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Schematic of Dead-End Pipe System

Objectives:

The dead-end pipe system is designed to simu-
late conditions encountered in a typical drinking
water distribution system. Residual chlorine in
drinking water reduces the occurrence of water-
borne pathogens and diseases. Chlorine, however,
is a nonselective oxidizing agent that will react with
numerous organic and inorganic substances. The
purpose of this project is to determine the fate and

transport of chlorine in the dead-end zone of a wa-
ter distribution system and the consequential im-
pact on water quality. The primary focus is to
determine the effect of dynamic flow patterns on
pipe wall consumption of chlorine. A secondary
objective is to monitor the impact on general wa-
ter quality parameters resulting from various flow
conditions.
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Dead-End Pipe System Overview:

The dead-end pipe system consists of two individual
pipe systems, one is constructed of polyvinyl chloride
(PVC); the second system is constructed of cement-lined
steel pipe. Each main pipe is 6 inches inside diameter
and approximately 350 feet long. The main pipes are
positioned approximately 20 feet above the floor level of
the T&E Facility high bay, supported in a pipe rack.

Several 1-inch pipes extend vertically from the main
pipe to the facility drain, which runs north/south in the
center of the high bay. These 1-inch lines are designed
to simulate water distribution service lines. They are
fitted with valves for draining and sampling. Feed wa-
ter for both pipe systems is passed through a carbon
filtration unit to remove chlorine (and other residuals)
and is stored in a surge tank for use in the system.

Experimental Approach:

During a test, the chlorine concentration of the feed
tank is set in the range of 0.1 to 50 mg/L (as free chlo-
rine). The flow rate through the system is set in the
range of 0 to 20 gallons per minute (gpm). The duration
of each test is commonly one to four weeks. A series of
tests are typically conducted sequentially by varying the
flow rate through the pipe at a constant free chlorine
concentration. The biofilms that grow on the main pipe
wall during simulated test conditions are sampled us-
ing “coupons”. Coupons are circular metallic pieces at-
tached to metal rods that are inserted through several
openings (coupon ports) in an individual pipe wall. These
coupons, once inserted properly in the coupon port, are
flush with the inside wall of the pipe. After completing
a study (or during a study), these coupons are removed
and the biofilm is analyzed to evaluate the biofilm accu-
mulation inder different experimental conditions.
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