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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. 

● 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. 

● 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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● 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. 

● Used Water Quality Control Commission (WQCC) Regulations 311 and 352,3 and the WQCD 
303(d) Listing Methodology4 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: 

● 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. 

• 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 

 
1 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/1jlgq37fgFV5MpUC3HPA5misOmvhKeMrZ/view 

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

 

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 Pass5, 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 site6. 

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 equivalent7 in inches at the Schofield Pass SNOTEL site (#737) in water year 2021 (values 
reported on chart) and the 2010 to 2021 median. 

 

  

 
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. 

 

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, 20218. 

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. 



WATER YEAR 2021 ANNUAL REPORT 
STANDARD MINE INTERIM MONITORING PROJECT 

AUGUST 2024 

6 

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). 

 

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. 

• 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) 

On June 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. 

 

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 concentrations9. The water supply standards were evaluated 

 
9 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 Methodology10. 
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. 

  

 
10 See 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. 

 

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. 
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Figure 6. Dissolved copper concentrations in ug/L and stream flow in cfs on 
June 17 and October 1, 2021. 

 

6.3 DISSOLVED LEAD 

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. 

 

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. 

 
 

Table 2. Grab sample results and stream flow measured on June 17, 2021. 
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Table 3. Grab sample results and stream flow measured on October 1, 2021. 

 

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. 

 

6.8 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. 

 
 

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 
segment11 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. 

 

  

 

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 I 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 
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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 TO 2021
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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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