By Tony Kimmi, Technical Assistant

KRWA Circuit Rider Jon Steele conducts a meter
ﬂow test on one of the wells at the city of Inman.
KRWA’s meter testing equipment is certiﬁed for
accuracy; KRWA will test up to 500 gpm.

W

ater meters are among the most important
components in a rural water district or
municipal system. The accuracy of those water
meters can dictate the financial well-being of the utility. The
old saying is, “Your meters are like cash registers”. That is
so very true.
When water meters are inaccurate, the water district or
city are sure to be losing revenue. With that being said, if
any meter is under-registering, it is losing money 24 hours a
day, 7 days a week, 365 days a year, whenever they are
being used.
Nearly everyone who works with public water systems
knows and understands the purpose of water meters,
metering, etc. The question is how many people have
comprehension of how a water meter functions? As the
name suggests, a water meter can be simply defined as a
tool to measure a consumer’s usage of water in a given
location. Meters are installed in both residential and
commercial properties, so utility companies can charge for
water usage based on the reading from the water meter.
Besides for billing purposes, a water meter can be used in
for leak detection, or to control water usage during drought
conditions. The instrument either measures the volume of
water usage in gallons or cubic feet.
How a water meter works depends on style, purpose, and
size of the meter. Domestic water meters come in three
different models including Electromagnetic, Mechanical
Insert, and Ultrasonic. Each meter has a different measuring
mechanism, but all indicate the same thing.
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The Electromagnetic Meter

An Electromagnetic meter harnesses electrical voltage to
determine water usage. A section of pipe inside the meter is
surrounded by magnetic fields and electrodes. When water
or conductive fluid passes the pipe, the fluid creates an
electrical voltage. The electrodes will detect and measure
the electrical voltage generated by the water. Because fluid
velocity is proportional to electrical voltage, the voltage is
converted to a flow rate.

Mechanical Insert Meter

The mechanical insert meter uses the more traditional
measuring mechanism. This meter has an impeller that
rotates as water flows through the chamber. The impeller
rotation can be translated to volumetric reading based on
pre-calibrated and security-sealed device. To produce
accurate reading, the meter chamber has to be full of water.

Ultrasonic Meter

An ultrasonic meter is also commonly referred to as a
“Velocity Meter”. It uses electronic sensors to measure water
velocity and convert that to a flow rate. There are two
transducers on the pipe to calculate velocity using transit
time method. Velocity is calculated based on differences in
time for an impulse to hit a transducer to another one.
Water meters mechanically record water as it flows
through the pipes. For most meters, an employee visually
reads the meter each month and inputs the reading into a
hand-held computer or logged on a notepad to deliver to the

billing department. If the reading is
and have KRWA conduct testing of
Plus, there are rural water them. By doing only a sample of those
unusually high or low, the hand-held
computer will give an alert.
will provide valuable information as to
districts in Kansas that
Employees are then required to take
what the district may be experiencing
have customers who use concerning meter accuracy.
a second look and input the reading
a second time to ensure the person
KRWA provides a no-cost service to
anywhere from 100,000
reading the meter is accurately
test master meters and individual meters
to 400,000 gallons per
reading and inputting the number
suspected of inaccuracy. This service is
from the register. Newer, automated
largely funded as a benefit of the Clean
month through a 5/8 x
meters send the information directly
Drinking Water Fee and through a
3/4-inch meter.
to the billing department. There are
contract administered by the Kansas
some systems in Kansas that are still
Water Office. KRWA has recently
customer-read. Any unusual reading on the meter should
invested in new test meters and also several non-intrusive
alert the customer of possible meter inaccuracy, more than
meters to help detect water loss. KRWA is ready, willing and
likely a leak on the customer side of the meter.
able to provide these services so I encourage water system
If a customer suspects an unusually high water bill isn’t
operators and managers to not hesitate to call.
caused by water use, there is a way to determine if there is a
Tony Kimmi has worked as a Tech Assistance for
leak. First, shut off all water-using fixtures and the irrigation
KRWA since October 2009. He has extensive
system and then inspect the meter register for movement. If
experience in the operation of construction
the dial is showing water use, despite everything being
equipment. He has assisted in the construction of
turned off, then there obviously is a leak in the service line.
several rechlorination stations and ongoing
Toilet tank ball valves are perhaps the most common water
monitoring of water quality issues. Tony enjoys
loss in a home. The way to check a toilet that is possibly
providing assistance to public water systems.
running is to add a couple drops of food coloring in the tank
and see if the water in the bowl changes colors. It is not
uncommon for one leaking flapper valve in a toilet tank to
allow 6,000 gallons of water to flow in a month’s time.
Some of the most common areas of leaks for customers
that I have found is where the water enters the foundation.
Over time, the backfill settles around that area and causes
strain on the water line which eventually breaks.
It is also important to ensure that a system’s master meters
are proven accurate. These larger meters can be tested with a
test port on the meter or a test port can be installed after the
meter with a shut off valve to divert all the water into the test
meter. The larger master meters are suggested to have the
accuracy limits of 98.5 percent to 101.5 percent, according to
AWWA standards. The smaller 5/8-inch meters are suggested
to have accuracy limits of 95 percent to 101 percent,
according to AWWA standards.
Many people are of the opinion that customer meters be
replaced at one million gallons or when the meter is ten years
old. That’s a simplified opinion because water quality has
greater impact on meter accuracy than age or use on the
meter. Plus, there are rural water districts in Kansas that have
customers who use anywhere from 100,000 to 400,000
gallons per month through a 5/8 x 3/4-inch meter. Those
water districts are not changing out those meters every three
months. In fact, one district told me that they had run meters
as long as five to six million and those still tested accurate.
And those were mechanical style. Testing of meters that I
have conducted does not bear out that meters become any
more inaccurate at one million gallons or ten years or at two
million gallons after five years of use. The best advice I have
is for the system to pull those high use and/or older meters
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By Katie Tietsort, Water Commissioner, Topeka Field Office,
Kansas Department of Agriculture- Division of Water Resources

Kansas
Department of
Agriculture
Division of Water
Resources is
Going Paperless!
Katie Tietsort
is Water
Commissioner,
Topeka Field
Office, Kansas
Department of
AgricultureDivision of Water
Resources. She
has been in that
position since
2003. As Water Commissioner, Katie acts
as a delegate of the Chief Engineer and is
responsible for ensuring compliance with
the Kansas Water Appropriation Act in the
eastern third of Kansas.
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T

he Kansas Department of
Agriculture Division of Water
Resources (KDA-DWR) Field
Offices are going paperless! We hope
you’ll visit our booth in the Expo Hall
at the Annual Kansas Rural Water
Association (KRWA) conference to
claim any files that belong to your
utilities that are already scanned! Most
of the files are located within the
Topeka Field Office
(TFO) area, which covers
the eastern one-third of
the state.
The initiative, which
began with the TFO, is
currently working on
becoming the first
completely 100%
paperless field office. The
State of Kansas archival
system, DocuWare, is

being used to store all documents. The
TFO has pioneered the process to go
paperless and is making tremendous
progress to reach the milestone of 100
percent of its files entirely scanned into
the DocuWare system. Files that have
been Dismissed, Abandoned, and
Expired Term Permits will also be
scanned into DocuWare and then
permanently destroyed.

We hope you’ll visit our booth
in the Expo Hall at the Annual
Kansas Rural Water Association
(KRWA) conference to claim any
files that belong to your utilities
that are already scanned!
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For years, KDA-DWR has
maintained the hard copy of each water
right file in each of the four different
field offices on behalf of the Chief
Engineer. Decades ago, the individual
pages were microfilmed and then
stored by DWR on microfiche film.
Around 2007, the Division began
scanning documents to the image drive
as mixed media. Then, about six years
ago in 2014, DWR began capturing all
documents as PDFs. Once the PDF file
is stored, they are placed into
DocuWare, Kansas’ official document
archival program. In February 2019,
the TFO learned it would be moving
and the time was right to kick off a
major effort to get all existing hard
copy paper water right files scanned
into DocuWare prior to moving.
The first step in the process is to take

the files to be scanned and
prepare them for the scanning
process. The TFO is scanning
files in reverse order of
priority, newest files first.
The TFO is also scanning
every file that has field work
completed on it, so that
paperwork isn’t generated in
paper copy and the file is
scanned first, then the
appropriate documentation
for the field work goes in
directly. When a folder is
being prepared for scanning,
all staples and clips must be
removed. Any old onion-skin
Debbie Croucher, TFO’s Administrative Assistant,
paper, small notes, odd size
selects the next drawer of ﬁles that are ready to
pages, etc. need to be copied
be scanned from the ﬁle room.
to regular paper, and all the
pages of each pack of papers
After the file is scanned, entered, and
needs to be removed one page
logged into a spreadsheet it goes in a
at a time so the file won’t
banker’s box ready to be checked by
stick in the scanner. Finally,
either Katie Tietsort, Water
large documents, plat maps,
Commissioner, or Brett Bunger,
aerial images, blueprints, etc.
Assistant Water Commissioner. Each
are photographed and imaged
history scan uploaded into DocuWare
into the file scan,

Jessica Lynn, part-time Administrative Assistant,
prepares ﬁles for scanning. The ﬁle runs through
the scanner, uploads into DocuWare, and then
indexed into the system.
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Nicole Gentry, Environmental Associate, places scanned and quality checked ﬁles into boxes in ﬁle number order for easier
retrieval, ready to be collected by the owner(s). As of January 1, the Topeka Field Oﬃce had eliminated 20 of the 47 ﬁle cabinets
used to store hard copies of water right ﬁles.

is thoroughly checked image by image
and page by page to ensure that the
documents have all been captured just
as the original and are legible.
At this time, all field work including
compliance investigations and field
inspection documentations, are
completed electronically and moved
directly into DocuWare under the water
right file. Even documents sent in by
owners are scanned directly into the

86

THE KANSAS LIFELINE

DocuWare system and then eliminated.
The administrative staff are working to
scan in the entire existing hard copy of
the files while also performing their
normal work. Once QC is completed
on the file, it’s sorted and stored in our
conference room in its entirety. Any
pages that didn’t pass QC are fixed to
ensure they are legible just as the
original would have been. Once it’s
determined that the file is 100 percent

March 2020

complete and legible, the files are then
ready to be returned to the owner(s) of
the water right. If a file has only one
owner, they may claim the entire hard
file. In the event multiple owners exist
on a water right, it is their
responsibility to determine which of
them will claim the hard file and the
co-owners can then request an
electronic copy of the file in PDF from
KDA-DWR.

Katie Tietsort checks a ﬁle for quality control. Brett Bunger grabs another box to work on QC.

Most municipal files have only one
owner. As of this writing, the TFO has
completed scanning nearly 40 percent
of all water rights in its territory,
approximately 5,000 in total. More
than half of these files have been
quality checked. The Stafford Field
Office is just beginning work on their
files, with the other two offices
working towards this in the upcoming
future.
In our attempt to get files to owners
who may want them as efficiently as

possible, KDA-DWR will be
bringing the municipal files
that are ready to the Annual
KRWA conference, which is
being held during the last
week of March. We will have
them available for collection
at our booth in the Expo Hall.
Please plan to stop by to see
if your file is ready to be
returned to you. We will ask
that you sign for any files that
you take with you. Thank

Please plan to stop by to
see if your file is ready to
be returned to you. We will
ask that you sign for any
files that you take with
you. Thank you!!

The above map shows the locations and boundaries of the four Division of Water Resources
field offices.
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