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Go to great lengths.

We went to great lengths so you 

could, too. Introducing the SeekTech® 

ST-33Q Transmitter from RIDGID® — 

engineered to take your locating  

business farther than ever before.  

In induction mode, the ST-33Q puts 

more than 8 times the traditional  

current on lines at 8kHz or 33kHz. 

That means you’ll be able to trace 

at least 50% farther, even under the 

toughest locate scenarios. Go to  

great lengths with the RIDGID  

SeekTech ST-33Q Transmitter. Heck, 

take a giant leap. You’ll still find  

your signal, strong and clear.

Learn more and schedule 

demonstrations: 800.769.7743  

or www.RIDGID.com/seektech.

ST-33Q Transmitter

Marco Chavarria, Team Manager, Novinium
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ONLINE
TRAINING 

  for Locating Instruments

Visit www.locatingunlimited.com or call 815.468.7814

 NOW TWO WAYS TO GET  STAKING U TRAINING 
WITHOUT STEPPING INTO A CLASSROOM.

Go to www.locating-u.com and click on the “keys” 
to take a sample test drive of the training material.
Go to www.locating-u.com and click on the “keys” www.locating-u.com and click on the “keys” www.locating-u.com
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Bleed-off is the boogieman of locating. If 
you bleed-off, you’re locating the wrong 
line. Locate the wrong line and bad things 
may happen.

What is bleed-off? Bleed-off is induction.
Within the locating world, we usually re-
fer to induction as a means of transferring 
the transmitter’s signal onto a target line 
though use of an inductive transmit-
ting antenna. We “induce” when we 
are not using the transmitter conductively.

Early in their careers, locators are often 
told: “Don’t induce. You will bleed-off 
onto everything.” Hearing it put this way, 
the novice locator must think: “If I will 
bleed-off onto everything using induction, 
then I will never bleed-off onto anything 
if I locate conductively.” This is the way 
locating myths get started. Like a myth of 
any other type, locating myths are hard 
to dispel.

As any new locator will soon find out, 
bleed-off does occur using conductive 
locating. “I must have bled-off from my 
target line to a non-target line.” Naturally, 
it seems unlikely a locator would use the 
terms target line and non-target line. In-
stead, a locator would say something like 
this: “I must have bled-off from the gas 
line to the electric line.”

In explaining a mismarked gas line, the 
statement, “I must have bled-off,” can be 
said in such a way that bleed-off seems to 
pop out of nowhere and there’s nothing a 
locator can do about it. Bleed-off is sort of 
like catching the flu. 

But what does it mean to have “bled-off” and would induction only make this bleed-
off thing worse? That’s the type of question that we set out to answer in this issue. In 
addressing bleed-off, we use terms and phrases scattered throughout this issue that 
may need a bit of explanation. We’ll place definitions in blue print on the pages 
where these terms and phrases are used. 

Naturally, we’ll use a lot of photos to drive home our points. This photo goes a long 
way to answering the question, “What is bleed-off?”

There’s only two ways for signal to bleed-off from the target line to a non-target line:
•	 Metal-to-metal bleed-off: The target line and a non-target line are metallically con-

nected to each other.
•	 Non-metal-to-metal bleed-off: The target line and a non-target line are not metalli-

cally connected to each other.

The terms metal-to-metal and non-metal-to-metal provide a literal description 
of the universally-used terms conductive and inductive. Conductive and inductive 
are action terms describing the only two ways to place the transmitter’s signal onto a 
pipe or cable for the purpose of locating. But these terms also aptly describe the only 
two ways signal can bleed-off from one underground line to another.

Bleed-off occurs at most locates. The degree of bleed-off, though, varies significantly. 
In our first scenario on the following pages, the degree of bleed-off is minimal—you 
wouldn’t notice it unless you went looking for it. As we move forward, we’ll address 
bleed-off in its various degrees as well as its various forms. 

Bleed-off is sometimes boogieman, sometimes friend, but always a fact of life in locat-
ing. Myths aren’t myths to the people who believe them. With our second edition of 
Locating Unlimited, we aim to present the truth about bleed-off and some other closely 
related topics.                                                                        

LOCATING UNLIMITED

The effects of bleed-off. Signal applied to 
a plastic gas line tracer wire ends up on 
an electric primary.

Inductive transmitting antennas

Inductive transmitting antenna: a coil located in the transmitter whose purpose is 
to energize the pipe or cable without using a metal-to-metal connection.
Metal-to-metal: another term for the use of a conductive transmitting antenna.
Nonmetal-to-metal: another term for the use of an inductive transmitting antenna.
Conductive: transferring the transmitter’s energy onto a pipe or cable by employing a 
metal-to-metal connection between the transmitter and the pipe or cable.
Inductive: transferring the transmitter’s energy onto a pipe or cable without employing 
a metal-to-metal connection between the transmitter and the pipe or cable.

Your search for superior 
technologY is over.

The high-frequency 830R/T locating system’s sophisticated electronics 
make everything easy—so easy, even novice users quickly master it.  
The 830R/T traces poor conductors and provides clearer signals for longer 
distances—superior to other high-frequency units and even some low-
frequency units. Plus, the 830R/T is unique in that it locates gas mains 
and gas feeder systems. The easiest way to improve your frequency of 
success is the durable, versatile, and affordable 830R/T. See your dealer 
for a free demonstration. 

©2011 The Charles Machine Works, Inc.

ditchwitch.com

visit ditchwitch.com to see the 830r/t utilitY locator in action.6
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BLEED Off: ThE TrANsfEr Of sIGNAL frOM A TArGET LINE TO A NON TArGET LINE

Some of our methodS ...

A photo such as this would indicate that there is signal 
on both an electric line and a water line.

T

Grey is one transmitter frequency and green is another transmitter frequency. 

Grey arrow =8 kHz

Green arrow = 65 kHz

this legend is used to 
identify the frequencies in 
the scenario...

this symbol indicates that the 
transmitter is used conductively.

this symbol indicates the 
position of the transmitter.

4321

... and this is how we 
show bleed off.

Look at the pictures in this order.

this icon signifies a scenario that is featured at 
www. locating-u.com, our online locator training and certification product.

8
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Question:
Is induction of the transmitter’s signal onto a 
non-target line possible when using the con-
ductive method to locate a target line?

the results:
In this scenario the transmitter is set on 8 kHz 
and is conductively attached to a tracer wire 
at a gas meter. The tracer wire locates accu-
rately and there is no perceptible signal on 
the telephone cable when the receiver is 
held over the cable. (See photo 5) What the 
operator sees: The receiver points to the gas 
line.

Apparent conclusion: 
It appears bleed-off onto a non-target is not 
possible when using conductive to locate a 
target line.

truth: 
There is some signal on the phone cable. At 
the location where the receiver is held over 
the phone cable, the signal is so strong on 
the tracer wire that this signal masks the low 
level signal on the telephone cable. This cre-
ates the illusion that there is no signal on the 
phone cable.

MyTh: yOU CANNOT BLEED Off WhEN UsING ThE
      TrANsMITTEr CONDUCTIVELy

T

Green arrow = 8.1 kHz

Grey arrow = Bleed-off

Signal: the part of a magnetic field that intersects a receiving antenna.
Target line: the pipe or cable intended to be detected.
Non-target line: any pipe or cable not intended to be detected. 
Receiver: a handheld antenna or series of antennas used to determine 
the strength and location of a magnetic field.
Conductor: a name for a metallic pipe or cable when discussing 
electromagnetic theory.

A well-grounded 
utility line—such as 
the parallel telephone 
cable in this sce-
nario—serves as an 
excellent conductor 
for returning some 
signal back to the 
grounding device at 
the transmitter.

If the 
receiver were held 

over the phone line back 
by the driveway where the 

red truck is parked, the phone 
cable is far enough away from 

the gas line to eliminate masking 
of the signal on the phone cable. 
(See photo 6) What the opera-

tor sees: The receiver points 
to the telephone line.

T

What the operator sees.

What the operator sees.

6
What the operator sees.

10
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sUppOrTING MATErIAL: WhAT MAkEs DIffErENT frEqUENCIEs

4 5

3

2 1
This series of photographs depict a conductive attach-
ment to a cable without a corresponding attachment to a 
grounding device in earth. The photos are arranged 
in ascending order of frequency with 8 kHz (Photo 1) 
the lowest frequency and 200 kHz (Photo 5) the highest.
 
Notice the current flow reading on each photo. 
When the transmitter is set on 8 kHz, the milliamp read-
ing is zero. As the transmitter’s frequency setting changes 
so does the milliamp reading. Higher frequencies register 
higher current flow readings.

Higher frequencies have higher amounts of induced cur-
rent. Level of induced current is what makes one frequen-
cy different than another. While it’s not entirely accurate 
to say that higher frequencies bleed-off more than lower 
frequencies, this statement serves as a foundation for a 
more in-depth look at bleed-off.

Grounding device: a piece of metal driven into earth so that the conductive transmitting antenna may be attached.
Frequency: the transmitter’s energy as measured in hertz or kilohertz.
Current flow reading: a measurement on the transmitter of the amount of energy leaving the transmitter.

©
 20
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X

RD8000®

TEL: 877 l 247 l 3797
Email: rd.sales.us@spx.com
www.radiodetection.com

To find out more call us Toll Free  
(877) 247 3797 or visit  
www.radiodetection.com

Radiodetection Universal 
Precision Cable and Pipe 
Locator

The RD8000 delivers the performance you expect 
and advanced features you want. Radiodetection, 
your partner in locating, brings you the latest in 
cable and pipe locating technology.

n Centros®: A measurement engine evolved 
during 30 years of development delivering 
unprecedented locate accuracy and reliability.

n iLOC®: Allows wireless control of the 
transmitter from the receiver. Spend more  
time locating, less time configuring.

n SurveyCERT®: Transfer locate data to a 
compatible PDA or GPS datalogger for 
integration with GIS systems.

n eCAL™: Verifies the calibration via  
a PC application to ensure  
continued accuracy.

n Lightweight: 28% lighter  
than the RD4000®  
locator which  
encourages  
extended use.

12
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A sAMpLING Of TrANsMITTEr frEqUENCIEs….
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Low-low frequency: any transmitting frequency one kilohertz or below.

High-low frequency: any transmitting frequency greater than 1 kilohertz up 
to 10 kilohertz.

Low-high frequency: any transmitting frequency less than 200 kilohertz but
greater than 10 kilohertz.

High-high frequency: any transmitting frequency from 200 kilohertz or greater.
14
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MyTh: WhEN LOCATING CONDUCTIVELy, LOW TrANsMITTEr 
        frEqUENCIEs ALWAys WOrk BETTEr ThAN hIGh frEqUENCIEs  

1

2

truth: 
No frequency is better than another and that’s why it should 
never be said to always use a particular frequency when 
performing a certain type of locate. While it’s certainly true 
that any and all frequencies may work well in any particular 
locating scenario, it’s also true that in any particular locating 
scenario one frequency may clearly outperform another.

What creates the situation where one frequency clearly 
outperforms another? Well, there are several factors that 
influence locating results. These factors are:
•	 The grounding or lack of grounding of a line leg both at 

the close-end and the far-end of the line leg.
•	 The condition of the insulation or the lack of insulation 

on a pipe or cable.
•	 The conductivity of the soil.

Apparent conclusion:
When applying the transmitter conductively to a location 
where the signal can travel onto more than one line leg, it is 
always best to use higher frequencies. At this location, high 
frequency clearly outperforms low frequency.

Grey arrow = 8 kHz

Green arrow = 65 kHz

Question: 
If low frequencies bleed-off less than high frequencies, 
wouldn’t it be best to always conductively locate using low 
frequencies in order to reduce bleed-off?

the results:
Only one of the two primary lines exiting the transformer 
locates when the conductively applied transmitter is set to a fre-
quency of 8 kHz. When the frequency is changed to 65 kHz, 
both primary lines locate.

T

Which one of the factors was responsible for the failure of 8 kHz to locate both primaries? It’s hard 
to rule any of the three factors out and it’s possible that all of the factors contributed to the result.  
What is known is that 8 KHz followed the path of least resistance and that path mostly skipped 
over the second primary.

4

Line leg: a single-direction section of a pipe or cable that has 
metallic continuity.
High frequency: any transmitting frequency 10 kilohertz and 
above up to 480 kilohertz.
Low frequency: any transmitting frequency below 10 kilohertz.
Close-end: the end of a line leg where the transmitter is located.
Far-end: the end of a line leg opposite of the transmitter location.
Path of least resistance: the route the transmitter’s energy 
follows in order to return to the transmitter.

5

3

16
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parking
lot

T

the asphalt parking lot seen below is located just beyond the grassy area featured on the page 16.

grassy 
area

6’ Mistake

sUppOrTING MATErIAL: A ONE CALL LOCATOr’s 
           AssUMpTION AND 6  MIsTAkE

An Analogy

UF.Oct.10.1-56.indd   7 10/26/10   3:23 PM

originally markedFormerly unmarked

This photo shows red “H” marks placed on the asphalt by 
a one-call locator in response to an excavator’s request for 
locates. Only one primary cable is marked.

The freshly painted red lines appearing in the bottom photo 
are markings placed by Underground Focus weeks after the 
one-call locator failed to mark the second primary cable.

In all probability, the one-call locator utilized a conductive 
locate using low frequency at the transformer—the starting 
point for both primary cables—and one cable located while 
the other cable did not. Assuming the one-call locator knew 
there were two primary cables under the parking lot before 
painting the “H” marks, the locator likely assumed both 
cables occupied the same trench. That’s an easy assumption 
to make when one cable carries signal and the other does 
not.

This formerly unmarked 12.8 kV primary cable runs parallel 
to the originally marked 12.8 kV primary cable. The use of a 
higher frequency at the transmitter and a scan of the parking 
lot by the one-call locator with the receiver would have easily 

spotted the missing primary. 

18
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12

3 5

6 7

Higher frequencies approaching signal splits, such as service 
taps on gas systems, may energize both the main and the service. 
Lower transmitter frequencies are less likely to energize all line legs 
found at signal splits, despite the metallic continuity between all 
of the line legs. This was aptly illustrated in the previous scenario, A 
One-Call Locator’s Assumption and 6’ Mistake. (Page 18)

MyTh: ALL BLEED Off Is BAD

Question: 
Can or should all gas services con-
nected to a main be located from one 
transmitter location?

the results:
9.8 kHz applied to the gas main does 
not allow for the service to locate—the 
signal stays on the main. 82 kHz lo-
cates both the main and the service.

Apparent conclusion: 
It could be stated that the low frequency 
(8 kHz) does not bleed-off from the main 
onto the service. Likewise, it could be 
stated that the high frequency (82 kHz) 
bleeds-off from the main onto the service.

truth:
This simple scenario involving a gas 
main and service line illustrates the 
tendency of low frequency to follow one 
direction when the signal could go two 
directions. This scenario also demon-
strates higher frequency’s ability to travel 
both directions.

T

Grey arrow = 9.8 kHz

Green arrow = 82 kHz

4

Good current is a prerequisite for marking a gas service using 
higher frequencies from a transmitter that is not conductively at-
tached to the service. In addition, the shape of the magnetic field 
must also be round.

Signal splits: a location along the pipe or cable where the 
transmitter’s energy can begin to travel on two or more new line legs.
Energize: to transfer the transmitter’s energy to a pipe or cable.

Good current: with the receiver held stationary, a peak response that does not fluctuate.
Magnetic field: the product of alternating current flowing on a pipe or cable.

Gas main

Service 
line

Service line

20
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MyTh: CONDUCTIVE Is ALWAys
          BETTEr ThAN INDUCTIVE

Question: 
Doesn’t using induction cause the signal to 
bleed-off on everything else in the ground?

the results: 
When conductively applying the 83 kHz signal 
at a gas service connected to a steel main, the 
main initially locates well until the signal ap-
pears to transfer to a parallel conductor—
an electric primary cable. Since much of the 
signal on the gas main transfers to the electric 
line, the gas line may be left unmarked due 
to its lower amount of signal compared to the 
electric primary cable.

Apparent conclusion:
You may never know when a line being located 
conductively is being mismarked as the signal 
bleeds-off to another line during the trace.

With the signal applied 
at a different location, the 
path of least resistance 
changes thus changing the 
results of the locating. By 
changing from conductive 
locating to inductive locat-
ing, the gas line locates 
accurately. No bleed-off 
occurs using inductive 
locating.

T

Grey arrow = 83 kHz
                   conductive

Green arrow = 83 kHz
                     inductive

truth: 
By looking at all information presented by the receiver, 
clues can often be spotted that indicate bleed-off onto a 
non-target line. Even if these clues go unnoticed, there’s 
also a good chance to detect the bleed-off by walking 
the trace to a visual termination source. In this locate 
scenario, a trace ending at a transformer or a riser pole 
would confirm bleed-off from the gas main onto the 
electric primary cable.

Sometimes an inductive locate yields better results than 
a conductive locate. Whether or not signal bleeds-off 
onto a non-target is heavily influenced by where the sig-
nal is applied and less so by the way signal is applied.  
There are only a finite number of access points for 
conductive locating. There are an infinite number of 
locations where the transmitter may be placed for 
inductive locating. 

Parallel conductor: a conductor that has 
an optimum chance of being induced.
Trace: the entire section of a pipe or cable 
being located.
Access point: a bare metal spot on a pipe 
or cable whereby one end of the conductive 
transmitting antenna is attached.

T

22
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sUppOrTING MATErIAL: DIsCOVErING EVIDENCE Of 
                            BLEED Off WITh ThE rECEIVEr
This photo gives us a closer look of the transmitter 
location from the scenario on page 22. Notice 
the location of the electric meter and also take 
note that the electric service runs somewhat 
parallel with the gas service. The transmitter’s 
access point is at a gas meter hidden by the 
bushes. The transmitter’s grounding device is 
placed in the soil beyond the landscaping rock.

It’s certainly possible that some of the signal that 
ultimately ends up on the electric primary cable 
gets onto the electric service during the initial 
phase of this locate. With the grounding 
device positioned in the direction of the 
location of the electric service—as well as the 
close proximity of the electric primary and 
service cables to the gas main and service—it’s 
logical that the 83 kHz signal may end up on 
the electric lines.

Whatever signal leaves this transmitter must come back to the transmitter. This is the nature of an electrical circuit. 
Our circuit here is comprised of the transmitter, a conductive transmitting antenna and a grounding 
device, along with the metallic gas pipe. Signal coming back to the transmitter can travel through earth in 
addition to following the very conductive and well-grounded electric system back to the transmitter.

E

E ElEctric mEtEr

THE ELECTRICAL CIRCUIT

this diagram contains all of paths the signal 
travels on both the gas system and electric system.

Trace-Safe™ water blocking tracer wire 

from NEPTCO is the only tracer wire that 

actually saves you money. It costs less than 

traditional solid copper tracer wire, and features superior impact and breaking strength. Its 

impact strength ensures continuity in open trench applications where it might contact rocks, 

shovels and equipment like backhoes. Its superior break strength eliminates the need to use 

two standard copper or copper-clad steel wires during directional boring.

Trace-Safe™ isn’t only the most affordable tracer wire, it’s also the safest and the most accurate. 

Learn more about why Trace-Safe™ is becoming the choice of more professionals — and see the

results of the third-party tests that prove its superior performance — at NeptcoTracerWire.com.

Only one product can cut your tracer wire costs in half.

Are you using it?

WATER BLOCKING TRACER WIRE

TM

A single line of Trace-Safe™ 
does the job.

No need for two lines of 
standard tracer wire.

NeptcoTracerWire.com
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RD8000®

TEL: 877 l 247 l 3797
Email: rd.sales.us@spx.com
www.radiodetection.com

To find out more call us Toll Free  
(877) 247 3797 or visit  
www.radiodetection.com

Radiodetection Universal 
Precision Cable and Pipe 
Locator

The RD8000 delivers the performance you expect 
and advanced features you want. Radiodetection, 
your partner in locating, brings you the latest in 
cable and pipe locating technology.

n Centros®: A measurement engine evolved 
during 30 years of development delivering 
unprecedented locate accuracy and reliability.

n iLOC®: Allows wireless control of the 
transmitter from the receiver. Spend more  
time locating, less time configuring.

n SurveyCERT®: Transfer locate data to a 
compatible PDA or GPS datalogger for 
integration with GIS systems.

n eCAL™: Verifies the calibration via  
a PC application to ensure  
continued accuracy.

n Lightweight: 28% lighter  
than the RD4000®  
locator which  
encourages  
extended use.
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Public Awareness 
Manager

Campaign 
Manager

Identified Site 
Registry

TTicket Manager

Right-of-Way 
Mail Program

State Based ER Training 
Audit Assurance

Quality and comprehensive
damage prevention and

public awareness solutions

The Pipeline Suite

www.pipelineawareness.com
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Grounding device: a piece of metal driven into earth so that the conductive transmitting 
antenna may be attached.
Conductive transmitting antenna: a wire with two ends which connects the transmitter to 
1) the pipe or cable and, 2) the earth.
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sUppOrTING MATErIAL: rECEIVEr INDICATEs sUBsTANTIAL BLEED Off
 

These three receiver responses indicate 
a not-round field because the highest 
peak response (640) occurs without an 
accompanying centered black needle. 
This response indicates that more than one 
conductor is energized and the results 
should not be trusted. A not-round field is 
an indicator of an inaccurate locate.

The “640” reading is received directly atop the tar-
get line, while the other readings are to one side of 
the target line or the other. The number on the dis-
play is the receiver’s peak reading.

The black needle indicates the direction to the target 
line as well as the target line’s relative distance. The 

receiver is over the target line when the needle is 
in the center of the receiver display. The needle re-
sponse is known as an electronic null.

This series of five readings are typical of a round 
field. A round field is an indicator of an accurate 
locate.

These five receiver readings are produced as the receiver is being 
moved in a perpendicular fashion across a target utility. 

Let us help save you time and money. Our family of utility locating 
instruments offer ease-of-use, high-level of performance, reliability 
and productivity you can count on for all your locating projects.

vLocML

vLocPro

810 Classic

VM-550

VM-550 Tx

VM-880
Locate with accuracy & confidence!

Peak: a receiver response taken at the apex whereby the coil orientation is vertical, like a tire. 
Electronic null: a receiver response whereby two symmetrically and horizontally positioned peak 
antennas record identical signal strengths.
Round field: a magnetic field that is not an attracting or repelling field.
Conductor: a name for a metallic pipe or cable when discussing electromagnetic theory.
Attracting field: a magnetic field whose energy moves toward another field; this field is not circular.
Repelling field: a magnetic field whose energy moves away from another field; this field is not circular.
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• Superior and accurate location

• Blocks water so it won’t corrode

• Higher breaking strength and impact strength

• Enhanced safety for workers and pipelines

• Will not carry a current from a direct lightning strike

• More fl exible for easier installation 

•  Saves money – only one line of Trace-Safe needed. 
(No need for multiple ends of standard tracer wire.) 

Watch the video and learn more about third party 
testing at trace-safe.com. 

Finally, an innovative new product to 
locate pipelines. 

Are you using it?

WATER BLOCKING TRACER WIRE

TM Have you heard about water 
blocking Trace-Safe,™  the 
newest way to precisely 

locate underground pipelines? It’s a superior alternative to traditional solid 
copper and copper clad tracer wire because it blocks water out, won’t 
corrode and lasts longer underground. Whether your need is for trenching, 
directional boring, or pipe bursting, Trace-Safe provides greater accuracy, 
greater savings, and greater safety!

   Greater Accuracy Greater Savings Greater Peace of Mind

WATER BLOCKING TRACER WIRE

TM

testing at 
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10Question: 

Even though there is a need to induce on occasion, 
why would you ever use very high frequencies over 
lower frequencies? Very high frequencies easily 
bleed-off onto nearby parallel conductors and you’ll 
never know what you are locating. Locating with 
very high frequencies seems to be a recipe for 
disaster, isn’t it?

MyTh: INDUCING WITh VEry 
      hIGh frEqUENCIEs Is A
          rECIpE fOr DIsAsTEr

T

Apparent conclusion: 

480 kHz is too high a frequency to use when non-
target lines are nearby. You need to use a frequency 
no higher than 82 kHz in these situations to avoid 
bleed-off.  

the results: 
Locating a steel gas main with 480 kHz, the signal 
veers away from the gas main and onto the electric 
line. When an 82 kHz transmitter is placed at the 
same location as was the 480 kHz transmitter, there 
is no bleed-off.

Grey arrow = 480 kHz

Green arrow = 82 kHz

truth: 
While any frequency can bleed-off, it is 
generally true that higher frequencies bleed-
off more than lower frequencies. What is 
not true is that higher frequencies ALWAYS 
bleed-off more than lower frequencies.

Metallic continuity: a line leg that has 
no insulators or unarmored splices.

These photos show the scenario from page 
22. Although 480 kHz is used to locate the 
steel gas main, there is no bleed-off onto 
the parallel conductor—the electric primary 
cable. 

It is not just transmitter frequency that cre-
ates bleed-off. While inductive use of the 
transmitter at times is superior to conductive 
locating, utility line grounding, utility line 
insulation, length of target line, target line 
and non-target line metallic continuity, 
and proximity of non-target lines to target 
lines all may contribute to bleed-off.
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Receiving antenna: a symmetric metallic winding 
induced upon by a magnetic field.

Signal strength: measurement of the magnetic field 
with a tire coil orientation.

Tire: a vertical coil winding that provides a peak 
response; windings that are oriented to the pipe or cable 
like a “tire to the road.”

You’ve seen two locating scenarios where the sig-
nal veers off the target line at a diagonal and then 
bleeds onto a parallel non-target line. Recognizing 
bleed-off as a divergent path from the actual path 
of the target line is a sometimes difficult task. When 

bleed-off signal begins to leave the target, the signal 
path is often well-disguised as the target because of-
ten there is virtually no change in signal strength. The 
line appears to temporarily veer in a diagonal direc-
tion before regaining its original orientation.

sUppOrTING MATErIAL: DETECTING sUBTLE BLEED Off

A “compass” is a visual accessory on some receiving 
instruments. The compass is “always on” and alerts 
the operator to the likelihood of a divergence of tar-
get line direction and highest signal strength reading.

Diagram a Diagram B

One way to spot this subtle bleed-off is to stop and 
take note of peak readings at a stationary location 
along the diagonal path. These peak readings need 
to be taken at opposite angles to the apparent path 
of the target line. With the instrument planted on 

the ground, rotate the receiving instrument to the left 
and away from the target. Then return to the original 
position and rotate the instrument to the right and 
away from the target.

The compasses shown in Diagram A indicate that the 
target line’s orientation has veered. The compasses 
shown in Diagram B indicate the location of signal 
bleeding-off from the gas line onto the electric line. 

There are two possible outcomes for the rotating of the receiving instrument at a stationary 
location:
•	 The highest signal strength is not obtained when the receiving antenna is 

in line (like a tire to the road) with the suspected path of the target. This indicates 
bleed-off is occurring.

•	 The highest signal strength is obtained when the receiving antenna is in line (like a 
tire to the road) with the suspected path of the target. This indicates that the target 
line actually does run in a diagonal direction.

rotated to the left over the line rotated to the right

page 22 page 30

Compass
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MyTh: IT’s IMpOssIBLE fOr A LOW frEqUENCy TO BLEED Off A TArGET 
    LINE WhILE A hIGh frEqUENCy 
sTAys ON ThAT sAME TArGET LINE 

Question: 
There are times that induction is necessary. If low-
er frequencies can energize the target, wouldn’t 
they be preferred over higher frequencies in order 
to minimize bleed-off?

the results: 
With the transmitter placed over a tracer wire 
and inducing on 33 kHz, the tracer wire does 
not locate but a parallel electric primary cable 
nearly ten feet away locates with ease.

Apparent conclusion:
“Don’t induce. You will bleed-off onto every-
thing.” Publisher’s note: This statement pulled 
from our introduction.

truth:
If conductive locating could be used to locate all lines accurately, then 
conductive would be the only method used to energize lines. Conduc-
tive locating, however, sometimes locates lines inaccurately or not 
at all. It is in these instances that inductive locating must be utilized. 
Induction is the only way to solve locating problems that conductive 
locating cannot solve.

This scenario illustrates induction unable to energize the target line—
the tracer wire—even though the transmitter is placed directly atop the 
tracer wire. This scenario also illustrates that in some inductive scenar-
ios, a high transmitter frequency outperforms a much lower transmitter 
frequency. The 33 kHz frequency’s failure is likely caused by the lack 
of far-end grounding on the target line and the well-grounded nature of 
the parallel non-target line. 

Far-end: the end of a line leg opposite of the transmitter location.

Grey arrow = 33 kHz

Green arrow = 480 kHz

T
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3M ™  Dynatel ™  Cable/Pipe Locators 2200M & 2500 Series 

So we show you exactly where to look.
Find what you are looking for using 3M™ Dynatel™ Cable/Pipe Locators. Designed to be more sensitive, 

faster and more integrated than any other locator on the market, Dynatel locators meet virtually all your 

locating needs. You can fi nd the exact path and estimated depth of underground utilities, locate buried 

electronic markers and read and write information directly to programmable iD markers. And now, certain 

Dynatel locators interface with select GPS/GIS fi eld mapping instruments for precise, real time mapping.

Because a fi sh is just a fi sh story, if you don’t know where to look.

TELEPHONE GAS CATV POWER WATER WASTEWATER GENERAL

www.3M.com/Dynatel | 1-800-426-8688

© 3M 2011. All rights reserved.

“Close” doesn’t put 
fi sh on the fi re.
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LESS  
TRIPS  
TO THE  
TRUCK

Learn more at  
krylonmakeyourmark.com

Increase your productivity and efficiency  
with Krylon Industrial’s newest  
breakthrough – The TallBoy™. 

The Tallboy™ provides 22 oz. of paint  
(almost 30% more than the 17oz. can)  
which not only means less trips to the  
truck, but also less cans to dispose of  
and less product to carry. 
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www.callsunshine.com

ONE CALL
sunshine state
o  f   f  l  o  r  i  d  a

KNOW WHAT’S BELOW

BEFORE YOU DIG
ALWAYS CALL 811

Dial 811 or 800-282-7411
It’s the law in Georgia.

www.gaupc.com

www.indiana811.org www.kentucky811.org

www.undergroundsafetyalliance.org

*Formerly the New York City & Long Island One Call Center

48 hours, but no more than 10 working days 
before you dig anywhere in the five boroughs of 

New York City and on Long Island.

800-272-4480 | 811 | www.DigNetNYCLI.com

Every project…. every time !!!! 

 Provide 2 full working days notice 

 It’s Fast, It’s Free, It’s the Law 
 
 www.azbluestake.com 
 

Excavation Requests:  
 

Inside Maricopa County: 
602-263-1100 

 

Outside Maricopa County: 
1-800-STAKE-IT (782-5348) 

 

Statewide… Dial 811 
 

arizOna FlOrida

GeOrGia illinOis

indiana/kentUcky missOUri

nOrth carOlina

new mexicO nyc/li

OhiO

Call 2 business days 
before you dig!

It’s fast, It’s free
& It’s the law!

1-800-849-2476

wyOminGUtah

TexasTexas
texas

pennsylvania

Underground FocusUnderground Focus

N E W  M E X I C O

www.nmonecall.org
C

M

Y

CM

MY

CY

CMY

K

new yOrk

Digger the mole and Trigger the hare 
star in our coloring book that 

teaches readers of all ages about how 
utilities are located and marked 

and the importance of utility locating in 
protecting excavators and the public. 

great handouts for classrooms, 
fairs, home shows, etc.

Space on the back cover for company 
info or your safety message.

Order at www.underspace.com for $0.75 each.
If interested in quantities of 2000 or more, 

call 815.468.7814 to inquire about a discount.
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Page 1More stories at www.safetyinexcavation.com!

Kinsel Industries, now a part of Insitu-Form,
can’t take any chances when it comes to the proj-
ect constructed in Jacksonville, Florida. The con-
tract with the city utility authority, J.E.A., is a five
– year, $160 million contract that initially required
the bursting and replacement of sewer pipeline at
a rate of over 45,000 lf. PER WEEK. This
includes the tie-in of utilities to the community. 

A great deal of the work is done in tight conditions
and back yards. 

Kinsel Industries has a long history of putting
safety to work, hand in hand with productivity. 

The project required constant monitoring for haz-
ardous atmospheres and protection of workers in
the excavation.

The initial use of hydraulic shores proved to be
too time consuming, slowing productivity and
increasing costs. The decision was made to use
the latest technology in aluminum trench shoring,
ultraSHORE ™ trench boxes manufactured in
Denver, Colorado. The trench depths are less
than 12 ft. deep and ultraSHORE™ is well suit-
ed to the Florida sands. A variety of Mini-
Excavators are used to handle the excavation
and boxes, even though most ultraSHORE™
shields are light enough for two men to handle.

The local rental dealer for ultraSHORE™,
Trench Shoring Services, (TSS) was able to
supply a wide selection of inventory to match the

variety of applications that were encountered.
Carlos Zambrano was one of the many fore-
men on this vast project. Carlos appreciated the
fast and dependable service provided by Trench
Shoring Services to meet the ever-changing
ground conditions. 

The Jacksonville TSS facility also provides steel
trench boxes and road plates to the region. CPT
training is available in English and Spanish to
meet the needs of the growing workforce.

Ted Kepper checks air quality

Carlos Zambrano keeps a watch on safety.

1 A SHORE THING

2 Are you losing
$$$ in the wet?

3 Industry
Notebook:
Internet Solution
Library

4 OSHA Notebook:
Myths vs Facts
The 18” Rule

5 Taming the Great
Salt Lake

6 Safety Training

Contractor Bets on a SHORE THING

You can see photos of hun-
dreds of shoring solutions
RIGHT NOW?

Go to www.shoring.com for
details.

Vol. 74 Issue 1 © 2004 Safety Products Engineering Group

Did you
know?

..most ultraSHORETM

shields are light enough
for two men to handle

Safety in ExcavationSafety in Excavation
www.safetyinexcavation.com

In This Issue

ultra    ultra         ultra
LIGHT       VERSATILE                SAFE

Quick to Install.
As light as 130 lbs.

Roll your own.
Optional wheel kit.

Stacks easily with 
2’ & 4’ high panels.

This is What Aluminum Shoring Was Meant to Be!

1-800-SHORING
                   746-7464

www.shoring.com

Phone: 303-287-2264
Fax: 303-287-2950
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BLEED Off fACT: sLIGhT BLEED Off 
                      CAN BE hELpfUL

the receiver registers a 450 signal strength reading while positioned on the side of the target 
that is opposite the non-target.

the receiver registers a 473 signal strength reading while positioned on the non-target side of 
the target. the receiver’s distance from the target line is the same on both sides of the target.T

Question:
How can the receiver tell you about the location of 
another line while you are locating a target line?

the results: 
The highest peak number is located on the ground at 
the same location as the electronic null reading. When 
peak and electronic null readings agree, there’s a high 
likelihood of an accurate locate. As the operator walks 
down the line, the instrument is swung to the left the 
same distance it is swung to the right. Although the left-
right swing of the instrument covers the same distance 
on both sides of the target line, the peak numbers are 
higher on the left side of the target line than they are 
on the right side of the target line.

Conclusion: 

As he walks locating the target line, the operator 
becomes aware of a parallel non-target line. It is not 
always the case that the higher peak numbers on one 
side of the target indicate that the non-target is located 
in that direction. Lower peak numbers may be regis-
tered on the non-target side of the target, too. 

If signal flows the same direction on each line—as is 
the case in this scenario due to the transmitter ener-
gizing both lines inductively—the higher number side 
is in the direction of the non-target. If signal flows in 
opposite directions on the two lines, the lower number 
side is in the direction of the non-target. This occurs 
when the non-target line acts as a return path for 
signal returning to the transmitter after it has left the 
target line. (See diagram on page 24)
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Locating
Unlimited:

The 
Language

of 
Locating

Glossary   DVD

www.locatingunlimited.com

Coming november 2011

Glossary: an alphabetical list of terms or words found in or 
relating to a specific subject, text, or dialect, with explanations.

glossary ad.indd   1 10/13/11   9:48 AM

Like 
You 
Were
There
Digging 
Dangers 22

Video $89.95 plus S&H
Package pricing available

www.underspace.com
815-468-7814

Magazine and Video

dd22 ad.indd   1 10/16/11   2:41 PM
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BLEED Off fACT: sIGNAL BLEEDs Off 
       AT ThE END Of pIpEs

1

T

end of main

the results:
Finding the exact end can be difficult because signal does 
not stop at the end of the pipe, it continues to bleed-off into 
the soil past the pipe. Compounding the problem, signal 
starts to fade before the end of the pipe and then tends 
to fade significantly only after passing the exact end of 
the pipe. Trying to find the exact end of a pipe using only 
signal strength readings is unlikely to work well.

Conclusion: 
Using digital depth readings can help narrow the search 
for ends of pipes. Begin noting digital depth readings 
every five feet along the pipe upstream of the suspected 
end of the pipe. The initial depth readings should not vary 
much from each other. Once the receiver approaches 
the end of the pipe, each successive depth reading will 
become a bit deeper than the reading before. Once the 
receiving instrument passes the end of the pipe, the next 
depth reading should be significantly deeper than the 
previous depth reading.

Note:
In scenario #3 (Myth: All Bleed-off is Bad), we see the 
effects of utilizing low frequencies when transmitting 
upstream of a signal split. The signal does not want to 
“bleed-off” onto the service—the signal wants to stay 
on the main and bypass the service.

Conductively applying a low frequency signal on 
the service closest to the end of the main will likely 
produce a similar result—the signal will turn away 
from the end of the main at the tap. Almost always, 
finding the ends of pipes will involve the use of higher 
frequencies conductively or the use of induction.

Question:
Is it possible to detect the exact end of steel 
gas pipes or iron water pipes?
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Question:
So if signal bleeds past an insulator, 
wouldn’t signal reattach itself on the 
pipe beyond the insulator? That seems to 
make it harder to find an insulator than 
the end of a pipe.

the results: 
An insulator marks the end of metallic 
continuity of a run of steel pipe. It is easy 
to bleed-off past the insulator since a new 
run of steel pipe is situated within centi-
meters of the previous run of steel pipe. 
Ultimately, the solution involves the use 
of two transmitters set on the same high 
frequency.

Conclusion:
The use of a pulsed transmitter signal applied to one 
side of the suspected location of an insulator and 
a regular signal applied the other side of the sus-
pected location of an insulator allows the operator 
to locate from one transmitter initially, then to locate 
from the other transmitter after passing the insulator.

Grey arrow = Warble 82 kHz

Green arrow = Solid 82 kHz

2’’ insulator

1. The operator begins locating the 
steel gas main approximately 40’ 
from the location of the pulsed, or 
“warble” tone transmitter.

2. The operator still receives a warble 
tone.

3. The warble tone is replaced by a 
solid tone. The operator has just 
passed the insulator.

4. The operator recognizes that he is 
beyond the 90-degree bend. His 
next move is to position himself 40’ 
from the solid tone transmitter and 
trace back the direction from which 
he first came to verify the exact loca-
tion where the tones switch.

This transmitter is set to warble tone. To change to 
solid tone, the toggle switch would be returned to 
the center position.

BLEED Off fACT: fOr ThE sAME rEAsON 
   ENDs Of pIpEs ArE hArD TO fIND, IT Is hArD 
 TO fIND ThE ExACT LOCATION Of AN 
       INsULATOr ON A sTEEL GAs MAIN

Warble
tone

Solid tone
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We deliver.

For nearly 30 years, One Call Concepts, Inc. has led the 
  .sremotsuc ruo htiw gnirentrap yb yrtsudni noitneverP egamaD

We listen. We learn. We create. We innovate. 
When safety is on the line. 

www.occinc.com

YOUR PARTNER IN DAMAGE PREVENTION SINCE 1982.

Section 1: Energize
Section 2: Peak & Null
Section 3: Round Fields & Path of Least Resistance
Section 4: Frequencies & Current
Section 5: Vertical Inspection of the Field

Section 6: Horizontal Inspection of the Field
Section 7: Changing Current Levels

Section 8: Changing  Field  Shape
Section 9: Superior Results

Section 10: Endpoint

$619
Preview and order at 

LocatingUnlimited.com
815-468-7814

Section 9: Superior ResultsSection 9: Superior Results
Section 10: EndpointSection 10: EndpointYour 

Ticket to 
Peak, 
Null & 
Understanding

A 10-chapter, 
113-minute 
training video 
intended for 
any level of 
expertise, 
from laymen, 
to novice, 
to expert 
locators.
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Staking University
Locating.

Unlimited possibilities,
   Unlimited potential.
5-day classes throughout the year at 
our campus south of Chicago.

Nationwide, over 25 Locator 
Certification Seminars a year.

Customized training at your site, 
anywhere, anytime.

DVD’s, study guides and  online 
training available.

Tap into your unlimited 
potential at

815.468.7814
www.locatingunlimited.com
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