


BEFORE YOU DIG

B Y  B O B  N I G H S W O N G E R

Staying out 

of Harm’s Way while 

Working in Traffic

Many jobs requires a person to work in the 
roadway or on the road side.  According to 
OSHA statistics, nearly half, 40% of road 
workers who are killed on the job are hit by 
moving vehicles and almost 50% are hit by 
construction equipment and construction 
vehicles.  During my years of line locating, 
I have painted many miles of line buried 
beneath the road.  Unlike the movie charac-
ter Austin Powers, “Danger” should not be 
your middle name when working next to or 
in the middle of the road.  I speak from per-
sonal experience when I say there is literally 
danger around every corner when marking 
lines buried beneath busy roadways.  

I was once hit in the neck with a rock that 
was propelled by a tire when a car passed 
me by. In that instance, I was in the wrong 
place at the wrong time. I have also been 
hit in the side of my face by a cup of soda 
thrown by a passenger of a random car 
driving by.  I’m sure that guy though it 
was funny but I came to realize a new level 
of stupid that day.   I have never been hit 

by a car but have had several close calls.  
Luck has played a big part of my survival 
but I like to give credit to the skills I de-
veloped playing dodge ball, which is a long 
lost sport.  In dodgeball, you keep your eye 
on the ball and dodge, dip, dash when you 
need to avoid getting hit by the ball.   

A few of my near misses were my own fault.  
My closest was when focusing on the task 
at hand, I was distracted by the readings 
of my line locating equipment and stepped 
into a lane of traffic. Luckily the driver saw 
me and swerved to miss.  I was so close that 
the side mirror of the car passed between 
the screen on my locating equipment and 
my eyes. In this case, I took my eye off the 
dodgeball.  I had several other close calls 
where drivers where distracted or in a hurry.  

During a training event a few years ago, a 
water line locator in the class told us all a 
bone-chilling survival story.  He had been 
hit in the back by a small SUV and became 
wedged beneath the vehicle. In a moment of 

panic, the driver drug him for a little over 
150 feet while slowing down and speeding 
up twice in attempts to shake him from be-
neath her vehicle before finally coming to 
a stop. He survived and recovered; and re-
turned to line locating with a new perspec-
tive on safety in traffic.   

In the survival story above, the locator told 
us he made the mistake of using only three 
cones placed beside and behind his truck to 
merge traffic to the middle lane so he could 
mark his water line in the outside lane. He 
was ahead of the cones marking the lines.  
After the SUV passed his truck and cones, 
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the driver merged back into the outside line 
and hit the locator. 

Make yourself as visible as possible.  
Use your PPE to make yourself visible.  Use 
your traffic cones, flashers, beacon lights 
and whatever else you have available to 
safely merge traffic around your work area 
when locating along the road.  

Plan Ahead. Pick the best time of day to 
mark lines in a traffic way. When you read 
your tickets in the morning, determine 
which jobs will require road marking and 
routed those jobs for a good time of day.   
It has been my experience that during a 
normal workday, traffic is considerably 
lighter between the hours of 9am to 11am 
and from 1:30 to 2:30pm.  If you have a 
jobs that involves marking on a busy road, 
try to schedule it between those hours.  
Don’t take unnecessary risk. In heavy traf-
fic it may be best to call for assistance to 
get a person onsite as your traffic spotter to 
cover your back. 

Safety Scan.  During your visual site in-
spection, view your work area like a play-
ing field.  Look sideline to sideline and goal 
line to goal line to determine your traffic 
control needs. Consider any special access 
to manholes and valves that may need to 
be opened for access to connection points 
to the utility. 

Keep your eye on the ball.  Years ago, 
when marking the road we mainly wor-
ried about drivers just not seeing us.  In 
today’s world we have so many drivers 
distracted by their cell phones.  Drivers 
not only talking on the phones but those 
who also post selfies, send or read texts 
and emails or even watch a movie while 
cruising down the road. Plan your locate 
so you can walk towards traff ic when 
marking lines in the road, keeping you 
facing the oncoming traffic. Just like the 
game, you want to keep your eyes on the 
oncoming dodgeball.  You may also want 
to consider using a paint stick that will 
allow you to remain upright when tracing 

and marking lines in the road.  If you’re 
forced to bend over with a can of paint in 
your hand to mark the line, you are tak-
ing your eyes off the traffic. Some loca-
tors call this spraying and praying.  If you 
must bend over to paint and turn away 
from traffic, this is a good time to have a 
fellow employee onsite to be your traffic 
spotter and watch your back.  

With repetition can come complacency 
and it takes great self-discipline to make 
safety your first priority. Don’t wait until 
you have an accident or a close call occurs 
before you to think safety first. Be safety 
minded and good luck. Your best safety 
tools are your eyes and your brain when 
working in the roadway. Always keep an 
eye out for crazy drivers and never under-
estimate the level of stupid that could be 
behind the wheel.

Bob Nighswonger is President of Utility 
Training Academy. He can be reached at 
bob@utasearch.com. 

ESG

“...After the SUV passed his 
truck and cones, the driver merged back 
into the outside line and hit the locator”
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How Deep Is It? 

How deep is the line buried? During my years of line 
locating, this is a question that I’ve probably been asked 
about a thousand times. I was not allowed by my 
employer to provide depth readings to excavators for 
liability reasons. My normal response was “I can’t see it so 
I don’t know how deep is” There are several reasons why 
an electronic depth reading provided by line locating 
equipment can be wrong. This fact makes it impossible for 
the equipment manufacture or the operator of the line 
locating equipment to guarantee an accurate depth 
reading is being provided by the machine.  The only sure 
way to know the depth of any buried line is to safely 
expose the line and see it with your own eyes. 

Electronic Depth Estimation and Signal Fields 

     An electronic depth measurement is a distance 
calculation from the bottom of the locator’s signal 
receiver to the center of the signal field being detected. 
This reading is not a depth of cover over a buried pipe.  
Since the receiver is estimating distance to the center of a 
perfectly round signal, if you’re locating a large diameter 
pipe the depth calculation is to the center of the pipe.   It 
has been claimed in many equipment manuals that in 
suitable conditions the accuracy of the depth reading 
provided by the signal receiver should +/- 5% for lines up 
to 10 to 15 feet in ideal conditions. The likelihood of error 
increases with the depth of the line because signals 
created on deeper lines provide weaker and less reliable 
when detected a calculated at surface level.  

   Suitable conditions for depth measurement are when 
the signal transmitter is directly connected to a buried line 
that is buried in a straight line without any adjacent lines 
in the ground.  The locatable signal would be a strong 
signal that is perfectly round in shape as it radiates or 
broadcast out from the underground line. It would be 
similar to a water ripple created by a golf ball in the middle 
of a pond of calm water. In areas of signal wave distortion, 
the signal is not perfectly round which causes the 
mathematical calculation of distance to line to be 

incorrect. In an area of signal distortion caused by target 
signal coupling with a nearby line, the depth reading can 
be in error up to 50% off the actual depth. That means a 
line buried 10 feet deep can produce a depth reading of 
either 5 feet or 15 feet.  

Tips for Electronic Depth Estimating 

Choose point along the target line where it runs in a 
straight line for at least 10 feet in both directions from 
that point.  Avoid taking a depth measurement within 15 
feet of the transmitter due to interfering fields being 
broadcast for the temporary ground stake and wire 
connection leads.      

The most accurate depth estimates are normally obtained 
from a buried line is when measurement is taken from a 
signal created by a signal transmitter that is directly 
connected to the targeted line. The depth assumptions are 
that the receiver is directly over the top of the line. 
Another assumption is that the receivers handle is aligned 
with the direction of the line or orientation of the signal 
field.   

Use the guidance indicators and signal strength readout to 
pinpoint the exact location directly over the line.  This will 
be the top dead center of the round signal field.  Then 
establish the exact line direction of the line. Some 
receivers align the handle of the receiver to the direction 
of the buried line.  Set the bottom of the receiver on the 
ground while maintaining alignment and obtain an 
electronic depth reading by either the push of a button or 
full time display.  Note the depth at ground level and then 
raise the receiver directly up about a 12 to 18 inches 
above surface. Check the depth reading again and do the 
math.  The reading should equal the sum of the depth at 
ground level plus the distance you lifted the receiver from 
the surface. 

There are many areas along a buried line where depth 
measurements are not favorable.  A few of these areas 
include any point along the line that is within 8 to 10 feet 
of an abrupt turn or change of direction in the target line. 
This includes the area where the line could be at a 
downward or upward pitch from the surface of the 
ground. Other areas to avoid taking a depth reading would 
be near a tee in a pipe or splice in a cable or tracer wire. In 
these areas, the signal splits in multiple directions and will 
collide and distort.  Any point along the path of a target 
line where signal may bleed over to another nearby line or 
metallic object like a fence or heavy equipment.  This also 
includes joint trench scenarios where your targeted line is 
buried with several other lines.    

With countless variables which cause an electronic depth 
reading to be in error, it will never be as reliable as safely 
exposing a buried line prior to digging across, above or 
beneath a buried line.  If the depth of the line is important, 

the only way to guarantee it… is to see it.







f you are responsible for line locating and 
have encountered problem locates you are 

not alone.  Throughout my locating years it’s 
been my opinion (and I think other locators 
would agree) that in ideal conditions the task 
of line locating is pretty cut and dry. You apply 
signaling current to a buried target line which 
creates a signal field which is broadcast out from 
your targeted line.  Once a good signal field is 
created, finding the signal field and tracing the 
field becomes easier and easier with practice.  

Technically we locate the top dead center of the 
circular field which should be located directly 
above the buried target line.  Locating problems 
are created by site conditions that are not ideal. 
Solving line locating problems takes reasoning 
to determine the cause of the problem and tak-
ing action to solve the problem.  You have to use 
your eyes and your brain.  The first step to solv-
ing a line locating problem is to step back and 
think about it.  Start gathering all the informa-
tion known to you at this point.  

A good understanding of the theory of how lo-
cating equipment works and the limitations of 
the technology is critical for solving line locat-
ing problems.  The more you understand about 
how locating equipment works the greater your 
chances of success when troubleshooting. This 
information is needed to help determine the 
possible conditions that exist which may be cre-
ating the problem at hand. 

I

b y  b o b  n i g h S W o n g E r

Troubleshooting Advice 
for Line Locators

Troubleshooting Advice for Line Locators
continues on page 44
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Troubleshooting  Advice for Line Locators 
continued from p.17

LOCATING & MARKING

For example, in ideal conditions you would choose 
a low range frequency applied by direct connec-
tion to an aboveground access point for the under-
ground facility. This is considered target shooting 
the line. Higher range frequency settings are great 
for solving problems when ideal conditions do not 
exist. Higher frequencies can also create problems 
by bleeding off to other pipes or cables in the area 
and creating multiple signals which confuse both 
the equipment readings and the user.  So high fre-
quencies can be viewed as a form of target shooting 
with a shot gun - if you’re not careful, you may hit 
more than one target with your blast.  

Gather Information at Hand and 
Apply Reason 

Gather the information available to you.  (Note: The 
settings and readings available from your transmitter 
and receiver will vary depending on the brand and 
model of locate instrument you are using.) 
P Transmitter:

•	 output	current	reading
•	 applied	power	level/volts
•	 circuit/loop	resistance/ohms
•	 frequency	setting
•	 method	of	signal	application
•	 placement	of	ground	stake

P Receiver:
•	 The	number	and	location	of	all	signals	de-
tected onsite while performing a signal sweep 
and search of the site
•	 detection	mode	setting:	peak,	null,	direc-
tional, single peak
•	 signal	strength	level	at	top	dead	center	
(TDC) of signal
•	 directional	indication	of	TDC,	left/right	
arrows or directional needle

	 •	 sensitivity/gain	setting
	 •	 signal	current	level
	 •	 orientation	indication
P Target Line Characteristics: 

•	 size	of	target	line
•	 conductivity	of	target	line
•	 electrical	continuity	of	locatable	circuit
•	 depth	of	the	target	line
•	 type	of	backfill	around	the	line

P Site Conditions:
•	 soil	conditions
•	 presence	of	other	buried	lines	in	the	area
•	 visible	common	bonding	with	other	lines
•	 topside	metallic	objects	

P System Mapping:
•	 general	area	of	line	(normally	not	drawn	to	scale)	
•	 offset	measurements	to	line	from	a	known	point	
•	 number	of	lines	in	the	area

•	 physical	makeup	of	the	line
•	 proximity	of	splices,	tees	or	turns	depending	
on system
•	 location	of	topside	access	point(s)	to	under-
ground target line

reason - Use your deductive and inductive rea-
soning skills. 

Every line locate is different. Always consider site con-
dition variables in advance when setting up and per-
forming a line locate or when troubleshooting. Each 
target line has its own level of impedance to the flow 
of signaling currents produced by the transmitter. 
Impedance is the overall resistance of the electrical 
medium or pathway in which current flows and fac-
tors in signal loss to ground and other lines in the area 
through capacitance and inductance.  
Consider site conditions such as conductivity of 

your line and the soil, visual indications or clues 
of other buried lines that may or may not be shar-
ing a common bond with other lines in the area, 
the size and depth of the target line, and the pres-
ence of topside metallic structures. These site fac-
tors may interfere with the strength and/or shape 
of your locatable signal field on your target line. 

Take Action
Keep in mind that there might be several dif-
ferent causes for the problem you are experi-
encing and several possible solutions for each 
possible cause.  Take action by using the process 
of elimination beginning with the most logical 
corrective	action	or	adjustment	to	overcome	the	
most logical cause of the problem. After taking 
corrective actions, compare your results to see 
if you fixed the problem. Don’t overthink it! 
Start with the simplest checks and equipment 

Unable to transmit or detect a locatable signal (no signal or weak signal produced)
Probable Causes: Corrective Actions:

Poor Transmitter Connection

P Check direct connection point to ensure metal-to-metal 
contact is made between metal clip and target line.  Rotate 
connection clip on connection point until good metal-to-
metal contact is made.  

P Remove rust or paint from connection point if necessary. 
P Choose a different point of connection to the target line. 
P For tracer wire, strip coating to expose clean and corrosion-

free wire and reconnect the clip. 

Poor Grounding Conditions

P Improve grounding conditions.   
P Ensure a good ground connection between transmitter lead 

and temporary ground stake. 
P Pour water in the hole made by ground stake and reset 

ground stake in hole, deeper if possible.  
P Try using a better grounding source like a shovel, probe bar, 

nearby metal sign post or multiple ground stakes attached by a 
jumper lead. The more metal-to-earth contact made by a ground 
source, the better the chances of generating good signal. 

Transmitter Settings and 
Application

P Increase power output level
P Set transmitter and receiver to a higher frequency and try 

again. Caution! Higher frequencies increase chances of 
signal bleed off which creates multiple signals which can 
interfere with the locate. A more conductive line buried near 
target line can steal the high frequency signal. 

P Change method of signal application. If direct connection is 
not working try inductive ring clamp or inductive broadcast.

Broken direct 
connection leads

P Connect leads and check the output meter to verify high cur-
rent levels are achieved. 

P For transmitters without an audio or visual indication of cur-
rent level, connect leads together and lay them in a circle on 
the ground. Hold receiver over wires to determine if signal 
is present. If leads are broken, replace or repair.  A break in 
the connection leads normally occur at the connection point 
between wire and metal clip.   

Non-Conductive Line

P Check available records or local resources to determine if 
line is non-conductive.  If so, try a different technology and/
or process to locate non-conductive target line.  Example: 
Radar, sonar, or exploratory excavation using safe methods 
such as hand tools, vacuum excavation or safe probing.

P If records or research indicate a non-conductive line buried 
with tracer wire, safely hand excavate around the point 
where pipe enters the ground. Sometimes tracer wires are 
cut at ground level during landscape activities.

P If records or research indicates target line is conductive, 
change location of signal transmitter or method of signal 
deployment.
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adjustments	and	go	from	there,	eliminating	one	
possible cause at a time until a solution is found.

Common Problem Locates
Unable to transmit or detect a locatable sig-
nal (no signal or weak signal produced)
Symptom: Transmitter meter shows that no sig-
nal current or very low level of current is being 
produced by the transmitter.  For signal trans-
mitters without meters or current indicators, the 
amount of signal being received will indicate if 
sufficient current is being produced. 

Good signal produced by transmitter but no 
clear signal detected by signal receiver
Symptoms: Meter readings or audio tone indi-
cates that a good signal is being produced by 
your transmitter but you are unable to detect the 
transmitted signal with your receiver.

Signal Interference from overhead lines or 
aboveground metallic structures
Symptoms: This often happens in areas with 
high electrical activity.  Signal interference 
is identified by one or more of these systems: 
ghost signals beneath overhead power lines, sig-
nal	strength	reading	is	jumpy,	pulsing	signal	and	
or an erroneous depth measurement.

Multiple signals detected on-site/ more than 
one target to choose from
Symptoms: Multiple signals were detected on-
site during the 360° signal sweep. Multiple sig-
nals can cause the locate technician to choose 
the wrong signal as the target line. Never as-
sume the line you are directly connected to will 
be the only line carrying signal.

With more and more pipes and cables being 
placed on private property and in already con-
gested right-of-ways, the task of line locating is 
becoming increasingly more challenging. Solving 
locating puzzles takes patience and perseverance.   
It is important to remember to first gather avail-
able information to help determine the possible 
causes of the problem and then take action one 
step at a time.  After each step or action, try again 
and see if the problem is solved.

Bob Nighswonger is President/CEO of 
Utility Training Academy Inc. Bob has 28 
years of line locating and damage preven-
tion experience and has been a long time 
professional instructor of line locating tech-
nicians. Bob can be reached for questions 
and feedback emailing bob@utasearch.com.

Good signal produced by transmitter but no clear signal detected by signal receiver.
Probable Causes: Corrective Actions:

Transmitter or Receiver 
Settings

P Confirm frequency selected on receiver is same as frequency 
on transmitter.

P Increase sensitivity gain and sweep again.
P Try a different frequency.
P Change signal reception mode and try again. 

Interfering signals

P Broaden Search Area.  Move further away from the trans-
mitter and perform a larger 360° sweep. Don’t assume the 
path of line.  Ensure all possible pathways of target line are 
covered during signal search.  

Target line buried at 
excessive depth

P Use direct connection method of signal application. Find or 
apply the best grounding possible onsite and pour water to 
the ground stake.  

P Select a low frequency (<33 kHz). 
P Set transmitter on high power output. Most 10 watt transmit-

ters are only allowed to broadcast 10 watts on frequencies < 
33kHz.  The goal is to generate the highest current possible 
from transmitter. The higher the current level produced, the 
deeper it can be detected and the further the signal will travel.

Open Circuit: Target line has a 
break in electrical continuity 

P Go to far end of cable or wire and apply a far end ground to 
give current a direct path to ground.

P Move transmitter to new location beyond locate area to 
transmit a signal back towards the open point.

Signal Interference from overhead lines or aboveground metallic structures
Probable Causes: Corrective Actions:

Equipment settings

P Set receiver to twin peak reception mode if possible. Two 
reception coils or aerials are activated. The upper aerial is 
placed at a known point above lower sensor located near 
ground and acts as a filter when detecting stronger signals 
coming from lines above the receiver. The receiver will only 
acknowledge signals that come in stronger at the bottom 
aerial and filters signals it detects from above. 

P Check ground (Do not ground to the wire on side of utility 
pole or ground wire with other wires attached to it). 

P Change frequency and try again. Choose an odd number fre-
quency if available. Ambient background noise created by 
electrical activity in the area causes interference with certain 
signal frequencies.  There is an optimum frequency choice 
for any given locate scenario. 

Interference caused by 
fence / guardrail

P If near a fence or guardrail, set receiver to peak mode and 
lift receiver to a height where the bottom of the receiver is 
about half the height of the fence or guardrail.  This shields 
the signal coming from the fence or guardrail. 

Multiple signals detected on-site/ more than one target to choose from
Probable Causes: Corrective Actions:

Suggestions for identifying 
target line when multiple 

signals are present

P Utilize receiver‘s current reading option to take a current 
measurement over each signal. The signal with the greatest 
current level (measured in milliAmps) should be target line.

P Change transmitter and receiver frequency to available cur-
rent direction frequency. The signal with the arrow pointing 
away from transmitter should be target line. 

P Trace signals out to see where they go.

Temporary ground stake over 
adjacent line

P Ensure you are using an independent ground stake. 
P Move independent ground stake. Placing over an adjacent 

line can create unwanted signal on the adjacent line.

Signal frequency setting

P Change frequency and compare results.  Higher frequency 
signals will bleed off to nearby lines which rebroadcast a 
weaker signal with lower current levels.  In areas of common 
bonded lines, unwanted signals are produced on conductors 
that are directly attached to target line. Sometimes the signal 
strength of these unwanted signals can be reduced by in-
creasing the signal frequency.  Try both and compare results. 

Other utilities lines share a 
common ground/bond

P Isolate target line from any common bond if you can do it 
safely and have permission from the utility owner and your 
employer (for safety reasons never disconnect the ground 
wire on any electric line).

ESG
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