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CCWC: Coal Creek Watershed Coalition

CDPHE: Colorado Department of Public Health and Environment
CLP: Contract Laboratory Program

COPCs: Chemicals of Potential Concern

DRMS: Division of Reclamation, Mining, and Safety

DQO: Data Quality Objectives

EPA: Environmental Protection Agency

HDR: HDR, Inc

MDL: Method Detection Limit

MEMC: Mount Emmons Mining Company

mg/L: micrograms per liter

NA: Not available or not applicable

QA-QC: Quality Assurance, Quality Control

RA: Remedial Action

RI: Remedial Investigation

ROD: Record of Decision

RPD: Relative Percent Difference. Calculated as: ((Ri1-Rz) + (average of Ry and Rz)) * 100
SAP-QAPP: Sampling and Analysis Plan-Quality Assurance Project Plan
ug/L: micrograms per liter

USFS: United States Forest Service

USGS: United States Geological Survey

WQCC: Water Quality Control Commission

WQCD: Water Quality Control Division

WQS: Water Quality Standards
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1.0 INTRODUCTION

In 2017 the Environmental Protection Agency (EPA) completed the Phase 1 Remedial Action (RA) at the
Standard Mine Superfund Site (Site). The Standard Mine Interim Monitoring Program (SMIMP or IMP)
began in late 2017 and continued for five years. This annual report summarizes the surface water
monitoring activities that occurred in water year 2021 (i.e., October 1, 2020 to September 30, 2021) and
evaluates water quality data relative to project objectives.

1.1 PROJECT OBJECTIVES AND PROBLEM DEFINITION

The Site’s record of decision (ROD) anticipated that the Phase 1 RA would decrease concentrations of
contaminants of concern (COC) in Elk Creek to facilitate attainment of aquatic life standards for
cadmium, copper, lead, and zinc, and to attain the water supply standards for iron and manganese,
collectively referred to as water quality standards (WQS). If the WQS for Elk Creek are not attained by
the end of the IMP, then Phase 2 RA, passive water treatment, will be considered.

Objective 1: Evaluate whether cadmium, copper, lead, zinc, iron, and manganese concentrations in Elk
Creek attain WQS.

The steps to accomplish objective 1 are summarized below.

e Collected bi-monthly and daily samples with MiniSippers. MiniSippers are automated sample
collection devices developed by the USGS. MiniSippers allow for high-frequency, long-duration
water quality sample collection. MiniSippers were installed at three locations in Elk Creek
(Figure 1).

o ELK-08: Elk Creek downstream of the Standard Mine and upstream of the confluence
with the Copley Lake drainage.

o ELK-05: Elk Creek downstream of the confluence with the Copley Lake drainage.
o ELK-00: Elk Creek near the mouth upstream of the confluence with Coal Creek.

o MiniSippers were also installed in Level 1 at the Bypass Adit and in Level 3 to
characterize the chemistry to facilitate the design of a passive treatment system, if
deemed necessary. These results are not the subject of this report and will not be
discussed further.

o Collected grab samples in June and October. On June 17, and October 1, 2021, CCWC collected
grab samples from four locations in Elk Creek (ELK-11, ELK-08, ELK-05, and ELK-00). On June 22,
October 1 and 5, 2021, USGS collected grab samples at four locations in or adjacent to the Level
1 and Level 3 adits (Level 1 Outfall, Level 1 at Bulkhead, and Level 1 at the Bypass Adit, Level 3
Mine Discharge). Grab samples are used to validate metal concentrations measured in the
MiniSipper samples. Field parameters including pH, specific conductance, water temperature,
and dissolved oxygen were measured during sample collection. Flow was measured at all
surface water sample locations.
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e Evaluated correlation between the grab and MiniSipper samples. The Sampling and Analysis
Plan-Quality Assurance Project Plan (SAP-QAPP) for the Site defines correlation as a relative
percent difference (RPD) 20 percent or less, but allows for professional judgment based on
principles similar to those provided in the National Functional Guidelines for Inorganic
Superfund Methods Data Review (EPA, 2017). If there is no or poor correlation between the
grab and MiniSipper samples, the MiniSipper data will not be evaluated relative to WQS.

e Used Water Quality Control Commission (WQCC) Regulations 31' and 35*° and the WQCD
303(d) Listing Methodology* to assess WQS attainment. The applicable WQS for Elk Creek are
provided in Regulations 31 and 35. The methods used to evaluate WQS attainment for Elk Creek
are provided in the WQCD 303(d) Listing Methodology.

Objective 2. Summarize flow and precipitation data. The ROD specified that the IMP would last for
three to five years. Data collected during the first three years of the IMP will be used to determine the
actual duration of the IMP. In addition to the data collected for objective 1, the following factors will be
considered:

e Hydrologic context. Hydrologic context refers to the annual water flows each year relative to all
years within the period of record. Downstream gages were used to characterize hydrologic
conditions from 2010 to 2020.

e Climatic context. Climatic context refers to the annual snowpack and precipitation patterns
each year relative to all years within the period of record. Data from the Schofield Pass SNOTEL
site was used to characterize snowpack and precipitation from 2010 to 2020.

2.0 SAMPLE COLLECTION ACTIVITIES

USGS and HDR staff deployed MiniSippers at five
locations: LEVEL-3, LEVEL-1, ELK-08, ELK-05, and ELK-00
(Figure 1). Field staff replaced and deployed MiniSippers
on June 22 and October 5, 2021. MiniSipper samples were
submitted to the ESAT laboratory after the samples were
extracted by USGS staff in January 2022. MiniSipper
samples from both deployments were analyzed by the
ESAT laboratory in April 2022.

On June 17 and October 1, 2021, CCWC field staff
collected water quality grab samples, measured flow and
field parameters per the terms of the SAP-QAPP. Grab
samples were submitted to the ESAT laboratory
immediately following sample collection. The grab sample

Photo 1. ELK-11 looking downstream on
October 1, 2021.

! Regulation 31 provides the basic standards and methods for surface water.

2 Regulation 35 identifies the water uses and standards applied in the Gunnison Basin, where Elk Creek is located.

3 Regulations 31 and 35 are available at: https://www.colorado.gov/pacific/cdphe/water-quality-control-commission-
regulations

4 The 303(d) Listing Methodology defines the techniques used to evaluate water quality data to support WQS evaluations and is

available at: https://drive.google.com/file/d/1jlgq37fgFV5MpUC3HPASmisOmvhKeMrZ/view
2
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locations are identified in Figure 1. Appendices A and B provide field forms and laboratory analytical
results, respectively.

Figure 1. Water sample locations and mine site features at the Standard Mine site (HDR, 2018).
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3.0 CONTEXTUAL DATA FOR WATER YEAR 2021

The water year started on October 1, 2020 and ended on September 30, 2021.

3.1 LeveL 1 BULKHEAD OPERATIONS

On October 5, 2019 the bulkhead valve was adjusted to allow a maximum flow of 20 gpm. The bulkhead
valve was not adjusted in water year 2021. During water year 2021 flow from the Level 1 Bulkhead
ranged from 5.2 to 18.8 gpm, and peaked on June 10, 2021.
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3.2 PRECIPITATION

The nearest comparable Natural Resource Conservation Service SNOTEL site, Schofield Pass®, was used
to characterize precipitation patterns at the Site. In water year 2021, the Schofield Pass site recorded
39.0 inches of precipitation which is near the median annual total for the Schofield Pass site®.

In October 2020, Schofield Pass had a snow water equivalent (SWE) of 0 inches (Figure 2) and
precipitation was below average and totaled 0.9 inches. From November 2020 to May 2021 SWE was
below the 2010 to 2021 median. On April 2, 2021 the SWE peaked at 26.1 inches. Snow melted rapidly in
June 2021 and the SWE was well below the 2010 to 2021 median (Figure 2). The snowpack at Schofield
Pass had melted by June 4, 2021 which is earlier than a typical snowpack.

Figure 2. Snow water equivalent’ in inches at the Schofield Pass SNOTEL site (#737) in water year 2021 (values
reported on chart) and the 2010 to 2021 median.
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5. The Schofield Pass SNOTEL site is located near Emerald Lake at an elevation of 10,700 feet.
https://wcc.sc.egov.usda.gov/nwcc/site?sitenum=737

6 The period of record for the site is 35 years from September 30, 1985 to present. The median reported here is 2010 to 2021.
7 The snow water equivalent values reported in Figure 2 are the first of the month totals.
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Precipitation in June and July 2021 was nearly double the 2010 to 2021 median (Figure 3). In May,
August, and September precipitation was on par with the median.

Figure 3. Precipitation in inches at the Schofield Pass SNOTEL site (#737) in
2021 (values reported on chart) and the 2010 to 2021 median.
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3.3 STREAM FLOW

Elk Creek is a snowmelt driven stream. Typically, USGS operates the Elk Creek gage from April 1 to
November 15. In 2021, the Elk Creek gage did not measure flow until June 1 (Figure 4). The maximum
daily average flow of 10.9 cfs was measured on June 4, 20212,

Grab sample collection occurred on June 17, 2021 approximately two weeks after peak. Grab samples
were also collected on October 1, 2021 and flow in Elk Creek was characteristic of low flow conditions.
Winter stream flow was estimated based on watershed area and flows measured at the nearest
downstream gage.

8. Daily average flow in the Slate River and Coal Creek peaked on June 5, 2021. The area-based estimated flow (i.e.,
ratio of Elk Creek to Coal Creek Watershed areas) did not exceed the measured peak flow. Although there is some

uncertainty due to the gage’s delayed start date, there is no strong evidence that peak flow in Elk Creek occurred
prior to June 4, 2021.
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Figure 4. Snow water equivalent (SWE) in inches as measured at the
Schofield Pass SNOTEL site (#737) and stream flow in Elk Creek near the
confluence with Coal Creek (ELK-00).
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4.0 DATA REVIEW AND QUALITY CONTROL

Field staff calibrated equipment and used the protocols identified in the 2021 SAP-QAPP to collect the
samples presented in this analysis. Holding times were met for all grab samples. MiniSipper samples
were processed and submitted for lab analysis per standard protocols. However, the long deployment
time and delays in submission to the laboratory prevented MiniSipper samples from attaining the
holding time (i.e., MiniSipper samples collected in June 2021 were not analyzed until April 2022, which
exceeds the 6-month holding time for acidified dissolved metals samples). This is a known issue and is
one of the reasons grab samples are used to corroborate MiniSipper samples.

4.1 DEVIATIONS FROM INTERIM MONITORING PLAN

The list below summarizes deviations from the IMP SAP-QAPP.

e All MiniSippers samples from all locations in Elk Creek (ELK-08, ELK-05, ELK-00) were rejected
because they did not meet the data validation criterion. See section 4.2.3 for additional
discussion.

4.2 FIELD QUALITY CONTROL SAMPLES

Field blanks and field duplicates were preserved, packaged, and sealed in the same manner as other
water quality grab samples. A unique location ID, ELK-121, was assigned to each field blank. Due to the
location ID, the field blank is a blind sample.

4.2.1 ASSESSMENT OF FIELD CONTAMINATION (FIELD BLANKS)

All parameters measured in the field blanks collected on June 17, 2021 were less than the respective
method detection limit (MDL). Thus, it was not necessary to qualify any data due to field contamination.
A field blank was not scheduled in October 2021.
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4.2.2 ASSESSMENT OF FIELD VARIABILITY (FIELD DUPLICATES)

OnJune 17, 2021, a field duplicate was collected from ELK-00. The RPD for all parameters were below
the QA-QC criterion (i.e., 20%). No results were qualified or omitted from the data set based on the field
duplicate results. On October 1, 2021, a field duplicate was collected from ELK-00. No results were
qualified or omitted from the data set based on the field duplicate.

4.2.3 DATA VALIDATION

Grab water quality samples were validated based on the results of the field blanks and field duplicate
samples. As discussed above, it was not necessary to qualify or reject any data as a result of the field
blanks and field duplicates.

The MiniSipper samples are 5-10 mL and do not meet the minimum volume requirements for WQS
evaluation without additional data validation measures. Additionally, sample hold times were greater
than six months, exceeding the recommended time-period. Thus, 250 mL grab samples are used to
validate the MiniSipper results to allow for WQS evaluation. Table 1 summarizes the data validation
results.

Table 1. Metal concentrations and relative percent differences (RPD) in paired grab and MiniSipper samples
collected during water year 2021.

Location: ELK-08 ELK-05 ELK-00
Date: 6/17/21 10/1/21 6/17/21 10/1/21 6/17/21 10/1/21

Sample type:| Grab | MiniSipper' | RPD? [ Grab | MiniSipper | RPD | Grab i RPD |Grab | MiniSipper | RPD |Grab | MiniSipper| RPD | Grab iSi RPD

Hardness (mg/L) 48 43 11% | 99 86 14% | 45 42 7% | 79 67 16% | 47 36 27% | 80 70 13%
Dissolved cadmium (ug/L) | 5.18 5.28 2% [9.87 11.5 15% | 2.65 3.52 28% [ 2.57 2.54 1% [1.71 2.46 36% [ 1.19 1.48 22%
Dissolved copper (ug/L) 5.5 4.04 31% [ 2.5 2.78 1% | 3.3 2.65 22% [ 1.06 5.5 135% [ 2.54 6.68 90% | 1.24 0.896 32%
Dissolved lead (ug/L) 1.32 0.763 53% | 0.5 5.57 167%| 0.641 1.99 146%| 0.5 14.4 187%| 0.29 1.04 113%|<0.100| <0.100 NA
Dissolved zinc (ug/L) 1030 916 12% |2390| 2060 15% | 566 781 32% | 541 564 4% | 388 292 28% | 245 214 14%
Dissolved iron (ug/L) <100 <100 NA [<100| <100 NA | <100 <100 NA | 100 524 136% | <100| <100 NA | <100 <100 NA
Dissolved (ug/L)| 160 111 36% [ 215 20.6 4% | 50.2 85.7 52% | 7.5 36.1  |179%) 8.99 737 |157%| 7.5 1.46 135%
Average RPD for grab- MiniSipper pair:| 24% 38% 48% 94% 75% 43%

Notes
1. The ELK-00 MiniSipper samples were collected on 6/16/2021, the closest available date. Precipitation was not recorded between 6/16 and 6/17.
2. RPD= relative percent difference.

All MiniSipper results were rejected because the relative percent difference exceeded the validation
criteria (see Table 1 where the RPD > 20%).

5.0 DATA ANALYSIS METHODS

The sections below summarize the data analysis approach used in this report. The analysis included
validated data only. Section 4.2.3 summarizes the data validation process.

5.1 WATER QUALITY STANDARDS EVALUATION

The grab sample results were assessed using the aquatic life standards for cadmium, copper, lead, and
zinc and water supply standards for iron and manganese, referred to as WQS. The aquatic life standards
were calculated using the paired hardness concentrations®. The water supply standards were evaluated

%At page 22 the 303(d) Listing Methodology states that paired hardness evaluations are more representative than percentile-
based evaluations.
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using the measured concentration, rather than 30-day average concentrations (in prior IMP reports,
MiniSipper results were used to compute 30-day average concentrations).

Aquatic life standards are hardness-dependent and use logarithmic equations. As a result, small
fluctuations in hardness concentrations can cause the value of the WQS to vary substantially and
independently from metal concentrations.

The WQS evaluation includes estimated sample concentrations per the 303(d) Listing Methodology™°.
Where metal concentrations were less than the MDL, the result was treated as a “0” during the WQS
evaluation. Appendix C provides WQS charts and Appendix D provides plots of COC concentrations from
2005 to 2021.

6.0 GRAB SAMPLE RESULTS

Grab samples were collected on June 17 and October 1, 2021. The COC concentrations are plotted with
the stream flows measured at each location during the June and October sample events. During the
June sample event, the flow in Elk Creek upstream of the Level 1 Outfall (ELK-11) and in the Level 1
Outfall was roughly equal (Table 2). During the October sample event, the flow at ELK-11 was
approximately double the flow at the Level 1 Outfall (Table 3). As expected, as watershed area
increased, stream flow increased.

0 gee page 21 of the 303(d) Listing Methodology.
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6.1 DissoLveD CADMIUM

In both June and October dissolved cadmium concentrations in the Level 1 Outfall were in excess of ten
times the concentrations measured in Elk Creek upstream of the Outfall at ELK-11 (Figure 5). Dissolved
cadmium concentrations in Elk Creek doubled, approximately, from ELK-11 to ELK-08. In the lower
portion of the watershed, from ELK-08 to ELK-00 dissolved cadmium concentrations declined; the rate of
decline was larger during the October event.

Figure 5. Dissolved cadmium concentrations in ug/L and stream flow in cfs on
June 17 and October 1, 2021.
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6.2 DissoLveD COPPER

Dissolved copper concentrations in the Level 1 Outfall were roughly 7 and 5 times the concentrations
measured in Elk Creek upstream of the Outfall at ELK-11 in June and October, respectively (Figure 6). In
June the dissolved copper concentrations in Elk Creek increased from ELK-11 to ELK-08. In October,
dissolved copper concentrations declined slightly from ELK-11 to ELK-08. Downstream of the confluence
with Copley Lake, dissolved copper concentrations in Elk Creek declined somewhat between ELK-05 and
ELK-00 in June and were stable in October.



Figure 6. Dissolved copper concentrations in ug/L and stream flow in cfs on

June 17 and October 1, 2021.
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Dissolved lead concentrations in the Level 1 Outfall were roughly 4 to 3 times the concentrations
measured in Elk Creek upstream of the Level 1 Outfall (Figure 7, i.e., ELK-11). During the June sample
event, dissolved lead was detected at all locations in the Elk Creek Watershed. In October, dissolved lead
was detected at the Standard Mine Site (i.e., ELK-11 and Level 1 Outfall) but below detection limits at
other locations (Table 3).

Figure 7. Dissolved lead concentrations in ug/L and stream flow in cfs on
June 17 and October 1, 2021.
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6.4 DISSOLVED ZINC

In both June and October dissolved zinc concentrations in the Level 1 Outfall were nearly ten times the
concentrations measured in Elk Creek upstream of the Outfall at ELK-11 (Figure 8 and Tables 2 and 3).
Dissolved zinc concentrations in Elk Creek doubled, approximately, from ELK-11 to ELK-08. In the lower
portion of the watershed, from ELK-08 to ELK-00, dissolved zinc concentrations declined; the rate of
decline was larger during the October event.

Figure 8. Dissolved zinc concentrations in ug/L and stream flow in cfs on June
17 and October 1, 2021.

Level 1 Outfall: 13,900 ug/L
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500
0 0.00
ELK-11  Level 1 Outfall ELK-08 ELK-05 ELK-00
I 6/17/21 CC10/1/21 ====- Flowon 6/16/21  ====- Flow on 10/1/21

6.5 DISSOLVED IRON

Dissolved iron concentrations were less than the MDL in all samples collected in June and October 2021.
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6.6 DISSOLVED MANGANESE

In June dissolved manganese concentrations in the Level 1 Outfall were over 100 times the
concentrations measured in Elk Creek upstream of the Outfall at ELK-11 (Figure 9) and in October the
dissolved manganese concentration at the Level 1 Outfall was approximately 44 times the
concentrations measured in Elk Creek upstream of the Level 1 Outfall. At the Standard Mine, dissolved
manganese concentrations were higher in October than in June, unlike other COCs. As watershed area
increased from ELK-08 to ELK-00 manganese concentrations declined.

Figure 9. Dissolved manganese concentrations in ug/L and stream flow in
cfs on June 17 and October 1, 2021.
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=) 250
2 2000
]
2 200 2
@ 1,500 -
& g
s 150
o
£ 1,000
S 1.00
B
o
500 050
0 0.00
ELK-11 Level 1 Outfall ELK-08 ELK-05 ELK-00
I 6/17/21 CC10/1/21  ====- Flowon 6/16/21  ====- Flow on 10/1/21

Table 2. Grab sample results and stream flow measured on June 17, 2021.

Location:| ELK-11 | Level1oOutfall | Elk08 | Elk05 | ELK-00
Date: 6/17/21

Stream flow (cfs) 0.27 0.35 1.43 2.55 3.11
Hardness (mg/L) 22 80 48 45 47
Dissolved cadmium (ug/L) 2.2 26.8 5.2 2.7 1.7
Total cadmium (ug/L) 1.8 25.5 5.0 2.7 1.8
Dissolved copper (ug/L) 33 24.0 5.5 33 2.5
Total copper (ug/L) 3.0 41.4 6.1 3.2 2.8
Dissolved lead (ug/L) 1.4 6.0 1.3 0.6 0.3
Total lead (ug/L) 2.1 27.7 3.9 1.5 0.7
Dissolved zinc (ug/L) 436 4,200 1,030 566 388
Total zinc (ug/L) 438 4,330 1,020 554 388
Dissolved iron (ug/L) <100 <100 <100 <100 <100
Total iron (ug/L) <100 820 <100 <100 <100
Dissolved manganese (ug/L) 15 1,730 160 50 9
Total manganese (ug/L) 17 1,790 162 52 11
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Table 3. Grab sample results and stream flow measured on October 1, 2021.

Location:| ELK-11 |[Level1Outfall| ELK-08 | ELK-05 | ELK-00
Date: 10/1/21

Stream flow (cfs) 0.04 0.02 0.15 0.40 0.35
Hardness (mg/L) 54 182 99 79 80
Dissolved cadmium (ug/L) 5.5 56.5 9.9 2.6 1.2
Total cadmium (ug/L) 5.6 55.6 9.5 2.6 1.0
Dissolved copper (ug/L) 3.2 16.8 2.5 11 1.2
Total copper (ug/L) 3.4 15.9 <5.0 <2.50 <2.50
Dissolved lead (ug/L) 0.3 1.1 <0.1 <0.1 <0.1
Total lead (ug/L) 0.5 13 <1.0 <0.5 <0.5
Dissolved zinc (ug/L) 1,480 14,500 2,390 541 245
Total zinc (ug/L) 1,440 13,900 2,310 579 241
Dissolved iron (ug/L) <100 <100 <100 <100 <100
Total iron (ug/L) <500 <500 <500 <500 <500
Dissolved manganese (ug/L) 60 2,660 22 <7.50 <7.50
Total manganese (ug/L) 65 2,810 <37.5 <37.5 <37.5

6.7 WATER QUALITY STANDARDS EVALUATIONS: JUNE 17, 2021

All locations in Elk Creek, including ELK-11 which is located upstream of the Level 1 Outfall channel,
exceeded the chronic and acute cadmium standards on June 17, 2021 (Table 4).

ELK-11, immediately upstream of the confluence with the Level-1 Outfall, exceeded the chronic and
acute copper standard. Copper and hardness (Table 4) increased in Elk Creek downstream of the Level 1
Outfall. ELK-08 exceeded the chronic copper standard but met the acute standard. At ELK-05 and ELK-00
copper concentrations attained both the chronic and acute standards.

The dissolved lead concentrations at ELK-11 and ELK-08 exceeded the chronic standard, but attained the
acute standard. Dissolved lead concentrations at ELK-05 and ELK-00 attained the chronic and acute lead
standards (Table 4).

All locations in Elk Creek exceeded the chronic and acute aquatic life standards for dissolved zinc on
June 17, 2021 (Table 4).

All dissolved iron concentrations were less than the MDL on June 17, 2021 and attained the water
supply standard (Table 4).

All locations in Elk Creek, except ELK-08, attained the manganese water supply standard (Table 4).
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Table 4. Standards evaluation of grab samples collected from Elk Creek on June 17, 2021. Locations presented
from upstream to downstream. Standards are presented in grey.

6/17/21
Monitoring Location ELK-11 ELK-08 ELK-05 ELK-00
Parameter
Segment COGUUG11
Hardness(mg/L) 22 48 45 47
Dissolved Cadmium 2.17 5.18 2.65 1.71
6/17: Chronic Aquatic Life Standard 0.23 0.41 0.39 0.41
Cadmium (ug/L) 6/17: Acute Aquatic Life Standard 0.4 0.9 0.9 0.9
Attains Chronic Standard No No No No
Attains Acute Standard No No No No
Dissolved Copper 3.26 5.5 33 2.54
Chronic Aquatic Life Standard 2.5 4.8 4.5 4.7
Copper (ug/L) Acute Aquatic Life Standard 3.2 6.7 6.3 6.6
Attains Chronic Standard No No Yes Yes
Attains Acute Standard No Yes Yes Yes
Dissolved Lead 1.35 1.32 0.641 0.29
Chronic Aquatic Life Standard 0.5 1.1 1.0 1.1
Lead (ug/L) Acute Aquatic Life Standard 12 29 27 28
Attains Chronic Standard No No Yes Yes
Attains Acute Standard Yes Yes Yes Yes
Dissolved Zinc 436 1030 566 388
Chronic Aquatic Life Standard 31 62 59 61
Zinc (ug/L) Acute Aquatic Life Standard 40 82 77 81
Attains Chronic Standard No No No No
Attains Acute Standard No No No No
Dissolved Iron <100 <100 <100 <100
Iron (ug/L) Domestic Water Supply Standard 300
Attains Water Supply Standard Yes Yes Yes Yes
Dissolved Manganese 14.6 160 50.2 8.99
Manganese (ug/L) Domestic Water Supply Standard 50
Attains Water Supply Standard Yes | No I Yes Yes

6.8 WATER QUALITY STANDARDS EVALUATIONS: OCTOBER 1, 2021

On October 1, 2021, hardness concentrations in Elk Creek were higher than in June and the maximum
hardness was measured at ELK-08 (Tables 4 and 5). Because increased hardness concentrations reduce
dissolved metal uptake by aquatic organisms, the aquatic life standards are higher in October than in
June (Tables 4 and 5).

All locations in Elk Creek exceeded the chronic and acute cadmium standard on October 1, 2021, with
the exception of ELK-00 which met the acute cadmium standard (Table 5).

All locations in Elk Creek attained the chronic and acute copper and lead standards (Table 5).

All locations in Elk Creek exceeded the chronic and acute water quality standards for dissolved zinc
(Table 5).
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Like the June sample event, all dissolved iron concentrations were less than the MDL on October 1, 2021
and attained the water supply standard (Table 5). All locations in Elk Creek attained the water supply
standard for manganese, with the exception at ELK-11 (Table 5).
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Table 5. Standards evaluation of grab samples collected from Elk Creek on October 1, 2021. Locations presented
from upstream to downstream. Standards are presented in grey.

Standards Evaluation For Elk Creek on October 1, 2021
MonitoringLocation| ELK-11 | EK08 | EK05 | EK00
Parameter
Segment COGUUG11
Hardness (mg/L) 54 99 79 80
Dissolved Cadmi;m 5.48 9.87 2.57 1.19
Chronic Aquatic Life Standard 0.45 0.71 0.60 0.61
Cadmium (ug/L) Acute Aquatic Life Standard 1.0 1.8 14 1.5
Attains Chronic Standard No No No No
Attains Acute Standard No No No Yes
Dissolved Copper 3.22 2.5 1.06 1.24
Chronic Aquatic Life Standard 5.3 8.9 7.3 7.4
Copper (ug/L) Acute Aquatic Life Standard 7.5 13.3 10.8 109
Attains Chronic Standard Yes Yes Yes Yes
Attains Acute Standard Yes Yes Yes Yes
Dissolved Lead 0.322 <0.1 <0.1 <0.1
Chronic Aquatic Life Standard 13 2.5 19 2.0
Lead (ug/L) Acute Aquatic Life Standard 33 64 50 51
Attains Chronic Standard Yes Yes Yes Yes
Attains Acute Standard Yes Yes Yes Yes
Dissolved Zinc 1480 2390 541 245
Chronic Aquatic Life Standard 69 120 98 99
Zinc (ug/L) Acute Aquatic Life Standard 91 159 129 131
Attains Chronic Standard No No No No
Attains Acute Standard No No No No
Dissolved Iron <100 <100 <100 <100
Iron (ug/L) Domestic Water Supply Standard 300
Attains Water Supply Standard Yes Yes Yes Yes
Dissolved Manganese 59.6 215 <7.50 <7.50
Manganese (ug/L) Domestic Water Supply Standard 50
Attains Water Supply Standard No | Yes | Yes | Yes

Notes:

1. All standards refer to the dissolved sample fraction.

2. Where appropriate standards were calculated using paired hardness results.

3. "Yes" indicates the result attained the standard, "No" indicates the result exceeded the standard. The Colorado Water Quality Control
Division evaluates water quality data to determine formal attainment with applicable water quality standards. Official attainment
information is provided in WQCC Regulation 93. Results that are less than the MRL (i.e. < X) are considered in attainment of the standard, as
long as an appropriate PQL was used.

4. Resultsin italiacs are estimated concentrations. In this evaluation, estimated concentrations were compared against the standard. Where
impairment isindicated by only estimated results, the segment would not be classified asimpaired, instead it would be placed on the
monitoring and evaluation list.

Appendix C provides water quality standards attainment charts.
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6.9 WATER QUALITY STANDARDS SUMMARY

Although there are fewer valid samples in water year 2021, the attainment rates for WQS used to
protect aquatic life are similar to previous years. At both individual locations in Elk Creek and at the
segment!! scale, dissolved cadmium and zinc concentrations exceeded the chronic and acute aquatic life
standards. Dissolved copper and lead concentrations attained the chronic and acute aquatic life
standards. In water year 2021, the iron water supply standard was met; the manganese water supply
standard was not met. Table 6 summarizes WQS attainment by location in Elk Creek.

Table 6. Summary of water quality standards attainment in water year 2021.

Cadmium Copper Lead Zinc Iron l Manganese
Location Number of | percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent Percent of results less
Samples |attained | attained | attained | attained | attained | attained | attained | attained than water supply
chronic | acute | chronic | acute | chronic | acute | chronic | acute
ELK-11 2 0 0 50 50 50 100 0 0 100 50
ELK-08 2 0 0 50 100 50 100 0 0 100 50
ELK-05 2 0 0 100 100 100 100 0 0 100 100
ELK-00 2 0 50 100 100 100 100 0 0 100 100
Segment 11- Elk Creek 8 No No No Yes No Yes No No Yes No

11 Where multiple samples are collected from the same segment in a 7 day period, the 303(d) Listing Methodology
states that a median be computed for each 7 day period prior to assessing attainment with the WQS.
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7.0 DiscussiON AND CONCLUSIONS

Water year 2021 was a rather dry year with below average snowpack accumulation and early snowmelt.
Rainfall in June and July was above average. The Level 1 Bulkhead was metered to allow a maximum
flow of up to 20 gpm. Unfortunately, all data from the MiniSippers was rejected because it did not meet
the QA-QC criterion.

After accounting for reduced sample frequencies, the water quality standards attainment rate remained
similar to water year 2020, where the bulkhead was also metered to allow a maximum flow of up to 20

gpm.

8.0 RECOMMENDATIONS

Program the MiniSipper to collect daily samples for the first 15 days and last 15 days of each
deployment. Currently, the MiniSippers are programmed to sample every two weeks following
deployment and then daily during a two or three-week period when SMIMP staff collect grab water
quality samples and swap out MiniSippers. This protocol should be continued and improved by including
daily MiniSipper sampling for the first 15 days in the deployment which would reduce the period of time
where coil conditioning issues cause samples to be rejected (i.e., 1 to 5 days rather than up to 6 weeks).
It is also possible that sample collection immediately following deployment may decrease the risk of
MiniSipper failure. Implementing this change would also simplify the process for MiniSipper data QA-QC
and validation.

Consider adding sample locations to assess Elk Creek upstream of Level-1. Currently, the IMP data set
is not well-positioned to evaluate water quality changes attributed to reclamation work at both Level 5
and Level 98, that was completed following the Phase | RA. If the intent is to understand the potential
benefits of this work and/or the impact on Elk Creek water quality an additional monitoring location(s)
should be added upstream of ELK-11 (e.g., ELK-29). Measuring COC concentrations at an additional
location may also help identify potential groundwater contributions to Elk Creek near Level 1.

Consider multi-year bulkhead closures. Currently, the IMP data set indicates that short duration
bulkhead closures may reduce COC concentrations in Elk Creek. Longer duration bulkhead closures may
have additional benefits and multi-year closures are recommended if the IMP continues. Samples from
2018 indicate that loading outby of the bulkhead may be considerable; additional sample collection
should also be considered.
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APPENDIX A: 2021 GRAB SAMPLE FIELD FORMS



Water Quality Sample Form- Standard Mine Interim Monitoring Program

Date: {1 TUNE 07| Time: 8:%7
Samplers (initials): AG;D (\W@ sample . probe) ATB (Flow) QA-QCTime: D:%¢, - DYP

Monitoring Location: £l |« -())

Location Description: ~ Elle (ypple abovt 10" downc! veamn of USe&g d\ch, At VP hreaw
0f LOG\\ Cf{’{l‘-
Channel Description: Jlrgpa pool _Ceauemco Wi harrow) buk robuct vlpavian arad.

*Provide as much detail as possible in location description and channel decription. For exa mple,

"Poverty Gulch below tributary confluence" and "channel is very steep on this reach"
Weather Conditions: (¢ g, cuimy, Calm , and alout (GO°F.
GPS Coordinates: a, fxed locabion
GPS Datum: NJA -

~ Sample Type: .~ River/stream Mine Drainage

Water Color: /_Clear Brown Green Other
Precipitates Present: Yes No If yes, describe
Channel Substrate: Bedrock ~~  Rock _Cobble / Gravel/Sand
* May check multiple substrates '
Aquatic plants or moss: ./ Yes No Type, if known: Moss o1 Strempn b unkc

Comments: NO Yaih (n l.as\' Z4 hows.

Field Measurements: Minimum Bottle Label Elements:

pH: 145 s.u. Sample Location
Specific Conductance: ||(y.4 uS/cm Sample Date
Water Temperature: ¢ 2 degrees C Sample Time J
Dissolved Oxygen: ¢.4| mg/L Sampler Initials
D.O. Saturation 9q9. 2 % Type: Dissolved Metals (filtered, acid)
ORP: -2%. mV Total Metals (unfiltered, acid)
Flow: 2,714 cfs Anions (unfiltered, no acid)

Flow QA-QA Notes: |jo¢;¢ aage height: 0.9%'

QA/QCSample? ./ Yes ___No
Ifyes:__\é_Duplicate __ Blank
Photos taken? /. Yes No
If yes, describe and include photo numbers: Ups hreapvi ~ v lew From C,*‘l( oam level.

Additional Comments: Fav[{gf,r thic wesle, C’Nm\lwn Covn ‘“\4 qrud{rldr _)Pl"-'}\){eq good to
ovey eblor fago Road for Malls next weole (b]27 - (alzc)

SMIMP September 2020



Water Quality Sample Form- Standard Mine Interim Monitoring Program

Date: |7 \T\JN% 2021 Time: [0:05
Samplers (initials): AGD = ATEB QA-QC Time: NA
Monitoring Location:  Elk-0p5
Location Description: B\ Creeke dovwnchroam of (,OP'lw_ Lalce Citi'-_!,\aﬂf_':b and ApPRDY |25 mi'peg
vpstyeam of Ellc-0b
Channel Description: t1dh-4yadienl ctep-pool cedyonte wi Narkow and robuct riparian ayea.

*Provide as much detail as possible in location description and channel decription. For example,
"Poverty Gulch below tributary confluence" and "channel is very steep on this reach"

Weather Conditions:  (lear, cvanw, and calm. Aw temp. ic gbout 052 E No precipitation in lask 24 hre.

GPS Coordinates: \A, Cixed locat oM
GPS Datum: N}

Sample Type: River/stream Mine Drainage
Water Color: Clear Brown Green Other
Precipitates Present: Yes v~ No If yes, describe
\/

Channel Substrate: Bedrock Rock .~ Cobble /~__Gravel/Sand

* May check multiple substrates
Aquatic plants or moss: /' Yes No Type, if known: Mogs oy cheorin bunkc

Comments: ¥ Gide, channel ﬂoww\a}‘ ak approkimately \Q\JPM (see photo). Downchream of wheve

Cow \Was e asvred.-

Field Measurements: Minimum Bottle Label Elements:
pH: .22 s.u. Sample Location
Specific Conductance: ||3 7 uS/cm Sample Date
Water Temperature: ¢ ¢ degrees C Sample Time
Dissolved Oxygen: @ 7] mg/L Sampler Initials
D.O. Saturation [D|.p % Type: Dissolved Metals (filtered, acid)
ORP: -|b. 72 mV Total Metals (unfiltered, acid)
Flow: 1) .32 cfs® Anions (unfiltered, no acid)

Flow QA-QA Notes: QA-QC chg'r»mb'se,

QA/QC Sample? Yes /. No
If yes: Duplicate Blank
Photos taken? «~  Yes No

If yes, describe and include photo numbers: Vpstream view). Riaht Side-cideChanne| . |oft Sld@-\N@SnmPle,

Additional Comments:  |acyoinvertelynrec procomt

SMIMP September 2020



Water Quality Sample Form

Date: {7 JUNE 707} Time: ||:25
Samplers (initials): AaD, AJ®
Monitoring Location:  CLk-0§

Location Description:  Ell (veol ypchroam of Coploy \ake dyainadz.
T > 1] 4

Channel Description: High ayudient channel lavae lUﬁj dyop veshrear of (ocation.
> T g 0 L] 1
*Provide as much detail as possible in location description and channel decription. For example,
"Poverty Gulch below tributary confluence" and "channel is very steep on this reach"

Weather Conditions:  (legy. cunny. and calmn . Aiv fowo ~ 70°F. No precipibuti on mH’iE PM.;.' 24 nys.
J v ¥ T *
GPS Coordinates: \j

(Use UTM coordinates in NAD 83) *If sampling at a flagged location, note that rather than coordinates.

Sample Type: / River/stream Mine Drainage
Water Color: ./ Clear Brown Green Other
Precipitates Present: ./ Yes No If yes, describe  Red | iyon
Channel Substrate: Bedrock ~~  Rock .~ Cobble .~ Gravel/Sand

* May check multiple substrates
Aquatic plants or moss: [ YEs

No Type, if known: 9qveop alape L-{Im
']

Comments: \Jahe)\ﬁ clope¢ ave Groop wyconev domingted bankg

Field Measurements:

pH: 745 s.u.
Specific Conductance: |4 ¥ ¢ mS/cm
Water Temperature: {(y degrees C
Dissolved Oxygen: .97 LI00.7%) mg/L
ORP: _ 79,7 . omv
Flow: |.4? cfs
Type of Flow Meter: Hac, Fi4 450 QA-Q( m&aﬁub‘m.
QA/QC Sample? Yes v No
If yes: Duplicate Blank QA/QC Time:
Photos taken? o ¥es No

If yes, describe and include photo numbers:  \)p<lream view , Miwi Cipnev in mid - ayovnd of
| ol =
photg,
Additional Comments:




Water Quality Sample Form

Dat!e: 1 JUNE 202\ Time: |3:26
Sam!plers(initials): A, AIB
Monitoring Location: |\ &VJgiL -1~ OUTEALL
Location Description:  Maw-wgde, channel and Wetland with flows §rows Level 1 aditof
the Stundavd nane.
Channel Description: Man-wiade Chawnel and weHand ymmediake lu Vpstredm ol ElkCraske,
*Provide as much detail as possible in location description and channel decription. For example,

"Poverty Gulch below tributary confluence" and "channel is very steep on this reach"

Weather Conditions: ~ ({o g/ S\JTWM m\a\ calm  Aw \’Q/MD is Avovt- TO°E Np frooipihtHOh mpa_s-t_’zl{hrs,
GPS Coordinates: N\ | legld \ocuhoﬁn

(Use UTM coordinates in NAD 83) *If sampling at a flagged location, note that rather than coordinates.

Sample Type: River/stream ~Mine Drainage
Water Color: .~ Clear Brown Green Other
Precipitates Present: v/ Yes No If yes, describe  Red . iyoin
Channel Substrate: Bedrock Rock v/ Cobble /_Gravel/Sand
* May check multiple substrates
Aquatic plants or moss: Yes No Type, if known:

Comments: \Vet\and \Wa$ wove waker Haan expected. Bolkhend open Yo allw vp by

0 4pm,
Field Measurements:
PH: 7.977 s.u.
Specific Conductance: 7| mS/cm
Water Temperature: g ¢ degrees C
Dissolved Oxygen: [,_24 ((01.99/,) mg/L
ORP: —|(,.5, mV
Flow: p_ 3L cfs
Type of Flow Meter: {tuch FHA%0, QA-QC ac teptable-
QA/QC Sample? Yes \/ No
If yes: Duplicate Blank QA/QC Time: NA
Photos taken? /" Yes No

Ifyes, describe and include photo numbers: ~ AGD collocting WR_ camplina
_J ) \J

Additional Comments:




Water Quality Sample Form

Dat!e: \7 JYNE 202 Time: |34
Samplers (initials): AGD | AT®
Monitoring Location:  ELk —||

Location Description:  £{k Creol mmad;ajtelql upstream of Level | Dutall .

Channel Description: \Wian-wade channel wimvitiple Qrade contro Shruckures,
*Provide as much detail as possible in location description and channel decription. For example,

"Poverty Gulch below tributary confluence" and "channel is very steep on this reach"
Weather Conditions:  Air Yepnp glout 15°F | partlu clovdy wi clight breore.
GP$ Coordinates: NA Cixed location.

(Use UTM coordinates in NAD 83) *If sampling at a flagged location, note that rather than coordinates.

Sample Type: v~ River/stream Mine Drainage
Water Color: /~ Clear Brown Green Other
Precipitates Present: Yes /. No If yes, describe
Channel Substrate: Bedrock / Rock .~ Cobble ~~ Gravel/Sand
* May check multiple substrates
Aquatic plants or moss: Yes No Type, if known:
Comments:

Field Measurements:

pH: 71.35 s.u.
Specific Conductance: (o4 mS/cm
Water Temperature; 0.0 degrees C
Dissolved Oxygen: (, 72 (100 q%) mg/L
ORP: -72% mV A
Flow: 777 cfs v.r\?\' Field 'ﬂ‘h‘-’r? EUe-12)
Type of Flow Meter: iscit FRA50, 3A-QC qgcg.-[;](ub\e _
QA/QC Sample? /_ Yes No
If yes: Duplicate .~ Blank QA/QC Time: |3:5)D
Photos taken? / VYes No

If yes, describe and include photo numbers: Looking vetdream
l 1]

Additional Comments:




| g -

Water Quality Sample Form- Standard Mine Interim Monitoring Program

|
Date: Ié,/&t‘/(_ [ Time: 1783
Samplers (initials): M A KQ QA-QCTime;
Monitoring Location: Ld/ / //ﬁf\b D:Q‘Lt/‘fﬁ @) R 2.5 Mal
| — i
Location Description: £,f | Pl ybu pe ¢ o7 f(l;,,.“,
M

Channel Description:

*Provide as much detail aspossiblein lacation description and channel decription. For example,

"Poverty Gulch below tributary confluence" and "channel is very steep on this reach"

Weather Conditions: S.J,Mu s R

GPS Coordinates:
GPS Datum:

Sample Type: River/stream X __Mine Drainage

Water Color: Clear Brown Green Other
X - Se-Bas S— :
Precipitates Present: X Yes No Ifyes, describe Tioa ge Cig Ll o
Channel Substrate: Bedrock Rock Cobble {Gravel /Sand
*May check multi plesubstrates
Aquatic plants or moss: Yes X__No Type, ifknown:
Comments:
Field Measurements: Minimum Bottle Label Elements:
pH: $.37 s.u. Sample Location
Specific Conductance: L7z uS/cm Sample Date
Water Temperature: 5.5 degrees C SampleTime
Dissolved Oxygen: mg/L Sampler Injtials
D.O. Saturation % Type: Dissolved Metals (filtered, acid)
ORP: mV Total Metals (unfiltered, acid)
Flow: cfs Anions (unfiltered, no acid)
Flow QA-QA Notes:
|
QA/QC Sample? Yes  _No
If yes: Duplicate Blank
Photos taken? Yes X _No

If yes, describe and include photo numbers:

AdditionaICommentsr S&mr/;_' (aﬂwu aljffd( sﬁ f/JM_ i;r,-'u/ Lu /i'glU/’chc,t. 53:
I VW

SMIMP June 2021
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APPENDIX B: 2021 GRAB SAMPLE LABORATORY RESULTS
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APPENDIX C: 2021 WATER QUALITY STANDARDS EVALUATIONS FIGURES
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APPENDIX D: COC CONCENTRATIONS AT ELK-00 FROM 2005 10 2021
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Dissolved Copper (ug/L)
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Dissolved Zinc (ug/L)
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A chart was not prepared for dissolved iron, because concentrations were less than the MDL in 84 of 89 samples.
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Dissolved Manganese (ug/L)
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