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Site Background

* Historical mining/industrial activities generated waste materials (tailings, slag, debris).

* Percolation of water through tailings, slag, and other historical mining waste materials
leaches metals and carries them into the groundwater system.

* The primary contaminants of concern (COCs) are metals and metalloids from mine waste
materials. Arsenic, cadmium, copper, lead, zinc, and mercury.




Surface Topography

Purpose:
This figure compares the copper

migration pathways at the Site.

Groundwater
Flow Direction

Observations:
The shallow aquifer unit transmits
approximately 99.5% of the downgradient
copper load through the Site; the percolation
loading rate is <0.5% of the downgradient
loading rate.

gpm — gallons per minute, Ib/year — pounds per year, ug/L— micrograms per liter
3 Data from Table H-6: Summary of Flow and Copper Loading

®Data from Table H-10: Estimates of Percolation Load

¢Data from SBC Loading Analysis Tech Memo, Appendix G to BRW PDI ER
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Selected Remedy

O A DEPTH DETERMINED DURING THE REMEDIAL DESIGN; CONSTRUCTION OF A HYDRAULIC |} - . X b N

uun!um SYSTEM TO MANAGE GROUNDWATER IMPACTED WITH CONTAMINANTS OF CONCERN \ - ) < .
COCS) (LE, Ausura CADMIUM, oot-ﬂ.w. MERCURY, LEAD, AND ZINC} TO PREVENT . L O
EXCEEDANCES OF PERS ANDARDS, SPECHY wm»(mu.w mucnumw\. 2 .

) ow wnumns N SURFACE wAmi AND TO LIMIT LOADING OF COCS.
GROUNDWATESR TO SEDIMENTS IN SILVER SOW CREEX WITHIN THE wx. (.Luuu.n AND
WATHIN THE SStW SMELTER AREA SPECIICALLY; AND RECONSTRUCTION OF SILVER S0W
CREEK AND THE FLOODPLAN

REGRADE AND CONSTRUCT CAP (AS NEEDED: NORTHERN & : ~ = -)( - F 5
PORTION OF THE SITE [OUTSIDE OF REMOVAL CORRIDOS) / s 3. N M 3

SHALL BE CAPPED WITH A MINIMUM ENGINEERED CAP OF ™

15° IN AREAS WHERE TALINGS, WASTES, OR CONTAMINATED
SOILS ARE LEFT IN PLACE TO ENSURE PROTECTNVENESS OF
HUMAN HEALTH AND THE AREA WILL BE REGRADED AS NEEDED
TO FACILITATE FUTUSE END LAND LSES.

RECONSTRUCT SILVER BOW CREEK: FOLLOWING EXCAVATION WORK AND
INSTALLATION OF THE HYDRALILIC CONTROL, SVER BOW

CREEX AND THE FLOODPLAIN WILL SE RECONSTRUCTED WETHIN THE 3 —
EXCAVATION FOUTPTINT mnu.c-q THE BUTTE REDUCTION WORKS SMELTER
AREA. THE REALIGNED CREEX AND FLOCDPLAIN WOULD BE CONSTRUCTED
SOUTH OF THE EXISTING SLAG umou AND CONNECT WITH SIVER SOW
CIEEX AT LOWER AREA ONE.

CONCEPTUAL RECONST) mulbuwm BOW
CREEK BANKAULL CHANNE!
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2 EXCAVATION AND DISFOSAL: APPROXMATELY
/ - o o - 250,000 CUBIC YARDS OF TAILINGS, WASTE,
grm— - : | \ | conTaMATED Sous, AND S1aG wou BE
- L \ | ExcAvATED FROM THE REMOVAL CORRIDOR,
~ M n o e S5 - | THEN HALLED 1O AN APPROVED REPOSITORY
' : _— FOR DISFUSAL. THE EXCAVATION FOOTPRENT
. WOULD BE AN AVERAGE OF 275 FEET WiDE
e Ly ’ " T 3 rF AND APPROXIMATELY 1500 FEET LONG. THE
L | N | PNAL DEFTH, REMOWAL VOLUME AND
FOOTPRINT LOCATION WILL BE DETERMNED
DUSENG THE DESIGN PHASE OF THE PROJECT.

* Tailings, Waste, Impacted Soils, Slag Excavation, Removal, and Disposal

* Realign SBC Below the Confluence with Blacktail Creek and Construct 100-Year Floodplain

e Hydraulically Control and Treat COC-Impacted Groundwater within the Site

* Regrade and Construct Cap(s)

* Construction of End-Land-Use Features (trails, parking lot, plaza, etc.)




Model Objectives

All models are wrong,

but some are useful.

George Box, British statistician (1919 - 2013)

* Simulate construction dewatering and groundwater capture
 Compare design alternatives

* Visualize groundwater flow

 Chemical model not appropriate or necessary with the given extent
of the dataset and remediation goals



Available Dataset

Existing monitoring wells
* Paired piezometers

* Pumping tests

* Site lithology model

* Regional geology

» Stream gages/transects
e Capture stages and flows

* Site groundwater contours
* Regional groundwater contours

e Other groundwater models (Tetra Tech,
Formation)



Measured GW Elevations: Bedrock and Aguitard Layers: River Stage and Elevation: Drain Stage and Elevation: R B8 A B pHwarion= Specified Head Boundaries:

Water level data collected Lithalogy data from boreholes survey elevation and stage data Survey elevation and stoge dota from the :é:r‘la::nf of rech:rgt ﬂ':dvf:zpfd from ;{';H Regional water level data used to
monthly during field interpolated (natural neighbor) to from SBC input into the STR Subdrain, HCC and BRW Capture Areas Mmode! mapped (0 Mader camad in produce specified head boundaries ot

investigations. MODFLOW UPW code. package. ingut into the DRN package. packoge; 9"“‘;:;3‘;?”:‘““’” a5 edges of mode! domain (IBOUND).

Transient Pumping Data: Relocation of SBC

Water level elevotions and

pumping rates collected during ' ften . : Flow hUd:E!tS and
pumping tests. - . . dESIEn
mummndﬂh‘ﬂﬂs; any

Transient Seasonal Data: rﬂﬂ?‘““"!ﬂdﬂd
Water level data collected - = ) additional focused
manthly during field - k el modeling

Aguifer Parameters investigations. ’ S

Estimates of HK,

anisotropy from Hydraulic Control

previous analyses. Calibration of predicted } Scenarios

versus observed
transient head values

e —————————— |

Aquifer Flux Transient model changes
Estimates of aquifer from calibration input back
flux from lithology into steady-state model

and aquifer L .
parameters. Sensitivity Analysis

HE, VK
Calibration of predicted versus observed flux values 5 n Conductance
and Flow
Drain Conductance

Shape Key:

D Model Input O GMS Output or Parameter

User created model ost-RA Model
/) =
Color Key:
. Input Data . Madel Input Parameter/Output Value

. User Created Models . User Created Future Scenarios

Drain and Stream
Estimates of stream

flow and capture
volumes under
existing rermedy.

Note:

This figure was developed to help the reader understand the flow of the models and outputs created in GMS and how they interact. The shapes surrounding the object names have Acronyms:
been categorized (see the shape key and color key to the right) to explain the purpose of each model and output. The arrows indicate how the model inputs, outputs, and calibration BRW: Butte Reduction Warks. COC: Contaminant of Congern. GW: Groundwater, HCC: Hydraulic Control
interact. The overall goal of the BRW GW Model is to inform the design of construction dewatering and hydraulic control at the Site. Specific details on how the models were created Channel. HK: Horizontal Hydraulic Conductivity, SBC: Silver Bow Creek. VK: Vertical Hydraulic Conductivity. \

are in Appendix H to the BRW PDI Evaluation Report.
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Residual Error Statistics -Layer 1

Mean residual

Min. residual

Max. residual

Absolute value mean residual
Root Mean Square (RMS)
Range of Observed Head
RMS/Range

Absolute mean residual/Range

0.19
-2.18
3.32
0.59
0.85
35.8
2.4%
1.6%
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Drawdown (feet)
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Lift Station
Required to
Discharge to HCC

Phase 1 Pumping in
Western Area
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Dewatering Well
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Comparative Modeling Scenarios - Dewatering
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Comparative Modeling Scenarios — Hydraulic Control
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Comparative Modeling Scenarios — Hydraulic Control

Waste Removal
Corridor (red)

Reconstructed -
SBC (blue
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Comparative Modeling Scenarios — Hydraulic Control
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Comparative Modeling Scenarios — Hydraulic Control

baiis : ?
= '«Q Without hydraulic control,
e

] stream may gain -

. . approximately 11gpm along
. shaded reach under some
conditions
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Installation of drain ensures ,
losing reach under all , =
simulated conditions
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Particles traveling through
: remaining waste at the

~ &S site enter middle drain or
: existing capture areas.
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(green), existing capture (light blue), or MPTP extraction
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Takeaways

&>

Waste Excavation

Construction Dewatering Design
Installation of Hydraulic Barrier

Silver Bow Creek Diversion

?

O
Keep the big What is your
picture in mind. error??

Hydraulic Control

Shallow Drain Installed North of Silver Bow
Creek

Estimated Capture Volumes for Treatment

©

You might be able to
model it, but should
you?
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