Upper Cement Creek and

Sources of Metals Loading
]

Bonita Peak Mining District
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United States
Environmental Protection
Agency

THE SUPERFUND REMEDIAL PROCESS

Assessment Characterization Selection of Cleanup Post-Construction
Remedy

= O E e 8 2 e X

Discovery of  Preliminary Site National Remedial Investigation/ Record of Remedial Remedial Operation and NPL
Contamination Assessment Inspection  Priorities List Feasibility Study Decision Design Action Maintenance Deletion
(NPL) Site Listing & Proposed Plan

Five-Year Reviews

Community involvement and planning for a site’s redevelopment are integral to the entire process
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Data in this presentation were collected in the 2019 - 2020 time - for the months
generally between June to October.

Monthly Water Quality and Flow Data
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Upper Cement Creek

Upper Cement Creek Watershed
Source Area Mining Features

Surface Water Inputs
- Input from groundwater
- Snowmelt and other surface runoff

- Input from mine features (discharge
from adits, run-on/run-off of surface
features
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—
Upper Cement Creek Source Areas

= Source areas are
those that may be
conveyed by gravity to
the Gladstone Area

= Cement Creek and

tributaries/Prospect - VRN BONITA MINE.
/Prosp A N MECH AN
Gulch TAIMINE = /*888 “NGOLDIKINGIMINE= =
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L
Location A72

OLORADO

Bonita Peak ’
| Mining District
|
| T&mdum Site

= Represents the Animas River below
Silverton

= Can be used as a point of reference for Tl £
consideration of load/concentrations of
metals impacting Priority Reach 1

= Source metals concentrations and
loading within Upper Cement Creek can
be compared to concentrations and
loading at A72

= Comparisons of load highlight sources
that may most affect A72 (and Priority
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Discharge and Water Quality - Load Calculation

= Discharge is a measure of volume per unit - _
. IscCharge otal LInc
time - flow
. . gpm mg/L Ib/day
= Load - Mass per unit time Mogul 27 33 11
Grand Mogul 3 16 1.7
- Calculated using Discharge and Concentration Red and Bonita 296 15 55
data Gold King No. 7 430 16 82
Natalie Occidental 392 0.85 h.b
= 90 percentile used where sufficient data American Tunnel 61 20 19
. . Black Hawk 269 0.67 2.2
Is available Lark 0.31 16 0.058
. . Henrietta No. 7 3.6 0.21 0.0060
= Provides context for understanding the Joe and Johns 42 13 0.66
amount of metals mass conveyed Wynana 21 14 | 008
. Cement Creek Base Flow 1321 8.4 122
independent of flow volumes from sources Total 1511 | 132 177
= Water Quality (concentration) is influenced

flow volumes (dilution/concentration
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—
Upper Cement Creek - Base Flow

= |ncludes:

- North Fork Cement Creek
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- Iron fen near Mogul

- Base flows in Cement Creek
between Mogul and
American Tunnel

- Middle Fork of Cement

Creek
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B
Base Flow Discharge - Source Summary

= Highest Discharges:
Natalie/Occidental, Black Hawk,

Gold King No. 7, and Red and
Bonita

= Prospect Gulch areas have the
lowest observed flows

= Cement Creek discharge - range
90 to 130 cfs during spring
runoff. Typical flows are 4 - 6 cfs

= Natalie Occidental, Black Hawk
Mine respond seasonally, other
locations show a muted seasonal
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Source Areas and Cement Creek Base Flow - Discharge

= Total Discharge

representing Cement

Creek Base Flow

downstream of tributary

inputs.

Draft - For DiscusSion Purposes Onty™

o : o Discharge, Percent of
Draining Mine Statistic Total
gpm Discharge
Upper Cement Creek Base Flow 90th 1240 40%
Natalie Occidental 90th 476 15%
Gold King No. 7 90th 484 16%
Red and Bonita 90th 391 13%
Black Hawk 90th 328 11%
American Tunnel 90th 90 2.9%
Grand Mogul 90th 19 0.6%
Mogul 90th 37 1.2%
Wynona Average 5.1 0.17%
Joe and Johns Average 4.2 0.14%
Henrietta No. 7 Average 3.6 0.12%
Lark Average 0.31 0.0101%
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I
Source Area Load Summary

= Zinc used for this analysis

= Qther metals, including Arsenic,
Cadmium, Copper, Iron,
Manganese and Lead are also

important 9P N S REDAND
E e ’ (R 4":- .;._.' . - BON'TA MIN -
- Typically these metals are [ . CARK'MINE ° o 5 R

proportionate

- Some local variability

= The following summary assumes
input from Gold King No. 7 -
which is currently treated at the

Draft - For Discussion Purposes Only
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—
Source Area Loads and A72 GoltiRgiiio, 7

= Gold King No. 7, Red and Bonita, and
American Tunnel represent the
largest load contribution to A72 from
Upper Cement Creek

- Provide Approximately 30% of the load
observed At A72

- Other Source locations provide 7 to 8% of
the A72 load

- Cement Creek Base Flow provides 6% of
the A72 load

Draft - For Discussion Pu, &?_e*'; s Onity
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Source Areas - Loads

Dra

Source

Statistic

Discharge,

gpm

Percent of
Total

Discharge

Zinc,
Ib/day

Source

Cumulative

Percent
Load

Relative

Percent Load

at A72

Gold King No. 7 90th 484 21% 136 45% 19%
Red and Bonita 90th 391 17% 72 24% 10%
Upper Cement Creek Base Flow S0th 1240 95% 42 14% 6%
American Tunnel 90th 90 4% 22 7% 3%
Mogul 90th 37 2% 13 4.3% 2%
Natalie Occidental S0th 476 21% 12 4.0% 2%
Grand Mogul 90th 19 1% 3.2 1.04% 0.45%
Black Hawk 90th 328 14% 2.8 0.93% 0.40%
Joe and Johns Average 4.2 0.19% 0.66 0.22% 0.09%
Wynona Average 5.1 0.23% 0.085 0.028% 0.0121%
Lark Average 0.31 0.014% 0.058 0.019% 0.0082%
Henrietta No. 7 Average 3.6 0.16% 0.0060 0.0020% 0.00086%
Total for Upper Cement Creek Sources 2260 - 305

lculategkoad at Afide, = - 512110 |9
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B
Source Water Management and Treatment Considerations

= Conveyance Options
= Discharge and Load
= Potential Treatment Options

= Feasibility Study

Draft - For Discussion P
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I
Conveyance Options for Identified Sources

= Pipelines - overland or buried. This
already exists near the Gold King No. 7/
mine and the Red and Bonita

= Using the American Tunnelas a
centralized location for water
management

= Cement Creek orits tributaries -
sources currently drain to Cement
Creek.

= |Localized passive or limited active
treatments (such as wetlands or flow-
ted/, lar treatments at sources)

Dratf - iscussion Purposes Only
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Water Treatment Options

Major Influences on Water Treatment and Source Management include the
Influent Geochemistry, Flow Variability, and Sludge Management

Influent Geochemistry Flow Variability Sludge Management

= Metals (ratios and = Treatment for a = Spatial extents for
concentrations) variation in flows storage and/or
- pH - Seasonal Extremes deposition
- Water temperature - Treatment and/or - Different treatment
Storage methods may generate

different quantities,
chemistries, and/or

Draft - For Discussion Purposes On1{y*
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B
Potential Treatment Options

= Water Treatment Facilities = Source Control and/or Water

= |nvolves influent management - flows, Management
pretreatments - Bulkhead(s)

= Several Different Technologies (Lime - Routing.
treatment, HDS, filtration, membrane, = Biochemical reactors, wetlands -
etc...) similar to the Mogul fen

= Effluent considerations; sludge = Alkalinity producing drainages and
management, outfall geochemistry systems - e.g., limestone cascades

= Passive engineered (water or solar
U rpeesdgirehy
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Feasibility Study
Evaluation Criteria
Any option will need to be

evaluated as part of the
Feasibility Study

There is a detailed planning
criteria which involves:

Effectiveness

Implementation

Cost

And other criteria 2

Draft - For Discussi

THRESHOLD CRITERIA

Overall Protection of Human
Health and the Environment

* How Altarnative Pravides Protaction of Human
Heaith and Environment

Compliance with ARARs

« ChemicalSpecffic
+ Action-Specific
* Location-Specilic

BALANCING CRITERIA

Reduction of
Long-term Toxicity, Mobifity,
Eftect 11 or Volume
and Through Short-term
Pormanence Treatment Effectiveness Implementability Cost
= Magnituda of Treatment Process  « Protection of « Abllity to Construct - Capital
Residual Risk Used and Materials Community During and Operate
Treated Remediation Technology * Operaling and
. Adoqgacf and alntenance
Rallability of Volume of Materl- Protaction of = Reliability of
Controls als Destroyed or Workers During Technology * Present Worth
Treated Remediation
» Ease of Underlak-
Dagres of Ex- Environmenial ing Additional RAs,
pected Reaductions Impacts it Necessary
Dagres to Which » Time Until RA « Ability to Monitor
Treatment is Objactives Are Effectivenass of
Irreversible Achieved Remeady
Z’vﬁa and Quantity + Ability to Coordl-
asiduals nate and Obtaln
Remaining Approvals from
her Agencies
* Ayaflabliiity of
Sarvices and
Materials
G
State/Support Agency 4
Acceptance ! Community Acceptance
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