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SYMBOLDWG. NO.DESCRIPTION
C.M.W.D.

FIRE HYDRANT W-17, W-18

WATER SERVICE WITH FIRE SPRINKLER W-5

WATER SERVICE W-3, W-4, W-7

IRRIGATION SERVICE W-3, W-4

DOUBLE CHECK DETECTOR ASSEMBLY W-8, W-9

AIR VACUUM ASSEMBLY W-11, W-12

MANUAL AIR RELEASE ASSEMBLY W-10

BLOW-OFF ASSEMBLY W-15, W-16

BUTTERFLY VALVE W-22
GATE VALVE W-21

WATER PIPELINE (Size Per Plan) W-2

(2" unless shown otherwise)

(1" unless shown otherwise)

(1" unless shown otherwise)

ABBREVIATION

IR

FH

WF

W

MAR

DCDA

AVA

BFV

BO

GV

W

END CAP ASSEMBLY W-19

CATHODIC TEST STATION CT WC-1 through CT

WITH THRUST BLOCK

WF

IR

W

W 

RECYCLED WATER PIPELINE RW RWW-2
 (Size Per Plan)

(Over main or lateral installation)

CARLSBAD MUNICIPAL WATER DISTRICT

STANDARD SYMBOLS 
FOR IMPROVEMENT PLANS W-1

TTRACER WIRE W-28T

REDUCED PRESSURE PRINCIPLE ASSEMBLY RP

WC-16



NOTES:

NO SCALE

CARLSBAD MUNICIPAL WATER DISTRICT

TYPICAL TRENCH SECTION
W-2



CARLSBAD MUNICIPAL WATER DISTRICT

1" WATER SERVICE CONNECTION
FOR 5/8", 3/4" & 1" METERS W-3



CARLSBAD MUNICIPAL WATER DISTRICT

2" WATER SERVICE CONNECTION
FOR 1-1/2" & 2" METERS W-4



WITH FIRE SPRINKLER SYSTEM
1" DOMESTIC WATER SERVICE CONNECTION

CARLSBAD MUNICIPAL WATER DISTRICT

W-5



CARLSBAD MUNICIPAL WATER DISTRICT

2" & SMALLER BACKFLOW 
PREVENTION INSTALLATION W-6



GATE VALVE, FLG'D OR FLG X MJ

4

10

7
6
5

1

3

2

ITEM DESCRIPTION ITEM DESCRIPTION
REDUCER (AS REQUIRED)
DI OR PVC PIPE WITH

90° DI BEND, FLG'D OR FLG X MJ
11

DIP SPOOL

GATE VALVE WITH HAND WHEEL
THRUST BLOCK

8

9

NOT USED

DI OR STL PIPE SPOOL, 

11

7

1

4

3

5 15
10

12

GROOVED COUPLING

2

13

METER (ULTRASONIC)

117

4

12

SPEC./DWG. SPEC./DWG.

15056/03000
VALVE BOX ASSEMBLY

13

9

10
5

RESTRAINED JOINTS

DI TEE W/TB, MJ X MJ X FLG

FLG X GROOVE

15

REINF. CONCRETE PAD (560-C-3250)

PIPE SUPPORT W/ SADDLE TOP

14

14

LAY LENGTH TABLE

03000

9

7

15
5

15056

15056/15064
15056
15056
03000
15100

15056/15061
15000

15000

CARLSBAD MUNICIPAL WATER DISTRICT

3" & LARGER WATER SERVICE 
CONNECTION W-7

5/241

15100

15000 / W-23

14

6

AML



CARLSBAD MUNICIPAL WATER DISTRICT

3" & LARGER METERED
BACKFLOW INSTALLATION W-8



CARLSBAD MUNICIPAL WATER DISTRICT

3" & LARGER FIRE DETECTION 
BACKFLOW PREVENTION ASSEMBLY W-9



CARLSBAD MUNICIPAL WATER DISTRICT

2" MANUAL AIR RELEASE / 
2" BLOW OFF ASSEMBLY W-10



CARLSBAD MUNICIPAL WATER DISTRICT

2" AIR-VACUUM VALVE 
ASSEMBLY W-11



CARLSBAD MUNICIPAL WATER DISTRICT

3" & LARGER COMBINATION AIR
RELEASE & AIR/VACUUM VALVE W-12



CARLSBAD MUNICIPAL WATER DISTRICT

OUTLET ON A.C. OR P.V.C. MAIN
FOR 1" & 2" ASSEMBLIES W-13



CARLSBAD MUNICIPAL WATER DISTRICT

OUTLET ON D.I. OR STEEL MAIN
FOR 1" & 2" ASSEMBLIES W-14



6" BLOW-OFF ASSEMBLY
FOR PVC AND DI PIPE W-15

CARLSBAD MUNICIPAL WATER DISTRICT



6" BLOW-OFF ASSEMBLY
FOR STEEL PIPE W-16

CARLSBAD MUNICIPAL WATER DISTRICT



CARLSBAD MUNICIPAL WATER DISTRICT

FIRE HYDRANT
ASSEMBLY W-17



NOTES:

CARLSBAD MUNICIPAL WATER DISTRICT

FIRE HYDRANT 
INSTALLATION W-18



D

D

CARLSBAD MUNICIPAL WATER DISTRICT

CONCRETE THRUST BLOCKS
W-19
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CARLSBAD MUNICIPAL WATER DISTRICT

THRUST BLOCK FOR REDUCER
  4" THRU 12" W-20



CARLSBAD MUNICIPAL WATER DISTRICT

GATE VALVE 
INSTALLATION W-21



CARLSBAD MUNICIPAL WATER DISTRICT

BUTTERFLY VALVE 
INSTALLATION W-22



CARLSBAD MUNICIPAL WATER DISTRICT

VALVE BOX
ASSEMBLY W-23



CARLSBAD MUNICIPAL WATER DISTRICT

VALVE OPERATOR
EXTENSION STEM W-24



CARLSBAD MUNICIPAL WATER DISTRICT

PROTECTION POST
W-25



W
A
T
E
R

CARLSBAD MUNICIPAL WATER DISTRICT

MARKER POST
W-26



CARLSBAD MUNICIPAL WATER DISTRICT

BYPASS TEE FOR
CROSS CONNECTION TESTING W-27



CARLSBAD MUNICIPAL WATER DISTRICT

WARNING/IDENTIFICATION TAPE
AND TRACER WIRE INSTALLATION W-28











UNDERCUT ACP WATER MAIN 
REPLACEMENT W-30

CARLSBAD MUNICIPAL WATER DISTRICT



SLOPE SECTION

VERTICAL OFFSET

VERTICAL OFFSET

VERTICAL OFFSET AT 
UTILITY CROSSING W-31

CARLSBAD MUNICIPAL WATER DISTRICT



WATER SAMPLING STATION
W-32

CARLSBAD MUNICIPAL WATER DISTRICT



ABBREVIATIONS:

AL ALUMINUM
APWA AMERICAN PUBLIC WORKS ASSOCIATION
AWWA AMERICAN WATER WORKS ASSOCIATION
BLK BLACK
BLU BLUE
BOC BACK OF CURB
CML&TW CEMENT-MORTAR LINED AND TAPE WRAPPED
CP CATHODIC PROTECTION
CI CAST IRON
CoC CITY OF CARLSBAD
CTS CORROSION TEST STATION
Cu COPPER
DI DUCTILE IRON
DW DOMESTIC WATER
EOP EDGE OF PAVEMENT
EXIST EXISTING
HMWPE HIGH MOLECULAR WEIGHT POLYETHYLENE
IJ ISOLATION JOINT
INSUL INSULATING
LB POUND
Mg MAGNESIUM
Mn MANGANESE
MAX MAXIMUM
MIN MINIMUM
Ni NICKEL
No. NUMBER
PE POLYETHYLENE
PW POTABLE WATER
PSI POUNDS PER SQUARED INCH
PVC POLYVINYL CHORIDE
QTY. QUANTITY
RECOM RECOMMENDATION
REF REFERENCE
REQ REQUIRED
RHH-RHW RUBBER INSULATED HIGH HEAT, AND RUBBER INSULATED HEAT AND WATER RESISTANT
SCH SCHEDULE
Si SILICON
SPECS SPECIFICATIONS
STA STATION
STRD STRANDED
TYP TYPICAL
VAR VARIOUS
YLW YELLOW

CARLSBAD MUNICIPAL WATER DISTRICT

CATHODIC PROTECTION
ABBREVIATIONS WC-1



GENERAL NOTES

1. ALL MATERIALS AND INSTALLATION METHODS SHALL BE IN ACCORDANCE WITH THESE DRAWINGS
AND TECHNICAL SPECIFICATIONS.

2. UNLESS OTHERWISE NOTED, DRAWINGS ARE NOT SHOWN TO SCALE.

3. CORROSION TEST STATIONS:

A. INSTALL TEST STATION BOXES AS SHOWN IN THE PLANS AND PERPENDICULAR TO THE  PIPELINE
AT THE TEST WIRE CONNECTION POINT. TEST STATION LOCATIONS MAY BE MOVED ±5' FROM THE
STATIONS SHOWN TO AVOID DRIVEWAYS OR INTERFERENCE WITH OTHER STRUCTURES.
COORDINATE INSTALLATION OF TEST STATION CONDUIT WITH POSTS AND OTHER FIXTURES  TO
AVOID DAMAGE TO CONDUIT. INSTALL TEST STATION BOXES A MIN OF 4' FROM EOP OR BOC.

B. ALL WIRES SHALL HAVE ENOUGH SLACK TO ALLOW TERMINAL BOARD TO BE REMOVED 24" FROM
THE OPENING OF BOX.

C. INSTALL REINFORCED CONCRETE PAD (24" SQ. OR 24" DIA. x 6" THICK) AROUND TEST BOXES IN
UNPAVED AREAS. USE No. 4 REBAR. SEE STANDARD DRAWING WC-6.

D. IDENTIFY TEST LEADS WITH HEAT SHRINK SLEEVE.

E. WIRE SIZE, INSULATION, AND COLORS SCHEDULE

· PIPELINE LEADS
· ANODE LEAD
· CASING LEAD
· BOND WIRE

F. PLACE ALL WIRE RUNS IN SCH 80 PVC CONDUIT WITH SOLVENT WELDED JOINTS @ A MIN OF 3
FEET BELOW FINISHED GRADE. CONDUIT AND WIRES NOT SHOWN IN ALL DETAILS FOR CLARITY.

4. ANODE INSTALLATION NOTES:

A. INSTALL ANODES ACCORDING TO THE PLANS AND SPECIFICATIONS.

B. INSTALL PLASTIC WARNING TAPE ALONG ENTIRE HORIZONTAL RUN OF WIRES. USE 6" WIDE 4 MIL
THICK INERT PLASTIC TAPE PRINTED WITH "CAUTION CATHODIC PROTECTION CABLE BELOW."

C. PLACE ALL HORIZONTAL AND VERTICAL WIRE RUNS IN SCH 40 PVC CONDUIT WITH SOLVENT
WELDED JOINTS @ A MIN OF 3 FEET BELOW FINISHED GRADE. CONDUIT NOT SHOWN IN ALL
DETAILS FOR CLARITY.

D. NUMBER OF ANODES AND TYPE VARIES. ANODES MAY BE INSTALLED ON EITHER SIDE OF THE
PIPE MIN 8' FROM PIPE. DO NOT EXCEED THE BOUNDS OF CoC RIGHT-OF-WAY.

E. BACKFILL ANODES WITH CLEAN NATIVE SOIL IN 6" LIFTS. BACKFILL SHALL BE SCREENED AND
FREE OF ROCKS LARGER THAN 2 INCHES IN DIAMETER.

F. AT CASINGS PLACE ANODES ADJACENT TO NON-ENCASED CARRIER PIPE.

5. BURIED MECHANICAL JOINTS, I.E., VALVES, FLANGES OR COUPLINGS, EXCEPT INSULATING FLANGES,
MUST BE BONDED PER STANDARD DRAWING WC-4 AND WAX TAPED, PER AWWA C217.

6. NO WIRE SPLICES ARE PERMITTED.

7. WIRE CONNECTIONS TO PIPE SHALL BE MADE BY THE EXOTHERMIC WELD OR PIN BRAZING PROCESS.
ATTACH 1 WIRE PER ATTACHMENT POINT. ALL WELDS MUST BE SEPARATED BY 6" MIN. SEE STANDARD
DRAWING WC-5.

8. CONTRACTOR SHALL DOCUMENT ALL CHANGES FROM THE PROJECT DRAWINGS AND SUBMIT
"AS-BUILT" DRAWINGS TO THE OWNER'S REPRESENTATIVE PRIOR TO COMPLETION OF WORK.

- No. 8 AWG STRANDED HMWPE BLACK
- No. 12 AWG STRANDED HMWPE BLACK
- No. 10 AWG STRANDED HMWPE BLACK
- No. 4 AWG STRANDED HMWPE BLACK

CARLSBAD MUNICIPAL WATER DISTRICT

CATHODIC PROTECTION
GENERAL NOTES WC-2



INSULATED THREADED STUD (SEE DETAIL BELOW)

STEEL WASHER & NUT
(BOTH SIDES) (2 PLCS)

12", TYP

TYPE E G-10 INSULATING GASKET

FLANGE

NOT INSULATED, JOINT
BOND NOT SHOWN FOR
CLARITY

G-10, TYPE "E" INSULATING GASKET
WITH RECT O-RING SEE NOTE 2

EXTERNAL PETROLATUM
WAX TAPE WRAP. SEE
NOTE 3

THREADED STUD
OR BOLT

G-10 INSULATING SLEEVE

WAX TAPE, TYP.
SEE NOTE 3.

NOTES:

1. FULL LENGTH INSULATING SLEEVES REQUIRED AT ALL THRU-FLANGE BOLTS OR STUDS.

2. VALVE AND INSULATING FLANGE KIT TO BE ASSEMBLED AND TESTED BY THE CONTRACTOR'S CORROSION ENGINEER AND VERIFIED BY CoC
REPRESENTATIVE PRIOR TO BURIAL. RE-TEST AFTER FINAL INSTALLATION. SEE SPECIFICATION SECTION 16640.

3. BURIED INSULATING FLANGES ARE TO BE WRAPPED WITH WAX TAPE. DAMAGED COATINGS WHERE INSULATING FLANGES ARE INSTALLED IN VAULTS
ARE TO BE REPAIRED PER PROJECT COATING SPECIFICATIONS.

4. WIRES EXTEND TO TEST STATION (NOT SHOWN FOR CLARITY).

5. ALL INSULATED FLANGES REQUIRE A TEST STATION. SEE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

6. FOR NOMINAL PIPE DIAMETERS UP TO AND INCLUDING 36", PROVIDE ONE INSULATING WASHER AND ONE STEEL WASHER ON EACH SIDE OF THE FLANGE
FOR EACH FLANGE BOLT. FOR NOMINAL PIPE DIAMETERS GREATER THAN 36", THE INSULATING WASHERS SHALL BE INSTALLED SANDWICHED BETWEEN
A PAIR OF MATCHING STEEL WASHERS (NOT SHOWN FOR CLARITY) ON EACH SIDE OF THE FLANGE FOR EACH FLANGE BOLT.

GASKET - TYPE "E" G-10 W/ RECT. O-RING EPDM
SLEEVE - G-10 GLASS
WASHER - G-10 GLASS

INSULATING MATERIAL:

12", TYP

G-10 INSULATING
WASHER (2 REQ)THREADED STUD

4-WIRE ISOLATION FLANGE
TEST STATION. STD DWG

WC-14 SEE NOTE 5 BELOW A1 A2 B1 B2

A1 A2 B1 B2

WIRE TO STRUCTURE
WELD. TYP, STD DWG WC-5

WIRE TO STRUCTURE
WELD. TYP, STD DWG WC-5

4-WIRE ISOLATION FLANGE
TEST STATION. STD DWG

WC-14 SEE NOTE 5 BELOW

4-WIRE ISOLATION FLANGE
TEST STATION. STD DWG
WC-14 SEE NOTE 5 BELOW

CARLSBAD MUNICIPAL WATER DISTRICT

INSULATING FLANGE KIT
WC-3



NOTES:

2. ALL BOND WIRES SHALL BE STRD. COPPER WIRE W/HMWPE
INSULATION, INSTALLED AT MIN. LENGTH BUT ACCOUNTING FOR FULL
ALLOWABLE JOINT MOVEMENT.

3. TWO No.4 BOND WIRES ARE REQUIRED PER JOINT FOR PIPE DIAMETERS
24" AND SMALLER. THREE No.4 BOND WIRES ARE REQUIRED PER JOINT
FOR PIPE DIAMETERS GREATER THAN 24".

4.

5.

BOND WIRES SHALL BE SPACED 6" APART MIN.

6.

7.

8.

WAX TAPE ALL BURIED BOLTED FITTINGS PER AWWA C217.

HEAT SHRINKABLE POLYOLEFIN COATING FOR CONNECTIONS NOT
SHOWN FOR CLARITY.

APPLY BONDS BEFORE HEAT SHRINK COATING.

FLANGED JOINT (NON-INSULATING)

PUSH-ON JOINT
BOND WIRE, (TYP)

WELD DETAIL, (TYP)
SEE STD DWG WC-5

WIRE-TO-STRUCTURE
CONNECTION, (TYP).

NOTE: BOND EACH INDIVIDUAL METALLIC COMPONENT.

MECHANICAL SLEEVE COUPLING

ADAPTER BLIND FLANGE

VALVE

VICTAULIC COUPLING

DISMANTLING JOINT WITH VALVE

METALLIC
PIPE, (TYP)

VALVE CROSSING CROSS

FLEXIBLE JOINT BEND FLEX COUPLING WITH RESTRAINER TEE

1. DEPICTED BOND LOCATIONS ARE DIAGRAMMATIC IN NATURE. INSTALL
BONDS AT LOCATIONS PER SECTION VIEW BELOW.

ALL WIRE CONNECTIONS SHALL BE MADE BY THE EXOTHERMIC WELD
OR PIN BRAZING PROCESS. MECHANICAL JOINT

SEE STD DWG WC-5

CARLSBAD MUNICIPAL WATER DISTRICT

JOINT BOND FOR NON-WELDED
DIP AND STEEL JOINTS WC-4



STEP 1. GRIND STRUCTURE CONNECTION AREA
(3"x3") TO BARE SHINY METAL AND CLEAN
WITHOUT REMOVING EXCESS METAL.

JOINT BOND WIRE OR
WIRE TO TEST STATION
(SIZE AS REQ)

STEP 4.

STEP 5.

STEP 3.

STEP 2. STRIP INSULATION FROM WIRE.  ATTACH
SLEEVE

REMOVE SLAG FROM CONNECTION &
STRIKE WITH 2 LB. HAMMER TO TEST
FOR SOUNDNESS.

HOLD MOLD FIRMLY WITH OPENING AWAY
FROM OPERATOR & IGNITE.

COVER CONNECTION AND EXPOSED
STRUCTURE SURFACE WITH A WELD CAP
AND BITUMINOUS COATING COMPOUND.

EXOTHERMIC WELD PIN BRAZING

1. DEGREASE AND CLEAN
STRUCTURE TO BARE,
BRIGHT METAL WITH
MECHANICAL DEVICES
WITHOUT REMOVING EXCESS
METAL.

2. STRIP WIRE INSULATION AND
ATTACH FROM WIRE AND
ATTACH A BAC M1
COMPRESSION TERMINAL OR
APPROVED EQUAL.

3. LOAD THE BRAZING GUN
WITH A DIRECT BRAZING PIN
AND FERRULE. USE A
THREADED, TYPE
CONNECTION FOR
ABOVE-GROUND USE ONLY.

4. BRAZE THE WIRE TO THE
PIPE. EXTRA MATERIAL
REQUIRED FOR DI OR CI PIPE.

5. TEST BRAZE BY BREAKING
OFF THE SHANK OF THE
PLAIN PIN WITH A HAMMER.

6. COVER CONNECTION WITH
MASTIC FILLED WELD CAP
AND BITUMASTIC COATING
80% SOLIDS BY VOLUME
OVER WELD CAP AND ALL
EXPOSED METAL.

7. ALLOW WELD COATING TO
CURE PER MANUF RECOM
BEFORE BURIAL.

COPPER SLEEVE

PIPELINE

EXOTHERMIC WELD
OR PIN BRAZING, TYP

BITUMASTIC COATINGWELD CAP
MASTIC

WIRE

COPPER LUG RING

STRUCTURE
GRAPHITE COVER

STARTING POWDER
METAL WELDING POWDER
METAL DISC

GRAPHITE MOLD

HANDLE

PIPELINE
SURFACE

STRUCTURE

GUN
BRAZING

PIN

FERRULE

WIRE WITH
RING LUG

SLEEVE

NOTES:

1. PROCEDURE SHOWN ABOVE IS TO BE USED AS A GENERAL GUIDE ONLY.
CONSULT MANUFACTURER'S LITERATURE FOR SPECIFIC INSTALLATION
INSTRUCTIONS.

2. ALL WELDS SHALL BE A MIN OF 6" APART UNLESS OTHERWISE INDICATED IN
MANUFACTURER'S INSTRUCTIONS.

3. SEE STANDARD DRAWINGS WC-1 & WC-2 FOR GENERAL NOTES AND
ABBREVIATIONS.

WIRE

3" BARE SURFACE,
ONLY BELOW THE
CAP WELD.

CARLSBAD MUNICIPAL WATER DISTRICT

WIRING-TO-STRUCTURE
WELD DETAIL WC-5



6"

12
"

12 1/4"

10 1/2"

8 3/4"

CORROSION

3-1/4"
1-1/4"

3"

CARLSBAD MUNICIPAL WATER DISTRICT

FLUSH MOUNTED 
TEST BOX WC-6



38"

30 1/8"
TO 31"

8"

CARLSBAD MUNICIPAL WATER DISTRICT

48 LB HIGH POTENTIAL
MAGNESIUM ANODE WC-7



CARLSBAD MUNICIPAL WATER DISTRICT

ZINC ANODE FOR
1" AND 2" WATER SERVICE WC-8



PIPE

CARLSBAD MUNICIPAL WATER DISTRICT

HEAT SHRINKABLE LABEL
WC-9



EXISTING PIPE

CARLSBAD MUNICIPAL WATER DISTRICT

TEST STATION
CORROSION MONITORING WC-10



CML&C
STEEL

CML&C
STEEL

BINDING POST

STATION XX+XX

CARLSBAD MUNICIPAL WATER DISTRICT

2-WIRE TEST STATION
WIRING WC-11



EXISTING PIPE

15 FT (MIN.)

CARLSBAD MUNICIPAL WATER DISTRICT

 TEST STATION 
WITH ANODES WC-12



CML&C
STEEL

BINDING POST

STATION XX+XX

CARLSBAD MUNICIPAL WATER DISTRICT

TEST STATION WITH
ANODES WIRING WC-13



EXISTING PIPE

SOUTH/WEST NORTH/EAST

CARLSBAD MUNICIPAL WATER DISTRICT

 TEST STATION -
INSULATING FLANGE WC-14



EXISTING PIPE CASING

CARLSBAD MUNICIPAL WATER DISTRICT

TEST STATION - 
NEW CASING WC-15



CML&C
STEEL
(WEST)

BINDING POST

CML&C
STEEL
(WEST)

CML&C
STEEL
(EAST)

CML&C
STEEL
(EAST)

STATION XX+XX

CARLSBAD MUNICIPAL WATER DISTRICT

INSULATING FLANGE OR 
CASING TEST STATION WIRING WC-16




