Groundwater Modeling and Contaminant Transport

Modeling is one of many tools that can be
used to help determine remedial options.
The use of groundwater modeling for con-
taminant fate and transport predictions is
common in the Risk-Based Deci-

sion making process. Mod- /
[

els range from simple
mathematical equations \

to complex computer
generated models. Mod-
els are generally used to
support remedial deci-
sions where groundwa-
ter contamination
exists above a pre-
scribed action level.
While models can be
used to develop and
support remedial options,
they should not be expected to
substitute for real world data. The
DEQ will require contaminant plume
delineation and monitoring to confirm model
predictions. An approved monitor well net-
work that includes both sentinel wells and
contaminated wells is needed. The following
procedures should be used to make data
provided by the models usable by the DEQ.
Regardless of the predictive model se-
lected, site characterization and development
of an initial “site conceptual model” is very
important. The DEQ’s approval of the “site
conceptual model,” the proposed predictive
model and all input parameter values should

be obtained before pursuing and presenting

model results. Models presented without

prior DEQ approval of input parameters are
unlikely to be accepted.

Use of a computer model does not
always minimize the need for
sample data, borings, wells, etc.
In fact, more data may be re-
quired to adequately calibrate
the model to fit existing site

conditions.

The DEQ will use ap-
proved modeling results as
one of many tools for deci-
sion making purposes, but

only if sufficient informa-
tion is obtained to allow
verification of the overall
model and various model
inputs. Information needed
would usually include a listing of all
computer software and hardware neces-
sary to run the various programs and a re-
port detailing models/programs used, how
the modeling was run, copies of two dimen-
sional maps/CAD maps used as input, and
spreadsheets on various data inputs in
downloadable format.

No model is perfect for all situations. A
mathematical equation or computer gener-
ated model does not provide a unique solu-
tion to an environmental problem. It pro-
vides a scenario based on specific assump-
tions and specific input values. Varying certain
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input parameters can have a dramatic effect implemented in the event a sentinel well

on the results of a model. Selecting proper shows contamination above a pre-established
boundary conditions and other parameters action level.
can be quite problematic. Any modeling The DEQ has some familiarity with

M Visual MODFLOW, RT3D, and
WiInPEST. Although MODFLOW may
not be the most appropriate model in
all cases, it is USGS approved and is
becoming an industry standard for
groundwater modeling.

ASTM Risk Based Corrective
Action (RBCA) for petroleum
release sites is generally inappropri-

ate for complex sites, especially sites
with DNAPLs/chlorinated organic
contaminants. The RBCA method is
generally approved for gasoline or

effort should include a full written de-
scription of sensitivity analysis results
and a written justifica-

tion for any assump- ’
tions and input param-
eter values used other

than model defaults.

The model should be

calibrated to existing site condi-

tions. Once calibrated the model can be
run in predictive mode to generate
results for a range of sensitive param-
eters. The results should be evaluated

.
&3

and summarized. Conclusions and rec- diesel contamination only. Under
ommendations should be made. Confirma- certain circumstances, the RBCA methodol-
tion of predictions is expected through con- ogy might be allowed, however, before sub-
tinued monitoring. Failure to achieve model mitting any assessment using this method, a
predictions must be considered. Contingency | clear understanding of its limitations should be
plans need to be defined and should be discussed with the DEQ.

PROCEDURAL CHECKLIST:
Site characterization.
Site conceptual model.
DEQ (Memo) approval of site conceptual model.
Model selection and input parameters/values.
DEQ (Memo) approval of model selection and input parameters/values.
Model calibration to existing conditions.
Sensitivity analyses.
Run model for various ranges of sensitive input parameters.
Evaluate results/develop contingency plans.
DEQ (letter) approval of Model Results/contingency plans.
Monitor site.
Verify model results/accuracy of model predictions.
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