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MODEL AREA HYDROGEOLOGY
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HYDROGEOLOGY
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HYDROGEOLOGY
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AQUIFER PUMPING TEST

(AUG-SEPT 2020)
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PURPOSE OF MODEL

« Completed by Olsson, Inc. on behalf of Monolith Model

 Evaluate potential impacts of Monolith’s proposed water
use on the source aquifer (Crete-Princeton-Adams aquifer)
over a 50-year period

* Provided results as electronic model input and output files

* Documented in Olsson’s Draft Hydrogeologic Anaysis
Report (Dec. 2020)



PURPOSE OF MODEL REVIEW

« Focus of LRE’s review was the Model with emphasis on replicating the groundwater modeling results.
* Reviewed involved:

Conceptual hydrogeologic model

Evaluation of the Model objectives and model code

Input parameters

Aquifer pumping test

Appropriateness of aquifer and hydraulic boundary conditions

Flow simulation results for water levels and flows

Applicability for simulating water level changes in response to the proposed pumping

Noakowb~

* Re-ran Model using data files and executable codes provided by Olsson, and compared the outputs of
our modeling results against those presented in Olsson’s Draft Report.

* Report review results and provide recommendations



MODEL GRID AND MONOLITH WELL
LOCATION
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DRAWDOWN AFTER 50
YEARS (LAYERS 1 AND 2)
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DRAWDOWN AFTER 50

YEARS (LAYERS 3 AND 4)
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DRAWDOWN AFTER 50
YEARS (ALL LAYERS)
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SUMMARY AND CONCLUSIONS

« Model calibration to observed groundwater level data is adequate
to meet the objectives based on our modeling experience.

- Based on geologic information, including borehole logs and peer
reviewed publications, it is our opinion that the structure of the
aquifer in the Model represents the known geology adequately.

 Simulated groundwater level conditions in the Model are
reasonable and adequately demonstrate where the sources of
water come from for a Monolith Well pumping at an average rate
of 595 gpm, and ranging throughout the 50 year simulation period
from a minimum of 393 gpm in January to 774 in September.



SUMMARY AND CONCLUSIONS (CONT.)

« Surface water contributions account for 52% of the water pumped from the Monolith
Well over 50 years. Water coming from aquifer storage accounts for 31%. The
remaining significant portion (16%) comes from the General Head Boundaries from
gnle Nortl\r;l, 3orth, and East. Our results are identical to the results presented by the

sson Model.

« The model reasonably represents regional drawdown in the aquifer due to the
Monolith Well pumping at an average rate of 595 gpm, and ranging throughout the
50-year simulation period from a minimum of 393 gpm in January to 774 in
September.

« The assumptions included directly and indirectly into Olsson’s Model are adequately
conservative.

* Model extent, boundary conditions, and calibration to water level observations is
appropriate for the achieving model objectives.



RECOMMENDATIONS

1. Complete a more detailed sensitivity analyses on the following:
a.  scale of hydraulic conductivity in model layers 1 and 3 (low-permeability layers); and,
b.  horizontal / vertical hydraulic conductivity ratio (kh/kv) in all layers.

2.  Provide model addendum with directions for exact replication of future drawdown simulations
presented by Model results. This will be useful for documenting and comparing the current
model results.

3.  For future reference, we recommend the current Model have less Model refinement or
discretization (i.e., grid and cell size) to make it more “user friendly”. We feel the same results
will be achieved with a simpler model.

4.  Address potential changes in water quality to the aquifer in the vicinity of Monolith's facility
caused by possible leakage from the underlying bedrock, particularly the Dakota aquifer, as a
result of the increased pumping.

5. Complete a desktop assessment to evaluate the potential for well interference, and provide a
well interference contingency plan in the event of any issues. The recommended radial
distance of the study from the Monolith facility is to be determined.
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