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Disclaimer:

*Information in this presentation represents the views of the presenter and has not received formal U.S. EPA peer review.
*This information does not necessarily reflect the views of U.S. EPA, and no official endorsement should be inferred.

*The information is not infended, nor can it be relied upon, to create any rights enforceable by any party in litigation with the United States or any other party.
*Use or mention of trade names does not constitute an endorsement or recommendation for use
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BONITA PEAK
MINING

DISTRICT OUZ

LARGE MILL AND MINE WASTE REPOSITORY
ADJACENT TO ANIMAS RIVER
1929-1991
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GRS .  IMPOUNDMENTS

4 IMPOUNDMENTS

IMPOUNDMENT 1 BUILT
IN 1935

IMPOUNDMENT VIA
SLURRY




GROUNDWATER
SYSTEMS

3 AQUIFERS

ALL LIKELY DISCHARGE TO
SURFACE WATER

NUMEROUS SIGNIFICANT SEEPS
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SURFACE WATER

ZINC
CONCENTRATIONS

e SITEWIDE RISK DRIVER

e OVERALL GOAL TO
DECREASE ZINC LOAD IN
RIVER

e CONCENTRATIONS
INCREASE NEAR
OBSERVED SEEPAGE

FLOW
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GROUNDWATER &
POREWATER ZINC
CONCENTRATIONS

e (GREATEST
GROUNDWATER IMPACTS
ALONG PREFERENTIAL
INGVINS

* POREWATER IMPACTS
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DATA INDICATING GW/SW MAY
BE SIGNIFICANT

* PROXIMITY

* SITE HISTORY

* FAULTING AND FRACTURED BEDROCK

e SEEPS

* GW POTENTIOMETRIC SURFACE MAPS

» SURFACE WATER LOADING PROFILES

* GROUNDWATER CONCENTRATION MAPS



OTHER
ONSIDERATIONS

Boulder C
Mouth Area
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Groundwater Loads |

below the water table

DATA NEEDS
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EM Results & Interpretation
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Highest EC
downgradient
from Mayflower
Impoundment #4

Elevated EC
along riverbanks
possibly due to
groundwater
input: low pH,
higher TDS, higher
lonic content =
higher EC

GEM-2 inversions did not
help to reveal vertical EC
structure in this area



Magnetic Field Results &
Interpretation

Higher magnetic field intensity observed:

() downriver from Boulder Gulch (flows
btwn Impoundments 1 and 2).

(i) upriver from the Red Seep and
upgradient of Impoundment 4

(i) downgradient of the Red Seep; ~
aligned with the western edge of
Impoundment 4

(iv) wetland on right bank; old Lackawanna
mill upgradient on left bank.

« Highs due to ferrous material or
electrical infrastructure

» Highs observed at one of the two
mapped mineral veins
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FIBER OPTIC-DISTRIBUTED
TEMPERATURE SENSORS

* TEMPERATURE CAN AFFECT GLASS FIBERS AND
LOCALLY CHANGE LIGHT TRANSMISSION
CHARACTERISTICS OF THE FIBER

» GIVES NEARLY CONTINUOUS TEMPERATURE
MEASUREMENTS

e DATA COLLECTED OVER TIME CAN IDENTIFY AREAS
OF ENHANCED SEEPAGE




FODTS RESULTS & INTERPRETATION

Relative groundwater discharge based on FODTS temperature standard deviation anomalies.
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 Numerous temperature anomalies identified likely to be areas of groundwater discharge. Many are
known seeps.

 Temperature anomalies decreased in density downriver, suggesting less groundwater input downriver.



TRACER TEST
SAMPLING
LOCATIONS

e CONSTANT TRACER
INJECTION RATE

* BROMIDE

* DILUTION USED TO
DETERMINE FLOW




/inc Load

TRACER TEST RESULTS

<)
(=
=}

Zn load [mg/s]
o
=4
=

]
(51}

20

-
(52

fa—
[=}

-]
=]
P
=]
=
2
B
-]
Q
Q
®

=11

6000
Distance [m]

Central

Upstream
P Aquifer

Mill Area

Red Seep Downgradient
Ared Plume

18

Flow



UPDATED CSM

* MULTIPLE LINES OF EVIDENCE
SUGGEST IMPOUNDMENT 4 IMPACTS
GW AND SW

* MINERAL VEINS LIKELY PREFERENTIAL
GW DISCHARGE ZONES

* GW SEEPS ARE MORE PREVALENT
ABOVE IMPOUNDMENT 4

* DOWNGRADIENT METALS PLUME
LIKELY DISCHARGES TO RIVER AT
DOWNGRADIENT BOUNDARY OF
STUDY AREA




NEXT STEPS

SEEP SAMPLING

ADDITIONAL GW
INVESTIGATION/DELINEATION

INVESTIGATION OF POTENTIAL
TAILINGS DEPOSITION AREAS
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