Complete Utility Locating System using
Tracer Wire Training

Locating Theories, Procedures, Equipment
Tracer Wire Specification, Products & Procedures

KEVINWAUGH
MANUFACTURER REP COPPERHEAD INDUSTRIES LLC




The Theory of Locating
e

7 Signals are created by the current flowing from the transmitter,
along the conductor and back to the transmitterbut only when
a ground, or complete circuit exists

7 The current typically uses the earth/moist soils to complete the

circuit, from where the signal goes to ground back to the ground
rod at the transmitter.
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Locators doNOTlocate buried cables or pipes
They DETECTelectromagneticSIGNALS
radiating from conductive cables or pipes

(opperhead.



Locating Styles

APassive Locating z Signal passively exists from a
variety of sources and can be located using only the
receiver

VS.

A Active Locating z Signal produced by transmitter and
located using the receiver

V)
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3 Ways to Apply Active Locating Signal

Direct connection T one cable to
the target line, the other to ground.

Clamp T induces a signal onto a
cable, or pipe, without making a
direct connection.

Induction T induces a signal onto
a cable or pipe, by placing the
transmitter on the surface over the
target line.
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Active Signal Frequency

£ High frequency (32.8 kHz)
£ Direct connection, clamp & induction
F Shortest distance
33 kHz F Highest distortion and/or bleed-off

é 7\ E Medium frequency (8.19 kHz)
\N\/\f\/ Z Direct connection & clamp
F Reasonable distance

 Increased distortion and/or bleed-off

N E Low frequency (512 Hz)

F Direct connection

£ Longest distance

Z Lowest distortion and/or bleed-off

512 Hz ,




The Locating Signal

AProduced by the flow of the alternating current (AC)
which creates an electromagnetic field that radiates
from the line and is known as the signal.
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A Complete Tracer Wire System
Should Include:

Locating Device

Clear Tracer Wire Specifications
AlS Certified CCS Tracer Wire
Testing Stations

Grounding Anodes

Proper Locking Connectors
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#1 DPPDAOEAAASO #1111 Pl AOA 4
and Its accessories deliver EVERY TIME!
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A Complete Tracer Wire System
Should Include:

V Locating Device
V Clear Tracer Wire Specifications

#1 DPPDAOEAAASO #1111 Pl AOA 4
and Its accessories deliver EVERY TIME!




How did the Tracer Wire Specification
come to be?

AWhen designing a water or sewer system, how seriously
IS the design or specification of tracer wire taken?
Unfortunately, not nearly as much as the rest of the
system.

AMost city/utility specifications call out the fire hydrant
specifications down to the thread count on the nozzles,
water pressure & color, but tracer wire has been taken

far too lightly with very broad specifications




Typical Tracer Wire Spec

4. Provide tracer wire for underground PVC piping as specified herein, unless
otherwise noted.

a. No. 12 solid strand insulated tracer wire shall be used and shall
be blue in color.

a. Installation shall be as shown in the details and as specified below.

Metallic tracer, constructed of USH2 gauge metallic wirewith blue colored
insulation, shall be taped to PVC water main before placement. The tracer shall be
connected to all valve boxes, hydrants andrapped around all appurtenances




Evolution of the specification process

Specificationsshould cover the:
o#l1 I b1 AOA 40AAAO 7EOA 3
AWire type
Open Cut, Directional Drilling or Pipe Bursting
AProper connections, Splice or Service
AAccess points or Test stations
AGrounding of all dead ends

AProcedures for Installation & Testing <
Copperhead Specification |
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What Should be Specified?

APlacement of the wire in regards tc¢.
pipe .
AThe tracer wire should be placec ¥

In the same orientation to all
Installed pipe.

Alnstall the tracer wire on the »-
bottom half of the pipe, between
o QO w I oAl AES8 §

ABe consistent (East or West sd.)




What Should be Specified?

Termination method for tracer wire access

& grounding

w The best tracer wire system is no
different then the building electrical
xEOET C xA3dOA OEOO

w Proper grounding/terminating of the
wire will ensure the quality of the
signal

w Use termination/access boxes to bring

the tracer wire above ground

Simple circuit with light

w Ensure proper signal strength by:

Grounding all dead ends of the wire
by using a 1.5#

magnesium anode
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1)Transmitter Good splice/
connector
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~ 2)Splice v
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What Should be Specified?

Almportant Step : Testing of a new system

AMake sure the contractor, engineer/inspector and city
operator performs a locate in common company
At the time that rough grade has been established
Prior to final acceptance of the project

A Conductivity testing is not allowed

Conductive property of wire does not

mean there iscontinuity.




A Complete Tracer Wire System
Should Include:

V Locating Device
V Clear Tracer Wire Specifications
V AIS Certified CCS Tracer Wire

#1 DPPDAOEAAASO #I1 1 Bl AOA 4
and Its accessories deliver EVERY TIME!




What should be specified?
AWire Size or Gauge (AWG) what should | use?

AMyth: The bigger the wire the stronger the signal.

AFact: Larger diameter wire is specified for strength,
not signal carrying abilities

ABreakage is the common failure during installation
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What Should be Specified?

A Specification includes 3 different

a}pplications: HIGH DENSITY
AOpen Trench/direct bury  POLYETHYLENE
High Strength (HS) (HDPE) STEEL CORE

ADirectional Boring
SoloShot Extra High Strength

.\
Ay
==
APipe Bursting
/

SoloShot Xtreme (PBX)

COPPER CLADDING
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What should be specified?

Jacket Color

A Color is simple, follow

the APWA uniform
color code, without

exception, just like the

paint used for
marking

\}
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( ZFJZ UNIFORM COLOR CODE

WHITE - Proposed Excavation

PINK - Temporary Survey Markings
RED - Electric Power Lines, Cables,
Conduit and Lighting Cables

YELLOW - Gas, Oil, Steam,
Petroleum or Gaseous Materials

ORANGE - Communication, Alarm
or Signal Lines, Cables or Conduit

BLUE - Potable Water

PURPLE - Reclaimed Water,
Irigation and Slurry Lines

GREEN - Sewers and Drain Lines
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What Should be Specified?

AWire Type - Copper Clad Steel (CCS)

A CCS works so well, there's no need for stranded or
solid copper.

AHigh Strength CCS was introduced to the market in
2004 specifically for tracer wire applications.
A Benefits include:
2X the strength of solid copper

Equal conductivity to solid copper
As low as 2550% of the price of copper




Copper Clad Steel History

ACCS was first produced in Rankin, PA, in 1915.

AThrough the years, it has been used in various
markets. Telecommunications, CATYV, telephone,
and utility grounding applications are a few of the
Industrial applications.

ACommercially this product is used in various goods
such as antenna wire, chain link fencing, trolle¥]
cable, ground rods and mats, vacuum cleaner hoses,
electronic pins and connectors, guy strand,
detonation wire gTNT), and it Is even used In

revetment mats to stop erosion on riverbanks ™y«




What Should be Specified?

Wire Insulation type
AMany different jackets or coatings exist

AFor direct burial use only:
High Density Polyethylene (HDPE) or
High Molecular Weight Polyethylene (HMWPE)

ANylon or THHN (Nylon/PVC) is most common at big
box stores and is not designed for direct burial




Open Cut Specification




Direction Drilling/ Boring Specification
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Pipe Bursting Specification

Pipeburstimg few
6 "HDVF replacing
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CCS Advantages

AMore durable, longer lasting performance

ATwice the breaking strength of solid copper
AReduced material cost

AMore stable, longer term pricing

AReduced threat of theft due to lack of aftemarket value

A Lighter weight, resulting in reduced shipping and
handling costs

AFewer breaks during installation, fewer breaks .
over time |
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1055 High- Highly Conductive

Strength Steel Oxygen Free
Copper
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Heat Treating

ﬂ DRAWING
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CCS Cladding Process



Corrosion

»Testing at Copperweld has been maonitared by a
comprehensive five year carrasion study by South
WestResearch in San Antanio, Texas and the
collected results audited by cC Technalagies.

*Bazed on the test results Copperhead wire will
meet and exceed utility requirerments for tracer wire.
The copper cladding remains completely functional
with minimal carrasion,

|t should be nated that the farce required to expose
the steelin CCS far exceeds the force required to
completely sever solid copperwire.
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Bad Cladding of CCS

.0808" o fexposed .0808" exposed
HS/21% M. steel EHS/21% - steel

/
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Bad Cladding results in corrosion and
lost signal

-_—

0808" HS/21%-- exposed

808" HS/21% - exposed
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A Complete Tracer Wire System
Should Include:

V Locating Device

V Clear Tracer Wire Specifications
V AIS Certified CCS Tracer Wire
V Testing Stations

#1 PPAOEAAAGO #1 1 bl AOA 4
~and its accessories deliver EVERY TIME!




Grade level access bhoxSnakePit
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Grade level access boxSnakePit




TWO-TERMINAL SWITCHABLE LID

M FOR SNAKEPIT® ACCESS POINTS (LID ONLY)

Bottom View Side View

|73.4ﬂ' (}_>‘
PENTAGON HIGH-STRENGTH
HEAD BOLT FOR RESIN LID
TIGHTENING
ONTO BASE
TRANSMITTER
GROUND SWITCH DIRECT

CONNECT POST



Above grade access boxCobra
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Why Cobra works well up North




A Complete Tracer Wire System
Should Include:

Locating Device

Clear Tracer Wire Specifications
AlS Certified CCS Tracer Wire
Testing Stations

Grounding Anodes
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and Its accessories deliver EVERY TIME!




Failure to Properly Ground @

A Locate signal can be applied at any service. Current will
not want to flow up other services if the deaeend of the
tracer wire does not provide a good path to ground.

AThere are two main methods for locating these other
services;
AMove the transmitter to each service, or

add a jumper wire at the deaeends to give the signal
a path to ground

°




Grounding Anodes

AAttach (1.5#) Magnesium grounding anode to the tracer
wire will properly ground it.

A Connect the anode to the tracer wire at all deadnds,
but with grade level access.

AWhen disconnected from the tracer wire, the ground
wire provides an excellent ground for the locating
transmitter.
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A Complete Tracer Wire System
Should Include:

Locating Device

Clear Tracer Wire Specifications
AlS Certified CCS Tracer Wire
Testing Stations

Grounding Anodes

Proper Locking Connectors
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and Its accessories deliver EVERY TIME!




What Should be Specified?

AProper Connections
AEven if you have the best tracer wire in the ground, it's
only as good as the connections.

AConnectors:

Protect from moisture and corrosion

Are essential for proper conductivity and longevity
A Specified moisture displacement connectors:
3-way connectors
Mainline to Lateral connectors

)4
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Mainline to Lateral Connector
Specified




SNAKEBITE™

INDUSTRIES LOCKING CONNECTOR

NO Wire Stripping needed.
Simply insert wires, twist and lock.




Never again access a tracer wire
within the roadway

V)
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