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MAYFLOWER MILL

 FLOTATION MILL
e 1929-1991
» PROCESSED ORE FROM >60 MINES
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CONCEPTUAL SITE
MODEL

Intended Decision

: Reuse Criteria
Geology and ; Pathway-
Hydrogeology Receptor
Network

PAST USE
Previous Potential
PREVIOUS INVESTIGATIONS

MEDIA AND TRANSPORT

(GEOLOGY AND HYDROGEOLOGY)
“
Strategy




GEOLOGY

“CALDERA RING FAULTS AND ASSOCIATED
VEINS OF THE EUREKA GRABEN AND RADIAL
VEIN STRUCTURES NEAR THE MARGIN OF THE
NESTED SAN JUAN AND SILVERTON
CALDERAS ARE LATERALLY AND VERTICALLY
CONTINUOUS..."

“THUS, THESE FEATURES MAY BE IMPORTANT
GROUNDWATER FLOW PATHS."

(YAGER AND BOVE, 2007)
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GROUNDWATER
SYSTEMS

3 AQUIFERS

ALL LIKELY DISCHARGE TO
SURFACE WATER

NUMEROUS SIGNIFICANT SEEPS
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SURFACE WATER
ZINC

CONCENTRATIONS

» SITEWIDE RISK DRIVER

* OVERALL GOAL TO DECREASE
ZINC LOAD IN RIVER

» (CONCENTRATIONS INCREASE NEAR
OBSERVED SEEPAGE

FLOW



GROUNDWATER

AN @
CONCENTRATIONS

» (GREATEST GROUNDWATER
IMPACTS ALONG PREFERENTIAL
PATHWAYS

 POREWATER IMPACTS NEAR
KNOWN SEEPS

p s E:
pl o
s from a PP27 under 10" of water, 12" into the.
sediments. . o
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DATA INDICATING GW/SW MAY
BE SIGNIFICANT

PROXIMITY

SITE HISTORY

FAULTING AND FRACTURED BEDROCK
SEEPS

GW POTENTIOMETRIC SURFACE MAPS
SURFACE WATER LOADING PROFILES
GROUNDWATER CONCENTRATION MAPS
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OTHER
CONSIDERATIONS
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High Resolution
Surface Water
Nelpglelligle

|dentification of Seeps
below the water table

Evaluation of deep
groundwater pathway

DATA NEEDS
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TRACER TEST
SAMPLING
LOCATIONS

e (CONSTANT BROMIDE TRACER
INJECTION

* STREAM SAMPLES (BLUE)
* RIGHT BANK INPUTS (RED)

» LEFT BANK INPUTS (GREEN)




Zmn load [mg/s]

Preliminary Zinc Load PRELIMINARY TRACER
TEST RESULTS
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Flow
Slide Courtesy of Rob Runkel,
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Equal Discharge Increment Sampling
Left Right or Center?

r divide transect into thirds based on streamflow

~sample at midpoint of each third (L, R, C samples)

e e

slide Courtesy of Rob Runkel, USGS



Equal Discharge Increment Sampling

Stream Center
e—o Stream Right

®—©® Stream Left
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High Resolution Sampling Results

@@ Stream
<« Left bank inflow
<] Left bank inflow (< detect)
P Right bank inflow
[> Right bank inflow (< detect)
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GEOPHYSICAL

CHARACTERIZATION P2
APPROACH W i

* FIBER OPTIC DISTRIBUTED
TEMPERATURE SENSOR (RED/GREEN)

« GW DISCHARGE S
+  ELECTROMAGNETIC SURVEY (WHITE) ~ #¢°

 BULK ELECTRICAL
CONDUCTIVITY

 FLUIDS + SOLIDS

* MAGNETICS SURVEY (WHITE)

* FERROUS MATERIALS

Data Release: Near-Surface geophysical data collected
along streams near Silverton, CO, USA. 2020. *
DOI:10.5066/P97HDPAY

e SOLIDS



GEM?2 FDEM Geometrics G-858
Magnetometer
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GEM2 APPARENT ELECTRICAL CONDUCTIVITY
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MAGNETIC SUSCEPTIBILITY

o\
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: » )
: Magnetic Anomaly near ‘
R Tributary input ‘

Magnetic Anomalies near
tailing deposition areas




FIBER OPTIC-DISTRIBUTED
TEMPERATURE SENSORS

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

GIVES NEARLY CONTINUOUS TEMPERATURE
MEASUREMENTS

IDENTIFY HETEROGENEITY IN STREAMBED AND IDENTIFY
AREAS OF ENHANCED SEEPAGE
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a) Absolute temperature (6:37 pm, 9/13/2021

FO-DIS Data
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b) Absolute temperature (6:07 am, 9/14/2021

05) <+«— GW discharge relatively high temperature in morning
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e

Relative standard deviation (°C)!

* Very large (-1.0 --0.5)

Large (-0.5--0.1)
Medium (-0.1 —-0.05)
Small (-0.05 --0.02)

a= NMineral vein

de Cour’resy of Dale Werkema, EPA ORI




UPDATED CSM

e 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

* NORTH TRIBUTARY TRANSPORTS
LARGE AMOUNTS OF MAGNETIC
MATERIAL (TAILINGS)
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NEXT STEPS

SEEP SAMPLING ADDITIONAL GW INVESTIGATION OF POTENTIAL
INVESTIGATION/DELINEATION TAILINGS DEPOSITION AREAS
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STREAMFLOW




Fiber Optic Distributed Temperature System (FODTS)

Spring discharging 1o river
25m trom Fibre

STRENGTHS:
Direct temperature measurement of streambed (not possible with thermal infrared)
High spatial resolution (~0.25 to 1 m linear)

High precision (0.01 °C) potential

Large scale (10 km possible, <56 km common)

Continuous measurement (in time and space) - : B on-flowing
Continuous data download (no retrieval/disturbance) ~ ephemeraltributary.

IN °C

LIMITATIONS:
Fiber is glass — can be damaged
Deployment can be labor-intensive :
DTS systems are costly ($25-50K) ST o e

Require calibration and field verification with conventional measurements;
georeferencing Voytek, E.B., Drenkelfuss, A., Day-Lewis, F.D., Healy, R., Lane, Jr.,
J.W. and Werkema, D., 2013

DTS CABLE TEMPERATURE,
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