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By Mike Parilac, Publisher
mike@underspace.com

First published as an untitled issue in 2009, this is the sixth and 
final edition of Locating Unlimited. In this last installment, we 
focus on three items: 

1. The receiving antennas’ position within the electro-
magnetic field

2. The splitting, grounding, and insulation of the metallic 
utility being located

3. The transmitter’s mode and selected frequency

These three items represent the core elements of locating. With-
out a firm understanding of these elements it is not possible to 
wholly apply the science of locating to the art of locating.

I used to think that the power setting on the transmitter had a 
significant impact on bleed-off, the transfer of signal from one 
buried utility to another. It’s apparent that a lot of other people 
believe this, too. Best practices and locator training manuals call 
for the lowest possible power setting be used to avoid the sticky 
problem of bleed-off (see Bleed-Off on page 24).

If you believe that power settings and the occurrence of bleed-
off are directly related, I encourage you to try an experiment. 
The next time you perform a series of conductive locates, set 
the transmitter’s power setting to the highest level and keep 
locating until you find the transmitter’s signal on a “non-target” 
utility. Go back to the transmitter and change the power set-
ting to the lowest level. Then check to see if the non-target util-
ity still has signal on it. The results may surprise you, particularly 
if you repeat this experiment several dozen times.

There’s a segment in this issue (see page 35) which addresses 
another long-held belief: For the best signal, stretch out the 
conductive leads and place the grounding device far away 
from the access point on the utility. Is this true? See what you 
think after viewing the results of our experiment.

Over the years, locate training students occasionally told me 
about a problem locate of theirs and then asked, “Will such-
and-such approach work?” The best answer I could ever pro-
vide was, “Try it and find out.” My response wasn’t a cop-out, 
it’s the best advice I could offer. Frequent experimentation in 
the field is practiced by every expert locator.

The aim of the Locating Unlimited series was to compile 
the most detailed and comprehensive locating instrument 
knowledge ever assembled. I can make the claim that we did, 
but only you, the reader, can say for sure. Thank you for your 
support of Underground Focus and I hope each of you will be 
reading for a long time to come.

.
We tried it and found out. See our review on page 30 
of the Ultra-Trac® APL: Acoustic Pipe Locator.

View From The Underspace
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The receiver is set over the target tracer wire that 
is over 300’ in length. The receiver sits at a loca-
tion where the wire is buried over 10 feet deep 
and the transmitter is emitting 8 kHz. The purpose 
of this experiment is to look at the depth reading 
after each change to the tracer wire’s grounding 
and connection to a parallel line. The receiver is 
stationary throughout the experiment.

1

3

2

The target wire

The target wire

The receiver reading with the far-end of 
the target wire not grounded. The depth 
is 10’ 1” and the signal strength is 1758.

The receiver reading with the far-end 
of the target wire grounded to earth. 
The depth remains 10’ 1” but the signal 
strength increased to 2126.

The receiver reading with the target wire’s 
length doubled and the two 300’ lengths 
parallel to each other. The new far-end is 
not grounded. The indicated depth is 8’ 
7”, a decrease of a foot-and-a-half over 
the previous two depth readings.

1
2
3

The stationary receiver

The stationary receiver

The far-end of the target wire

Doubling the length and 
direction of the target wire

Top antenna

Bottom antenna

The grounded far-end 
of the target wire

As seen in the photo to the right, the far-end of the target wire 
is connected by a jumper to a parallel wire. With this connec-
tion the target wire is 600 feet in length and the far-end is not 
grounded on  the far end. The new far-end of the 600’ target 
wire is approximately 8’ from the transmitter’s attachment to 
the target wire.

Depth

Depth

Depth

Line

Line

Line

The top displays read depth accurately within a few inches. 
After the jumper connects the two parallel lines, a depth 
error of approximately 15% appears on the display below. 
Notice that in the top two displays the “line” is positioned 
though the center of the “arrowheads” but not below.

Arrowheads

Arrowheads

Arrowheads

Depth readings are derived from comparing the sig-
nal strength of two stacked antennas: the bottom 
antenna and the top antenna. These same stacked 
antennas are used to produce milliamp readings, or 
current measurement readings, as well.

Current

Current

Current

8kHz

depth error

The parallel line’s far-end

Receiver readings on opposite page
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U-Shaped target wire

Since the target wire has doubled in length, the impact on the signal 
strength of grounding the far-end is nonexistent (2084 vs. one digit 
lower, 2083). However, the current reading is higher: 29.3 milliamps 
versus 28.4 milliamps. The depth remains the same whether the far-
end is grounded or not grounded. 

Although the line is impacted by the U-shaped target wire, the direc-
tional arrows remain true to the actual target wire’s location. The di-
rectional arrows are controlled by horizontally-positioned antennas 
located close to the surface of the ground.

Conclusion: When the line is not positioned through the arrowheads, 
it is extremely likely the depth reading is inaccurate. Since cur-
rent measurement readings are derived from the same antennas as 
depth, these readings are also tainted when the line is not positioned 
through the arrowheads.

Depth Line

Arrowheads

Current

Grounded far-end

Ungrounded far-end 
of U-shaped target wire

This is the previous page’s last 
receiver display for comparison 
of ungrounded versus ground-
ed far-end of 600’ U-shaped 
target wire (photo to far right).

Horizontally-positioned antennas
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Receiver coilTransmitter coil

The green dashed line represents the location of an unknown line.

The orientation of the coils on the transmitter deter-
mine the amount of signal which can be placed on a 
metallic line. The maximum signal will be applied when 
the windings of the inductive transmitting coil are lined 
up with the buried utility like “a tire to the road.”

The orientation of the coils on the 
receiver determine the strength of 
the received signal. The maximum 
signal strength is received when 
the windings of the receiving an-
tenna are lined up with the buried 
utility like “a tire to the road.”

A sweep can be performed with any 
frequency that can be used induc-
tively with a particular locating in-
strument. Consideration should be 
given, however, to higher frequen-
cies as they are generally able to en-
ergize most buried lines most of the 
time. As always, there will be excep-
tions but a good rule of thumb is to 
utilize high transmitter frequencies 
for 4-way sweeps.

A 4-way sweep is an inductive tech-
nique used to find unknown metallic 
lines in a given area. The technique 
requires that certain conditions be 
met throughout the duration of the 
sweep:

1. The transmitter and receiver al-
ways maintain the same separa-
tion between them. A distance 
of 40’ is suggested. As the sweep 
progresses, the transmitter and 
receiver must not drift closer or 
farther apart.

2. The transmitter must be held the 
same distance from the ground 
during the course of the sweep.

3. If the sweep is moving east to 
west, neither the transmitter 
nor the receiver should drift 
farther west than the other 
unit.

4. The transmitter and receiver 
must always be “coil to coil.” 
The transmitter and receiver 
must always be held flush with 
each other; neither unit should 
rotate in the operator’s hand.

5. If using a receiver with man-
ual gain, do not change the 
gain during a 1-way sweep. If 
gain must be increased or de-
creased, perform the 1-way 
sweep over its entirety. 

6. The 4 ways of the sweep in-
clude: east to west, north to 
south, northwest to southeast 
and northeast to southwest. 
This ensures a reasonable 
chance for detection of any 
metallic line regardless of its 
orientation.

With the transmitter and receiver the same 
distance from the pipe (represented by the 
dashed yellow line), the receiver will begin 
to “peak” when close to the pipe.

The maximum signal received 
will occur when the transmitter 
and receiver are both over the 
pipe at the same time.

Each way of the 4-way sweep should end with the receiver being held stationary and 
the transmitter moved until generating the highest peak signal on the receiver. The goal 
is to set the transmitter directly over the line before using the receiver to locate the line.

1-way

The 4-Way Sweep

480kHz

With the highest of transmitter frequencies, 
a separation of 30’ between transmitter and 
receiver (instead of 40’) can be used.

10
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2-ways

The green dashed line represents the location of an unknown line.

45⁰

The green unknown line will be 
extremely hard to detect because 
when the transmitter is over the 
green line the receiver is nowhere 
close to the green line.

Also making the green line hard to 
find: When the transmitter reaches 
the unknown green line the wind-
ings of the transmitter coil will be 
at a 45-degree angle to the direc-
tion of the green line. Additionally, 
once reaching the green line, the 
windings of the receiver coil will 
also be at a 45-degree angle to the 
direction of the green line.

The windings in the coils for both 
the transmitter and receiver are 
90 degrees offset from the yellow 
dashed line so the yellow line is not 
detected. 

90⁰

45⁰

12

The green dashed line represents the location of an unknown line.
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45⁰

45⁰

45⁰

45⁰
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3-ways

4-ways

l
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The green unknown line is not 
detectable because the windings 
in the coils for both the transmit-
ter and receiver are 90 degrees 
offset from the green line. The 
yellow line will be extremely 
hard to detect because when the 
receiver is near the yellow line 
the transmitter is nowhere close 
to the yellow line.

The green line will be detected 
on the 4th directional sweep be-
cause both the receiver and the 
transmitter will be near or on top 
of the line at the same time and 
the transmitter and receiver coils 
will be “tires to the road.”

WWW.OCCINC.COM

OPERATIONAL EXCELLENCE 

UNEQUALLED EXPERIENCE 

NATIONAL OUTREACH & AWARENESS CAMPAIGNS

YOUR PARTNER IN DAMAGE PREVENTION -

WHEN SAFETY IS ON THE LINE.

WWW.OCCINC.COM

OCC full page ad.indd   1 6/20/14   9:38 AM

1 2
2

1

14

DRAFT



8ST

16ST

8ST
Paint 

marks for  
gas service

Flag on 
gas service

16ST

8ST

A locator marked two large diameter gas mains in front of a 
hotel: an 8” steel main and a 16” steel main. The gas company 
map indicated the hotel’s plastic gas service was fed from the 
8” main. The locator first connected to the tracer wire at the 
hotel’s gas meter and located the service southward to an area 
under the sidewalk on the north side of a busy road.

Wires adjacent to vent pipes

Vent pipes across street from hotel pipes

Test station wire for 16”

Test station wire for 8”

Turning to locate the main, the locator’s only signal was along 
the curb separating the sidewalk from the busy road. Although 
the signal wasn’t great, it was the only signal received. The lo-
cator marked the 8” gas main alongside the curb.

With the 16” yet to mark, the locator found two yellow wires at 
a couple of nearby vent pipes. The locator correctly assumed 
one vent for each of the two steel mains. Next to each vent 
pipe was a wire. Hooking to either wire gave him the same 
result: 1) a relatively weak signal where he marked the main 
beforehand (alongside curb) and 2) a signal of similar strength 
a foot north of the north side of the sidewalk. 

Hotel

Hotel
Gas company map information

Area as marked

The moral 
of the Story

The locator marked two mains and a service. The decision 
to mark the 8” at the curb was a result of the signal received 
when hooked up to the tracer wire and the fact the map in-
dicated the hotel was fed from the 8” main. Contrary to the 
marking results was the fact the gas company map showed 
the 16” main situated south of the 8” main.

Locate result in sidewalk when hooked to 16” test wire in test station

Original 8” gas mark

The long-term locator remembered that the wires at the vent pipes did 
not produce good signals. He knew there was a test station about 100 
yards west of of the area that needed to be located. At the test station, 
the senior locator hooked to the post labeled 16” utilizing a transmitter 
frequency of 640 Hz. Painting as he went, he crossed the side street 
and located back into the dig area. The 16” line appeared to be under-
neath the center of the sidewalk, not north of the sidewalk.

Due to the weak signals on the mains, the locator decided 
to ask for help. A long-time locator with knowledge of the of 
the gas system in the area came to assist. 

16
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Locating parallel pipelines can offer some unique challenges, such 
as getting identical location results despite hooking-up to two dif-
ferent test wires. Confirming the location of the 8” steel main was 
the next task. With the transmitter still set to 640 Hz the conduc-
tive lead was hooked to the test wire marked 8”. 

Jiving with the gas company maps, the 8” located north of the 16”. 
As the 8” crossed the side road, the long-term locator checked the 
depth reading—over 21’ deep. In normal circumstances, a depth 
reading of 21’ would not be reassuring but this locator knew the 
mains had been lowered several years earlier to accommodate the 
construction of new sewer lines. In this case, the deep depth read-
ings were reassuring to the locator.

Once back in the dig area, the 8” located about a foot north of the 
north side of the sidewalk, agreeing with the location of the first 
locator’s paint marks. The first locator had marked one main right 
and had placed the second set of marks (along the curb) above 
something other than a gas main. 

640Hz

Sewer manhole

Sewer manholes

Knowing the system as he did, the long-term locator knew 
the gas service for the hotel was installed during a period 
of time when the gas company did not weld tracer wires 
to steel mains. The tracer wires were only wrapped around 
steel mains. The gas company’s corrosion department 
didn’t want their cathodic protection efforts affected by 
copper wires used for locating.

8’

3’

8ST

16ST

The depth reading of the 8” steel pipe at this location 
may be somewhat influenced by the presence of the 
16” steel pipe about 8’ away.

A depth reading on the 8” steel pipe at this lo-
cation will likely be influenced by the presence 
of the 16” steel pipe about 3’ away.

The locators utilize computer-
ized gas company maps which 
do not indicate the distance 
between the two steel mains.

Utilities buried over 20’ deep mostly likely will need 
to be located using very low transmitter frequen-
cies, such at 640 Hz. Higher frequencies will not get 
to the surface with clarity from these depths.

18
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16ST

8ST

Together, these components ensure 
greater accuracy, tremendous labor  
savings, and greater safety. 
Learn more and review field trial  
and testing results including lightning 
strike tests at www.trace-safe.com.

WATER BLOCKING TRACER WIRE

TM

1           2         3

U.S. Pat. No. 7,932,469. 
Other patents pending.

The only comprehensive Water Blocking Tracer Wire System available today. 

WATER BLOCKING TRACER WIRE

TM®

2.  Convenient connectors for easy 
splicing and lateral connections:

 •  Requires no stripping of insulation.
 •  Tremendous labor savings. 

3. No-Strip Locate Clip: 
 • One of a kind.
 •   Encapsulates the wire at the 

locate point.
 • Tracer wire stays intact.
 • Eliminates water penetration.
 •  Achieves professional finish, 

with no exposed wires left  
to corrode.

 •  Ready for locate technician to 
attach locating equipment.

www.trace-safe.com

1.  Super-strong, patented Trace-Safe 
water-blocked tracer wire:

 •  Lasts longer.
 •  Provides superior locate accuracy.
 •  Field tested including lightning 

strike tests.
 •  Eliminates the need to cut the 

main line.

   Tracing and locating underground utilities is a critical mission.

Accomplish it with  
the Trace-Safe® Water Blocking 

Tracer Wire System.
Simple, smart and complete. 

NEPTCO-26666 Trace-Safe_8375x10875_UF.indd   1 2/9/12   11:27 AM

The area in front of the hotel was home to several utili-
ties besides the two steel gas mains. The yellow line the 
first locator painted along the curb was actually a traffic 
control cable, not the 8” steel main. The fact that signal 
appeared on the cable is not surprising given the fact 
that the tracer wire was not welded to the 8” steel main. 

Locating signal doesn’t always stop when the tracer 
wire stops. If there is sufficient metal mass nearby the 
signal may jump to it, as was the case with the traffic 
control cable.

The moral of the story: The more you know about the 
utility the more accurate you can locate that utility.

Gas company map information with cable added

Traffic control cable location

The traffic control cable enters the  
base of this traffic signal pole located 
adjacent to the vent pipes with wires.

Correct location of 16” steel main

8” steel main
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Accurately locating and marking buried assets ensures mini-
mum downtime during repair or maintenance activities. It also 
prevents damage which can be costly for utilities and their cus-
tomers.

Radiodetection is pleased to announce the RD7100 which of-
fers the power of the RD8100’s most advanced locating tech-
nologies, with each model optimized for a single utility. Users 
benefit from the simplicity of having menu options and capa-
bilities matched to their requirements. Optional integrated GPS 
and usage logging, enables users to demonstrate safe working 
practices and validate quality of work. 

RD7100 includes a number of features to easily identify target 
utilities and to follow them with confidence: 

•	 Guidance Mode:  Displays directional information along-
side depth and current information to help both find the 
utility and ensure the correct target is being traced.

•	 Peak + Mode: Combines the accuracy of Peak locating 
with the rapid ground coverage of Guidance Mode. A 
single key press lets you check for distortion by compar-
ing Null with Peak.

•	 Power FiltersTM: Power industry models, (PL and PLG) 
use the harmonic properties of power signals to identify 
the presence of multiple cables and distinguish between 
them.

In the field of damage prevention, where the cost of a strike 
can be substantial, ensuring adherence to best working prac-
tices is essential. With remote crews, observing behaviours and 
identifying training needs is difficult. The RD7100 comes with 
a number of features designed to facilitate the observance of 
best practice and to ensure product integrity before use.

Radiodetection’s Rd7100™ Precision Locator 
Range: Locate and Protect Underground assets

Integrated, automatic GPS and enhanced usage logging op-
tions allow users and management to analyse individual locate 
operations to ensure compliance with best-practice, or to iden-
tify training needs. The data can be used for internal audits or 
shared with stakeholders to evidence task completion. 

Additionally, the integrity of the measurement system can be 
confirmed on-site. Enhanced Self-Test applies signals to the 
locating circuitry to confirm the integrity of the measurement 
system as well as checking display and power functions.

RD7100 is built on Radiodetection’s pedigree for performance, 
quality and durability and is backed with a three year warranty 
through product registration.

For more information visit www.radiodetection.com

About Radiodetection Ltd. 
Radiodetection is a leading global developer and supplier of test 
equipment used by utility companies to help install, protect and 
maintain their infrastructure networks. Radiodetection is a subsid-
iary of SPX Corporation.

About SPX 
Based in Charlotte, North Carolina, SPX Corporation is a lead-
ing supplier of highly engineered HVAC products, detection and 
measurement technologies and power equipment. With opera-
tions in about 20 countries, SPX Corporation has approximately 
$2 billion in annual revenue and approximately 6,000 employees 
worldwide. SPX Corporation is listed on the New York Stock Ex-
change under the ticker symbol, “SPXC”. For more information, 
please visit www.spx.com.

New range of precision locators delivers Radiodetection’s advanced
locating technologies optimized for the challenges of specific utilities.
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Bleed-Off Rules of Thumb

1. No matter the transmitter frequency, bleed-off can occur on 
        any locate.

2. Bleed-off occurs either by signal traveling through the earth 
        or by shared metallic connection between utility lines.

3. Shared metallic connections between utility lines can be
        intentional or unintentional.

4. The use of low transmitter frequencies will result in less bleed-
off through the earth versus high frequencies.

5. Bleed-off occurring due to shared metallic connections
        between utility lines is not reduced by choosing low transmit-
        ting  frequencies.

6. Changing from conductive transmitter use to inductive trans-
mitter use can reduce bleed-off in certain situations.

An excavator snagged an unmarked fiber 
conduit with the bucket of his backhoe, 
pulling it enough to kink the conduit. For-
tunately, the fiber cable inside was not re-
ported to have been damaged. The fiber 
was mismarked; a string of orange marks 
were placed at the same location on the 
sidewalk as was a string of red marks. Once 
exposed, the strings of orange and red 
lines were found to be on top of a pair of 
older, rusty metallic conduits.

The semi-stacked nature of 
the metallic conduits make 
distinguishing the difference 
between one conduit and 
two conduits difficult from 
the surface without prior 
knowledge that there are 
two conduits.

l
W

S

E

N l
E

N

W

SPulled fiber conduit

The metallic conductor in the fiber 
conduit may not be grounded on 
its ends. If so, this ungrounded end 
is similar to a tracer wire not welded 
to a steel main, such as mentioned 
on page 19.

Signal in this case may have bled to 
a larger, grounded metallic mass—
the rusty conduits.

There are only two ways in 
which bleed-off can occur: 1) Via 
a metallic connection between 
target and non-target lines or 
2) via signal inducing onto the 
non-target through earth.Rusty metallic conduits

Signal intended to show up 
here instead showed up here
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512Hz

There are situations when a 
conductive locate utilizing a 
low transmitter frequency is en-
tirely ineffective. The grounding 
of the target utility line, utility 
line insulation and the moisture 
content of the soil can conspire 
to limit the usefulness of direct-
ly-connected, low frequency 
transmitter applications. One 
such application is the locating 
of well-grounded electric lines 
in moisture-laden soil.

A typical access point for con-
ductive locating of underground 
electric lines is a paint-free con-
nection to the metallic shell 
of an electric enclosure. The 
neutrals of any cable enter-
ing or exiting the enclosure are 
metallically connected to each 
other in addition to being con-
nected to the enclosure’s me-
tallic shell. Lastly, all of these 
commonly-connected items are 
grounded to earth by a ground 
rod or ground rods. Because of 
this grounding, a good percent-
age of the conductively-applied 
transmitter’s signal will be sent 
directly into earth.The top of a ground rod in an electric enclosure

A bare concentric 3-phase primary in moisture-laden soilA well-driven transmitter grounding device

The inside of a switchgear reveals the metallic connection of the 
cables to each other as well as to the shell of the  metal enclosure.

A ground rod

a good circuit You can’t Use

How much of the transmitter’s signal will be 
sent directly into earth versus onto the cables 
depends on several factors, including the con-
ductivity of the earth, the quality of the in-
sulation of the cables (if indeed insulated, or 
jacketed), and the transmitter frequency used. 
Generally, there is sufficient signal left for the 
cables but that is not always the case.

When transmitter signal travels down a ground 
rod and into the earth it completes the circuit 
by returning to the transmitter. The transmit-
ter’s grounding device serves as the signal’s 
gateway back to the transmitter, collecting all 
of the signal sent down the cables and into 
earth. With an enclosure situated in moisture-
laden soil, low frequency signals, such as 512 
Hz, may bypass the cables altogether and head 
straight to the grounding system and into 

earth. Once in earth, the signal travels to the 
transmitter grounding device and then back to 
the transmitter. This is a very good circuit but 
it’s a circuit lousy for locating.

This condition is even more pronounced on 
cables without jackets, what are known as 
bare concentric primaries. Even with suffi-
cient signal initially heading down the cable, 
the concentric neutral enveloped in wet earth 
promotes signal return to the transmitter’s 
grounding device rather than continuation 
down the cable.

The fix for this condition is to utilize higher 
transmitter frequencies. Even 8 kHz may be too 
low for very wet soil conditions. It’s also pos-
sible that in these conditions inductive locat-
ing will work better than conductive locating.

A typical access point

Ground rod

Ground rod

Ground rod
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65kHz

no connection
For years gas companies that 
connected plastic service lines 
to steel mains did not connect 
the service line tracer wire to 
steel mains. For the most part, 
this practice no longer exists but 
there remain hundreds of thou-
sands of gas services that will 
not transfer sufficient signal to 
the steel main for proper locat-
ing. This lack of metallic continu-
ity was featured in “The Moral of 
the Story” on page 19.

Sometimes these tracer wires are con-
nected to an anode, which serve as a far-
end ground. Other times, the wire is just 
wrapped around the main and terminated. 
Shorter tracer wire spans without far-end 
grounding usually warrant the use of high-
er transmitter frequencies to sufficiently en-
ergize the wire so that it can be located to 
or at least near the end of the wire.

The receiver in the photo below is over the steel 
main that feeds the plastic service seen in the above 
photos. Notice the single arrow pointing to “left.” 
Also note the “compass” is not straight. Due to the 
lack of a connection between the tracer wire and 
steel main there is a reduced amount of signal on 
the main. The lack of a second arrow (one pointing 
“right” in addition to the one pointing “left”) and the 
crooked compass are both indications of significant-
ly reduced signal on the steel main.

Conclusion: A crooked compass is no-
tification of a locating problem as is 
the lack of a second “left-right” arrow. 
When both “left-right” arrows appear, 
make sure the highest peak response 
agrees. If not, the peak reading is very 
likely more accurate than the “left-
right” reading. It’s probable the inac-
curate one-call locate on this service 
was a “left-right” locate.

This service line’s tracer wire is not connected 
to the steel main in the street. Pink paint re-
veals the service line’s true location versus 
the one-call locator’s yellow flags.

Peak

Compass        

Receiver resting over 12’’ steel 
main 10’ from the service tap  

Tracer wire not connected 
to steel main but instead 
to buried anode.

Plastic service connected 
to steel main 
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The Last Thing You get
Out of the Truck

To be termed “the last thing you get out of the truck” 
doesn’t sound particularly impressive but this phrase is 
the perfect description of an acoustic pipe locator. Finding 
nonmetallic pipes with electromagnetic locating instru-
ments is impossible while ground penetrating radar may 
be hit or miss due to search conditions. Acoustic locating 
is a detection method of last resort. We tested the Sensit 
Ultra-Trac APL (acoustic pipe locator) in an area with two 
known nonmetallic pipes whose location could be veri-
fied. But first, some background on the technology.

The instrument sends sound into the ground and what is known 
as an acoustic impedance mismatch reflects the sound back to 
the accelerometers located on the bottom of the unit. The unit 
interprets the speed and strength of the reflected sound wave 
and provides the user a visual display of the results. The single 
use of the instrument is known as “taking a slice” and a series of 
linear slices is known as a scan.

Each slice takes about 6-7 seconds to complete but moving 
the instrument to the next slice location takes at least the same 
amount of time. So, plan on about a maximum of 4 slices a min-
ute. A series of linear slices is known as a scan and in 10 minutes 
you can perform about 40 slices, or two scans consisting of 20 
slices each.

Depending on a couple of factors, the space between slices is 
either 6” or 12”.  We used 6” of separation, doubling our time. 
To some people, a search will seem excruciatingly slow. But the 
time spent searching must be contrasted against the impor-
tance of finding the pipe and the overall time spent at the site 
aside from using the APL.

From testing the instrument one time, it is obvious the ultimate 
success of finding nonmetallic pipe with the APL depends on 
the user’s ability to do three things consistently:

1. Spend ample time planning each series of scans
2. Do more readings than you think initially necessary
3. Learn from your results

The ability to recognize patterns on the visual display is obviously the key to successful ex-
periences with an acoustic locating instrument. We could only learn from just a few exam-
ples. However,  knowing the location of the two pipes—as well as knowing the areas which 
were clear of pipes—was certainly a help for our initial look at the APL’s visual display. The 
results of our testing with the APL are presented in this spread’s photos and images.

Tape measure used to keep slices 6” apart

An indication of two pipes 6” apart based 
on the the intensity of the yellow.

Each number represents the location 
of a slice. Our slices were 6” apart.

 Slices taken are displayed in image #2

Indication of two pipes, one 
shallower than the other.

Flags placed based on image #1

Actual locations: Blue is a 1” plastic sprinkler line; 
Orange is a 2” plastic conduit. The 2” conduit confirmed at 32” deep

Image #1

Image #2
Location of pipe below

Boxes

Box contains 1” sprinkler 
line buried about 1’ deep

Box contains 2” plastic con-
duit buried about 3’ deep
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www.gasleaksensors.com

Innovative Detection Solutions

MADE IN USA
NEW!

3D Pipe Mapping Software

ULTRA-TRAC® APL (Acoustic Pipe Locator) finds piping systems with 
missing or broken tracer wire. No system access is required. Gas, water and 
sewer laterals are easily traced using state-of-the-art acoustic technology. 

ULTRA-TRAC® APL is easy to use and locates systems in minutes. The 
locator works on asphalt, concrete, grass, gravel and soil and finds all types 
of pipe; metallic, concrete, and plastic.

3D Pipe Mapping Software allows users to access and view a 
comprehensive collection of data in a graphical format to clearly identify 
piping systems.

Sign-up to receive company
news and product information at
gasleaksensors.com/join.html
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Grounding device 
close to access point

Transmitter location       

End of training line

512Hz
Training transformer   

Transmitter 

l
N

W

S

EThe grounding Rule

What does this method of grounding do for locate results? 
Does it produce a stronger signal? Does it reduce bleed-off or 
does it encourage bleed-off? In this segment, we “try it and find 
out.” First we answer the question, “Does the grounding rule 
produce a stronger signal?”

Watch a locator set up a conductive locate and the odds are good 
that the grounding device will be placed an extended distance 
away and at a right angle to the suspected run of the target line 
to be located. Seems like stretching the conductive leads is some-
thing a lot of locators have been trained to do and perhaps never 
question the reason for doing so.

Live electric line  

Training line   

Live electric line  

Training line   
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Grounding device location     

Grounding device east beyond live electric line

Grounding device close to access point 
Receiver positioned atop training line    

Grounding device location     

Grounding device location     

Grounding device south along training electric line

Baseline signal strength

2. Placing the grounding device an extended distance away and at 
a right angle to the training line can only be done in an eastwardly 
direction. The signal strength is 64.0, an increase of 2.5% over the 
baseline signal strength.
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E

3. Next, the grounding device is placed an extended dis-
tance away in a southerly direction. Here, the grounding 
device is placed adjacent to the training line and the sig-
nal strength is 65.0, an increase of 4.1% over the base-
line signal strength.

1. We compared the signal strength on the target line uti-
lizing various grounding device locations. The baseline 
grounding device location was adjacent to the access 
point, a hook-up on an electric line installed solely for 
training purposes. Our baseline signal strength was 62.6.

1

3

2
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Grounding device location     
Grounding device location     

Grounding device north and away from electric lines

Grounding device directly over live electric line

Grounding device maximum distance from access point

4. Stretching out the 
conductive leads in 
a northward direc-
tion yields a signal 
strength of 63.5, an 
increase of 1.4% over 
the baseline signal 
strength.

5. The next grounding device location is positioned as close to the 
training line’s far-end as possible. The resultant signal strength is 
65.7, the highest signal strength we will achieve. 65.7 is an increase 
of almost 5% over the baseline signal strength.

6. The last grounding device location is positioned directly 
atop the live electric line at the base of the live transformer. 
The signal strength is 64.5, a 3% increase over the baseline 
signal strength.

Conclusion: Following “the grounding rule” 
increases signal strength by a maximum of 
5%, a nominal amount.

4

5

6
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Bleed-off onto live 
electric line

Grounding close to access point 

Grounding close to access point 

Grounded directly over live electric at base of transformer 

Grounding at 90-degree angle and away  

Using the “grounding rule”

The second question we try to answer is, “Does the grounding 
rule reduce bleed-off or increase bleed-off?” To minimize bleed-
off through the earth we continue to utilize a very low transmit-
ter frequency of 512 Hz. The transmitter remains hooked-up on 
the training line and the grounding device remains in the pre-
vious location—over the live electric line at the base of the live 
transformer. To assess bleed-off through earth, the receiver is 
now situated over the live electric line. The signal strength is 15.6.

Receiver positioned atop live electric line 

Grounding for maximum bleed-
off with grounding device driven 
on top of live electric line

512Hz

33kHz

Moving the grounding device 
back to its original location—ad-
jacent to the access point—the 
signal strength drops to 3.6, a 
77% decrease in signal strength.

Using a higher frequency, 33 kHz, the 
grounding device is again placed an ex-
tended distance away and at a right angle 
to the training line; it is also placed di-
rectly over the live electric line. The signal 
strength is 11.9

Moving the grounding device so that it 
is adjacent to the access point, the sig-
nal strength drops to 7.6, a 36% decrease 
in signal strength versus grounding a 
90-degree angle and away.

Live electric line  

Rule of thumb: Do not stretch 
conductive leads by placing 
grounding device as close to 
access point as possible.

Conclusion: “The grounding rule” 
increases bleed-off when there 
are nearby conductors.
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Pole #2

Guy wire supporting pole 

Coaxial telecom 
3-phase electric

Copper telecom 

Fiber

Since we can’t see below ground, studying the 
nature of aerial cables helps us visualize how 
things are laid out underground. This visualiza-
tion explains why certain things happen when 
locating underground cables. In this segment 
we’ll look at two poles, the different utilities 
running between the poles, and two utilities 
going underground from the poles.

Coaxial, copper and 
fiber telecom

3-phase electric 
neutral connection

Neutral

A 3-phase primary electric line drops down “Pole #1” while a coaxial tele-
com feeder line drops down “Pole #2.” For simplicity’s sake, we will only 
look at these two lines despite the fact that there are other cables running 
along the pole line and additional telecom lines going underground down 
Pole #2.

Base of pole #2

The XTpc+ from Schonstedt
A New Leader in Marking Accuracy and Performance

The Multi-Frequency
Pipe & Cable Locator

Included: XTpc+ receiver, 
transmitter and accessories

TIME TO
TRADE UP
TO A SCHONSTEDT*

*Trade in any make, any model, any condition, and $AVE

Order/Info Hotline:

800-999-8280
Order/Info Online:

www.schonstedt.com

• One call locates
• Private locates
• Pipes, cables and tracer wires

Pole #1

Two Poles
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A 90-degree turn in the underground 
coaxial line positions the line to run 
parallel with the cables overhead.

The second downstream 90-degree turn for 
the coaxial line since dropping down Pole #2

The metallic cables running along the pole line are grounded to earth. 
In addition, they are connected to each other. In some cases, the cables 
are connected to the metal guy wires supporting the poles. When trans-
mitting a signal onto a cable dropping down a pole, signal will not only 
follow the cable under the ground but also up the pole and along aerial 
cables. The signal will also travel on any cable dropping down a pole.

Locating cables dropping down poles may be performed by applying 
signal conductively to a cable or ground rod wire at the base of a pole. 
When doing so, consider this list of scenarios which might “confuse” the 
locating results:

1. It is possible that a majority of the signal goes up the pole versus 
down into the ground to run along the underground cable.

2. When the majority of signal goes up the pole, non-target cables drop-
ping down the same pole or an adjacent pole may have stronger sig-
nal on them on than the target cable.

3. When signal runs up a pole to the aerial wires, the signal splits and 
travels both directions along the pole line (but perhaps more signal 
travels one way versus the other).

4. When underground cables run parallel to the aerial cables from which 
they are fed, there is signal coming up from the ground as well as sig-
nal coming down from the aerial cables. 

5. Guy wires are very well-grounded and can direct a lot of signal travel-
ing on commonly-grounded aerial cables into the ground.

Pole #2 Pole #1

Guy wires supporting Pole #1

1 32

Aerial lines

Connection to ground rod wire

1-
2-
3

Ground rod

Taking digital depth read-
ings along the coaxial cable 
will be impacted by small 
amounts of signal coming 
from the aerial wires above.

Try it and find out: After applying a signal to a cable coming down a pole, stand underneath 
the aerial wires and point the receiver at the cables to see how much signal can be received.
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Utilizing the transmitter inductively at the base of the pole reduces 
some of the “confusion”:

1. Whatever signal goes up the pole is the amount of signal that 
goes into the ground to run on the underground cable. The 
same is true when inducing onto a ground rod wire.

2. The signal will always be stronger on the target versus any 
other cable dropping down a pole.

The suggested separation distance between the transmitter and re-
ceiver when utilizing induction is 40’. This assumes the transmitter 
antenna coil is “tire-to-tire” with the receiving coils. This separation 
is sufficient to eliminate the error in line locating results due to the 
receiver picking up signal through the air.

The 40’ separation distance can be reduced without taking on the risk 
of location error by rotating the transmitter antenna coil away from 
the receiver while keeping the coil’s orientation true to the cable drop.

Pole #1

Pole #2

20’

Pole #1

20’

Transmitter antenna coil rotated away from receiver 
over line but still true to cable coming down pole.

In this scenario, the coax telecom cable dropping down Pole #2 
will be energized by applying signal to the 3-phase electric line 
dropping down Pole #1. If the operator begins locating 20’ from 
the base of Pole #2, the telecom line will likely be confused for 
the electric line. The likelihood of confusing the telecom line for 
the electric line is compounded by the use of an “electric” man-
hole lid on a telecom manhole on this college campus.

Pole #1

Pole #1

Whatever you can see above the ground with 
aerial systems mimics what you can’t see below 
ground. Studying aerial systems reveals a lot 
about the grounding of underground systems.

Cable direction

Coaxial telecom line

3-phase electricCoaxial telecom line

There are two ways to confirm this locate is correct: 
Open the lid or follow the orange line to a visual 
termination point that confirms the line is telecom.
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The trend was clear to R.B. Hinkle Construction Inc. The under-
ground infrastructure was getting so crowded that crews had 
taken to calling it spaghetti. Utilities were increasing their fees 
for line hits. And the company was paying more in those fees 
despite its heavy emphasis on safety. 

Something needed to change, and the underground utility 
installation provider responded by altering its approach to 
locating utilities when it purchased hand-held utility locating 
devices this summer. 

“You don’t want to hit utilities, but unfortunately, it happens,” 
says Todd Gieseman, Director of Business Development for R.B. 
Hinkle Construction, which is based in Sterling, Virginia, on the 
outskirts of Washington, D.C. “It’s our job to do everything that 
we humanly can to help reduce it.” 

In June, the company’s executive committee approved the 
purchase of several Verifier G2 digital utility locators from 
McLaughlin. The G2 includes a receiver that provides accurate 
utility location and depth estimation along with a transmitter 
with smart technology that simplifies its operation. 

Previously, R.B. Hinkle Construction relied on the one-call sys-
tem to mark public utilities, as well as incorporating their in-
ternal processes and procedures. But while one-call markings 
are helpful, Gieseman says they are “not gospel” and company 
processes and procedures are awareness checklists that will 
not produce accurate utility locations.

Working In ‘Spaghetti’
Given its size, the type of work it does and its location in a major 
metropolitan area, spotting utilities is a vital part of any job for 
R.B. Hinkle Construction. The company was formed in 1993 and 
specializes in the installation of conduit, manholes and street-
lights, and it is a one-stop shop in the power network distribu-
tion space. Its primary underground construction methods are 
horizontal directional drilling, trenching and the use of pneu-
matic piercing tools.

The company has more than 240 employees and runs an av-
erage of 65 crews each day. Much of its work occurs in the 
District of Columbia and surrounding areas; a densely packed 
urban area with congestion increasingly extending to below 
ground.  

“We call it spaghetti when you start digging and utilities are ev-
erywhere,” Gieseman says. “It looks like a big bowl of spaghetti.” 
In the seat of the U.S. federal government, hitting a utility line 

could have major ramifications. “You don’t want to be the con-
tractor on the local news that took a building out, especially if 
it’s a government agency building,” he said. 

Besides the negative publicity, a utility strike has financial 
consequences for a contractor. First, work is going to have to 
stop while the line is repaired and the cause is investigated. 
That could put an underground crew on the sidelines for a 
couple of hours, the rest of the day, or a week depending on 
the severity. 

Also, utility companies are increasing the fees for hit lines, 
and Gieseman has seen the  utilities become more rigorous 
in their collection attempts. It doesn’t matter who’s to blame 

contractor Turns to Locator to 
Battle Underground ‘Spaghetti’

With utility line hit fees rising, company purchases 
locators to better spot underground utilities
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Inductive locating gets a bad rap when it comes to providing 
accurate digital depth information. The reason for this bad 
rap is that most locators don’t realize the need for about 80’ 
of separation between the transmitter and receiver for good 
depth results utilizing induction. To prove the need for this 
80’ of separation, we conducted a depth test along a 3-phase 
electric cable with where the depths were known.

Why do you need 80’ of separation between transmitter and 
receiver before you can expect accurate depth readings? Be-
cause at closer distances, the receiving antennas used to de-
termine depth pick up small amounts of signal emitted by the 
transmitting antenna through the air. The closer the receiver is 
to the transmitter the greater the error. Accurate depth read-
ings are only possible when all of the signal is coming from the 
buried conductor.

While 40’ of separation is adequate to avoid location error due 
to picking up small amounts of signal through the air, 40’ is not 
enough separation to avoid digital depth error.

a Bad depth Rap Our known depths are retriev-
able in the field thanks to the 
installation of Berntsen Inter-
national’s InfraMarker product. 
Keep in mind that instrument 
depth “reads to the center of 
the conductor” while our Infra-
Marker depth info is to the top 
of the cable. Therefore, a perfect 
digital depth reading on the re-
ceiver will read about 1 inch 
deeper than the recorded depth 
the top of cable.

The 3-phase primary cable is 
approximately 2” in diameter

InfraMarker cloud-based information

3-phase primary cable

Perfect receiver depth reading: 3’3” (39”)*

Digital depth error:                   15” or 38%

* How perfect receiver depth reading is determined:    
   Actual depth to top of cable is 3’2”.  Add 1 inch to   
   actual depth (half of cable diameter).

3.17 feet = 38”

9.5kHz

depth Reading at 40’ 
Separation:4’4” (54”)
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or if R.B. Hinkle Construction does the repairs itself, the com-
pany will be assessed a penalty. “That wasn’t always the case,” 
he says.

Locating Device Improves Accuracy
R.B. Hinkle Construction began looking for a solution and 
found McLaughlin and its Verifier G2 utility locator. The easy-
to-use receiver displays the underground line’s position and 
direction in an LDC window. When the top of the line is found, 
the receiver emits a beeping noise.

Once the exact location of the target line has been deter-
mined, the operator pushes a button and the distance from 
the receiver’s bottom to the line is shown on the display. That 
depth readout and a current measurement index help iden-

tify the target line in congested areas, as well as adjacent and 
crossing lines and tee connections. Data can be saved and up-
loaded to a computer. The G2 also is GPS enabled, allowing for 
the plotting of underground utilities on a map. 

A demo at an R.B. Hinkle Construction jobsite—where the 
crew planned to use a pneumatic piercing tool—helped 
persuade the contractor that the G2 was the right choice for 
them. The one-call service was used, but the G2 was deployed 
to confirm those marks and to spot any unmarked utilities.

During the G2 demo, an unmarked feeder cable was found 
within the excavation path and about 6 inches from the crew’s 
test pit. They dug down and found the cable at the location 
and depth where the G2 said it would be. 

Using the G2, they followed the feeder 
cable to a well-marked pedestal. “It looked 
like a Picasso because there was so much 
paint in that area,” Gieseman says. One-call 
locating had failed to mark the feeder ca-
ble as it ran away from that area. “If not for 
the G2, we would have most likely hit this 
feeder cable and knocked out service to at 
least six townhomes.”

Finding New Business
“After the G2 demo, it was an easy sell,” 
Gieseman reports. The locator is simple to 
use, has low cost of operation and cost of 
ownership, and the return on investment 
is clear, he says. “If you save two hits a year 
by using it, you’ve just paid for it and then 
some,” he says.

He believes using the G2 will help his com-
pany keep existing customers and attract 
new ones. Growth has not been a prob-
lem for R.B. Hinkle Construction. The thriv-
ing company has grown from a small util-
ity company in 1993 with 10 employees to 
more than the 240 employees today. Giese-
man says the use of the G2 locator can help 
show that R.B Hinkle Construction values 
safety and productivity, not only for itself 
and its crews, but also for its customers. 

“This goes above and beyond a require-
ment, like the one-call service,” Gieseman 
says. “Now we can really market us as be-
ing a standard-leading contractor.”

For 90 years, McLaughlin has been actively involved in the 
drilling tool industry. During that time McLaughlin has 
developed a reputation for designing and building depend-
able, low maintenance trenchless construction equipment. 
McLaughlin takes pride in providing solutions for OEMs and 
the underground industry.
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60’ 80’ 100’

With an additional 20’ of transmitter/
receiver separation, the digital depth 
reading drops 11” (4’4” versus 3’5”. 
Most of the error due to improper sepa-
ration between the transmitter and the 
receiver has been corrected.

At 80’ of transmitter/receiver separation 
the digital depth reading bottoms out 
at 3’3”. While 80’ of separation does not 
guarantee accurate depth readings, this 
distance eliminates error due to receiving 
signal from the transmitter through the air.

At 100’ of transmitter/receiver separation 
the digital depth reading now shows an 
additional 2” of depth as compared to 80’ 
of separation. At this point in the locate, 
any inaccuracies in depth readings will be 
caused by other factors.

The needed transmitter/receiver separation to achieve optimal digital depth 
readings may vary between instruments and transmitter frequencies. However, 
the key lesson is depth readings are exaggerated to the high side when the 
receiver is too close to the transmitter when utilizing induction.

Only when peak readings and 
null readings agree at the 
same point on the ground are 
the odds of obtaining a per-
fect depth reading possible. 
Peak and null readings dis-
agree when the transmitter’s 
signal is re-radiating from 
other nearby metallic objects 
(see “Depth Error” on page 
6). Depth readings obtained 
when peak and null readings 
disagree will be riddled with 
error.

*
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Google Play is a trademark of Google Inc
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180’

Factors which cause depth error:

200’

Receiver depth reading:           2’9” (33”)
Perfect receiver depth reading: 3’0” (36”) 
Digital depth error:                      3” or 9%

Receiver depth reading:           3’3” (39”)
Perfect receiver depth reading: 3’4” (40”) 
Digital depth error:                       1” or less than 3%

* 1 2The transmitter signal re-radiat-
ing from other metallic objects 
below, on, or above the ground

Insufficient receiver separation 
from conductive leads and 
grounding device

Changes in soil type and soil 
moisture
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• EM Locating

• GPR

• Vacuum Excavation

• Robotic Sewer Inspection

• Utility Mapping

• Concrete Imaging

• Subsurface Utility Engineering

www.BHUG.com
UNDER GROUND…UNDER CONTROL

Underground Focus: How did you get into the locating business?

Mark Mason: In 1993, I saw a newspaper ad about a job with a 
take-home vehicle. I was a young father so that was attractive.

UF: What did you know about locating when you started?

Mark: I knew nothing about it. I started as a Tech at SM&P, with 
no experience making around $7.50 an hour. 

UF: But you had the truck.

Mark: But I had the take-home vehicle!

UF: Tell me about the training.

Mark: Training was a 3-week training process. I am mechani-
cally inclined so I aced the training. I was put on a project team 
to start doing project locates. I did well and was quickly taken 
off of the project team and put in normal ticket production in 
Indianapolis.

UF: How long were you a locator? What was the next career step 
for you?

Mark: I was at SM&P for about two years. The company season-
ally downsized in the winter giving me some time off. During 
that time, I was approached by a small locating company that 
offered me $10 an hour. I took it. I started as a locator and then 
was promoted to trainer in charge of safety. When the com-
pany was acquired by Duke Energy and Vectren to form Reli-
ant Services, I became a district manager and started up the 
Cincinnati office for them. 

UF: How many locators did you have at Reliant?

Mark: 82 with 7 supervisors

UF: How long did you stay at Reliant?

Mark: I was supposed to be in Cincinnati for a year. After I was 
there for two-and-a-half years, the employees had a union 
vote, which was not normal in the industry. After the first vote 
the two parent companies put the company up for sale. I was 
the only manager without a college education so I was the 
first one who was let go. I left Reliant with some severance and 
went to work for CLS (Central Locating Service). After a couple 
of years at CLS, I left and started Blood Hound in 1999.

UF: Why did you start Blood Hound?

Mark: I got the idea of private locating at Reliant. I had 82 lo-
cators and our dispatch office was constantly getting phone 
calls for utilities that weren’t marked so I would send out my 
supervisors to do it as an additional revenue source. I pitched 

mark mason Tried It,Found Out

the idea to corporate and they were not interested.

UF: How did you finance Blood Hound?

Mark: With my severance from Reliant.

UF: Did you have any investors?

Mark: No investors. A few years into it my father put $16,000 
into the company. 

UF: How did you pay for the expensive capital and locating 
equipment?

Mark: I used cash and my personal minivan. When I went to 
work, my wife April couldn’t go anywhere. I started with straight 
EM locating only. As time went on I acquired other equipment. 
There was no school for private locating so I learned to use the 
equipment on the job.

UF: How did you expand into other services?

Mark: I expanded based on my customers’ needs. A customer 
would ask, “Blood Hound, you’re the only one I can get on site 
but do you have a sewer camera?” That would be a perfect en-
try into sewer camera work, even though I had never done it 
before. Then customers would ask for ground penetrating ra-
dar, so I bought my first GPR. We really let the customers drive 
our product development.

UF: What were the keys to growing the company?

Mark: Laser focus on customer satisfaction, continuously 
learning new skills, and reinvestment into the company and 
employees. Those are the same keys to our success today.
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UF: Tell us about Blood Hound today. What about Blood Hound 
makes it special?

Mark: First, our very highly-trained technicians. Secondly, our 
investment in technology. When I started Blood Hound, I had 
around $2,000 worth of equipment with me. Now our typical 
Tech has $60K in equipment with him. We invest significant 
amounts of money in technology in the field and in the back 
office to provide superior service and deliverables to our cus-
tomers.

A lot of our competitors only have a few technicians in the 
market, but we can have 20-30 technicians in a particular mar-
ket allowing us to be able to respond to the customers’ needs, 
whether it’s locating, GPR, vacuum excavation, robotic camera 
inspections, utility mapping, or all of the above.

UF: So you’re a one-stop solution for your customer’s underground 
damage prevention and engineering needs?

Mark: Right. If it’s underground, whether it’s a building, utility, 
or a body, we can find it! 

UF: You have been on this long journey from locator to CEO. What 
do you love about this industry and why do you stay in it?

Mark: What I love about the industry is that it is always chang-
ing. It’s very complex and challenging and becomes more com-
plex with increased underground congestion and technology. 
The public-at-large does not fully understand how much they 
rely on the underground infrastructure or how complicated it 
is. So that’s what I like about it—it’s ever changing and ever 
growing.

UF: What are some personal lessons and things you have learned 
about business in progressing from a high school grad new to locat-
ing to the current CEO and President of Blood Hound?

Mark: People skills—dealing with people from different walks 
of life, from engineers to backhoe operators to fellow CEOs. I’ve 
learned a lot about people skills and communications. I’ve also 
learned about compassion and being more compassionate to-
ward employees and their needs.

UF: What advice do you have for aspiring entrepreneurs, whether 
it’s in this field or another field? 

Mark: If it’s in this field, don’t do it! Partner with us! Seriously, 
don’t give up. There were many times early on that I thought 
it’s not worth it. TBE gave me a job offer and I almost took it 
because it was steady income. Just don’t give up and surround 
yourself with great people who have different skillsets. It takes 
a variety of skillsets to make a business successful.

For more info:  www.locatingunlimited.com 
815.468.7814

•	 5-day classes at our campus south of Chicago

•	 Customized training at your site

•	 Nationwide	2-day	Locacation	Certification	Seminars

You Don’t Need to Roam 
the Earth Looking for 

Locator Training
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