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Meet
Charlie

Leak-snithng

This

2'>=year- D
old Lab mix O g
uses sniff

and signals to guide Aqua

Water Supply to unseen
water line problems.

By Clayton Stromberger
Photos by Sarah Beal

ALONG A QUIET STRETCH of roadside on the
eastern edge of Bastrop, a man and a dog move side by side
in knee-high brush, slowly zigzagging along a fence line.

“Charlie, search!” says the man, gently but firmly. “Find it.
Let’s go.”

The black Lab-shepherd mix with intent amber eyes is wearing a blue har-
ness vest hooked to a long plastic leash held loosely by his handler, Clifton
Smith. That gives Charlie room to maneuver through the underbrush.

Charlie leads with his nose, swooping in low for extra sniffs, then swivels in
a new direction and circles back, like a kid on a scavenger hunt.

On a nearby front porch, a man in a weathered gimme cap pauses and
squints quizzically at the scene.

“Show me,” Smith says to Charlie. “Show me. Where? Search. Find it. Find
it. Where’s it at?”

Suddenly Charlie, his tail pointed upward, zeros in on a spot and plants his
paws in a quick bow. His eyes flash toward his co-worker. Here!

The dog’s subtle “alert” means that somewhere beneath that patch of road-
side grass, water is slowly seeping from an Aqua Water Supply Corp. pipe.

Continued on page 20
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Charlie, a rescue dog, is
one of only four water-
leak detection dogs
known to be working
full time in the United
States. It's a typical
workday, and Charlie
is up to his tail in tall
grass, left, as he sniffs
for water leaks along
Union Chapel Road in
Cedar Creek with his
handler, Clifton Smith.
The pair work for Aqua
Water Supply Corp.,
which serves residents
and businesses in a
1,065-square-mile area
in six Texas counties,
including most of
Bastrop County and
parts of Travis, Lee,
Caldwell, Fayette and
Williamson counties.
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Dave McMurry,
Aqua Water
Supply Corp.’s
general
manager,
greets

Charlie in the
company’s
headquarters
in Bastrop.
Charlie’s
friendly
demeanor

has given him
free run of the
office when
he is taking a
work break.
The dog is

a valued
employee at
Aqua Water:
As of late
February,
Charlie and his
handler Clifton
Smith have
located about
150 leaks in
less than a
year.

Continued from page 18

“Good boy, good boy!” Smith responds, and from his pocket he
produces a slingshot-style ball toy. “Here, go!” and Smith sends the
ball whirling across a patch of grass. He drops the leash and Charlie
bolts in happy pursuit. While Charlie is playing, Smith marks the
spot with a small blue flag.

It’s another successful moment in the field for the Aqua Water’s
most unusual full time employee. Charlie, a 2V2-year-old rescue dog,
is the first working water-leak detection dog in Texas, and one of
only four known to be working full-time in the U.S.

Charlie and Smith started working together in May 2021. Their
partnership is an innovative new leak-detection approach for the
Central Texas water company, which supplies drinking water to rural
residents and businesses in a 1,065-square-mile area that includes
most of Bastrop County and parts of Travis, Lee, Caldwell, Fayette
and Williamson counties.

After one more ball toss and fetch, Charlie and Smith hop back
into their Aqua Water Supply vehicle — a silver Tahoe with caution
lights on the top and “Aqua K-9” emblazoned on the side — and
head down the road for the next service call. The rest of the day’s
schedule: Work hard, play hard, rest a bit and repeat, in endless
variations.

Later, Aqua Water will send a crew to dig where Charlie hit the
spot and repair a leak that could have gone undetected for months.

Leaks are a very common problem in the water delivery industry.
“Like every other water utility, we have a large unknown water loss,”
says Dave McMurry, Aqua Waters general manager. “The average
across the country is 10 percent to 30 percent annually. That’s a lot
of money, so you can justify some expense looking for it.”

Aqua has about 1,900 miles of water line, much of it a foot and
a half underground. Leaks can be caused by problems as diverse as
aging metal pipes or shifting rocks that grind into newer PVC pipe.
Traditional approaches to detecting leaks — acoustic equipment to
listen for the hiss of escaping water or infrared cameras — can be hit
or miss, and satellite scans seeking water line anomalies are often

THE NOSE KNOWS

Just how good is the sense of smell in a
dog like Charlie? Probably much better
than you realized:

® He may have a sense of smell up to
100,000 times more acute than a
human’s.

® An analogy: If a scent

was sugar, a human

may notice a cup of coffee has a
teaspoon of sugar in it; a scent dog can
detect that same teaspoon of sugar in 1
million gallons of water.

® Humans have up to 6 million “olfactory

receptors” in our noses. A Lab mix such

as Charlie could have 220 million or more

receptors.

® The part of a dog’s brain that
analyzes smells is 40 times as great
(proportionately) as that part in the
human brain.

® When a dog inhales, a fold of tissue
separates oxygen into two air flows: one
for breathing, the other for smelling.

® Dogs can wiggle both nostrils in
different ways, and they can determine
which nostril a scent came through.

® Dogs have now been trained to
successfully smell the COVID-19 virus
from a person’s breath or urine. In one
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study, dogs were 97.5% accurate.

® Scent dogs have been trained not just to sniff
out people, cadavers, explosives and drugs, but
also diseases (including cancer) and oncoming
epileptic seizures, money, invasive plant and
animal species, fungi and more.

Sources: NOVA/pbs.org; University of Oslo, Norway;
Pennsylvania State University; University of
Pennsylvania School of Veterinary Medicine,
National Center for Biotechnology
Information, PLOS ONE journal;
Global Forensic and
Justice Center at Florida
International University;
dog-cognition
researcher Alexandra
Horowitz, author of
“Inside of a Dog”



prohibitively expensive for most regional water companies.

Charlie’s payday comes hourly in the form of his favorite thing:
playtime. He has proved to be a good return on Aqua Water's total
investment in him, an estimated $20,000. Since he started working
less than a year ago, he and Clifton Smith have located about 150
leaks together.

How does Charlie “smell” water? He doesnt: He sniffs for chlorine.

The federal Environmental Protection Agency requires all public
water systems in the U.S. to add a small amount of chlorine (or
a chlorine-based disinfectant) to its water. That amount has been
deemed safe for water use or consumption. The chlorine kills
disease-causing bacteria, viruses and other microorganisms.

As leaking water sinks into the soil, the added chlorine becomes
a gas that slowly rises through small air pockets toward the surface.
That is what the remarkable scent-analyzing instrument known as
Charlie’s nose has been trained to seek and identify.

Across the centuries, humans have trained dogs to do everything
from aid in the hunt to herd farm animals to support people with
impaired vision or assist police and military. In recent years, dog
training has become more targeted toward skills using their stun-
ningly keen sense of smell.

A dog’s nose can be 10,000 to 100,000 times as sensitive as a hu-
man’s. They have up to 300 million olfactory receptors in their noses
compared with our 5 million to 6 million, according to research
reports. In recent years, service dogs have been trained to sniff out
unhealthy blood glucose levels in people with diabetes, cancer

Continued on next page

Charlie makes
an exceptional
leak-sniffing
dog for one
particular
reason — his
love of playing
fetch with

a ball. After
finding a
leak, he gets
the coveted
reward with
his handler,
Clifton Smith.
At left, Smith
tosses the
ball. Charlie’s
original
owners said
they would
throw a ball
for him as
much as
three hours a
day. That
exhausting
‘ball drive’
trait is one

of the keys

to his success.

Charlie’s handler, Clifton Smith, has learned over time how
to read the subtle ‘alerts’ the dog is giving him. Smith takes
Charlie to an area where leaks in the water distribution
system are suspected and releases him. If the dog detects

a trace of chlorine gas, he may mark the spot with a few
different behaviors: movement, a little bow toward the spot,
lying down and, almost always, eye contact with handler
Clifton Smith.

BLUEBONNET.COOP

When asked to confirm the leak,
Charlie barks and lies down
adgain. For Aqua Water, it’s about
locating potentially expensive
leaks. For Charlie, it’s all about

a chance to get the ‘good boy’
approval from his handler and,
of course, to play fetch.
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BEST BREEDS FOR SCENT SKILLS

Not all dogs are created equal. These are the
breeds with the best senses of smell.

At the top of most lists, this breed is
sometimes called “a nose with a dog
attached.” The bloodhound has the largest
olfactory cortex (40 times as large as a
human’s) and 300 million scent receptors
(more than any other scent dog). It can follow
a scent for days and the loose skin around

its face and long drooping ears trap scent
particles. It is the first animal whose evidence
is admissible in some U.S. courts.

A low-slung stature keeps their wrinkled faces
and long ears close to the ground to enhance
ability to follow a scent. Originally bred by
French monks during the Middle Ages to hunt
hares, basset hounds underwent more breeding
in Great Britain in the 1800s. A close second to
the bloodhound in scent-trailing ability.

A lot of energy in a small package, the beagle
was bred for hunting prey through forests. It has
225 million scent receptors in the nose, equal to
the much larger German shepherd. In contrast,

a dachshund has 125 million scent receptors,

and humans have a mere 5 million to 6 million.
Beagles are used by law enforcement and to sniff
out drugs, bombs and illegal food imports.

German shepherd

Bred to be a herding dog but better as a
scent detector, the German shepherd tracks
scents in the air as well as near the ground.
It’s particularly good at tracking human
scents. A longtime favorite of police, military
and others for bomb detection and search-
and-rescue skills, it can also be an excellent
service dog and excel in obedience trials.
The German shepherd is the second most
popular breed in the U.S.

after Labrador retrievers.

Labrador retriever

Originally bred to help fish catchers in
Newfoundland pull nets and retrieve fish,
Labs are also America’s favorite dog. They
are used for all manner of scent tasks,
including search and rescue, explosive
detection, and, more recently, to sniff out
cancer and other diseases by smelling
breath or urine. Labs are intelligent and
typically easily trained.

Agile and weighing less than a German
shepherd, the Malinois was originally bred

to herd. It can track people or substances,
leap, pull sleds and excel in agility courses.
For more than 100 years, it has been used by
police and military for sniffing out contraband
and other tasks. It is favored by Navy SEALS
as trained parachutists and repelling attacks,
and several Malinois protect the grounds of
the White House.

Sources: National Center for Biotechnology

Information, Family Dog Project detection

test report, American Kennel Club,
biologydictionary.net
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Continued from previous page
from a patient’s breath or, for those with epilepsy, indications of an
upcoming seizure before it happens.

Reports of a successfully trained water leak-detecting dog first
surfaced in Australia in 2018. Then a second trainee, a cocker
spaniel named Snipe, started sniffing out leaks in the United King-
dom.

Americas first leak-detection dog is Vessel, who started working
for Central Arkansas Water in 2019. Vessel, also a Lab-shepherd
mix, learned his craft from respected Arkansas dog trainers Car-
rie Kessler and Tracy Owen at the request of the CEO of Central
Arkansas Water, who wanted to give this new approach a try.

Heather Tucker, Aqua Water’s conservation manager, read about
Vessel and General Manager McMurry asked her to research what it
would take to get a leak-detection dog for Aqua. She contacted Kes-
sler and Owen, who already had a perfect candidate: Charlie.

'The bouncy 1-year-old rescue pup had been adopted by a family
with four children. They loved Chatlie, but the family could not
keep up with his incessant fixation on playing fetch. He would play
for hours without tiring. Trainers call this trait “ball drive” and it is
key to Charlie’s specialized training.

Charlie’s owner had heard about trainers Kessler and Owen and
their involvement in Arkansas Paws in Prison, which teaches inmates
at seven Arkansas prisons how to give basic obedience training to
rescue dogs. The family hated saying goodbye to Charlie, but hoped
the program would give him a meaningful outlet for his energy.

It worked: Charlie’s fetch fixation and intelligence made him a
great candidate for scent training,

Since finding the smell of chlorine was the goal, trainers Kes-
sler and Owen used chlorine in the same way they did with other
scent-based training. They slowly guided Charlie toward a Q-tip
moistened with city water. When he found that chlorine scent, he
got his treasured reward — playing ball. This “imprinting” training
gradually moved through stages, with the chlorine becoming harder
and harder to sniff out.

The next step was to find the right partner for Charlie, since scent-
detection dogs work closely with their handler. “We had hopes for
the dog,” Aqua Water's McMurry recalls, “and I knew that whoever
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we put as the handler had to be very dedicated. Both of them as a
team were going to have to prove this concept. I was kind of con-
cerned because I stuck my neck out a little bit.”

Clifton Smith, an 18-year veteran of the company, grew up in the
Bastrop area and began working at Aqua right out of high school.
He started out running a weed-eater around the smiley-faced water
towers and worked his way up to a zone operator and backhoe
driver. When Smith heard about the new position, he decided to

Charlie gets a hug from Clifton Smith's daughter, Chelsea, 11,
left. Charlie lives with the family of five alongside three other
pet dogs at their home near Paige. The Smiths are careful to
give all of their pets distilled water only, to avoid exposing
Charlie to a whiff of chlorine. ‘When he’s home, he’s a pet,’
Smith says. Below, Charlie enjoys the object of his intense
affection after a good day on the job.

apply to become Aqua’s first K-9 leak detection specialist.

“Clifton’s very driven too,” says his wife, Erin Smith. “He was
excited to have a new challenge. It had never been done before in
Texas, and he was excited to be a part of that.” Smith traveled to
Arkansas for a week of training. He and Charlie bonded right away.

Charlie’s leak alerts can be subtle. Smith had never trained a dog,
and he and Charlie had to form a close working relationship — one
that’s still evolving. Smith has regular trouble-shooting conversations
with Kessler, Owen and Vessel’s handler Tim Preator in Arkansas.

Chatlie lives with Smith, his wife and their three children (and
three other pet dogs) at their home near Paige. The Smiths make
sure to give Charlie only distilled water in his bowl, as they do with
all the other pets, just so he’s not over-exposed to the chlorine smell
on his off hours.

Each weekday morning Smith and Charlie hop in the Tahoe,
drop the Smith children off at school and begin their workday.
Sometimes they respond to a call from a customer who suspects a
leak, or they follow up Smith’s hunch about a problem area where a
line is known to have issues. Other times Smith cruises along certain
stretches of the service area, looking for a tell-tale patch of green
amid brown grass.

Charlie’s reputation is growing within the Aqua ranks, McMurry
says, as the dog continues to alert in spots where no one suspected
a leak. Aqua Water says Charlie is accurate most of the time, and is
much more accurate than other leak detection devices.

“The manager of our distribution system at first said, ‘T'll believe it
when I see it; ” McMurry says. “Charlie's convinced them all. One of
them said to me recently, “‘When Charlie says there’s a leak, I dig.” ”

Charlie has become something of a celebrity around the Aqua
service area, with his special brown “working dog” vest. You might
see him and Smith at Petco on a pit stop some weekday. He wears
the blue leak-detection vest only when he is working. “He knows,
once I get that vest out, it’s time for business,” Smith says.

When he isn't working, Charlie is lovable and gregarious. “He
never meets anyone who isn't a friend,” Smith says of his partner.
Once, Smith recalls, Charlie even charmed two Bastrop County
Sheriff’s Department officers. They had pulled Smith over, suspi-
cious that he was gallivanting around in a fake K-9 police car.

“I told them about Charlie and what he does, and at first they
were like, “You gotta be kidding me,” ” Smith recalls. “They ended
up taking a lot of photos with him.”

Kessler and Owen in Arkansas now each have their own dog
training business, and there are more leak-sniffing dogs under their
tutelage. For now, Charlie remains one of a small and select group
of dogs doing this work.

No one knows how long Charlie’s career will last. His retirement
date is “whenever he decides he doesnt want to work anymore,”
Smith says. Then Charlie would transition to the laid-back lifestyle
of a regular pet at the Smiths’ home.

In the meantime, Charlie and Smith continue to develop their
unique partnership. Smith works to keep things fun and inter-
esting for Charlie, mixing up which balls he uses each day and
working in some treats and tug-toy action. Charlie’s desire to chase
a ball hasn’t dimmed. “He'll play ball until your arm won’t work
anymore,” Smith says.

“We talk about the ‘ball drive’ and the food drive’ with these
dogs,” he says, “but I think at the core of all of it is that they are
really wanting to be pleasers and work for you to make you happy
—and when that happens, they get to play.” m
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