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Study sites of the Agricultural Chemicals
Team (ACT), National Water Quality
Assessment Program (NAWQA)

Green et al., 2008
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Age tracers are a major component
of NAWQA and ACT studies



Age tracers have provided important
Information about historical conditions
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From Burow et al., USGS Scientific Investigations Report, 2008-5035



Inferring age from concentration Is not
always straight forward
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From Weissmann et al., 2002, Water Resources Research



Piston-flow ages are not mean ages
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Alternative “lumped parameter” exist, but
are they realistic?

Cook and Bohlke,
2000
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A local model area was chosen to
simulate travel times
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Simulating travel times In a
heterogeneous aquifer system




Geological information was used to generate
3-D realizations for transport models
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Flow was simulated for six realizations
with MODFLOW
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Backward random walk particle tracking simulates
sample composition with mixing
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Model reasonably represents flow and
transport
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Complex age distributions correspond
to recharge location
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Recharge rates affect location of
source fluxes

Recharge rate, m/ yr

I 0.15

0.81
Flux density, # prt/ cell

I 220

20
o USGS well cluster




Geology affects location of
source fluxes

Plan view map of geology near the water table
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Piston model of age distributions

underestimates the average age
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Exponential piston model of age gives
unbiased estimate of the average age
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Conclusions:
sComplex, multimodal age distributions result
from complex geology and recharge location
oExponential piston- model can be used to
estimate mean ages In heterogeneous aquifers

Parallel ongoing work

oEffects of mixing on reaction rates and
Isotopic fractionation of nitrate

Any guestions?
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