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IIfTRODUCTION

The City of Athens operates a water
treatment plant which supplies an average of
15.5 milli,on gallons per day (mgd) to the
residents and businesses of Clarke County and
parts of Barrow, Oconee, Jackson, and Madison
Counties. As the rapid growth trends of metro
Atlanta push eastward, the need to manage water
resources in Athens becomes more evident. An
important aspect of water resource management
is maintaining a reliable supply of water to
the customer. Several computer programs are
available to aid the engineer in ~valuating the
adequacy of water distribution systems. The
City of Athens uses one such program, developed
by the University of Kentucky (Wood, 1980) and
based on the Hardy Cross Method, to· evaluat·e
the water system's ability to' meet demands and
to point out hydraulic deficiencies in the
distribution system where improvements are
necessary. Historical billing records are used
by Athens to help make these evaluations with
the aid of LOTUS 1-2-3 and D-base software.
working interactively with the Hardy Cross.
computer program.

COMPUTER HODEL

The Hardy Cross computer model involves
developing a schematic (node map) of the water
system which consists of the major distribution
pipes. The two major components of the node
map are pipe segments and nodes representing
the endpoints of a given pipe segment. Each
pipe segment's length, diameter, roughness
factor, and minor loss coefficient are defined
and entered into the computer model. Demands
can occur at the nodes, and inflows into the
system such as pumps and reservoirs can be
modeled.

Billing records are utilized by the City of
Athens to determine the demand assigned to each
node. There are 80 billing zones in the City
of Athens. D-base is used to determine which
customers are using the largest amount of
water. These users (approximately the top 70
users) are assigned to specific nodes in the
computer model. This accounts for
approximately 45 percent of the total water
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sold in Athens. The rema~-der of the demand is
disaggregated by billing zone. Meter records
are sorted in D-base according to billing zone
and imported into LOTUS, where the nodes
falling within each zone are then assigned
weighting factors and the demand is
disaggregated accordingly.

WATER SYSTEM EVALUATION

Once the computer model is developed and the
demands are disaggregated, the City confirms
its accuracy by performing fireflow tests in
the distribution system and comparing those
actual results to the model's predicted
results. Boundary conditions such as elevated
tank water levels, pumping flo~rates and
pressures are recorded at the time the flow
tests are performed. The model is calibrated,
if necessary, by adjusting parameters such as
pipe ~oughness factors and demands. Up to a 10
percent difference in field measurements and
model predictions is considered accepta!?le for
a water system similar in size to Athens
(Walski, 1984) •

. Once the model has been calibrated, peaking
demands, such as maximum day demands and
maximum hour demands, are applied to predict
low pressure in the existing distribution.
system. The minimum system pressure
requirement for the City of Athens is 35 psi
under peak day conditions and 20 psi under
fireflow conditions. Fireflow requirements
range from 500 gallons per minute (gpm) in
residential areas to 1,000-gpm in industrial
areas.

The City can then model improvements to the
distribution system to improve the pressures to
acceptable levels. Pipe replacement or
rehabilitation can be modeled as well as adding
new pumps or storage tanks. With the high
processing speed of today's personal computers,
several "what if" scenarios can be modeled to
obtain the most cost-effective solution.

The Hardy Cross program has also allowed the
City of Athens to evaluate requests from
developers for future water service. Peaking
conditions as well as fireflows are simulated
to see if the system can maintain the minimum
pressure requirements throughout the
distribution system. Once a development is






