by Doug Guenther

Water loss problems? Let's
check those master meters

T

here's one litmus test for
public water systems in
Kansas that is generally held
as the measure of a system's
overall operating efficiency.
That test is how to keep water
loss low. Some water loss is
real; sometimes it's artificial.
When it comes to creating an
artificial loss, the one culprit
that contributes the most is
inaccurate master meters.
As you may know, the
Kansas Water Office requests
that KRWA provide assistance to
Doug Guenther water system that have an
Tech Assistant unaccounted for loss of 30% or
more. Kansas
Water Office
calculates the water
loss and establishes
the list based on
the Water Use
Report that all
water right holders
are required by law
to submit. Systems
that purchase water
are also requested
to submit the Use
Report. In FY 04, verification of
those reports revealed that 52
systems in Kansas had a 30% or
greater loss.
Maybe leaks, but more likely
data
Too often the immediate
opinion by even operators of
water systems is that "if we have
water loss, then we have leaks."
But having water loss does not
necessarily mean that a system
has leaks. The basic question:
What is the loss based on? Sure,
the operator may read the master
meters. Those readings are
compared to the total water sales
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The top photo shows the original installation of a 6-inch master meter
with a 4-inch inlet in a wellhouse in north-central KS. Notice that the meter
is bolted directly to a control valve without regard for straight piping on the
outlet side of the meter. This meter was registering 118% of accurate as
installed.
The lower photo shows the same wellhouse but from the opposite side
with a new 4-inch meter installed with required straight pipe on the inlet
side. This application tested accurate.

and other known losses such as
fire fighting, etc. The problem
often is that the baseline data those master meter readings need to be verified as being
accurate. Without that, the rest of
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your hunt for water loss can be a
fairly useless exercise.
I recently provided help to
several communities where,
regardless of how many leaks
might have been detected and

corrected, there was no way that
the system could verify the
actual water loss. I proved that
in testing of the master meters.
Both systems' losses were due to
errors in master meter readings.
What's more ironic, both
systems' master meters were
relatively recent installations.
Neither met manufacturers'
specifications on the installation.
I don't know why the
installations didn't adhere to
specs.

Another city that KRWA
has encouraged to change
out its master meters had
the meter on one well
operating at 95%. The
meter on their Well #7
however was overregistering by 225%!

Install with correct spacing
Having proper installation of
the master meters is critical to
ensuring accuracy. Often, there
are fittings or valves way too
close to the meter itself. When
water rushes through these
fittings directly adjacent to the
meter, there's extra turbulence of
the water in the pipeline. Often
the result is that the meter will
over-register. The photos show
the improper meter installations
that I've worked on in two
systems in north-central Kansas.
Where are the testing ports?
When tested in the original
installation, one of the meters
was over-registering by 20%.
Because the installation in this
town was without testing ports
where I could connect KRWA's
testing unit, I asked Kelly
Stewart of the Stockton Office of
the Division of Water Resources
for help. They have a nonintrusive meter that enabled the
testing. Those test results were
presented to the city whose

governing body
approved the
necessary
modifications to
the piping so
that the meters
could be tested
in the future.
I want to
make a note
about meter tests
conducted by
the Division of
Water
Resources. If the
tests show that
the meter is not
registering
This 4-inch master meter in a northwest Kansas city was
within 95% of
registered at 225% of accurate.
accurate, the
owner is put on
now 5 times the diameter of the
notice that they are out of
pipeline upstream of the meter
compliance. DWR allows time
and 3 times the diameter
for the correction to be made and downstream (as recommended
if it is not completed, then the
by Sensus) of clean and nonowner is subject to possible
turbulent flow. With these
fines. DWR relies on the "strapchanges, KRWA's testing unit
on" (non-intrusive) meter.
found both meters to be
Both meters in this town
operating at 99% of accurate.
were replumbed so that there is
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Water loss problems?

Sellers, buyers need accurate master meters . . .

A

ccurate measurement of how much water
is entering a system or being pumped from wells
is important. Metering errors can quickly add up to
large sums of money. Suppose one system is
purchasing water through a master meter and that
meter is inaccurate. When the error is in the
customer's favor, the supplier is not paid for the
correct amount of water delivered. When it's in the
seller's favor, the system that purchases is not
receiving the quantity paid for. Cost is always an
important incentive to meter and alone should be
enough to drive systems to meter correctly.

How is the test conducted?
The best results are normally obtained if the
meter testing can be performed on-site, with the
meter installed in its normal system. In many
cases, the factors contributing to inaccurate
metering involve the manner in which the meter is

225% registration?
Another city that KRWA has
encouraged to change out its
master meters had the meter on
one well operating at 95%. The
meter on their Well #7 however
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installed. No manufacturer is going to recommend
butting reducers or valves directly next to the
meter. Yet, this is what we find in many systems,
some very recent.
How often to test those master meters?
Master meter testing should be conducted
anytime there's any question of accuracy. Most
water purchase agreements will contain a clause
whereby either party can request a test to verify
the master meter accuracy. Otherwise, it is
generally held that all master meters be tested at
least once every 3 years. This is because meter
accuracy will decline with time. If your master
meter is used to purchase or sell a lot of water, an
annual test may be in order. Water quality may
also be a consideration in determining the
appropriate testing frequency.

was registering at 225%! How
could that be? It’s meter register
gear ratio was swapped out
improperly at some time. It took
nearly a year of reviewing this
before the city would spring for
the parts.
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I know that these two
systems will be a lot better off
now because both have
corrected problems that were
contributing to inaccurate
metering data. If your system
has questions on meter accuracy,
call KRWA at 785.336.3760 and
we'll work to get those meters
tested.
KRWA provides a service to
test master meters. KRWA has
not yet imposed a charge for that
service. If you have concerns for
accuracy of your master
meter(s), give us a call and we’ll
conduct some tests. Again, too
often people jump to the
conclusion that they have
pipeline leakage because their
records indicate there is a water
loss. The fact may be that there
are no leaks on the pipeline, but
instead, gaps in the metering and
reporting process.

Along Kansas Waterlines ...
After the City of Horton experienced the loss of
chlorine residual through the filters at their treatment
plant, the operators conducted a super-chlorination of
the filters.
Walls and other exposed surfaces
were scrubbed with a high dosage
chlorine solution. Operators Dawn
Succi, above, and Tim McClaskey
are shown working on the sanitation
process which corrected the problem.

Smoke testing at City of
Norton ...

Ed Lively, Dan Bainter, Steve Poage
and Steve Reedy of the City of Norton
look over their wastewater utility map as
Dan points the direction he wants one
team to work. KRWA assisted the city in
smoke testing two areas they believed to
be the largest contributors to their inflow
and infiltration (I&I) problem. City
crews defined the sections as one area
was connected to a lift station; this flow
increased during rainfall events. It was
discovered that many of the manholes in
the area were near a waterway/creek.
The manholes showed leakage at the ring and
lids. Stormwater could cover these. The city
also had an area that had a high water table.
While no leaks on mains were found in that

area, this might be due to water being above
the top of the mains. Finding problems with
those conditions may require a televising of
the sections.
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