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‘ DISTRIBUTION SYSTEMS

ommitee report;

Water accountanility

Advances in technologies and expertise
should make it possible to reduce
lost and unaccounted-for water
fo less than 10 percent.

AWWA Leak Detection and
Water Accountability Committee

Often, decision-makers in the water supply field are satisfied
when they can account for 85 percent of the water they produce.
Recognizing the problem of lost or nonrevenue-producing water
and desiring to find solutions for member utilities, AWWA'’s
Distribution and Plant Operations Division asked the Leak
Detection and Water Accountability Committee to write this
report, which recommends that because of increasing demand
and higher operational costs, the goal for lost or nonrevenue-
producing water should be less than 10 percent. The report also
proposes that certain guidelines should be followed when the
goal of 10 percent is not met.

ver the past several years, it
110 hear statements from waler
t the country such as, "AWWA
cent unaccounted-for water is accept-

able™ or “Our water loss is
pretty close to the AWWA
guidclines ot |5 percent.”
In fact, AWWA has never
adopted a policy or issucd
guidelines to the ellect
that 13 percent unac-
counted-for water Is
acceptable. AWWA' Dis-
tribution and Plant Oper-
ations Division asked the
Mational Committee on
Leak Detection and Waler
Accountability to deter
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Water lost through leaks,
underragistering meters,

or water theft takes a financial
toll on utitity operation,

and unaccounted-for waiter,
many lechnological advances
aimed at reducing water loss have
been developed. These include
teak detection and pinpointing
instruments, more accurate me-
tering devices, instrumentation
to test meter accuracy, rate-of-
flow recording for meter sizing
and typing, and data collection. In
addition. a wide range of tech-

mine how this impression arose, to research the issue
of unaccounted-for water, and to 1ssue guidelines
and recommendations that specifically address unac-
counted-for water and effective water loss manage-
ment for water utilities.

1957 report identified as source of figure

Apparently, the source ol the frequently heard
statement that AWWA accepts a |5 percent rate of
unaccounted-for water is a committee report pre
sented at the 1937 AWWA annual conference in
Atlantic City, N.J., and subsequently published in
TournalL AWWAL! The com
mittec report states that
unaccounted-lor water "may
vary from 1 10 15 percent
m a well operated system
where the consumption is
between 100 and 1235 gped
[379 and 473 L/d]. Good
pcrformance is generally
indicated by a metered ratio
of 85 90 percent {(unaccounted-for water ol 10-15
pereent) where the use ol waler is between 100 and
125 gped {379 and 473 L/d].” Since that article was
published 39 vears ago, two areas of water foss man-
agement—operating costs and technoelogical re-
sources—have undergone dramatic chanyges.

Operating costs increase. Victually all costs ol
producing and distributing potable water have
increased dramatically over the past 30 10 40 years
trealment plant expansions and improvements, devel-
opment oladditional water supplies, distribution sys-
tem construction, enevgy charges (pumping costs),
labor at all staff levels, regulatory comphance, restora-
tion expenses, and 50 on, As the total cost of opera-
tion rises, the cost of unaccounted-for water also rises
al a corresponding rate.

Technology developed to reduce water loss.
Because ofincreasing cosis ol production, distribution,

niques and methodologics pro-
vide practical application of thesc
advanced technologies to identify losses within a
water system and to implement cost-effective cor-
rective action.

Because of these significant advances, AW WA’
Leak Detection and Water Accountability Commit-
tee recommends the goal for unaccounted-for water
should be less than 10 percent.

Method given to determine “true”
unaccounted-for water

The basic steps for quantifying the amount of
water loss within a water system are as follows:

ardless of the water system’s size,
ter loss should be expressed in terms
of actual volume, not as a percentage.

(1) Accurately determine the amount of walter
being produced or purchased and delivered to the
distribution system for a 13-month period of opera-
tion. The production quantities are used to establish
the base number agamst which all other caleulations
in the water accountability process will be made. It is
therefore imperative that the production quantitics be
accurate. This requires annual accuracy iesting ol
source mcters.

(2) Determtine the total amount ol water sales for
the same period of operation as measured by all
meters n the system. This includes estimated
accounts,

{3) Subtract the total amount of water sold from
the total amount of water produced or purchased.

{4} Identify and quantify all other categories ol
water usc i the system. I s recommended that all
waider use in the various categorics be melered, so the
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waler can be accuratcly
accounted lor instead of
ending up in the unac-
counlted-for water cale-
gory where it does not
belong, If actual metering
is not possible, every effort
should be made to accu-
ratcly estimate cach type
of water usc to delermine
rcalistic usage quantitics
for cach category.

The various categories
of water use in a water
system include bulk wa-
ter sales (inciuding con-
struction). known leak-
age, tank (storage lacility)
drainage, storage tank
overflows, line flushing,
fire protection, bleeding
or blowoff done during
the winter or for taste and
odor episodes, and mu-
nicipal uses (sewer clean-
ing, street cleaning, golt
course, parks and recre-
ation facilities, hydrant
llow tests, unknown mis-
cellaneous uses, and all other nonrevenue uses).

(3) Subtract the total quantity of water use for
the same period of operation for all of the identified
(.dl(:g()[lES in step 4 from the quantity ofwatel remain-
img alter step 3.

{6} The quantity ol water that remains is the waler
system s truc amount ol unaccounted-lor water. Truc
unaccounted-for water consists of the lollowing:
unidentified leakage, meter inaccuracies. theft, under-
estimated accounts, improperly typed and sized
meters, meter-reading errors, and accounting errors.

Express water loss in terms of volume

Regardless of the water system''s size, waler loss
should be expressed in tlerms olactual volume, not as
a percentage. This is necessary for the utility to be
abte to determine the true annual cost of unac-
counted-for water. Consider the following example.

A water utility produces 2 mgd (7.6 ML/d) and has
a true unaccounted-for water rate of 20 percent. The
utility adds a large-volume user that uses 0.5 mgd
(1.9 ML/d}, which increases production o 2.5 mgd
(9.5 ML/d)y. What happens to the 20 pereent unac-
counted-for water? It becomes 16 percent. Has the
utility actually reduced s water loss and the associ-
ated costs of the loss?

Don’t be misled by percentages. Measure perfor-
mance with respect to unaccounted-for water strictly
by comparing the volume of water lost with the vol-
ume that was lost in prior years. The “percentlage unac-
counted™ so ofien used. although it is a convenient
yardstick of comparison, can be misleading.

Convert water loss
to dollar loss

The amount of water
loss is more meaninglul
than the percentage of
unaccounted-for water.
When the total volume of
unsold water is known,
the utility can place a
valuc on thal water and
determine the cost-cllece-
tiveness of implementing
corrective action,

The simplest way to
estimate the potential
financial loss is to make
1wo assumptions:

= All waltcer loss re-
sults from underground
pipc leakage.

* All water loss re-
sults from underregister-
ing water meters.

Usually the least
amount of financial loss
would be related to un-
derground leakage, be-
causc that amount of'the
loss depends on the
direct production costs associated with producing
that amount of water. Three components make up
direct production costs: costs of raw water, energy
costs (electricity), and treatment costs (chemicals).
Therefore, the total volume ol underground lost
water is multipliecd by the unit production rate
(cxcluding labor) to determine the approximate
linancial loss to the utility.

Of course, the cost of underground leakage would
be of greater value if leakage repairs eliminated the
need for plant expansion.

Usuzily the most expensive water loss in the dis-
tribution system is caused by both underregistration

olwater meters and thell of waier, This water loss has

the highest potential valuc because it is “scllable™ at
the retatl water rate. The total water loss volume
related to underregistration and theft should be muli-
tiplied by the retail rate to determine the approxi-
mate lost revenue.

Lxperience dictates that total water loss in a sys-
tem does not result [rom one cause but [rom several.
Generally, a utility can split the diflerence between
financial loss from leakage and from metering. The
utility could then estimate how much moncy is being
lost because ol unaccounted-for water. The actual
split will vary from one utility to another and will
be determin ed by the age ofmetels water quality, sys-
tem plebsme, age of pipe. and pipe material. For
instance, if a utility has excellent water quality (e.g.,
minimal buildup of sand or minerals) and an aggres-
sive meler-maintenance program, it will tend o weigh
the cost lactors toward production costs rather than
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retail rate. An example of determining the dollar
value ol unaccounted-for water is:

Total daily production: 1 mgd {3.8 ML/d)

Total known usage: 0.8 mgd (3 ML/d)

Dificrence: 0.2 mgd (0.8 ML/d)

Production costs: S0.30/1.000 gal (50.08/1,000 1)
Average retail rate: 52.50/ 1,000 gal (S0.70/1.000 1)

To determine the minimum lost revenue. multiply
0.2 mgd (0.8 ML/d) of unmetered water by the pro-
duction cost. Ifatlunmetered water was lost through
leakage, the direct cost to the utility would be $21.900.

To determine the maximum
amount ol linancial loss to the
walcr system, multiply the 0.2
mgd (0.8 ML/d) by the retail rate;
the result is $182,500 per year.
[Mall unmetered losses occurred
in the area of underregistering
water meters, the financial loss
attributable to that condition
would be nearly nine times that
of the loss attributable o leakage.

Il the utility knows whalt is causing distribution
system waler losses, il may want to weigh the cost
lactors toward cither leakage or metering. For instance,
it may be determined that metering is a greater prob-
lem than leakage by a factor of 2:1. The approximate
cost of lost water in the system would then be $130,000
per year. When wastewater revenue loss is added to this
example, the effect on the system is amplilied. For
many systems, this could be a significant loss.

Weigh the costs

After the utility has determined the annual cost (or
cost range) of unaccounted-for water, management
can make a more informed decision concerning the
cost-effectiveness of corrective action. For example,

if a utility is losing $100.000 per year because of

unaccounicd-for water and it has an aggressive meter
accuracy testing and repair program, it can be rea-
sonably surc most of the loss is attributable to leak-
age. Ifaleak detection and pinpointing survey ofthe
distribution system will cost about $10,000. it is likely
that such a survey will be cost-effective.

Likewise, if a utility is losing $100,000 per year in
unaccounted-for water and it has recently conducted
a comprechensive leakage detection and pinpointing
survey, it can reasonably conclude that most of the loss
is attributable to meter inaccuracies or underregis-
tratton. Ifa testing and repair program to determine
meter accuracy will cost about $20.000. it would be
cost-effective.

Regardless of the size of the water utility, deter-
mining the cost of loss should be conducted on a
case-by-case basis. Each water system has unique
characteristics and variables that must be considered
wlhen the cost of water loss is calculated for any given

system-—c.g., the quantity and the quality ol'the raw
waler, the number and size of commercial and indus
trial meters, the extent ol pumping required (energy
costs), and treatment cosis.

Today's water system managers are faced with a
variety of challenges to be met and problems to be
solved. Drought, contamination, lack of available
funding sources. increased regulations for water
quality and monitoring, and aging distribution sys-
tems are among some ol the tssues that confront
waler utilitics.

As the cost ol producing and distributing polable
water continues to escalate, it will be important for
water system managers to implement effective water
loss management programs. Fxcessive amounts of

s the total cost of operation rises,
the cost of unaccounted-for water
also rises at a corresponding rate.

water loss or unaccounted-for water will not be tol-
craicd by regulatory agencies or the general public as
water rates continuc to increase.

It is lortunate that the neeessary technologies,
expertise, and methodologies are available to identify
and substantially reduce lost water and to reduce
unaccounted-for water to a more acceptable and real-
istic level. As the twenty-first century approaches,
the goal for unaccounted-for water should be less
than 10 pereent.
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