NOTES: | =TT —TT1 ﬁﬂ\
" . 1. EXTERIOR ANTIOXIDANT JOINT COMPOUND TO BE USED ON ALL EXTERIOR CONNECTIONS. p
1. DOUBLING UP "OR STACKING™ OF CONNECTIONS IS NOT PERMITTED. © \ TRENCH BOTTOM
> EXTERIOR ANTIOXIDANT JOINT COMPOUND TO BE USED ON ALL EXTERIOR CONNECTIONS. 2. GROUND BAR SHALL NOT BE ISOLATED FROM TOWER. MOUNT DIRECTLY TO TOWER STEEL (TOWER ONLY). |

3. GROUND BAR SHALL NOT BE ISOLATED FROM TOWER. MOUNT DIRECTLY TO TOWER STEEL. 3 INSTALL GROUND BARS AT 75 FT. INTERVAL MAXIMUM. CADWELD TEST LOOP TO %\?VETRlNgREguﬁB gngv’vf\RLE
4. GROUND BAR SHALL BE ISOLATED FROM BUILDING OR SHELTER. GROUND RING WIRE
NOTES: v 5/8" @ x 10°-0" LONG COPPER CLAD GROUND ROD
1. GROUND ROD SHALL BE DRIVEN VERTICALLY, NOT TO EXCEED 45 DEGREES FROM THE
VERTICAL .
2. GROUND WIRE SHALL BE MIN. 30” BELOW GRADE OR 6” BELOW FROST LINE. INGENU SITE NUMBER:
(WHICH EVER IS GREATER) AS PER N.E.C. ARTICLE 250-50(D) US-DEN-3002B
ANTENNA GROUND BAR DETAIL TOWER/SHELTER GROUND BAR DETAIL INSPECTION PORT DETAIL BU #: 877090
1 5 / 3 FILL-IN/ COLORADO SPGS/
SCALE: NOT TO SCALE SCALE: NOT TO SCALE SCALE: NOT TO SCALE
CSP154
8150 BLACK FOREST ROAD
COLORADO SPRINGS, CO
80920
STAINLESS STEEL BOLT
e EXISTING 70'-0" SELF
STAINLESS STEEL
LT, WASHER SUPPORT TOWER
 CovPREsSIoh TP p
CONNECTOR . :
= =] |

' |
TO TOWER MOUNTED EQUIPMENT §§ e GROUND
(TYP) — = . || BAR
} | — L | | i
T L J Aé/ ;\ STAINLESS STEEL

TO ANTENNA —
ANTENNA GROUND BAR /[ [ 1) [ [] FLAT WASHER "
LOCATED AT MCL ETR%NUDI\IAE? DKlgo(ATﬁP(;ABLE STAINLESS STEEL \ (TYP) . ISSUED FOR:
(BONDED TO TOWER STEEL) BELLVILLE WASHER STAINLESS STEEL NUT aARV\,G::,)\IEG '\/I|—%TCAX_:__(|)CR q_;il_E e REV]  DATE DRWN DESCRIPTION DES./Q
6 AWG STRANDED Cu WITH GREEN, (TYP) (TYP) GRADE \f /
12" DEPTH A 03/28/17 JAS PRELIMINARY LMR

600V THWN INSULATION (OR AS
PROVIDED WITH GROUND|(NG KIT (TYP) SINGLE CONNECTOR AT GROUND BARS

@6666666666 §O§OC B 04/12/17 JAS PRELIMINARY LMR

N
STAINLESS STEEL BOLT =
ANTENNA GROUND BAR = ( (
W/O INSULATORS, BONDED , STAINLESS STEEL Z. 5 \ /
DIRECTLY TO THE BOTTOM ~————— COAX CABLE (TYP FOR ALL) FLAT WASHER @ = EXOTHERMIC WELD
OF TOWER WITH STAINLESS r Y0 ) =
STEEL HARDWARE.
SEE NOTE 1 6 AWG 2 HOLE LUG (TYP) DRAGON TOOTH WA?YEP? S - = L ” ) / \
MECHANICAL CONNECTION . §§ —~— SIEEL ( (
(TYP) I | | | ] | |
2/0 TINNED BARE TO BTS EQUIPMENT VIA 5_HOLE CRIMP/ — = / e
COPPER WIRE TRAY OR ICE BRIDGE _COMPRESSIOQ == N STAINLESS STEEL GROUND RING #2 COPPER WIRE
¢ \ T 0D 0D 2LAT WAGHER SOLID, TINNED FOR CARRIER AND ICE
\ \ CONNECTOR (TYP) BRIDGE GROUND LOOP
GROUND RING \ S GROUND WIRE STAINLESS STEEL STAINLESS STEEL NUT
oo _ - TP GROUND RING 2/0 FOR
e —l- 8= (NOTE 3) BELLVILLE WA?YEF; (TYP) TOWER GROUND 'LOOP
PHOTHERNIC WELD (TYP) SINGLE CONNECTOR AT STEEL OBUJECTS - THIS DOCUMENT IS
NOTES: ) PRELIMINARY IN
1. NUMBER OF GROUNDING BARS MAY VARY DEPENDING ON THE TYPE OF TOWER, ANTENNA
LOCATIONS AND CONNECTION ORIENTATION. COAXIAL CABLES EXCEEDING 200 FEET ON THE STAINLESS STEEL STAINLESS STEEL NATURE AND IS NOT A
TOWER SHALL HAVE GROUND KITS AT THE MIDPOINT. PROVIDE AS REQUIRED. SELF—=DRILLING FLAT WASHER FINAL. SIGNED AND
METAL SCREW (TYP) GROUND ROD COPPER )
2. ONLY MECHANICAL CONNECTIONS ARE ALLOWED TO BE MADE TO CROWN CASTLE TOWERS. (TYP)
ALL MECHANICAL CONNECTIONS SHALL BE TREATED WITH AN ANTI—OXIDANT COATING. gL/;D ¢STEE1LO,R%9 LWO/NMG'N’ SEALED DOCUMENT
2—HOLE CRIMP/ ——= \ ammg) /8 0 x 10=
3. ALL TOWER GROUNDING SYSTEMS SHALL COMPLY WITH THE REQUIREMENTS OF THE RECOGNIZED COMPRESSION e a———
EDITION OF ANSI/TIA 222 AND NFPA 780. CONNECTOR e = \L
DRAGON TOOTH / METALLIC OBJECT NOTES:
WASHER 1. GROUND ROD SHALL BE DRIVEN VERTICALLY, NOT TO EXCEED 45 DEGREES FROM THE
(TYP) VERTICAL
SINGLE CONNECTOR AT METALLIC/STEEL OBJECTS 2. GROUND WIRE SHALL BE MIN. 30" BELOW GRADE OR 6” BELOW FROST LINE.
(WHICH EVER IS GREATER) AS PER N.E.C. ARTICLE 250-50(D)
IT IS A VIOLATION OF LAW FOR ANY PERSON,
UNLESS THEY ARE ACTING UNDER THE DIRECTION
4 TYPICAL ANTENNA CABLE GROUNDING 5 HARDWARE DETAIL FOR EXTERIOR CONNECTIONS 6 GROUND ROD DETAIL OFALICT%N[EE?EI}’{R;);IESSS?&%E%\ITGINEER»J
SCALE: NOT TO SCALE SCALE: NOT TO SCALE SCALE: NOT TO SCALE

C SHEET NUMBER: REVISI(?




/ ANTENNA
A~ WIRE SIZE BURNDY LUG BOLT SIZE
% N
#6 AWG GREEN INSULATED YABC—2TC38 3/8” — 16 NC' S 2 BOLT
IYPE HS TYPE 2-YA-2 TYPE XA 4<\ CONNECTOR WEATHERPROOFING #2 AWG SOLID TINNED YA3C—-2TC38 3/8" — 16 NC S 2 BOLT
KIT
/ #2 AWG STRANDED YA2C—2TC38 3/8” — 16 NC S 2 BOLT 10301 MEANLEY DRIVE
SAN DIEGO, CA 92131
/ WEATHERPROOFING KIT #2 /0 AWG STRANDED YA26—2TC38 3/8” — 16 NC S 2 BOLT
% ?T?(% GROUND KIT #4/0 AWG STRANDED YA28—2N 1/2" — 16 NC S 2 BOLT
TYPE W TYPE VN TYPE SS TYPE GR ol | BURNDY GROUND LUG W/
! (CLEAR)
| - ANTENNA CABLE TO CABINET (SEE CHART)
\ / (TYP) NUT GROUNDING
9 / (TYP)\ /CONDUCTOR
/
““ /\ LOCK WASHER
/ S—
Y #6 AWG STRANDED CU WIRE (TYP)l
. / WITH GREEN, 600V, THWN —_— a
IYPE VB IYPE PT IYPE GT® !/ INSULATION / %
‘ O | -
NOTE: I J‘ %
’ é GROUND BAR MOUNTED GROUND BAR \BOLT
1. ERICO EXOTHERMIC "MOLD TYPES” SHOWN HERE ARE EXAMPLES. CONSULT WITH CONSTRUCTION / NEAR/BELOW ANTENNA (OR @ (SEE CHART)
MANAGER FOR SPECIFIC MOLDS TO BE USED FOR THIS PROJECT. STAINLESS STEEL ANGLE (TYP)
2. MOLD TYPE ONLY TO BE USED BELOW GRADE WHEN CONNECTING GROUND RING TO GROUND ROD. ADAPTER)
O BURNDY TWO HOLE LUG W/ INGENU SITE NUMBER:
LONG BARREL
(SEE CHART) US-DEN-3002B
CADWELD GROUNDING CONNECTIONS TYPICAL GROUNDING RISER DIAGRAM SARE WIRE TO BE
SCALE: NOT TO SCALE SCALE: NOT TO SCALE NO—OX AT BOTH ENDS BU #: 877090
STRANDED (GREEN INSULATED) ONLY FOR #6 AWG FILL-IN/ COLORADO SPGS/
SEE CHART
% TO ANTENNAS ( ) CSP154
NG
<
ANTENNA CABLE 3 gP'TCOALZLI?, 8150 BLACK FOREST ROAD
- . - WEATHERPROOFING
120" MAX. RX2 TX1/RX1 KIT COLORADO SPRINGS, CO
(TYP) NOTES: 30920
GROUND KIT 1. ALL GROUNDING LUGS ARE TO BE INSTALLED PER MANUFACTURER'S SPECIFICATIONS.
COAX JUMPER (TYP.) (TYP) ALL HARDWARE BOLTS, NUTS, LOCK WASHERS SHALL BE STAINLESS STEEL. ALL
HARDWARE ARE TO BE AS FOLLOWS: BOLT, FLAT WASHER,GROUND BAR, GROUND LUG, ' AN
WEATHERPROOFING KIT (SEE R _ FLAT WASHER AND NUT. EXISTING 70'-0" SELF
NOTE 3)
CONNECTOR #6 AWG MECHANICAL LUG CONNECTION SUPPORT TOWER
WEATHERPROOFING KIT 3
CABLE GROUND KIT (TyP. SEE NOTE 2) COPPER ANTENNA SCALE: NOT TO SCALE
GROUND BAR, WITH

INSULATORS. BONDED
DIRECTLY TO TOP OF
LIGHT POLE OR UTILITY
POLE

#6 AWG STRANDED COPPER GROUND WIRE
(GROUNDED TO GROUND BAR). SEE NOTE 1 & 2

#6 AWG MIN. FROM ANTENNA \ /

CABLE CONNECTOR ANTENNA CABLE
TO BTS EQUIPMENT (TYP.) CABLE GROURD KlT\

NOTES: H . ISSUED FOR:

1, DO NOT INSTALL CABLE GROUND KIT AT A BEND AND ALWAYS DIRECT GROUND K REV| DATE | DRWN DESCRIPTION  |DES./Q
WIRE DOWN TO CROUND BAR. NOTES: TO GROUND RING A | 03/28/17 | JAS PRELIMINARY LMR
GROUNDING KIT SHALL BE TYPE AND PART NUMBER AS SUPPLIED OR B | 04/12/17 | JAS PRELIMINARY LMR
RECOMMENDED BY CABLE MANUFACTURER. 1. DO NOT INSTALL CABLE GROUND KIT AT A BEND AND ALWAYS DIRECT GROUND

WIRE DOWN TO ANTENNA GROUND BAR. GROUND BAR ON SHELTER. ICE
WEATHER PROOFING SHALL BE TWO—PART TAPE KIT, COLD SHRINK SHALL NOT BRIDGE, OR ON ANTENNA TOWER
BE USED. 2. WEATHER PROOFING SHALL BE TWO—PART TAPE KIT. COLD SHRINK SHALL NOT BE \
USED. 4
4 CABLE GROUND KIT CONNECTION
™
SCALE: NOT TO SCALE o () e / \
GROUND CABLE CONNECTION O O
SCALE: NOT TO SCALE
/ *TWO HOLE LUG, OR——— = —<——————— GROUNDING SHALL BE
3/8—11x1" TAMPER EXOTHERMIC WELD TO BE USED — ELIMINATED WHEN GROUND BAR
RESISTANT BOLT WITH #2 AWG BARE CONDUCTOR IS ELECTRICALLY BONDED TO
(TYP) WIRE TO BUILDING SERVICE METAL TOWER
INSULATORS GROUND OR GROUND RING — :
e THIS DOCUMENT IS
WALL BRACKET 6 GROUNDWIRE INSTALLATION PRELIMINARY IN
(TYP) NOTE: MINIMUM OF S/S NUT SCALE: NOT TO SCALE
3 THREADS TO BE P : NATURE AND IS NOT A
VISIBLE
oLE FINAL, SIGNED AND
0 S/S SPLIT
. 5/5 S° . SEALED DOCUMENT
0 BiRggLLEﬂhﬁEg (TYP) 42 TINNED SOLID IN 3/4” LIQUID TIGHT - PIPE
0 UNIVERSAL COPPER <OLID COPPER CONDUIT FROM 24” BELOW GRADE TO
GROUND BAR (4"x20") LUG S/S FLAT WITHIN 3" TO 6” OF CAD—WELD
(P HDH/ WASHER TERMINATION POINT. EXPOSED END OF
LOCK WASHER ‘ e [T T[] e (TYP) THE LIQUID TIGHT CONDUIT MUST BE =
P/N M10 | : : — SEALED WITH SILICONE CAULK. =
(TYP) = === H——
TWO—HOLE / =
COMPRESSION LUG TIN COATED SOLID CAD\(NTI;Z(LP% =
NOTES: COPPER BUS BAR | | S/S FLAT
WASHER -
1. DOWN LEAD (HOME RUN) CONDUCTORS ARE NOT TO BE INSTALLED ON CROWN CHERRY INSULATOR (TYP) = ITTS A VIOLATION OF LAW FOR ANY PERSON,
CASTLE TOWER, PER THE GROUNDING DOWN CONDUCTOR POLICY QAS—STD—10091. INSTALLED IF REQUIRED = UNLESS THEY ARE ACTING UNDER THE DIRECTION
NO MODIFICATION OR DRILLING TO TOWER STEEL IS ALLOWED IN ANY FORM OR S/S BOLT TIE INTO EXISTING GROUND RING L MTE OF A LICENSED PROFESSIONAL ENGINEER
FASHION, CAD—WELDING ON THE TOWER AND/OR IN THE AIR ARE NOT PERMITTED. T 1 (TYP) L = TO ALTER THIS DOCUMENT. :
2. OMIT INSULATOR WHEN MOUNTING TO TOWER STEEL OR PLATFORM STEEL — I = i
USE INSULATORS WHEN ATTACHING TO BUILDING OR SHELTERS. = SHEET NUMBER: REVISIONY
7 GROUND BAR DETAIL 8 LUG DETAIL 9 TRANSITIONING GROUND DETAIL G 2 B
SCALE: NOT TO SCALE SCALE: NOT TO SCALE SCALE: NOT TO SCALE
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