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Though water loss is often defined as leakage, it
actually consists of three components:

1. Terminology—There have not been standard-
ized definitions of water and revenue losses.
2. Technical—Not all water supplied by a water

utility actually reaches the customer.

3. Financial—Not all water reaching the customer
is properly measured or paid for.

Establishing Best Practices

The water utility community is taking steps to get
the lost water situation under control. The
International Water Association and AWWA have
been working to develop a set of best management
practices for the emerging discipline of water loss
control. The result is a set of tools to provide reliable
water-use tracking and to control unnecessary water
and revenue loss.

One of the key components of North American
research was the AWWA States Survey Project, con-
ducted in 2001. It gathered data from 46 jurisdictions,
including 43 state agencies and three regional agencies.
It assessed 10 current practices, including:

1. Water loss policy

Definition of water loss
Accounting and reporting
Standards and benchmarks
Goals and targets

Planning requirements
Compilation and publication
Technical assistance
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Performance incentives
10. Auditing and enforcement

The survey concluded that, although there is a fair
amount of state and regional policy activity to
address lost water, there are no imposed conse-
quences through incentives or enforcement
mechanisms. Additionally, there is a need for refined
definitions, measures and standards for evaluating
water losses, as well as a need for an established
uniform method of accounting and collecting valid
and reliable data. Proper management of any
resource must include accurate measurement of the
resource throughout its life cycle.

Having a reliable water audit is the foundation of
proper resource management for drinking water utilities.
Just as a bank provides statements of money flowing
into and out of accounts, the water audit displays
how quantities of water flow into and out of the dis-
tribution system to the consumer.

All losses and potential losses are broken down into
two types: real and apparent. Real losses are physical
losses such as leakage and tank overflows. Apparent
losses are “paper” losses resulting in lost revenue;
these include errors in meter accuracy, data transfer,
data analysis, and theft or illegal consumption.




The financial distinction between each type of
loss is important. Real losses are usually valued at
the short-term marginal treatment/production costs
or the price to purchase bulk water. Apparent losses
exert an impact according to the retail sales cost.
Because most systems charge more in retail costs,
apparent losses are usually more costly than real
losses. However, it is appropriate for real losses to
include more than just the marginal production
costs. Social, environmental, or political costs should
be built into the real loss cost analysis, particularly
when source water is scarce or infrastructure devel-
opment is contentious. Significant leakage recovery
can extend the capacity of existing infrastructure.

Analyzing the separate components of water loss
helps model where losses are occurring and what
impact they have on annual loss. The analysis also
makes it easier to identify and deploy appropriate
intervention methods.

Developing the Water Audit

The mechanics for developing a good water audit
are twofold: an initial top-down approach with grad-
ual bottom-up refinements. The top-down approach
is largely a desktop exercise. The auditor compiles
information from available documentation, including
water system input, customer billing summaries, leak
repair summaries, average pressure, meter accuracy
tests, fire hydrant permits, and other records, that
shows how water was used and lost. This information
provides an initial basic audit that relies on a consid-
erable number of estimates. While approximate in
nature, it provides a baseline that can be assembled
quickly and provides a good starting point for water
utilities compiling their first water audit.

The bottom-up approach includes performing
comprehensive field investigations. Using nightflow
analysis to obtain leakage measurements is an exam-
ple of using actual field measurements to replace
rough estimates in the initial baseline audit.
Nightflow, as the term implies, is the measured min-
imum flow at night compared to the average daily
flow. If the ratio is above 25 percent, it could signal
high potential leakage in that area.

Because research and field data gathering is time
consuming, it may be best for water utility managers
to incorporate these bottom-up methods in incre-
ments. Over several years, a reliable water audit will
begin to take shape. As the water audit develops
with added data, it becomes a normal part of a util-
ity’s operational and planning tool kit. Several
researchers have begun developing statistical meth-
ods to improve the accuracy of the top-down water
audit in reflecting actual supply conditions in order
to shorten the time between the initiation of the
audit process and the existence of a water audit
function that is reliable for planning purposes.

Conclusion

The AWWA States Survey Project confirmed what
many in the industry long suspected: weak and
inconsistent water accounting structures exist in
drinking water supply systems throughout North
America. Water loss, manifested as both real (physi-
cal) and apparent (paper) losses, constitutes a major
inefficiency in water supplies as precious water and
energy resources are wasted, revenue isn’t fully
recovered, and the integrity of water use and loss
data is compromised. The emerging discipline of
water loss control offers great potential as a
resource and revenue recovery opportunity for
North American water suppliers.

For more information about water loss,

| see the articles “On the Trail of the Elusive
] Water Leak” and “You'd Be Surprised

~ Who's Stealing Your Water” on the
National Environmental Services Center
site at www.nesc.wvu.edu.
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ILI ratings shown for 34

water systems around the
world with North American
systems in lighter blue.

Twelve operate with an ILI less
than 2, a level of leakage that is

less than twice the technically
achievable low. Seven of the

systems have ILI values greater

than 8, or leakage more than
eight times the technically

achievable low. (Source: AWWA
Water Loss Control Committee
Report, 2002)
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