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The Maury Service Authority, the freshwater supplier to the City of Lexington,
Virginia, in anticipation of further population growth has designed a new piping system
to serve Lexington and vicinity. This system will run the perimeter of the city and will be
pressurized by a new tank located approximately 1½ miles outside the city limits on
Enfield Road.
The CEC team was instructed to analyze the portion of this new design between
the filtration plant and the new tank. The project was split into three parts. The team was
first asked to analyze the new pipeline itself and to determine the optimum nominal pipe
diameter based on the required flow rates. Based on the total head loss, the team
determined whether the current pumps would adequately handle the head loss and the
required flow rates. The current pumps were determined to be inadequate and the team
recommended a replacement pumping system. Finally, a cost analysis was completed.
The water supply system consisted of the water treatment plant and two water
tanks. These tanks provide pressure to the entire system. Three pumps located at the
treatment plant, a 150 hp pump and two 100 hp pumps in parallel feed the tanks. The
plant makes water at a rate of 2.8 MGD, but it is capable of making water at a rate of 4.42
MGD. This has never been done since the water cannot be distributed to the surrounding
tanks with the present pumping system at this high rate.
In order to accurately model the water delivery system a computer model was
developed us ing MathCAD. This program contains data for all nominal diameters from
12 to 24 inches as well as formulae to obtain operational and capital costs as well as head
loss, actual flow rates, pipe velocities, pump power, and efficiencies. The present worth
of the operational costs was calculated and added to the capital costs to obtain the total
present worth cost. This was then plotted on a graph as a function of pipe diameter to
determine the least expensive pipe diameter. This was done for two pumping systems, a
single pump and two pumps in parallel.
Based upon the data, maintenance considerations, and redundancy the two-pump
system was selected. The recommended pumps are Model 3900 4 X 12 Goulds Pumps.
A pipe diameter of 16” was chosen based on the economic analysis. The total cost of the
project in present worth is $2.453 Million.

