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Problem #1

Fall 2001

In a plan view of a contaminant plume you observe that a conservative constituent (e.g.
chloride) has moved about 1500 meters while a reactive constituent (e.g. chromium) has
moved only 400 meters. Assuming both species were released at the same time, estimate
the distribution coefficient of the reactive species for the porosity is 0.35 and the_solids
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Dissolution of constituents from a residual NAPL source results in a contaminant plume
whose maximum length is determined by the balance between advection and decay.
Develop an expression for the maximum plume length if the constituent source-term
concentration is C,. Apply the expression to estimate the maximum length of a benzene
plume whose equilibrium concentration in water at the source is 2.4 mg/L and whose
MCL is 0.005mg/L. Assume that the pore velocity is 0.35 m/d and the half-life of the
benzene in a first order decay model is 60 days. Assume that the retardation coefficient
for benzene in the aquifer is 2.
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A cubic meter of sand-gravel aquifer is contaminated with 20 L of tetrachloroethylene
(PCE). The aquifer has porosity of 20% and hydraulic conductivity of 410 m/d. You
may assume that the air content is negligible.

a) What is the equilibrium concentration of PCE in the water phase?

b) What is the mass PCE in the water phase?

¢) What is the mass PCE in the NAPL phase?

d) If the aquifer gradient is 0.001 estimate how long it would take to completely
dissolve and flush the PCE from the cubic-meter source zone.
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A circular lake with radius 600m is located in an alluvial valley in direct contact with an
underlying unconfined aquifer. The mean regional aquifer flux is 0.1 m*d. The lake is
sustained by a number of creeks and water is lost by evaporation. The net recharge rate is
estimated to be 300m>/d. Is the lake recharged by groundwater or does it act solely as a
source of groundwater recharge?
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A single well is to be used to remove a symmetrical oblong plume of contaminated
groundwater in an aquifer 20.0 m thick, porosity 0.30, hydraulic conductivity 1.0 x 10™
m/sec, and hydraulic gradient 0.0015. With the plume and well oriented as shown, the
angle from the well to the edge of the plume at the widest part of the plume is 45°. The
plume is 100 meters wide at this point. What pumping rate is required to achieve these
conditions?
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