How Many Hydrogeologist Can

Dance on the Head of a Pin?
Joe Griffin, MTech James Madison, MBMG




Butte Superfund

Groundwater-Surface Water
Interaction




-EPA Decision 2006-

Alluvial Aquifer
Can’t Be Restored




But It Can Be

Managed
Two Ways of Lookiing




GROUNDWATER STUDIES

e Drilling and Wells
 Hydrostratigraphy

e Water Levels and Gradients
e GW Quality

* Plume Analysis

e Contaminant Fate-Transport




SILVER BOW CREEK STUDIES

e Monthly Synoptic Water Quality Sampling
« Look for patterns in data




EPA Decision for Groundwater 2006
i




There is general agreement
among practicing remediation
professionals, that due to inherent

geologic complexities, restoration
within the next 50 to 100
years is likely not achievable.




Butte Decision
Technically Impracticable

1. Aquifer Heterogeneity/Preferential
Flow Pathways

2. Primary Sources Extensive

3. Secondary Sources to Depth (100ft)

4. Urban Infrastructure



EPA Remedy MUST Protect
Human Health

1.Controlled GW Area
2.BSB County Ordinance
3.Licensed Well Drillers



EPA Remedy MUST Protect
Ecosystem Health

1.GW Plumes - No Expansion

2.GW Plumes — Not Affect Creek

3.GW Managed — Pump and Treat
(in perpetuity)



EPA Mine Flooding
Bedrock TI1 Walver
10,000 Miles



EPA TI Walver
Alluvial Aguifer



The Problem
Tailings and AMD



Silver Bow Creek
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Longitudinal Profile



Shallow Alluvial Aquifer

Middle Alluvial Aquifer

LUMPER

Deep Alluvial Aquifer
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SPLITTER
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Currently



MONTHLY SYNOPTIC — 7 STATIONS



6 Stream Reaches
Monthly



Sewage Treatment Plant
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Other 5 Stream Reaches



Cumulative Reach Gain
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Reaches Outside of GW Capture









Reaches Affected By GW Capture
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Silver Bow Creek — Point of Compliance



Total Recoverable Copper Ratio
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CONCLUSIONS:

e GW Tl Warranted (So Far)

e Capture Treat Effective

e Wait and See for Area
Between GW Capture



Questions?



How many hydrogeologists can dance on the head of a pin: Examining the
controversial history of groundwater management at the Butte Superfund Site
using more than 35 years of stream and groundwater data.

Joe Griffin, Montana Technological University, Affiliated Faculty
James Madison, Montana Bureau of Mines and Geology, Associate Professor

Nearly two decades ago, the U.S. EPA implemented a remedial strategy for the contaminated
alluvial aquifer at the Butte Priority Soils Superfund Site. Exercising its federal authority, the
EPA designated the alluvial aquifer along Silver Bow Creek as technically impracticable (T1)
to restore to drinking water standards due to persistent secondary contamination sources and
aquifer heterogeneity. In compliance with Superfund law, the remedy prioritizes human health
through institutional controls and protects aquatic life by continuously capturing and treating
contaminated groundwater (in perpetuity) before it reaches Silver Bow Creek.

The remedy has involved multiple components, including removing the Colorado Smelter
tailings—a major source of stream contamination directly impacting the creek. However,
EPA controversially chose not to remove the Parrot Tailings, despite their role in generating a
severe groundwater contamination plume (copper 1,000 ppm), because the tailings and the
resultant plume were located far from the creek.

Using over 35 years of comprehensive groundwater and surface water-quality data, we apply
a novel cumulative gain-loss analysis to evaluate the interaction between aquifer and stream
systems to critically assess whether EPA made the right decision to leave waste in place and
rely on capture and treatment to manage surface water/groundwater interaction at this large
and complex Superfund site.



Too Complex To Model?
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