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NIROP Fridley Groundwater Modeling Summary — May 2011

Objective The Navy has tasked Tetra Tech to evaluate and update the NIROP Fridley Groundwater
Model (Report dated March 2002, calibrated to 1999 groundwater and pumping data)
in order to be utilized as a potential tool for evaluations of the pumping system (e.g.
impacts of AT-3A well replacements, optimization of pumping rates to attain maximum
contaminant capture, etc.).

Considerations

* Since the Model was constructed over 10 years ago, many new borings and wells have been
added to the project. As a consequence, greater resolution of the subsurface lithologies has
been realized. Additionally, work done by USGS has realized low permeability zones (clay ridge)
that also have hydraulic impacts on the groundwater system.

* Existing model grid and boundaries maintained — uniform 50 foot by 50 foot cells.

* Original model had 4 overburden layers and 2 bedrock layers.

¢ Most boundary conditions maintained (River cells, Constant Heads, No Flow cells and general
heads).

Updates to the Existing NIROP Fridley Groundwater Model

1. Changes to Model Layering
* Previous model had 4 layers in overburden. Model layers split, creating 8 model layers.
* Additional model layer added to account for surface/topography (previous model top
was approximately the water table elevation).
¢ Total of 9 model layers in the overburden.
* Total of 2 model layers in bedrock (unchanged).

2. Changes to Model Layering Hydraulic Conductivities
* Multi-step process to set-up hydraulic conductivities based on observed lithologies from
site-specific cross-sections.
i. Based on 8 generalized lithologies ranging from generally clean gravels to sands
to silts to clay (see Legend to compare to Model output).
* Hydraulic conductivites for each lithology based first on site-specific values, then
literature based values (primarily from Groundwater by Freeze & Cherry).

3. Calibration of New Groundwater Model
* Calibrated to groundwater potentiometric data for 1999 and Annual data for 2009 and
2010.



i. Data for 1999 represents higher pumping rates for extraction system while data
from 2009 and 2010 represent lower rates (especially at AT-3A).

Calibration efforts focused on area surrounding extraction system (not a site-wide re-
calibration effort).
Calibration focuses on modifying size, shape and value of hydraulic conductivites
(lithologies) in this area to accurately predict large scale drawdown effects.
Additional calibration efforts are needed over the entire site but do not significantly
impact appropriateness of area of the extraction system.

4. Support for Replacement wells for AT-3A

Based on calibrated model to the surrounding extraction system, a scenario was ran to
verify the effect of placing the three proposed AT-3A replacement wells under the
designed conditions.

Results do not indicate any significant de-watering/drawdown and generally show a
more focused area of groundwater capture.

Results should be considered estimated (model does not account for long-term trends in
reduced pumping capacity due to mechanical/physical degradation of the system).
Additional pumping rates and combination of rates may be performed.

5. Additional Calibration, Verification and Scenarios (Potential Future Work)

Additional Calibration
i. Calibrate to site-wide conditions.
il. Update boundary conditions, especially constant heads observed upgradient
(east) of the facility.
Verification
i. Verify model calibration with new pumping and observation well data when
replacement pumping wells installed.
Additional Groundwater Scenarios for Evaluation
i. Evaluate various alternative pumping rates/strategies to optimize capture of
contaminant plume that will provide less stress to operating system.



Legend for Hydrualic Conductivity Zonations
NIROP Fridley Groundwater Model
2011 Updated Model

[ Hydraulic Conductivity (ft/day) used in Model

Color [ | Lithology

Gravel I 750

Gravelly Sand |_ 500

Sand 8,75, 90, 100, 150, 160, 200, 250, 300, 400

Sandy Clay | 0.1,0.25,0.5

Clayey Sand | 1

Silt 0.25,1

:

Clay 0.05

| Silty Sand [ 1,10



Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Boundary Conditions - River, General & Constant Heads, Wells




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Boundary Conditions - River Cells, Constant Heads, Wells
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Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 1 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 2 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 3 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 4 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 6 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 5 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 7 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 9 - Hydraulic Conductivities




Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 10 - Hydraulic Conductivities
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Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 11 - Hydraulic Conductivities




ion Targets
Model Layer Number 4 - Potentiometric Map and Target Residuals

Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibrat
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Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 6 - Potentiometric Map and Target Residuals
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Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 5 - Potentiometric Map and Target Residuals
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Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 7 - Potentiometric Map and Target Residuals
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Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets
Model Layer Number 7 - Potentiometric Map and Target Residuals
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Fridley Groundwater Model - Re-Constructed, Sept. 2009 Calibration Targets

Model Layer Number 8 - Potentiometric Map and Target Residuals
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Fridley Groundwater Model - Future Scenario - Run 1
Model Layer Number 6 - Contours (1 foot interval) and Target Residuals
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Fridley Groundwater Model - Future Scenario - Run 1
Model Layer Number 7 - Contours (1 foot interval) and Target Residuals




