By Kris Kline, KRWA Technical Assistant

From the Outside Looking In

A Team Effort Solves a LongTime Water Loss Problem

A

s you read in the article by
Tom Sloan, long-time
Chairman of Douglas County
RWD No. 1, that district certainly
faced significant challenges. It’s a
pleasure to summarize how the
district’s determination to reduce its
unaccounted-for water had increased to
an astonishing 55 percent in the first
half of 2022.
And, while Douglas RWD No. 1
faced its challenging issues with water
loss, there is always information to be
learned and new paths to take while
trying to move forward with problems
such as these. Water loss can be a
frustrating problem for any city or rural
water district. And more often than not,
systems look at the percentage of water
loss as a guide to when to start looking
for leaks. As water loss percentages
increase or daily water production
spikes abruptly, operators begin by
looking for the potential problem.
Getting down to the root of the
problem is vital: the actual gallons
being lost.
Percentages can fluctuate due to
many factors, some of which can be
explained by a significant increase in
production and consumption during the
summer months. Other reasons may be
that the master/wholesale meter was
not read at the same time as the
customer meters, and it may take a
system operator or meter reader a long
time to read all the customers’ meters.
As Tom Sloan mentions, this was not
the case for Douglas RWD No. 1. The

district invested in a drive-by radio
meter system (AMR), allowing the
operator to read all the meters in one
day, including the three wholesale
meters. This greatly improved the
accuracy of the water loss reports. Still,
the reports showed a percentage
fluctuation throughout the year, with
the yearly percentage over the last
several years slightly increasing from
31 percent to 37 percent and mid-year
of 2022 at 55 percent.
At the first meeting with a couple of
Douglas RWD No. 001 board members
and staff, contract operators from
Douglas RWD 5, KRWA staff Lonnie
Boller, Tony Kimmi, and myself, we sat
down to review district maps and the
water loss reports. We looked at the
accuracy of the reports, billing
information, and AMR system and
discussed how to tackle the problem.
The operators from Douglas RWD 5
had been driving and walking parts of
the distribution system, looking for
potential leaks with no success. Over
the last several years, leaks had been
found or reported by customers and
repaired, but the water loss continued to
increase.
The first thing was to look at the
actual unaccounted-for gallons for
every month and the entire year. We
calculated the water loss down to
gallons per minute, which gave us an
idea of what kind of leak(s) we were
looking for. KRWA did a GPS mapping
of the system several years ago. The
maps were an important tool for

KRWA staff use ultrasonic flowmeters that can be
strapped to the exterior of a pipeline to monitor
flow without cutting into the main.

62

THE KANSAS LIFELINE

November 2022

formulating a plan for moving forward,
even though the maps were only as
good as the previous operator’s
memory. Updated, accurate maps are a
system operator’s best friend. Douglas
RWD No. 1 decided to start installing
area meters and some test meters in
different parts of the district as the team
selected. This was going to take time to
accomplish. Too much water was being
lost every month, so we started the
water loss survey the old fashion way.
We began to isolate the system into
different areas and shut off valves to
create dead-end lines. Shutting off
valves and listening to water go through
the valve is challenging because you
only have a guess as to how many
gallons are flowing through the pipeline
per minute. We started at the pump
station and used the wholesale meter to
monitor flow as we shut off valves
working our way down the pipeline.
This was only possible due to the
supply line from Lawrence having
enough pressure to supply parts of the
Douglas RWD No. 1’s distribution
systems. I returned several times to
assist with the leak investigation.
KRWA staff use ultrasonic
flowmeters that can be strapped to the
exterior of a pipeline to monitor flow
without cutting into the main. Douglas
RWD No. 5 scheduled a contractor to
pothole several water mains where the
proposed area meters were to be
installed. We worked our way around
the system, checking large areas of
pipeline and isolating with the
somewhat limited number of valves.
After eliminating most of the district of
any large potential leaks, I feared there
was not a single leak but several small
leaks. Please consider that we were
chasing down the water loss at the
worst time of the year – in the

This graphic shows sections of Douglas County RWD
No. 1 west of Lawrence. In partnership with the district
and partner Douglas RWD No. 5, KRWA helped develop
a plan to subdivide the system to gain better control of
monitoring for water loss. Area meters were installed,
allowing for the eventual success of locating a leak with
a continuous flow of 25 to 30 gpm.
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summertime! Consumption was high
due to drought, lawn and garden
watering, and campers at the state park.
In July, consumption was up by more
than a million gallons. We sometimes
thought we were chasing ourselves in
circles; we hit several dead ends with
water going through customers’ meters.
We got down to the last area of the
district where the map showed multiple
looped lines and parallel lines on both
sides of the road, and limited valves for
isolation. We started at the supply line
to the area at the tower and worked our
way down towards the looped and
paralleling line. The ultrasonic meters
finally started showing a continuous
flow of 25 to 30 gpm. We found some
valves that were not operational,
making it difficult to continue. The next
day one of those valves was replaced.
We were able to strap the meter on
again next to the new valve and
continue the search. Still showing the
high flow from the day before, we had
narrowed down the potential leak to a
mile section of the pipeline. We then
checked the customers’ meters to
eliminate their usage. The next step was
to walk the line.

Rural water boards and city councils need to listen
to their operators and staff when they find new
equipment that could potentially save time and
money down the road.
AT LAST!
Water was found boiling out around
several large rocks in a heavily wooded
area. The water was running away from
the road and down into the timber. The
line had been installed on a rock ledge,
bedded with very little dirt and covered
with large rocks. After the pipe was
repaired, we double-checked the flow
meter to ensure there were no other
leaks on the line.

Looking ahead . . .
While not all journeys have a happy
ending, the point here is to be
persistent and keep at it. Using the
available resources, KRWA staff are
always willing to help systems in need.
Technology like the ultrasonic meter
and AMR/AMI meter systems allow us
to work smarter. Previously, operators
would have to work in the middle of

the night when water usage was down
to shut off valves to listen for water
flow. Rural water boards and city
councils need to listen to their
operators and staff when they find new
equipment that could potentially save
time and money down the road. Install
area meters and test meters to monitor
areas of the distribution system. After
all, water systems are aging and are
more prone to develop weak areas
causing leaks and failures. As lines are
exposed, and maps are found to be
incorrect, develop a plan to update
them and keep them current. The
workforce for rural water districts and
cities is changing rapidly and new
operators and staff are starting a new
journey.
Boards and councils need to support
their employees more than ever so they
all can have a fighting chance to
succeed! With new regulations always
knocking at our door and failing
infrastructure, the challenges of our
communities are multiplying faster
than the new workforce can keep up.
Value the current people with lots of
information to pass along and don’t
expect someone to be successful with
one arm behind their back. If you need
assistants with leak detection or other
technical issues, KRWA staff is in your
corner to provide help. Please email me
at kris@krwa.net.
Kris Kline began work
with Kansas Rural Water
on September 30, 2021 as
a Circuit Rider. He
obtained his Class IV
Water and Class I
Wastewater operator
certification at Osage
City, Kan. and later
become the Utilities Director. He also had 12
years of experience as Operation’s Manager
at Osage Co. RWD 8.
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