


Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:03:47-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:31:55-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:01:07-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:31:45-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:01:21-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:31:35-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:00:49-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:31:25-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:01:42-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:31:17-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:01:52-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:31:03-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:02:05-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:30:52-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:02:25-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:30:29-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:02:36-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:30:17-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:02:48-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:17:31-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:50:12-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 15:11:32-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:50:31-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 15:12:02-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:27:58-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:30:01-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:50:59-07'00'

Digitally signed by Ashritha Banapuram
Contact Info: Carollo Engineers, Inc
Date: 2018.04.24 14:58:27-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:51:10-07'00'

Digitally signed by Ashritha Banapuram
Contact Info: Carollo Engineers, Inc
Date: 2018.04.24 14:58:54-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:27:23-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:29:48-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:51:33-07'00'

Digitally signed by Ashritha Banapuram
Contact Info: Carollo Engineers, Inc
Date: 2018.04.24 14:59:17-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:51:44-07'00'

Digitally signed by Ashritha Banapuram
Contact Info: Carollo Engineers, Inc
Date: 2018.04.24 14:59:35-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:51:55-07'00'

Digitally signed by Ashritha Banapuram
Contact Info: Carollo Engineers, Inc
Date: 2018.04.24 14:59:47-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:26:46-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:29:32-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:23:56-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:29:21-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:24:18-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:29:10-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:24:28-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:28:56-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:24:37-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:28:46-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:24:46-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:28:35-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:24:58-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:28:25-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:25:41-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:28:16-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:54:44-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 15:12:16-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:54:58-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 15:12:35-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 13:55:12-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.24 15:12:48-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:06:52-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:28:01-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:07:16-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:27:53-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:07:47-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:27:42-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:07:59-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:27:33-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:08:09-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:27:25-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:08:21-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:35:49-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:08:33-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:27:15-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:08:45-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:27:06-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 12:30:07-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 12:40:44-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:09:08-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:27:44-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:09:18-07'00'

Digitally signed by Inderpreet Chaggar
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:27:59-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:10:50-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:26:46-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:11:10-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:26:37-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:11:23-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:26:30-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:11:34-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:26:23-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:11:44-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:26:15-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:11:54-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:26:07-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:12:06-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:25:58-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:12:17-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:25:51-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:12:26-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:25:41-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:12:35-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:25:33-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:12:45-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:25:24-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:14:26-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:25:14-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:14:43-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:25:05-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:15:01-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:24:45-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:15:10-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:24:37-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:15:18-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:24:26-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:15:26-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:24:15-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:15:35-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:23:52-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:15:44-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:23:44-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:15:53-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:23:35-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:16:01-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:23:25-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:16:11-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:19:20-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:17:30-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:17:46-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:17:47-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:17:36-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:18:01-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:16:58-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:18:10-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:16:46-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:18:23-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:09:47-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:18:33-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:01:37-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:18:43-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:01:24-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:18:51-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:00:34-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:19:01-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:00:22-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:19:10-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 10:00:11-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:19:23-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:59:44-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:20:28-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:59:31-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:20:43-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:58:35-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:20:53-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:58:24-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:21:01-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:56:49-07'00'



Digitally signed by Darren G. Baune
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:21:11-07'00'

Digitally signed by Jonathon P. Marshall
Contact Info: Carollo Engineers, Inc.
Date: 2018.04.25 09:56:35-07'00'



DETAIL DESIGNATIONS

DETAIL NUMBER

A AMPERE

AC ALTERNATING CURRENT

A.C. ASPHALT CONCRETE

ACTS AC MITIGATION TEST STATION

AJB ANODE JUNCTION BOX

AMP AMPERE

AN ANODE

APPROX. APPROXIMATELY

ARV AIR RELEASE VALVE

ATS ANODE TEST STATION

AWG AMERICAN WIRE GAUGE

CMLC CEMENT MORTAR LINED & COATED

CATS CASING TEST STATION

CP CATHODIC PROTECTION

CTS CORROSION TEST STATION

DFT DRY FILM THICKNESS

DR DRAIN CABLE

E EXISTING

EP EDGE OF PAVEMENT

FT FEET

GRS GALVANIZED RIGID STEEL

HMWPE HIGH MOLECULAR WEIGHT

POLYETHYLENE

HSCI HIGH SILICON CAST IRON

IJTS INSULATING JOINT TEST STATION

IJTSA IJTS W/ANODES

LB POUNDS

MAX MAXIMUM

MH MANHOLE

MIN MINIMUM

N NEW

NO. NUMBER

O.A. OUTER DIAMETER

PL PIPELINE

PVC POLYVINYL CHLORIDE

REQ'D REQUIRED

REV REVISION

RW RECYCLED WATER

SCH SCHEDULE

THHN THERMOPLASTIC HIGH

HEAT-RESISTANT NYLON COATED

THWN THERMOPLASTIC HIGH

WATER-RESISTANT NYLON-COATED

TYP TYPICAL

V VOLTS

W/ WITH

XHHW CROSS-LINKED POLYETHYLENE,

HIGH HEAT-RESISTANT, WATER

RESISTANT

& AND

Ø DIAMETER

' FEET

" INCH

DRAWING WHERE

THE DETAIL APPEARS

ABBREVIATIONS

TABLE 1 - CMLC STEEL OPTION

RECTIFIERS & ANODE BEDS

1 51+00 30V, 20A 42" TURLOCK RW PIPELINE 1 12 1/CP03

2 130+60 30V, 20A 42" TURLOCK RW PIPELINE 1 12 2/CP03

3 264+28 30V, 20A 42" TURLOCK RW PIPELINE 1 12 1/CP04

4 TURLOCK OUTFALL SITE 30V, 20A 42" TURLOCK RW PIPELINE 1 12 2/CP04

  RECTIFIER   HSCI ANODE SITE

NO. STATIONING SIZE  STRUCTURE(S) ANODES BED PLAN

1. THE CATHODIC PROTECTION SYSTEM FOR THE TURLOCK RECYCLED WATER PIPELINE CONSISTS OF

IMPRESSED CURRENT CATHODIC PROTECTION SYSTEMS.  EACH IMPRESSED CURRENT CATHODIC

PROTECTION SYSTEM CONSISTS OF A RECTIFIER AND A DEEP ANODE GROUND BED WITH CAST IRON

ANODES. SEE TABLE 1 ON SHEET CP01 FOR CMLC PIPE OPTION & TABLE 3 ON SHEET CP02 FOR DUCTILE

IRON PIPE OPTION FOR THE SIZE OF THE RECTIFIERS AND THE QUANTITY OF THE ANODES.

2. THE ELECTRIC SERVICE FOR THE RECTIFIERS SHALL BE PROVIDED FROM THE NEAREST POWER POLE

TO THE RECTIFIER SITE, EXCEPT FOR THE TURLOCK OUTFALL SITE WHERE THE CONTRACTOR SHALL

COORDINATE WITH THE CITY OF TURLOCK FOR OBTAINING POWER FROM EXISTING POWER PANEL. ANY

REQUIREMENTS SET BY TID FOR PROVIDING POWER TO THE RECTIFIERS SHALL BE FULFILLED BY THE

CONTRACTOR.

3. CALL UNDERGROUND SERVICE ALERT BEFORE DIGGING, TRENCHING OR DRILLING AT ANY LOCATION.

4. ALL UNDERGROUND UTILITY LOCATIONS SHOWN ON THE SITE PLANS ON SHEETS CP03 AND CP04 ARE

APPROXIMATE ONLY. THE CONTRACTOR SHALL VERIFY LOCATIONS WITH ENGINEER PRIOR TO DIGGING

AND TRENCHING. THE CONTRACTOR SHALL UNCOVER ANY UTILITIES WITHIN 2 FEET OF THE

EXCAVATION.

5. CASINGS SHALL BE COATED WITH 3M SCOTCHKOTE ABRASION RESISTANT COATING 328 WITH A MINIMUM

OF 40MIL DFT.

6. INSTALL CATHODIC PROTECTION ON ALL BLOW-OFF ASSEMBLIES PER DETAIL 1/CP09. INSTALL CATHODIC

PROTECTION ON ALL ARV ASSEMBLIES PER DETAIL 2/CP09.

7. ALL AT GRADE UTILITY BOXES SHALL BE HS-20 RATED.

8. AFTER COMPLETION, THE CATHODIC PROTECTION SYSTEM SHALL BE ENERGIZED AND COMMISSIONED

UNDER THE SUPERVISION OF THE PROJECT'S REGISTERED CORROSION ENGINEER.

GENERAL CATHODIC PROTECTION NOTES: 

SYMBOLS

RECTIFIER UNIT

ANODE BED

TABLE 2 - CMLC STEEL OPTION

TEST STATIONS

TABLE 2 (CONTINUED)

TEST STATIONS

NO. STATIONING CIVIL SHEET CTS TYPE STRUCTURE(S) DETAIL

1 TIE IN C02 IJTS EXISTING 42" PL & 42" RW 3/CP07

2 12+00 P01 CTS 42" RW 4/CP07

3 37+20 P03 CTS 42" RW 4/CP07

4 47+80 P04 CATS 42" RW & 54" CASING 5/CP07

5 50+60 P05 CATS 42" RW & 54" CASING 5/CP07

6 55+00 P05 CTS 42" RW 4/CP07

7 65+00 P06 CTS 42" RW 4/CP07

8 75+00 P07 CTS 42" RW 4/CP07

9 85+00 P08 CTS 42" RW 4/CP07

10 95+00 P09 CTS 42" RW 4/CP07

11 105+00 P10 CTS 42" RW 4/CP07

12 115+00 P11 CTS 42" RW 4/CP07

13 125+00 P12 CTS 42" RW 4/CP07

14 135+00 P13 CTS 42" RW 4/CP07

15 144+80 P14 CTS 42" RW 4/CP07

16 155+00 P15 CTS 42" RW 4/CP07

17 164+80 P16 CTS 42" RW 4/CP07

18 175+40 P17 CTS 42" RW 4/CP07

19 183+80 P18 CATS 42" RW & 54" CASING 5/CP07

20 184+40 P18 CATS 42" RW & 54" CASING 5/CP07

21 195+00 P19 CTS 42" RW 4/CP07

NO. STATIONING CIVIL SHEET CTS TYPE STRUCTURE(S) DETAIL

22 205+00 P20 CTS 42" RW 4/CP07

23 215+00 P21 CTS 42" RW 4/CP07

24 225+00 P22 CTS 42" RW 4/CP07

25 235+55 P23 CATS 42" RW & 54" CASING 5/CP07

26 237+85 P23 CATS 42" RW & 54" CASING 5/CP07

27 245+00 P24 CTS 42" RW 4/CP07

28 255+00 P25 CTS 42" RW 4/CP07

29 265+00 P26 CTS 42" RW 4/CP07

30 275+00 P27 CTS 42" RW 4/CP07

31 285+00 P28 CTS 42" RW 4/CP07

32 295+20 P29 CTS 42" RW 4/CP07

33 305+00 P30 CTS 42" RW 4/CP07

34 315+00 P31 CTS 42" RW 4/CP07

35 325+00 P32 CTS 42" RW 4/CP07

36 335+00 P33 CTS 42" RW 4/CP07

37 345+00 P34 CTS 42" RW 4/CP07

38 355+00 P35 CTS 42" RW 4/CP07

39 365+00 P36 CTS 42" RW 4/CP07

40 375+00 P37 CTS 42" RW 4/CP07

41 385+00 P38 CTS 42" RW 4/CP07

42 TIE IN C04 IJTS EXISTING 42" PL & 42"/24" RW 3/CP07

CMLC STEEL PIPE OPTION

CP01
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TABLE 3 - DUCTILE IRON OPTION

RECTIFIERS & ANODE BEDS

TABLE 4 - DUCTILE IRON OPTION

TEST STATIONS

NO. STATIONING CIVIL SHEET CTS TYPE STRUCTURE(S) DETAIL

1 TIE IN C02 IJTS EXISTING 42" PL & 42" RW 3/CP07

2 12+00 P01 CTS 42" RW 4/CP07

3 37+20 P03 CTS 42" RW 4/CP07

4 47+80 P04 CATS 42" RW & 54" CASING 5/CP07

5 50+60 P05 CATS 42" RW & 54" CASING 5/CP07

6 55+00 P05 CTS 42" RW 4/CP07

7 65+00 P06 CTS 42" RW 4/CP07

8 75+00 P07 CTS 42" RW 4/CP07

9 85+00 P08 CTS 42" RW 4/CP07

10 95+00 P09 CTS 42" RW 4/CP07

11 105+00 P10 CTS 42" RW 4/CP07

12 115+00 P11 CTS 42" RW 4/CP07

13 125+00 P12 CTS 42" RW 4/CP07

14 135+00 P13 CTS 42" RW 4/CP07

15 144+80 P14 CTS 42" RW 4/CP07

16 155+00 P15 CTS 42" RW 4/CP07

17 164+80 P16 CTS 42" RW 4/CP07

18 175+40 P17 CTS 42" RW 4/CP07

19 183+80 P18 CATS 42" RW & 54" CASING 5/CP07

20 184+40 P18 CATS 42" RW & 54" CASING 5/CP07

21 195+00 P19 CTS 42" RW 4/CP07

22 205+00 P20 CTS 42" RW 4/CP07

NO. STATIONING CIVIL SHEET CTS TYPE STRUCTURE(S) DETAIL

23 215+00 P21 CTS 42" RW 4/CP07

24 225+00 P22 CTS 42" RW 4/CP07

25 235+55 P23 CATS 42" RW & 54" CASING 5/CP07

26 237+85 P23 CATS 42" RW & 54" CASING 5/CP07

27 245+00 P24 CTS 42" RW 4/CP07

28 255+00 P25 CTS 42" RW 4/CP07

29 265+00 P26 CTS 42" RW 4/CP07

30 275+00 P27 CTS 42" RW 4/CP07

31 285+00 P28 CTS 42" RW 4/CP07

32 295+20 P29 CTS 42" RW 4/CP07

33 305+00 P30 CTS 42" RW 4/CP07

34 315+00 P31 CTS 42" RW 4/CP07

35 325+00 P32 CTS 42" RW 4/CP07

36 335+00 P33 CTS 42" RW 4/CP07

37 345+00 P34 CTS 42" RW 4/CP07

38 355+00 P35 CTS 42" RW 4/CP07

39 365+00 P36 CTS 42" RW 4/CP07

40 375+00 P37 CTS 42" RW 4/CP07

41 386+30 P38 ACTS 42" RW 1/CP11

42 387+50 P38 ACTS 42" RW 1/CP11

43 **END** C04 IJTS EXISTING 42" PL & 42"/24" RW 3/CP07

TABLE 4 - DUCTILE IRON OPTION (CONTINUED)

TEST STATIONS

DUCTILE IRON PIPE OPTION

1 130+60 30V, 25A 42" TURLOCK RW PIPELINE 1 12 2/CP03

2 TURLOCK OUTFALL SITE 30V, 25A 42" TURLOCK RW PIPELINE 1 12 2/CP04
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CP04

EXISTING POWER POLE

CONTRACTOR SHALL

ARRANGE FOR POWER

DROP FROM TID

DEEP ANODE BED (SEE TABLE 1 ON

SHEET CP01 FOR NUMBER OF ANODES)

SEE DETAIL

3" SCH 80 PVC CONDUIT W/ANODE CABLES

SEE DETAIL

1" SCH 80 PVC CONDUIT

W/DRAIN & TEST CABLES

SEE DETAIL

CABLE-TO-PIPE CONNECTION

FOR STRUCTURE CABLE

SEE DETAIL

2" SCH 80 PVC CONDUIT FOR AC POWER CABLES

(SEE GENERAL CATHODIC PROTECTION NOTE 2.)

SEE DETAIL

RECTIFIER

SEE DETAIL

ANODE DEEP BED (SEE

TABLES 1 & 3 ON SHEETS

CP01 FOR NUMBER OF

ANODES)

SEE DETAIL

3" SCH 80 PVC CONDUIT

W/ANODE CABLES

SEE DETAIL

1" SCH 80 PVC CONDUIT

W/DRAIN & TEST CABLES

SEE DETAIL

CABLE-TO-PIPE CONNECTION

FOR STRUCTURE CABLE

SEE DETAIL

RECTIFIER

SEE DETAIL

8'-5"

12'

10'

BEGIN ZINC RIBBON

STATION 386+50.

INSTALL ACTS

SEE DETAIL

END ZINC RIBBON

STATION 387+50.

INSTALL ACTS

SEE DETAIL

NOTE:

CONTRACTOR SHALL ARRANGE FOR AC POWER FROM CITY OF TURLOCK FOR RECTIFIER .

13' MINIMUM
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ANODE CENTRALIZER

(TYP OF 3 @ 120

DEGREES)

2" SCH 80

PLASTIC VENT PIPE

SEE DETAIL

#8 AWG/HALAR-HMWPE

ANODE CABLE

84" LONG, 2.66" Ø

85-POUND HIGH SILICON

CAST IRON ANODE (TYPE

TA-4)

5'

5'

5'

PREMIXED

NON-SHRINK

GROUT

PEA GRAVEL

COKE BREEZE

ANODE #1

PVC CAP

5'

12"

ANODE INSTALLATION

(TYP OF 12)

SEE DETAIL

2" SCH 80 PVC VENT

PIPE W/ BOTTOM 152-FEET

PERFORATED

SEE DETAIL
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D
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T
H

AS

REQ'D

(136' MIN)

CONCRETE MOUNTING PAD

SEE DETAIL

60"

30" MIN

24" MIN

3" SCH 80 PVC CONDUIT W/(12)

#8 AWG HALAR HMWPE

ANODE CABLES

PREMIXED NON-SHRINK GROUT

TO NEW ANODE

JUNCTION BOX

COUPLING

(IF REQUIRED)

3/4"x1-1/2"

DRAIN ROCK

12"Ø 14 GAUGE STEEL

WELL CASING (IF REQ'D

TO PREVENT HOLE

CAVE-IN)

2" SCH 80 PVC CONDUIT

VENT PIPE

2"Ø PVC VENT PIPE

CONCRETE BOX

SEE DETAIL

NEW STANDARD 12" CAST IRON VALVE BOX

RING & TRAFFIC COVER MARKED "ANODE"

(HS-20 RATED)

6"

12"

CONCRETE

COLLAR

3000 PSI

UNPAVED AREA

NOTE:

ROCKS, BOULDER, GRAVEL, DEBRIS, ETC MAY BE ENCOUNTERED DURING

THE DRILLING OPERATION. THE CONTRACTOR SHALL BE PREPARED FOR

ALL ADVERSE CONDITIONS. NO ADDITIONAL COMPENSATION WILL BE

PROVIDED TO THE CONTRACTOR

28.75"

#4 REBAR,

FORMED IN TO 25" X

25" SQUARE &

CENTERED IN SLAB

28.75"

1" Ø HOLE

(TYP OF 2)

6" THICK

CONCRETE

MOUNTING PAD

25"

25"

3.75"

(TYP)

3.75" (TYP)

6"

12"

6"

13"

GROUND TO SLOPE

AWAY FROM WELL

1"

ANODE

16.75"

11" Ø CAST IRON

LID, MARKED

"ANODE"

(HS-20 RATED)

#4 REBAR

CENTERED

IN COLLAR

(G8 CHRISTY) CONCRETE TRAFFIC

BOX W/CAST IRON LID

(HS-20 RATED)

CONCRETE COLLAR

3000 PSI

120 DEGREES

8" TYP

6" TYP

1/16" PERFORATION (TYP)

1/16" PERFORATION

(TYP)

2"Ø SCH 80

PVC PIPE

10'

DRAIN ROCK

TO RECTIFIER

NOTES:

1. PERFORATE ALL LENGTHS OF PIPE THAT WILL BE INSTALLED IN COKE

BREEZE.

2. GLUE PVC JOINTS AND SECURE W/(3) 

3

4

"-10 SELF-TAPPING SHEET

METAL SCREWS.

3. PERFORATION SHALL BE COMPLETED IN THE SHOP. NO FIELD

PERFORATION SHALL BE ALLOWED.

1" Ø HOLE

(TYP OF 2)

PLAN VIEW

PROFILE VIEW

CABLE IN CONDUIT AS

SPECIFIED ON PLANS

N
A

T
I
V

E
 
B

A
C

K
F

I
L

L

2"

UNIFORM TRENCH

EXISTING PAVEMENT

I
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P
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O
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E
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A

R
E

A
S

EXISTING GRADE U
N

I
M

P
R

O
V

E
D

 
A

R
E

A
S

12"

CUT EACH SIDE

GRADE

PLASTIC WARNING TAPE (SEE NOTE)

RESTORE SURFACE TO

MATCH EXISTING TOPSOIL,

PLANTS, GRAVEL, OR

PAVEMENT

NOTE:

THE WARNING TAPE USED FOR ALL CABLES SHALL BE RED BURIAL TAPE.

36"

AN - ANODE

DR - DRAIN CABLE

TT - TEST

PERMANENT NYLON

MARKING TAG

CABLE

AN - 1

ABBREVIATIONS NUMBER

ANODE NUMBER

LOOP

ANODE

CABLES

#4 REBAR

COKE BREEZE

PVC TAPE

ANODE CABLES

INSULATED BUSHING

ANODE #12

CABLE(S) TO ADJACENT

ANODE(S)

12"

4" THICK UNREINFORCED CONCRETE

CAP, EXTEND TO EDGE OF TRENCH

NEW ABC SUBGRADE PER

THE SPECIFICATIONS

NEW AC PAVEMENT PER

THE SPECIFICATIONS

PVC TAPE WRAP (TYP)

(SEE NOTE)

NOTE:

APPLY PVC TAPE TO ENDS OF ANODE CENTRALIZERS TO PREVENT ANY DAMAGE TO CABLES

DURING INSTALLATION.
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SWITCH OR CIRCUIT

BREAKER

RECTIFIER UNIT

~

120/240 V

DEEP ANODE BED

ANODES

PAVEMENT

OR GRASS

+ -

ANODE

JUNCTION

PANEL

TEST CABLE

DRAIN CABLE

60"

3/4" GALV. STEEL CONDUIT

W/(1) #8 AWG BARE COPPER

CONDUCTOR TO GROUND ROD

G-5 TRAFFIC BOX

OR EQUAL

(HS-20 RATED)

36"

VENT PIPE

2" SCH 80 PVC CONDUIT

W/(3) #10 AWG/THHN CABLES

TO AC POWER SUPPLY

4
0

A

O
N

O
F

F R
E

A
D

 
I
N

S
T

R
U

C
T

I
O

N

R
E

S
E

T
T

E
S

T

5/8"x8' GROUND

ROD

RIGID STEEL TO

PVC CONDUIT

COUPLING (TYP)

ORNAMENTAL RECTIFIER

(DOOR NOT SHOWN FOR

CLARITY)

3" GRS CONDUIT W/(12) #8

AWG/HALAR-HMWPE ANODE

CABLES

3" SCH 80 PVC CONDUIT W/(12) #8

AWG/HALAR-HMWPE ANODE CABLES

ANODE JUNCTION PANEL

SEE DETAIL

RECTIFIER PANEL

SERVICE DISCONNECT

METER SOCKET

(SEE NOTE 3.)

1" GRS CONDUIT W/(2) #4

AWG STRUCTURE CABLES

18" MIN.

1" SCH 80 PVC CONDUIT W/(2) #4

AWG/HMWPE DRAIN AND TEST CABLES

TO STRUCTURE

TO ANODE BED

(SEE NOTE 1.)

TO DEEP ANODE BED

NEW BOLLARD

(TYP OF 2)

SEE DETAIL

NOTES:

1. USE PVC SCHEDULE 80 CONDUIT UNDERGROUND, AND GALVANIZED RIGID STEEL CONDUIT ABOVE GRADE. THE PORTION OF THE GALVANIZED STEEL CONDUIT, WHICH IS UNDERGROUND BEFORE IT TRANSITIONS TO PVC,

SHALL BE PRIMED & TAPE WRAPPED ALONG ENTIRE LENGTH WITH HALF-LAP 10-MIL POLYETHYLENE TAPE.

2. REMOTE MONITORING SYSTEM SHALL BE INSTALLED INSIDE THE RECTIFIER ENCLOSURE.

3. INSTALL AC METER IN AC METER SOCKET FOR RECTIFIERS AT STATIONS 51+00, 130+60, & 264+28. RECTIFIER AT TURLOCK OUTFALL SITE SHALL BE CONNECTED TO AC BREAKER PROVIDED BY CITY OF TURLOCK AND NO

METER SOCKET WILL BE REQUIRED.

4. INSTALL RECTIFIER ID PLATE ON EXTERIOR OF RECTIFIER CABINET DOOR, NOT ON METER CABINET DOOR, AS SHOWN IN DETAIL 2/CP07.

NOTES:

1. NUMBER OF SHUNTS SHALL MATCH NUMBER OF ANODES IN DEEP ANODE BED. ONE SHUNT PER ANODE.

2. IDENTIFY CABLES.  SEE DETAIL 7/CP05.

3. LEAVE ADEQUATE SLACK IN ALL ANODE CABLE WIRES TO ALLOW SPACE FOR CURRENT TESTING WITH CLAMP ON AMMETER.

4. STRUCTURE TEST CABLE NOT SHOWN.

NICKEL PLATED

BRASS

HARDWARE

COPPER

SHORTING STRAP

(15 IN x 1 IN x 1/4 IN

THICK)

0.001 OHM 25 AMP

SHUNT (TYP OF

12)

#8 AWG CABLES

FROM ANODES

ENGRAVED

MICARTA LABEL

(TYP)

#4 AWG/THHN ANODE

HEADER CABLE TO

RECTIFIER POSITIVE

(SEE NOTE 3.)

COPPER LUG

(TYP)

SEE NOTE 3.

FABRIC REINFORCED

PHENOLIC SHUNT PANEL

(SIZED APPROPRIATELY)

TYP

C160

CONCRETE PAD

SEE DETAIL
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NOTES:

1. THE ENGRAVED MICARTA PLATES SHALL BE 

3

16

 INCH THICK

AND LETTERING SHALL BE 

3

8

 INCH HIGH, WHITE ON BLACK.

2. THE PLATES SHALL BE BOLTED TO THE RECTIFIER CABINET

WITH 1/4 INCH DIAMETER BRASS BOLTS.

CITY OF TURLOCK

STATION ____+__

RECTIFIER UNIT

NOTE:

1. BOLLARDS ARE SHOWN IN THE CP STATION SITE PLANS, ARE INDICATED AS NEEDED AT

EACH SITE.

2. BOLLARDS SHALL BE INSTALLED WITH SUFFICIENT SPACE FROM THE CABINETS TO ALLOW

FULL OPERATION OF THE CABINET DOORS.

3. CONCRETE MIX SHALL BE TYPE II CONCRETE WITH A WATER-TO-CEMENT RATIO BY

WEIGHT NOT TO EXCEED .55 AND SHALL HAVE A MINIMUM 28-DAY COMPRESSIVE

STRENGTH OF 3,000 psi.

4. CONCRETE REINFORCING STEEL SHALL CONFORM TO ASTM A615, GRADE 60, DEFORMED.

CABLE-TO-PIPE

CONNECTION

SEE DETAIL

12" (TYP)

NOTE:

1. ANODE QUANTITY AND SIZE AS FOLLOWS:

· USE TEN (10) 32LB ANODES FOR STATIONS: 47+80, 50+40, 235+00, AND 237+50

· USE THREE (3) 32LB ANODES FOR STATION: 183+80 & 184+40

2. IDENTIFY CABLES PER DETAIL 7/CP05.

#10 AWG/

THHN TEST CABLES

(WHITE)

TEST STATION

SEE DETAIL

#10 AWG/THHN

TEST CABLE

#8 AWG/THHN

BOND CABLE

FINISHED GRADE

TERMINAL BOX

SEE DETAIL

10-1/4"Ø CONCRETE HS-20 RATED

TRAFFIC BOX W/CAST IRON COVER

MARKED "CP-TEST"

(HS-20 RATED)

CONCRETE COLLAR

3000 PSI

#4 REBAR

CENTERED

IN COLLAR

PROVIDE 18" SLACK IN CABLES TO

ALLOW REMOVAL OF TERMINAL BOX

FROM TEST STATION

3/4" PVC PIPE

(SEE NOTE 2.)

NOTES:

1. INSTALL 2" PVC PIPE IN CLEAN NATIVE SOIL. FILL PIPE WITH CLEAN SOIL, FREE FROM ROCKS & DEBRIS.

2. INSTALL 18" LENGTH OF 3/4" PVC PIPE TO ENSURE THAT THE TERMINAL BOX WILL REMAIN IN THE

UPRIGHT POSITION. POSITION THE PIPE SO THAT THE TERMINAL BOX WILL BE AS HIGH AS POSSIBLE

WITH THE CAST IRON LID STILL CLOSING PROPERLY.

3. IDENTIFY CABLES PER DETAIL 7/CP05

DRAIN ROCK

2" PVC PIPE (SEE NOTE 1.)

6"

MIN

6"

24"

MIN

6"

12"

CABLE-TO-PIPE

CONNECTION (TYP)

SEE DETAIL

CMLC PIPE

TEST STATION

SEE DETAIL

#10 AWG/THHN

TEST CABLE

#8 AWG/THHN

DRAIN CABLE

12" (TYP)

WHITE

NOTES:

1. INSTALL BOND CABLES ON ALL BURIED, NON-WELDED JOINTS (EXCEPT

INSULATING JOINTS) PER DETAIL 2/CP10.

2. COAT ALL BURIED BOLTS & NUTS WITH BITUMASTIC, AND ENCASE ALL

DUCTILE IRON PIPE AND FITTINGS IN POLYETHYLENE PER CATHODIC

PROTECTION GENERAL NOTE 1. ON SHEET CP01.

1-1/2" Ø CONDUIT,

90° RIGID PVC

SWEEP

4"x4"x6'-6" LONG

TREATED WOODEN POST

CONCRETE

FOUNDATION

1-1/5" Ø POLYCARBONATE

SUPPORT POST

CONDUIT STRAP (TYP)

UNFINISHED

GRADE

48"

36"

12"

NOTES:

1. POST MOUNTED TEST STATIONS SHALL BE USED FOR TEST STATIONS IN UNFINISHED GRADE.

2. IDENTIFY CABLES PER DETAIL 7/CP05.

TERMINAL BOX

SEE DETAIL

NOTE:

BELOW GRADE INSULATING JOINT COATING NOT SHOWN FOR CLARITY.

CABLE-TO-PIPE

CONNECTION (TYP)

SEE DETAIL

NEW PIPELINE

INSULATING JOINT

SEE DETAIL

EXISTING

PIPELINE
12" (TYP)

#8 & #10 AWG/THHN TEST CABLES

(RED FOR EXISTING PIPE)

#8 & #10 AWG/THHN TEST

CABLES (WHITE FOR NEW PIPE)

TEST STATION

SEE DETAIL

CARRIER PIPELINE

STEEL CASING

GREEN

FINISHED GRADE - FLUSH MOUNTED TEST STATION UNFINISHED GRADE - POST MOUNTED TEST STATION

#8 AWG THHN OR THWN

(BLACK) ANODE HEADER

CABLES

PREPACKAGED MAGNESIUM

ANODE (SEE NOTE 1. FOR

ANODE QUANTITY & SIZE)

SEE DETAIL

10'

(TYP)

CABLE SPLICE  (TYP)

SEE DETAIL

#10 AWG/THHN

(BLACK) ANODE

CABLE (TYP)

LOOP BACK ANODE

HEADER CABLE TO

TEST STATION

4 FT-8 IN (TYP)

#4 REBAR 12 INCHES

APART, EACH WAY &

CENTERED IN SLAB

(SEE NOTE 5.)

 4" (TYP)

20 IN (TYP)

BOLLARD

SEE DETAIL

6 INCH THICK

CONCRETE PAD

RECTIFIER

SEE DETAIL

4'

4'

6"

TYP

C160
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1/2"

1/4"

HANDLE

PIPE

SURFACE

GRAPHITE COVER

STARTING POWDER

METAL WELDING POWDER

METAL DISC

GRAPHITE MOLD

CABLE

SLEEVE

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

NOTE:

PROCEDURE SHOWN ABOVE IS TO BE USED AS A GENERAL GUIDE ONLY. CONSULT

MANUFACTURER'S LITERATURE FOR SPECIFIC INSTALLATION INSTRUCTIONS.

FILE STRUCTURE CONNECTION AREA TO BARE

SHINY METAL AND CLEAN.

STRIP INSULATION FROM WIRE.  ATTACH SLEEVE

REQUIRED ON #6 AWG WIRE OR SMALLER

HOLD MOLD FIRMLY WITH OPENING AWAY FROM

OPERATOR AND IGNITE WITH FLINT GUN.

REMOVE SLAG FROM CONNECTION AND PEEN

WELD FOR SOUNDNESS.

COVER CONNECTION AND EXPOSED STRUCTURE

SURFACE WITH EPOXY COATING COMPOUND  PER

DETAIL 1/CP08.

CHIP BACK MORTAR

COATING TO PROVIDE

CLEARANCE TO ALLOW

INSTALLATION OF CABLE

CONNECTION IN JOINT

RECESS

FILL W/EPOXY TO COVER ALL

EXPOSED STEEL & COPPER A

MINIMUM OF 1/4"

EXOTHERMIC

WELD

COPPER

SLEEVE

JOINT BOND CABLE OR

TEST STATION CABLE

(SIZE AS REQ'D)

FILL TO ORIGINAL THICKNESS

WITH CEMENT MORTAR

CEMENT MORTAR

COATING

MORTAR COATED STEEL PIPE

DUCTILE IRON PIPE

NOTES:

1. THE ENGRAVED LETTERING SHALL BE 3/8" HIGH, WHITE ON

BLACK.

2. THE PLATES SHALL BE BOLTED TO THE TEST STATION

TERMINAL BOX LID WITH 1/8" BRASS BOLTS.

3/16"

ENGRAVED

MICARTA

PLATES

TERMINAL BOX TEST STATION I.D. PLATE

36" W

TEST STATION __

PIPE STATION __

LEGEND

A - INDICATES TEST STATION TYPE:

   ACTS, CATS, CTS & IJTS

B - INDICATES PIPE STATIONING

XXX + XX

A

B

NOTE:

IDENTIFY ALL CABLES PER DETAIL 7/CP05.

COVER

TERMINAL BOX & COVER

TERMINAL BOX I.D.

PLATE (TYP)

SEE DETAIL

(2)-#10 AWG THHN OR

THWN TEST CABLES

(WHITE)

CTS TERMINAL BOX

TERMINAL BOX

(COVER NOT SHOWN

FOR CLARITY)

CABLE IDENTIFICATION

SEE DETAIL

NICKEL-PLATED BRASS

BINDING POST W/BRASS

SET SCREW (TYP)

(3)-#10 AWG THHN OR

THWN TEST CABLE

(WHITE-PROJECT PIPE,

GREEN-STEEL CASING

PIPE)

CATS TERMINAL BOX

TERMINAL BOX (COVER

NOT SHOWN FOR CLARITY)

0.01 OHM-6 AMP SHUNT

CABLE IDENTIFICATION

SEE DETAIL

NICKEL-PLATED BRASS

BINDING POST W/BRASS

SET SCREW (TYP)

(1)-#8 AWG THHN

OR THWN DRAIN

CABLE (GREEN)

(2) #8 AWG/THHN OR THWN

(BLACK) ANODE HEADER

CABLES

TERMINAL BOX (COVER NOT

SHOWN FOR CLARITY)

CABLE IDENTIFICATION

SEE DETAIL

NICKEL-PLATED BRASS

BINDING POST W/BRASS SET

SCREW (TYP)

#8 & #10 AWG/THHN (WHITE)

TEST CABLES

#8 & #10 AWG/THHN (RED)

TEST CABLES

IJTS TERMINAL BOX

DUCTILE IRON

PIPELINE

BUILD DAM

W/PLUMBER'S PUTTY

COPPER

SLEEVE

DRAIN CABLE

OR TEST CABLE

(SIZE AS REQ'D)

EXOTHERMIC WELD

SEE DETAIL

FILL W/EPOXY TO COVER

ALL EXPOSED STEEL &

COPPER A MINIMUM OF 1/4"

MAINLINE PIPE SIZE

3"Ø

ANODE HEADER CABLE

#8 AWG/HMWPE

COPPER SPLIT BOLT

CONNECTOR OR

CRIMP-TYPE CONNECTOR

2 LAYERS HALF-LAPPED

RUBBER TAPE

ANODE HEADER CABLE #8

AWG/HMWPE

2 LAYERS HALF-LAPPED

PVC TAPE

ANODE LEAD WIRE #10

AWG/HMWPE

TO ANODE

6' MIN

LOOP BACK ANODE

HEADER CABLE FROM

LAST ANODE TO TEST

STATION

NOTE:

INSTALL ANODES PARALLEL TO THE PIPELINE AND 5 FT. OFF THE PIPE.

10' (TYP)

NATIVE BACKFILL

FREE OF ROCKS

& DEBRIS

12"

TO ADJACENT ANODES

30"

MIN

CABLE WARNING

TAPE

GRADE

CABLE SPLICE (TYP)

SEE DETAIL

BOTTOM OF TRENCH

#8 AWG/THHN ANODE

HEADER CABLE

TO TEST STATION

PREPACKAGED MAGNESIUM

ANODES (TYP)

12"

STEEL PIPE

TERMINAL BOX (COVER NOT

SHOWN FOR CLARITY)

CABLE IDENTIFICATION

SEE DETAIL

NICKEL-PLATED BRASS

BINDING POST W/BRASS SET

SCREW (TYP)

#8 AWG/THHN DRAIN CABLE & #10

AWG/THHN TEST CABLES (RED)

IJTSA TERMINAL BOX

#10 AWG/THHN (BLACK)

ANODE CABLE

0.01 OHM-6 AMP SHUNT

#10 AWG THHN OR

THWN TEST & DRAIN

CABLES (WHITE)

ATS TERMINAL BOX

TERMINAL BOX

(COVER NOT SHOWN

FOR CLARITY)

CABLE IDENTIFICATION

SEE DETAIL

NICKEL-PLATED BRASS

BINDING POST W/BRASS

SET SCREW (TYP)

#10 AWG/THHN

(BLACK) ANODE

CABLE

#8 AWG/THHN DRAIN CABLE & #10

AWG/THHN TEST CABLES (WHITE)

0.01 OHM-6 AMP

SHUNT
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GRADE

6' MIN

(SEE NOTE 2.)

12" MIN

6' MIN

(SEE

NOTE 2.)

TO PIPE/FITTING

(SEE NOTE 4.)

NATIVE BACKFILL

FREE OF ROCKS &

DEBRIS

PREPACKAGED

ANODE

#10 AWG/THHN

ANODE CABLE

(BLACK)

VERTICAL INSTALLATION HORIZONTAL INSTALLATION

GRADE

6"

12"

12" MIN

TO PIPE/FITTING

(SEE NOTE 4.)

NATIVE BACKFILL

FREE OF ROCKS &

DEBRIS

PREPACKAGED

ANODE

#10 AWG/THHN

ANODE CABLE

(BLACK)

NOTES:

1. INSTALL ANODES 3 FEET OFF THE PIPE/FITTING IN NATIVE SOIL.

2. THE ANODES MAY BE INSTALLED HORIZONTALLY OR VERTICALLY UPON DISCRETION OF THE CONTRACTOR.

3. MAINTAIN A MIN. DISTANCE OF 10 FEET BETWEEN ANODES IF MULTIPLE ANODES ARE INSTALLED.

4. CONNECT ANODE CABLE TO TEST STATION OR DIRECTLY TO PIPE OR FITTING AS SHOWN IN THE DRAWINGS.

EPOXY ENCAPSULATION

8"

28"

20"

#10 AWG/THHN ANODE CABLE

(BLACK) STRANDED COPPER

SILVER SOLDERED

CONNECTION

ANODE BACKFILL

75% HYDRATED GYPSUM 20%

BENTONITE CLAY  5% SODIUM

SULFATE

GALVANIZED STEEL

CORE

MAGNESIUM

INGOT

COTTON

BAG

CEMENT MORTAR COAT FROM

MAIN PIPELINE TO FLANGE

INSULATING JOINT

(COATING NOT SHOWN)

SEE DETAIL

DIP

42" Ø CMLC PL

DIP

NOTES:

1. IF DUCTILE IRON OPTION IS CHOSEN FOR THE 42" Ø PIPE, OMIT INSULATING FLANGE, TEST STATION, MAGNESIUM

ANODE AND #10 CABLES.

2. INSTALL ONE (1) #8 BOND CABLE AT EACH NON-WELDED, NON-INSULATING JOINT PER DETAIL 2/CP10.

TEST STATION

SEE DETAIL

CABLE-TO-PIPE

CONNECTION

(TYP)

SEE DETAIL

#8 & #10 AWG

THHN TEST

CABLES (RED)

#8 & #10 AWG

THHN TEST

CABLES (WHITE)

32LB PREPACKAGED

MAGNESIUM ANODE

SEE DETAIL

IJTSA TERMINAL BOX

SEE DETAIL

INSULATING JOINT

(COATING NOT SHOWN)

SEE DETAIL

32LB PREPACKAGED

MAGNESIUM ANODE

SEE DETAIL

TEST STATION

SEE DETAIL

IJTSA TERMINAL BOX

SEE DETAIL

CABLE-TO-PIPE

CONNECTION (TYP)

SEE DETAIL

#8 & #10 AWG/THHN

TEST & DRAIN

CABLES (RED)

#8 & #10 AWG/THHN

TEST & DRAIN

CABLES (WHITE)

NOTES:

1. IF DUCTILE IRON OPTION IS CHOSEN FOR THE 42" Ø PIPE, OMIT INSULATING FLANGE, TEST STATION, MAGNESIUM ANODE AND #10 CABLES.

2. INSTALL ONE (1) #8 BOND CABLE AT EACH NON-WELDED, NON-INSULATING JOINT PER DETAIL 2/CP10.

42" Ø CMLC PL

DIP

5.5"

POLYETHYLENE

ENCASEMENT

POLYETHYLENE

ENCASEMENT
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COUPLING

ADAPTER (TYP)

PHENOLIC WASHER

(TYP)

FULL LENGTH REINFORCED

PHENOLIC RESIN OR MYLAR SLEEVE

 BELOW GRADE INSULATING JOINT COATING

BUILD UP WITH FILL COAT TO

COVER ALL NUTS AND BOLTS A

MINIMUM OF 

1

4

" (SEE SPECS.)

INSULATING WASHER

(TYPICAL OF 2)

STEEL WASHER

(TYPICAL OF 2)

WRAP COAT AND

GUARD COAT (SEE

SPECS.)

INSULATING SLEEVE

INSULATING SLEEVE/BUSHING

INSULATING WASHER
NUT

INSTALL INSULATING

SLEEVES & WASHERS

(TYP)

INSULATING FLANGE

INSULATING FLEXIBLE COUPLING

INSULATING FLANGED COUPLING ADAPTER

DOUBLE BOOT

ASSEMBLY

CABLE-TO-PIPE CONNECTION (TYP)

SEE DETAIL

CABLE-TO-PIPE CONNECTION

(TYP)

SEE DETAIL

#8 AWG/HMWPE BOND CABLE

SEE DETAIL

STEEL WASHER

(SEE NOTE 2.)

INSULATING

GASKET (TYP)

BUILD UP WITH FILL

COAT TO COVER ALL

NUTS & BOLTS A

MINIMUM OF 1/4"

NOTES:

1. OMIT COATING IF INSULATING JOINT IS LOCATED ABOVE GRADE OR IN VAULTS.

2. THE INSULATING FLANGE KIT SHALL BE FOR WATER SERVICE, SUITABLE FOR WET & DRY LOCATIONS, AND BE OF SAME PRESSURE RATING AS THE FLANGE.

3. THIS DETAIL IS TYPICAL FOR STEEL AND DUCTILE IRON PIPE FLANGES, AND ALSO FOR STEEL PIPE INSULATING FLEXIBLE COUPLINGS AND INSULATED RESTRAINED FLEXIBLE COUPLINGS.

4. THE ALLOY OF THE STEEL WASHERS SHALL BE THE SAME AS IS SPECIFIED FOR THE FLANGE BOLTS.

5. UNLESS OTHERWISE SPECIFIED, ONLY STAINLESS STEEL RODS, BOLTS, NUTS, AND WASHERS SHALL INSTALLED.

6. ENSURE APPLICATION OF FILL COAT TO COVER ALL RESTRAINING ROD ASSEMBLIES.

7. ALL INSULATING JOINTS SHALL BE TESTED AND APPROVED PRIOR TO BACKFILL.

INSULATING

WASHER

STEEL

WASHER

DOUBLE NUT

INSULATING

SLEEVE/BUSHING

RESTRAING ROD

(TYP)

WELDED

ANCHOR

INSULATING GASKET

(TYP)

WELD ANCHOR (TYP) SEE

ANCHOR DETAIL TO THE

RIGHT AND SEE NOTE 7

BELOW.

RESTRAINING ROD (TYP) SEE NOTE 5.

MIDDLE RING

MIDDLE RING

BOLT (TYP) SEE NOTE

5.

PIPE

FOLLOWER RING (TYP)

FOLLOWER RING (TYP)

BUILD UP WITH FILL

COAT TO COVER ALL

NUTS & BOLTS A

MINIMUM OF 1/4"

CABLE-TO-PIPE CONNECTION (TYP)

SEE DETAIL

#8 AWG/HMWPE BOND CABLE

SEE DETAIL

#8 AWG/HMWPE BOND CABLE

SEE DETAIL

FLANGE

STEEL NUT

STEEL BOLT (SEE NOTE 5.)

INSULATING

GASKET

STEEL PIPE

STEEL WASHER (TYP)

FLANGE NUT

1/8" THICK INSULATING GASKET

FLANGE BOLT

FLANGE (SEE NOTE 3.)

PIPELINE

NEW METALLIC PIPE

INSULATING

GASKET

NEW METALLIC

PIPE

EXISTING PIPE

RESTRAINING ROD

(TYP)

EXISTING PIPE
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3' (TYP)

4"

2" (TYP)

0.13" Ø EXPOSED STEEL CORE

SPLIT BOLT CONNECTOR (TYPICAL OF 2)

RUBBER TAPE/PVC TAPE & AQUA SEAL INSULATION

#6 AWG/HMWPE ANODE HEADER CABLES (BLACK)

5/8" X 7/8" ZINC RIBBON ANODE

NOTES:

1. EXPOSE THE 0.13" DIA STEEL CORE IN THE ZINC

RIBBON AND SPLICE THE ANODE TO THE ANODE

HEADER CABLE OR TO ANOTHER RIBBON

ANODE.

2. CLEAN ALL METAL PARTS OF THE SPLICE USING

SANCHEM'S NO-OX-ID OR EQUAL

3. COAT COMPLETED SPLICE CONNECTION WITH

TWO HALF-LAPPED LAYERS OF SCOTCH 130C

OR EQUAL RUBBER TAPE, FOLLOWED BY TWO

HALF LAPPED LAYERS OF SCOTCH 33+ OR

EQUAL PVC TAPE.

4. ENCAPSULATE THE COMPLETED COATED

SPLICE CONNECTION WITH COOPER POWER

SYSTEMS 1" WIDE AQUA SEAL TAPE OR EQUAL.

RIBBON ANODE CABLE SPLICE (TYP)

(SEE NOTE 4. BELOW)

AND DETAIL

NOTES:

1. INSTALL ZINC RIBBON IN AREAS WITH HIGH VOLTAGE AC TRANSMISSION LINE CROSSING.

2. TWO ZINC RIBBON ANODES SHALL BE INSTALLED AT PIPE DEPTH AND A MINIMUM OF 3 FEET OFF THE CENTERLINE OF THE WATER PIPELINE IN NATIVE SOIL. SEE PROFILE DETAIL A/CP11.

3. THE ZINC RIBBONS SHALL BE INSTALLED BETWEEN TWO ACTS TEST STATIONS AS SHOWN.

4. THE 0.13" DIA. STEEL CORE IN THE ZINC RIBBON SHALL BE BARED TO SPLICE THE ANODE TO THE CABLE OR TO ANOTHER RIBBON ANODE.

5. INSTALL SOLID STATE DC DECOUPLER AT EACH INSULATING FLANGE AS SHOWN ABOVE.

6. USE DEAD FRONT TERMINALS FOR ALL WIRE TERMINATIONS IN TERMINAL BOX.

7. DO NOT ENCASE ZINC RIBBON ANODES WITH CONCRETE SLURRY BACKFILL.

SCHEDULE OF ACTS PAIR FOR ZINC RIBBON INSTALLATION

H
I
G

H
 
V

O
L

T
A

G
E

 
T

R
A

N
S

M
I
S

S
I
O

N
 
L

I
N

E

SHOCK GUARD COVER

(FOR BACK SIDE OF

TERMINAL BOX)

DIELECTRIC COATED

HEAD OF NICKEL PLATED

HARDWARE (TYP OF 2)

(2)-#10 AWG THHN OR THWN

SOLID STATE DECOUPLER

CABLES (BLUE)

(2)-#10 AWG HMWPE

(BLACK) ZINC RIBBON

ANODE HEADER CABLES &

(1)-#10 AWG THHN OR

THWN DRAIN CABLE

(WHITE)

(1)-#10 AWG THWN

OR THHN TEST

CABLE

ACTS TERMINAL BOX - FRONT VIEW

ACTS TERMINAL BOX - SIDE VIEW

CABLE TO PIPE CONNECTION

(TYP)

SEE DETAIL

TEST STATION (ACTS)

SEE DETAIL

#10 AWG/HMWPE ANODE

HEADER CABLE (TYP OF 2)

#10 AWG/HMWPE ANODE

HEADER CABLE (TYP OF 2)

5/8" X 7/8" ZINC

RIBBON ANODE (TYP)

TEST STATION (ACTS)

SEE DETAIL

(2) #10 AWG THHN (BLUE)

CABLES

(1)-#10 AWG THWN OR

THHN TEST CABLE

(WHITE)

DEAD FRONT TERMINAL

BOX (COVER NOT SHOWN

FOR CLARITY)

(1)-#10 AWG THHN

OR THWN SOLID

STATE DECOUPLER

CABLE (BLUE)

(2)-#10 AWG HMWPE

(BLACK) ZINC RIBBON

ANODE HEADER CABLES

BANANA JACK TERMINAL

COLORED TO MATCH WIRE

(TYP)

COPPER SHORTING

STRAP

BLUE

WHITE

SOLID STATE DC DECOUPLER SOLID STATE DC DECOUPLER

BANANA JACK TERMINAL

COLORED TO MATCH WIRE

(TYP)

(2) #10 AWG THHN TEST & DRAIN

CABLES (WHITE)

(2) #10 AWG THHN (BLUE) CABLES

SOLID STATE DECOUPLER

(TYP OF 2)

TEST, DRAIN & ANODE CABLES

(SEE NOTE 3.)

PROVIDE 18" SLACK IN

CABLES TO ALLOW

REMOVAL OF

TERMINAL BOX FROM

TEST STATION (TYP)

6"

12"

6"

14.5"

CONCRETE

COLLAR

3000 PSI

#4 REBAR

CENTERED

IN COLLAR

GRADE

(CHRISTY G12) CONCRETE

TRAFFIC BOX W/13" CAST IRON

LID COVER MARKED "CP TEST"

(HS-20 RATED)

3/4" PVC PIPE (SEE NOTE 2.)

2" PVC PIPE

(SEE NOTE 1.)

NOTES:

1. INSTALL 2" PVC PIPE IN CLEAN NATIVE SOIL. FILL PIPE WITH CLEAN SOIL, FREE FROM ROCKS & DEBRIS.

2. INSTALL 18" LENGTH OF 3/4" PVC PIPE TO ENSURE THAT THE TERMINAL BOX WILL REMAIN IN THE UPRIGHT POSITION. POSITION THE PIPE SO THAT THE TERMINAL BOX WILL BE AS HIGH AS POSSIBLE WITH

THE CAST IRON LID STILL CLOSING PROPERLY.

3. ROUTE CABLE FROM EACH ZINC RIBBON ANODE TO TERMINAL BOX AS STRAIGHT AS POSSIBLE WITHOUT ANY BENDS.

24"

MIN

6"

#10 AWG THHN CABLES (BLUE)

PIPE

5/8" X 7/8" ZINC RIBBON ANODE (TYP)

DRAIN ROCK

BLACK

WHITE

BLACK

12"(TYP)

ACTS STATION ACTS STATION COMMENTS

INSTALL 2  ZINC RIBBONS FROM 386+50 TO 387+50

387+50386+50

(2) #10 AWG/THHN

TEST & DRAIN

CABLES

COPPER SHORTING

STRAP (TYP OF 2)

(1)-#10 AWG THWN

OR THHN DRAIN

CABLE (WHITE)

NOTE:

DO NOT ENCASE ZINC RIBBON ANODES WITH CONCRETE SLURRY BACKFILL.

ACTS TERMINAL BOX

SEE RIGHT
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