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STATUS REPORT ON WATER QUALITY MONITORING

THE WATERSHED CENTER

June 2024

The Watershed Center assesses water quality in the Left Hand Creek Watershed, including two
perennial tributaries: James Creek and Little James Creek. The purpose of this report is to update
our 2021 water quality report with the inclusion of monitoring data from early 2022 through late
2023 for analytes of concern and discuss future actions. Currently, The Watershed Center monitors
water quality at nine sites in relation to abandoned mines in the upper watershed and their impacts
to water quality by acid mine drainage and metals contamination (Fig. 1). The primary means by
which The Watershed Center carries out water quality monitoring is through participation in the
Colorado Department of Parks and Wildlife River Watch citizen monitoring program.
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Figure 1. The Watershed Center’s current River Watch sites in the Left Hand Watershed (including Left Hand,
James, and Little James Creeks). Site numbers linked to site names in Table 1.
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https://watershed.center/wp-content/uploads/2021/08/2021-Water-Quality-Report_v2.pdf
https://cpw.state.co.us/aboutus/Pages/RiverWatch.aspx
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In the upper reaches and tributaries of Left Hand Creek, analytes of concern are outlined in the Left
Hand Creek Watershed’s Total Maximum Daily Load (TMDL) Assessment. The following analytes and
dissolved constituents are found to be in need of improvement in various reaches based on
exceedances of aquatic life standards: cadmium, copper, lead, zinc and pH. At each site, we evaluated
dissolved ambient concentrations for each analyte against chronic (long-term impacts) and acute
(short-term impacts) aquatic life standards. Aquatic life standards are given for both chronic and
acute conditions. Chronic standards are the most stringent and are designed to protect the majority
(95%) of aquatic populations. Chronic standard exceedances may have adverse effects on growth,
reproduction, and survival. Acute standards protect against outright mortality of 50% of the protected
population. At all sites, we compare all analytes of concern against the chronic aquatic life standards,
however acute exceedances only exist for certain analytes depending on sample location. Metal
toxicity is dependent on hardness. As water hardness increases, metal toxicity decreases. For all
metals, chronic and acute aquatic life standards are based on daily hardness values. For pH, the
aquatic life standard range is 6.5 - 9.0 and is not affected by daily hardness values.

Since 2015, we found that upper Left Hand Creek and its tributaries continue to have occasional to
consistent exceedances of the analytes of concern. Table 1 below shows exceedances from our 2021
report.

Table 1. Previously reported summary of exceedances of chronic aquatic life standards for all analytes at Left
Hand Watershed sites. Sites are described by creek name, site number, and site name. Frequency of
exceedances (reported below as number of exceedances out of total number of samples per site) previously
reported from 2015 to 2020 are listed for each site by analyte. Exceedances marked with an asterisk (*)
indicate the exceedance occurred after the October 2018 Captain Jack Mine release.

Creek Site No.  Site Name Cadmium Copper Lead Zinc pH

Left Hand 564 Peak to Peak 1/28 4/28 4/28 0/28 9/32
Left Hand 565 California Gulch 23/32 32/32 6/32 26/32 28/36
Left Hand 672 Homeland 1/17* 8/17 0/17 1/17* 11/22
Left Hand 629 Above James Crk 1/30* 11/29 0/30 1/30* 23/34
Left Hand 630 Haldi Intake 2/34 7/34 2/34 1/34* 26/40
Little James 671 Upstream Burlington 3/26 4/26 18/26 1/26 22/31
Little James 670 Above Yellow Girl 34/35 34/35 33/35 34/35 38/39

James 274 Above Left Hand Crk 2/31 6/31 4/31 0/31 22/35



https://watershed.center/wp-content/uploads/2024/06/2015_LHW-TMDL.pdf
https://watershed.center/wp-content/uploads/2024/06/2015_LHW-TMDL.pdf

y’\the

Watershed
L << Center

2023 Water Quality Updates

Since our May 2021 water quality report, we continued collecting monthly samples at our upper
watershed locations presented in this report. We also collected benthic macroinvertebrate (BMl)
samples at 10 locations (some of which overlap with water quality sampling sites) across the
watershed. BMI taxa are strong indicators of water quality issues and can give insight into ecological
functioning at a site. Our notable findings include:

e Left Hand and James Creek Watersheds:
o Allsites in both watersheds have seen an increase in exceedances of chronic aquatic
life standards for lead.
o All sites, except Above Yellow Girl, have seen an upward trend in pH since 2020.

e Left Hand Creek:

o Water quality trends improved at sites downstream of Captain Jack Mine in
response to remediation activities neutralizing the pH of mine effluent, causing
metals to drop out of the water column into containment ponds prior to entering
Left Hand Creek (Figs.4-10). While the California Gulch site has consistent lead and
zinc exceedances, cadmium, copper, and pH exceedances have improved since
2021 with zero exceedances over the last two years (Table 2; Figs. 9-10). Variations
in California Gulch results are directly related to changes at Caption Jack Mine.

o The treatability of the Captain Jack Mine effluent is still being studied to determine
the best remediation methods moving forward. In addition to in-tunnel treatment,
there will also be an ex-situ treatment facility that is currently being designed.

o No impairments to BMI communities were identified at any site along Left Hand
Creek in 2022 or 2023 (Fig. 3). The previously described impairment at Upper Left
Hand (same as Homeland) appears to have ameliorated.

e James and Little James:

o A new monitoring site was added to the monthly sampling regime on James Creek
above the Jamestown Water Intake in late 2023. No data has been received for this
site yet.

o A priority concern is at the Above Yellow Girl site on Little James, where all analytes
of concern have exceeded chronic thresholds during the majority of sampling events
(Table 2; Figs. 12-16). We are collaborating with local partners on these findings to
understand sources. Partners include Boulder County, CO Department of Public
Health and Environment, US Environmental Protection Agency, CO Division of
Reclamation and Mining Safety, Trout Unlimited, and US Forest Service.

o Hardness has increased at Above Yellow Girl since 2019 leading to an increase in
acute and chronic toxicity standards over this time period. After examining historical
records, hardness appears to resemble pre-2013 flood levels (Fig. 11).

o A gray/brown precipitate has formed a mat on the stream bed of Little James Creek
at the Above Yellow Girl site (Fig. 2). This precipitate is likely formed by metals
dropping out of solution from nearby mines and/or tailings. No BMI individuals have
been observed at this location, indicating an unsuitable habitat for BMI taxa and/or


https://watershed.center/wp-content/uploads/2021/08/2021-Water-Quality-Report_v2.pdf
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toxic levels of metals in the precipitate.

o The Harms site, located on James Creek, is the only BMI sampling location on
James or Little James Creeks. No impairments to BMI community were identified at
this site in 2022 or 2023 (Fig. 3). We plan to sample at more sites in 2024.

Table 2. The 2022 to 2023 updated summary table of exceedances of chronic aquatic life standards for all
analytes at Left Hand Watershed sites. Sites are described by creek name, site number, and site name.
Frequency of exceedances (reported below as number of exceedances out of total number of samples per
site) throughout the 2022 to 2023 period of record are listed for each site by analyte.

Creek Site No.  Site Name Cadmium Copper Lead Zinc pH

Left Hand 564 Peak to Peak 0/20 0/20 7/20 0/20 0/22
Left Hand 565 California Gulch 0/20 0/20 7/20 7/20 0/22
Left Hand 672 Homeland 0/20 2/20 4/20 1/20 0/22
Left Hand 629 Above James Crk 0/20 1/20 3/20 0/20 0/22
Left Hand 630 Haldi Intake 0/20 1/20 4/20 0/20 0/22
Little James 671 Upstream Burlington 0/17 0/17 7/17 0/17 0/19
Little James 670 Above Yellow Girl 18/19 18/19 18/19 18/19 18/21
James 274 Above Left Hand Crk 0/20 0/20 1/20 0/20 0/22

Table 3. Summary table of exceedances of chronic aquatic life standards for all analytes at Left Hand
Watershed sites from 2015 to 2023. Sites are described by creek name, site number, and site name. Frequency
of exceedances (reported below as number of exceedance out of total number of samples per site)
throughout the 2022 to 2023 period of record are listed for each site and by analyte. Exceedances marked
with an asterisk (*) indicate that the exceedance occurred after the October 2018 Captain Jack Mine release.

Creek Site No.  Site Name Cadmium Copper Lead Zinc pH
Left Hand 564 Peak to Peak 0/76 0/76 10/76 1/76 8/78
Left Hand 565 California Gulch 31/79 14/62 71/79 42/79 29/81
*25post CJ *25post CJ *21 post C) *34 post CJ *11 post CJ
Left Hand 672 Homeland 3/62 14/62 4/62 5/62 10/65
*3postCl] *10postCl] *4postCl] *4postCl] *3postCl
Left Hand 629 Above James Crk 3/76 13/76 4/76 3/76 21/80
*2postCl  *7postCl] *4postCl] *1postCl *3postCl
Left Hand 630 Haldi Intake 2/80 7/80 6/80 2/80 23/84
*1postC] *3postCl] *5postC) *3 post CJ
Little James 671 Upstream Burlington 0/68 3/68 22/68 1/68 27/71
Little James 670 Above Yellow Girl 71/78 67/78 70/78 64/78 74/80

James 274 Above Left Hand Crk 3/77 6/77 3/77 6/77 22/79
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Figure 2. Image (A) shows % inch thick precipitate covering a rock from the Above Yellow Girl stream bed in
Little James Creek. Image (B) shows gray/brown precipitate covering the entire stream bed at Above Yellow
Girl.

Left Hand Creek

In Left Hand Creek, our primary concerns are still related to the California Gulch site downstream of
the Captain Jack mine. In our 2021 summary report, we found that the most significant event from
2015 to 2020 was an emergency mine water release at the Big Five Tunnel. Since the release, we
found improved water quality trends in response to in-situ remediation activities neutralizing mine
water at Caption Jack. Increasing the pH of the mine water allows metals to drop out of solution prior
to entering Left Hand Creek. Prior to 2022, the California Gulch site had regular exceedances of zinc
and copper along with occasional exceedances of cadmium and pH. In 2022 and 2023, these
exceedance have gone away, but lead and zinc exceedances have increased (Table 2; Figs. 9-10).

There were no untreated discharges over the last two years from the Big Five Tunnel, but we continue to
work with the remediation team to track impacts to the creek during any discharge activities.
Notably, the remediation plan includes designing and constructing an ex-situ treatment facility (e.g.,
creation of wetlands) to improve water quality after undergoing in-tunnel treatment. For more
details on the Captain Jack work, please visit our Captain Jack Project Page.



https://watershed.center/wp-content/uploads/2021/08/2021-Water-Quality-Report_v2.pdf
https://watershed.center/project/captain-jack-superfund-site/
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Additional to our water chemistry monitoring, we conducted BMI monitoring, which occurred in fall
2022 and 2023. Multi metric index (MMI) scores were calculated and used to assess impacts to the
BMI community. The MMl score is calculated by using eight equally weighted metrics from a
random subset of the total BMI sample (which means a repeat analysis on the same sample might
yield slightly different results) to provide a single index score between 1 and 100. Higher scores
reflect the presence of sensitive taxa, suggesting better water quality. In 2022 and 2023, all sites
were in attainment, and no impairments were identified. While the sites Upper Left Hand
(Homeland), Legacy 7, and Legacy 5 had lower MMI scores relative to other sites, the scores were an
improvement from 2021, some of which were below impairment thresholds.

James and Little James Creeks

In James and Little James Creeks, our primary concern is at the Above Yellow Girl site. Similar to the
2021 summary report, there were occasional exceedances for lead at Upstream Burlington and
Above Left Hand Creek, however pH improved as there were no exceedances. All analytes of
concern continued to exceed chronic thresholds during all sampling events at Above Yellow Girl in
2022 and 2023 (Table 2; Figs. 12-16). These results are consistent with our monitoring results dating
back to 2008 (2016 Water Quality Report). Hardness at Above Yellow Girl has rebounded to higher
levels that were seen prior to the 2013 flood (Fig. 11). Since 2020, pH has been trending upward in
the James Creek Watershed (Fig. 16).

Summary takeaways and next steps

e Based on these results, we have seen an increase in lead exceedances in the last two years
and an increase in pH since 2020 throughout both watersheds. We are uncertain what is
driving these trends and will seek consolation with other local experts.

e QOur primary sites of concern continues to be at the California Gulch site in Left Hand
Watershed and at Above Yellow Girl in Little James Creek Watershed. To address these
concerns, we plan to continue working with the US Environmental Protection Agency, CO
Department of Public Health and Environment, and their contractor at the Captain Jack site
to review treatment designs and track conditions at the California Gulch site. We also plan
to investigate the consistent issues at Above Yellow Girl in the James Creek Watershed. We
are considering testing the precipitate mat on the streambed at this site to learn more
about inputs into the stream. We have also initiated conversations with local partners
(including Boulder County, CO Department of Public Health and Environment, US
Environmental Protection Agency, CO Division of Reclamation and Mining Safety, Trout
Unlimited, and US Forest Service) to investigate potential sources.

e Inthe future, we plan to collect more BMI data at James Creek and Little James Creek sites
as well as continue to collect and analyze new data gathered near the Town Intake of
Jamestown.


https://watershed.center/wp-content/uploads/2021/08/2021-Water-Quality-Report_v2.pdf
https://watershed.center/wp-content/uploads/2017/06/7-WQ-report-2016-Draft.pdf
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Figures

BMI| responses across Left Hand, James, and Little James Creeks
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Figure 3. The 2018-2023 multi metric index (MMI) scores for 10 sites throughout Left Hand Watershed (nine
on Left Hand Creek, one on James Creek (Harms)). Horizontal red dashed and dotted lines, relative to biotype,
represent the impairment and attainment thresholds, respectively, as determined by the State of Colorado.
Sites are listed from upstream (left) to downstream (right). MMl scoring version 4 was used for all sample
analyses. Scores below the impairment threshold may indicate impaired water quality and scores between
attainment and impairment need further assessment.



https://watershed.center/wp-content/uploads/2023/08/Policy-10-1_MMI-Scoring.pdf
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Figure 4. 2015-2023 dissolved cadmium concentrations (ug/L) at Left Hand Creek sites (excluding California Gulch).
Hardness- based acute and chronic aquatic life standards shown in blue and orange, respectively. Concentrations
greater than the chronic standard are exceedances. Red line highlights emergency release at Captain Jack Mine for
sites downstream of mine.
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Figure 5. 2015-2023 dissolved copper concentrations (ug/L) at Left Hand Creek sites (excluding California Gulch).
Hardness- based acute and chronic aquatic life standards shown in blue and orange, respectively. Concentrations
greater than the chronic standard are exceedances. Red line highlights emergency release at Captain Jack Mine for
sites downstream of mine.
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Figure 6. 2015-2023 dissolved lead concentrations (ug/L) at Left Hand Creek sites (excluding California Gulch).
Hardness- based acute and chronic aquatic life standards shown in blue and orange, respectively. Concentrations
greater than the chronic standard are exceedances. Red line highlights emergency release at Captain Jack Mine
for sites downstream of mine.
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Figure 7. 2015-2023 dissolved zinc concentrations (ug/L) at Left Hand Creek sites (excluding California Gulch).
Hardness- based acute and chronic aquatic life standards shown in blue and orange, respectively. Concentrations
greater than the chronic standard are exceedances. Red line highlights emergency release at Captain Jack Mine
for sites downstream of mine.
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Figure 8. 2015-2023 pH at Left Hand Creek sites (excluding California Gulch). Blue dotted line shows aquatic life
standard range 6.5-9. Any values greater than 9 or less than 6.5 are exceedances. Red line highlights emergency
release at Captain Jack Mine for sites downstream of mine.
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Figure 9. Full scale 2015-2023 dissolved copper, lead, cadmium, and zinc concentrations (ug/L) and pH at California
Gulch on Left Hand Creek. Unmodified axes to show all results. For metals, hardness-based acute and chronic
aquatic life standards shown in blue and orange, respectively. For pH, blue dotted line shows aquatic life standard
range 6.5-9. Red line highlights when emergency release at Captain Jack Mine occurred.
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Figure 10. Zoomed in 2015-2023 dissolved copper, lead, cadmium, and zinc concentrations (ug/L) and pH at
California Gulch on Left Hand Creek with modified axes to show detail. For metals, hardness-based acute and
chronic aquatic life standards shown in blue and orange, respectively. For pH, blue dotted line shows aquatic life

standard range 6.5-9. The red line highlights emergency release at Captain Jack Mine for sites downstream of
mine.
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Figure 11. Total hardness values for the entire period of record (2006-2023) at Little James Creek (Upstream
Burlington, Above Yellow Girl) and James Creek sites (Above Left Hand Creek). Hardness values inform acute and

chronic aquatic life standards shown in subsequent figures.
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Figure 12. 2015-2023 dissolved copper concentrations (ug/L) at Little James Creek (Upstream Burlington, Above
Yellow Girl) and James Creek sites (Above Left Hand Creek). Hardness-based acute and chronic aquatic life
standards are shown in blue and orange, respectively. Concentrations greater than the chronic standard are

exceedances.
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Figure 13. 2015-2023 dissolved cadmium concentrations (ug/L) at Little James Creek (Upstream Burlington,
Above Yellow Girl) and James Creek sites (Above Left Hand Creek). Hardness-based acute and chronic aquatic

life standards shown in Blue and Orange, respectively. Concentrations greater than the chronic standard are
exceedances.
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Figure 14. 2015-2023 dissolved lead concentrations (ug/L) at Little James Creek (Upstream Burlington, Above
Yellow Girl) and James Creek sites (Above Left Hand Creek). Hardness-based acute and chronic aquatic life

standards shown in blue and orange, respectively. Concentrations greater than the chronic standard are
exceedances.
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Figure 15. 2015-2023 dissolved zinc concentrations (ug/L) at Little James Creek (Upstream Burlington, Above
Yellow Girl) and James Creek sites (Above Left Hand Creek). Hardness-based acute and chronic aquatic life
standards shown in blue and orange, respectively. Concentrations greater than the chronic standard are

exceedances.
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Figure 16. 2015-2023 pH (standard units) at Little James Creek (Upstream Burlington, Above Yellow Girl) and
James Creek sites (Above Left Hand Creek). Blue dotted line shows aquatic life standard range 6.5-9. Any values

greater than 9 or less than 6.5 are exceedances.



