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I. INTRODUCTION

The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 

determine if the remedy is and will continue to be protective of human health and the environment. The methods, 

findings and conclusions of reviews are documented in FYR reports such as this one. In addition, FYR reports 

identify issues, if any, found during the review and document recommendations to address them. 

The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 

Oil and Hazardous Substances Pollution Contingency Plan (40 Code of Federal Regulations Section 

300.430(f)(4)(ii)) and considering EPA policy.  

This is the second FYR for the Captain Jack Mill Superfund site (the Site). The triggering action for this statutory 

review is the completion date of the previous FYR. The FYR has been prepared because hazardous substances, 

pollutants or contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure.  

The Site consists of one operable unit (OU), which addresses surface waste and the Big Five Mine adit (mine 

tunnel).  

The FYR was led by EPA remedial project manager Joy Jenkins and Colorado Department of Public Health and 

Environment project manager Mary Boardman. Participants included Jeannine Natterman, the State public 

information officer, and Kirby Webster and Hagai Nassau from Skeo, the EPA’s FYR contractor. The review 

began on 8/9/2021. 

The EPA has determined in the five-year review that the remedy for the Captain Jack Mill Site currently 

protects human health and the environment in the short-term because exposures from contaminated soil are 

under control, and the surface water standards have been attained during the past year of the in-tunnel 

treatment system operation. However, a change in the thallium toxicity value needs to be evaluated further to 

ensure the surface remedy will be protective if current land uses change from recreational to residential. The 

subsurface remedy is not fully implemented, and an additional ex-situ system will be designed and installed to 

ensure protectiveness in the long term.  

Site Background 

The Site is in a narrow valley about one mile south of the town of Ward in Boulder County, Colorado. The Site is 

in a rural area near the headwaters of Left Hand Creek, which flows southeast through the Site. Mining for gold 

and silver began in 1896 and continued intermittently until 1992. The EPA listed the Site on the Superfund 

program’s National Priorities List (NPL) in September 2003. The Site includes the following main areas: the Big 

Five Mine area, the Captain Jack Mill area, and the White Raven area as well as several other minor areas (see 

Figures 1, 2 and 3). Prior to cleanup, the Site included mine waste dumps, abandoned mine workings, and 

associated acid mine drainage. 

Viable potentially responsible parties for the Site have not been identified, so the Site’s cleanup is financed with 

federal tax funds appropriated by Congress and by the State of Colorado. Land ownership within the Site includes 

both private and public ownership, with property boundaries that coincide with mining claims. The current land 

use on the Site is mainly recreational, with one residence; the future land use at the Site is expected to remain a 

mix of recreational and residential uses. Surface water at the Site is not used for drinking water and is not 

expected to be in the future. However, approximately 15 miles downstream of the Site, Left Hand Creek is used 

as a drinking water source for the Left Hand Water District. The District treats water and distributes it to 

customers in rural Boulder and Weld Counties. The Site’s 2008 remedial investigation found that the three private 

wells at or near the Site did not exceed maximum contaminant levels. These wells are not permitted by the State 

and are not used for drinking water. There are currently no permitted drinking water wells at the Site.  
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Refer to Appendix A for additional resources and to Appendix B for the Site’s chronology of events. 

 

 

FIVE-YEAR REVIEW SUMMARY FORM 

 

 

 

SITE IDENTIFICATION 

Site Name: Captain Jack Mill  

EPA ID: COD981551427  

Region: 8 State: Colorado City/County: Ward/Boulder 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 

No 

Has the Site achieved construction completion? 

No 

REVIEW STATUS 

Lead agency: EPA 

Author name: Joy Jenkins with contractor support provided by Skeo 

Author affiliation: EPA Region 8 and Skeo 

Review period: 8/9/2021 - 8/31/2022 

Date of site inspection: 10/14/2021 

Type of review: Statutory 

Review number: 2 

Triggering action date: 9/26/2017 

Due date (five years after triggering action date): 9/26/2022 

II. RESPONSE ACTION SUMMARY 
 

Basis for Taking Action 

 

The mine operators in the 1980’s and 1990’s received several violations and cease and desist orders from the 

State of Colorado. Investigations indicated that mining activities resulted in ongoing releases of contamination.   

 

The primary contaminants of concern at the Site for human health were lead, arsenic and thallium found in 

surface soils at the Site. These contaminants posed a risk to human health through ingestion or inhalation of 

particulate dust, especially by nearby residents. Additional contaminants of concern, including antimony, 

cadmium, copper, manganese, and zinc, were present in soil, surface water, sediment and/or groundwater (see 

Table 1). These contaminants posed a risk to the local environment and aquatic life. The Left Hand Water 

District, which provides service to over 15,000 residents in rural Boulder and Weld counties, uses water from Left 

Hand Creek as a drinking water source. There is currently no impact to the water intake, which is about 15 miles 
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downstream of the Site, but there is the potential for contamination in the future if the sources at the Site are not 

addressed. 

 

Table 1: Site Contaminants of Concern, by Media 

Contaminants of Concern Media 

Antimony, arsenic, cadmium, 

copper, lead, manganese, thallium, 

zinc 

Soil, tailings, waste 

rock, surface water, 

sediment 

Cadmium, copper, lead, manganese, 

zinc 
Groundwater 

Source: ROD Table 12-3. 

 

Response Actions 

 

The EPA conducted several separate removal actions to address chemical wastes that were abandoned by 

unknown entities at the Site. A removal action in 1987 removed drummed material identified as semi-volatile 

organic compounds from the Site. In 1993, the EPA completed a drum and chemical removal. Around 2000, the 

EPA led an emergency removal of miscellaneous hazardous wastes from the Site. In 2004 to 2005, the EPA 

conducted another removal action at the Site to address abandoned drums containing various chemicals.  

 

In 2006 and 2007, the EPA conducted an emergency removal action to remove a blockage that was impounding 

mine water in the Big Five Mine tunnel. 

 

The EPA selected the Site’s long-term remedy in the September 2008 Record of Decision (ROD). The selected 

remedy consists of two components: cleaning up surface contamination and cleaning up subsurface 

contamination. The EPA issued an Explanation of Significant Differences (ESD) in October 2011 to update the 

remedy, reducing the number of on-site consolidation cells (by combining two of the contemplated cells at the 

mill area into one), to change the cover type for the consolidation cell to a simple soil cover with no impermeable 

liner needed and to revise the cost estimate. 

 

The 2008 ROD identified the following remedial action objectives: 

 

• Soils, Tailings and Waste Rock 

o Reduce [human] exposure to arsenic, lead and thallium from incidental ingestion and/or 

inhalation of surface tailings/waste rock and other mine wastes. 

o Control and/or reduce run-on and run-off from soils/tailings/waste rock piles. 

• Surface Water 

o Reduce in-stream metals concentrations. 

o Ensure that in-stream metals concentrations do not degrade drinking water supplies diverted from 

Left Hand Creek. 

o Reduce the contaminant pathways to benthic aquatic organisms living at the surface water/ 

sediment interface or contamination in sediment to levels that are protective of aquatic life, with 

the ultimate goal of attaining surface water standards to ensure long-term survival of fish and 

benthic aquatic organisms in Left Hand Creek. 

• Groundwater 

o Control and/or reduce metals loading to groundwater from surface sources. 

o Ensure that contaminated groundwater does not adversely impact human health and aquatic 

ecological receptors. 

o Ensure that contaminated groundwater does not adversely impact receiving surface waters. 
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Figure 1: Site Vicinity Map 
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The State and the EPA selected the following remedy for the Site, as stated in the 2008 ROD and the 2011 ESD: 

 

• Surface Remedy 

o Excavate contaminated surface material. 

o Consolidate excavated material at one on-site consolidation cell (Captain Jack Mill consolidation 

cell). 

o Install a vegetated soil cap on the consolidation cell. 

o Cap the Big Five waste rock pile in place.1 

o Divert surface water around the consolidation cell and other capped areas of the Site to provide 

erosion protection and control run-on/run-off. 

o Install access controls around the consolidation cell and post signs prohibiting trespassing. 

o Implement institutional controls to prevent disturbance of the cap remedy. 

• Subsurface Remedy 

o Install a bulkhead in the Big Five mine tunnel (also called the Adit tunnel in the ROD) to 

impound mine water. 

o Drill an extraction well and a return well into the tunnel to create a neutralization loop (also 

called a recirculation system). 

o Treat impounded mine water in situ to raise its pH. Consider carbon loading amendments to 

produce biological sulfate reducing conditions.  

o Monitor surface water quality in Left Hand Creek to assess the effectiveness of in-situ mine pool 

neutralization. 

o If in-situ mine pool neutralization does not achieve downstream remedial action objectives, treat 

impounded mine water using an ex-situ treatment system. A sulfate reducing biochemical reactor 

was contemplated in the ROD. 

o Monitor surrounding area to detect water leaking out of the underground workings through seeps 

or other previously unknown openings. 

o Implement institutional controls to restrict usage of on-site groundwater.2 

 

Table 2 presents the cleanup levels for the surface remedy. The cleanup levels apply to contaminated surface 

materials such as soil, tailings and waste rock. The cleanup levels were based on residential land use because 

future residential development was anticipated when the Site’s remedial investigation was conducted. The cleanup 

levels for lead were calculated based on site-specific bioavailability values, which were determined during the 

Site’s remedial investigation by performing in vitro bioavailability tests on samples collected from the Site. The 

cleanup level for arsenic was based on the 1x105 cancer risk. The cleanup level for thallium was based on the 

EPA Region 9 preliminary remediation goal for residential soils. Metals other than arsenic, lead and thallium 

were also detected in tailings and waste rock samples at elevated concentrations but were not assigned remedial 

goals because the locations of these exceedances were co-located in the area defined by arsenic, lead, and thallium 

contamination. Institutional controls have been implemented on the Captain Jack Mill consolidation cell and are 

planned for the Big Five Mine capped area and the single residence in the Site area. These controls will protect 

the capped areas from digging or well drilling.  

 

 
1 This area is now the Big Five Mine Capped Area. 
2 The 2008 ROD stated that “state environmental covenants will also include restrictions and additional requirements on any 

usage of on-site groundwater and/or surface water for potable water sources” (Section 15.4, Basis and Rationale for RAOs). 

The EPA has issued a Note to File to document its determination that surface water usage restrictions are not needed at this 

time (see Appendix G). 
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Table 2: Surface Contaminant Cleanup Levels 

Surface 

Contaminant 

ROD Cleanup Level 

(milligrams per kilogram [mg/kg]) 
Basis for Cleanup Level 

Arsenic 85 1x105 cancer risk 

Lead 

Big Five area: 830 

Big Five to Captain Jack area: 860 

Captain Jack Mill area: 380 

White Raven area: 400 

White Raven to Sawmill area: 750 

site-specific bioavailability 

Thallium 5.2 
EPA Region 9 preliminary remediation goal for 

residential soils 

Source: 2008 ROD, Section 15.4. page 15-2. 

 

The Site’s ROD states that the subsurface remedy will be designed to meet surface water standards at a point of 

compliance on Left Hand Creek downstream of the Site and upstream of the confluence with Puzzler Gulch (see 

Figure 1). As stated in the ROD, “Because on-site surface water will not be used for beneficial uses (i.e., drinking 

water), it is appropriate to use this downstream point to assess compliance with ARARs [applicable or relevant 

and appropriate requirements].” The ROD identifies the following ARARs for surface water, specific numeric 

criteria were not included in the ROD: 

 

• Clean Water Act Federal Water Quality Criteria. 

• Colorado Classification and Numeric Standards for Segments 4a and 4b of St. Vrain Creek, South Platte 

River Basin: Water Quality Control Division Reg. No. 38 (5 Code of Colorado Regulations 1002-38).3 

• Colorado Primary Drinking Water Standards (St. Vrain Creek classified for water supply use). 

 

The Site’s ROD states that groundwater compliance with ARARs will be determined through monitoring at well 

WRS-WG-12-101204 as an established point of compliance. However, physical access to this well was 

compromised and a new monitoring well, CJM-MW-04 was installed just upgradient of Puzzler Gulch. EPA 

guidance states that, in general, groundwater remediation levels should be attained throughout the contaminant 

plume.4 However, for this Site, the point of compliance was determined based on State of Colorado Regulation 

41.6.C1a, Section ii, which establishes the downstream extent of contamination as the point of compliance. This 

monitoring method was determined to be appropriate at the time of the ROD to monitor alluvial groundwater 

downstream from the influence of the waste piles. The ROD identifies the following ARARs for groundwater; 

specific numeric criteria were not included in the ROD: 

 

• National Primary Drinking Water Regulations (Maximum Contaminant Levels). 

• National Secondary Drinking Water Regulations (Secondary Maximum Contaminant Levels). 

• Colorado Primary Drinking Water Standards. 

• Basic Standards for Groundwater: Water Quality Control Division Reg. No. 41 (5 Code of Colorado 

Regulations 1002-41). 

 

The ROD identifies the National Primary Drinking Water Regulation goals (Maximum Contaminant Level Goals) 

as to-be-considered criteria. The ARARs listed above are the Site’s cleanup standards for surface water and 

groundwater at the established points of compliance (there are no site-specific numerical groundwater and surface 

water standards). 

 

 
3 The state revised the segmentation of St. Vrain Creek since the ROD. The relevant stream segment is now 4a (see pages 187 

and 367-368 of 5 CCR 1002-38 available at www.sos.state.co.us/CCR). 
4 Guidance for Evaluating Completion of Groundwater Restoration Remedial Actions (OSWER 9355.0-129, November 

2013). 
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Status of Implementation 

 

In 2012, the State completed construction of the surface remedy. All contaminated surface material has been 

excavated and capped in a consolidation cell or covered with clean fill and capped in place. Contaminated surface 

materials from various areas of the Site were placed in the Captain Jack Mill consolidation cell. The cell was then 

covered with a vegetated soil cover. Excavated areas were backfilled with clean fill and vegetated. In the White 

Raven area, all contaminated material was excavated and placed in the Captain Jack Mill consolidation cell, 

growth medium was spread through the excavated area, and the ground was seeded. At the private residence near 

the Captain Jack Mill area two feet of contaminated material were excavated except in a portion of the property 

that was not excavated due to the lower grade and the location of the septic system. The entire residential area was 

capped with two feet of clean fill and growth medium. Figures 2 and 3 depict the capped areas at the Site. The 

vegetated soil cover systems are well established. The Institutional Control Review section below describes the 

status of institutional controls at the Site. All the surface remedy components selected in the Site’s decision 

documents have been implemented, except for certain institutional controls. 

 

The ROD stated that access controls around the consolidation cell would likely be required and anticipated that a 

fence would be built. Instead of a fence, large boulders were systematically placed around the perimeter of the 

consolidation cell to prevent vehicular traffic. There are signs posted reading “Reclaimed Area Keep Off” at the 

Captain Jack Mill consolidation cell, the Big Five Mine capped area and the White Raven area. These access 

controls and informational signs appear to be adequately protecting the remedy. 

 

The State constructed the subsurface remedy from 2015 to 2017. A flow-through concrete bulkhead was 

constructed in the Big Five mine tunnel, about 650 feet from the portal. Prior to the construction of the bulkhead, 

488 tons of crushed limestone were placed in the Big Five mine tunnel upstream of the bulkhead to help 

neutralize the acidity of the mine pool. A recirculation system was installed to withdraw water from behind the 

bulkhead and return it to a location about 850 feet upstream of the bulkhead.  

 

Water is piped from the bulkhead to the lined upper settling pond, located adjacent to the portal of the Big Five 

mine tunnel at the top of the Big Five Mine capped area. A standpipe in the upper settling pond routes mine 

drainage via a surface pipe to the lower settling pond, located at the foot of the Big Five Mine capped area, 

thereby preventing the water from contacting the capped mine waste. Water discharges through a standpipe in the 

lower settling pond to a low-lying area. The water meanders through this area before it enters into Left Hand 

Creek. 

 

In May 2018, the EPA and the State (the Agencies) closed the valve on the flow-through bulkhead of the Big Five 

mine tunnel to begin the in-tunnel treatment system remedy. In September 2018, the Agencies partially reopened 

the valve on the bulkhead because water levels in the mine pool rose more rapidly than anticipated, and a 

controlled release was necessary to prevent an uncontrolled release in a new location. 

 

In October 2018, the Agencies determined that the controlled release caused a reported fish kill downstream of the 

Site in Left Hand Creek. Field monitoring indicated that water discharging from the Big Five mine tunnel was 

more acidic and contained higher levels of metals than in water samples previously collected from boreholes into 

the tunnel. The Agencies determined that this was due to stratification of the mine pool, where water closer to the 

surface was near neutral and water toward the tunnel floor was more acidic and had higher metals concentrations. 

Sampling techniques used during the summer of 2018 were apparently collecting unrepresentative samples.  

 

The high acidity and heavy metals, coupled with the seasonal low flows in Left Hand Creek, resulted in water 

quality impacts from the Site to about 5 miles downstream. The EPA, in coordination with the State, conducted an 

emergency response and implemented a temporary external treatment system utilizing lime, polymer and aeration, 

to treat acid mine drainage water from the Big Five tunnel prior to discharge into Left Hand Creek. Once the 

water level and water chemistry in the tunnel was returned to pre-remedial conditions, the temporary external 

water treatment plant was turned off in December 2019. 
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Several factors appear to have contributed to the poor water quality in the mine pool. The initial flooding of the 

mine workings may have re-dissolved metals-laden salts, previously deposited from acid mine drainage 

generation, from the walls of the workings and fracture zones in the subsurface creating more contaminated water.  

The operation of the recirculation system in 2018 was not effective in mixing the water with the limestone placed 

in the mine tunnel. The limestone may have been rendered ineffective due to iron armoring, or flow may have 

bypassed the limestone bed. Additional alkalinity was not deemed necessary at the time due to misleading non-

representative sample results. 

 

The ROD acknowledged that the selected remedy is an innovative treatment technology and contemplated an 

optional approach of adding organic carbon into the mine pool to create a sulfide-reducing bioreactor within the 

mine pool. Therefore, revised operation of the Big Five in-tunnel treatment is being conducted as a full-scale 

treatability study demonstration project (treatability study). The objective is to modify and optimize the remedy 

implementation to improve the water quality within the mine pool. The treatability study is described in the 

August 2020 In-Tunnel Treatability Study Work Plan. The flow-through valves in the bulkhead were again closed 

in September 2020 to allow the water level behind the bulkhead to rise. The elevation of the mine pool was 

increased until the pyritic (acid-generating) minerals were submerged, limiting the amount of air present and 

reducing acid generation from oxygen contact with the pyritic minerals. Treatment-generated solids (sludge) from 

the lower settling pond (containing residual alkalinity) and other alkalinity sources (hydrated lime (CaOH) and 

caustic soda (NaOH)) have been periodically added to the mine pool to lower its acidity. Organic carbon sources 

(methanol, starch, molasses) have been periodically added to the mine water to provide food and energy sources 

to stimulate naturally-occurring bacteria. Bacterial metabolism of these amendments creates a lowered reduction-

oxidation potential and drives the conversion of iron hydroxide (Fe(OH)3) to iron sulfide (FeS). During this 

conversion, hydroxide ions are liberated, which also helps neutralize the acidity of the mine pool. As free sulfide 

is produced, other metals are also precipitated as metal sulfides. It is anticipated that periodic additions of 

alkalinity and organic carbon will be required. The treatability study is determining the necessary quantity and 

frequency of future additions.   

 

Several changes and improvements to the subsurface remedy were required to implement the treatability study. 

The recirculation system flow capacity was increased. An updated communication system was also installed to 

enhance remote monitoring. Additional monitoring, including pH, conductivity, and flow rate, were installed in 

the discharge line from the bulkhead pipes. 

 

A tracer study determined that water from the seasonal creek at the Dew Drop area (see Figure 2) was infiltrating 

the ground and entering the Big Five mine tunnel. In fall 2021, EPA contractors lined the creek bed with an 

impermeable liner, secured in place with riprap, to prevent creek water from infiltrating into the mine tunnel. 

 

Also, the New California Raise, which is a vertical opening that connects into the Big Five Mine workings near 

the Highway 72, was sealed by the Colorado Division of Reclamation, Mining and Safety. Polyurethane mine 

foam was used to block oxygen and water from entering the mine tunnel, to reduce the formation of acid mine 

drainage. Pipes were installed through the foam seal to allow for the future addition of treatment reagents. The 

area was backfilled with soil and protected from vehicle access by jersey barriers.   

 

Regular surface water and groundwater monitoring began in 2014 to provide a baseline for comparison with 

surface water quality as mine pool remediation continues. The sample frequency of surface water sampling 

increased in 2019. Groundwater and mine pool borehole monitoring locations have been sampled at varying 

frequencies depending on the water level in the mine pool. Seep inspection and sampling is performed quarterly.     
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Figure 2: Detailed Site Map 
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Institutional Control (IC) Review  

 

Table 3 presents a summary of the Site’s institutional controls. The Site’s decision documents require the 

implementation of institutional controls to prevent disturbance of the remedy caps and to restrict usage of certain 

on-site groundwater. The State issued a Notice of Environmental Use Restrictions (NEUR) in October 2013 for 

the Captain Jack Mill consolidation cell that prohibits disturbing the cap and other remedy components. The 2013 

Notice of Environmental Use Restrictions also prohibits using groundwater for domestic purposes at the Captain 

Jack Mill consolidation cell property. A second NEUR was recorded in 2022 for the Dew Drop and Niwot 

borehole area on the west side of Highway 72. This IC also protects the remedy features and prohibits domestic 

use of groundwater. Appendix H provides a copy of the 2013 and 2022 NEUR.5 Boulder County Parks and Open 

Space, the owner of the Captain Jack Mill consolidation cell property and the Dew Drop and Niwot borehole 

property, submits an annual inspection report to the State and the EPA documenting compliance with the 2013 

and 2022 NEURs.  

 

Institutional controls have not yet been implemented to prevent disturbance of the Big Five capped area and the 

capped residential yard near the Captain Jack Mill area. Nor have other institutional controls been implemented to 

restrict potable use of groundwater at the Site. 
 

Table 3: Summary of Institutional Controls (ICs) 

Media, 

Engineered 

Controls, and 

Areas That Do 

Not Support 

Unlimited Use 

and Unrestricted 

Exposure Based 

on Current 

Conditions 

ICs 

Needed 

ICs Called 

for in the 

Decision 

Documents 

IC 

Objective 
Impacted Parcels 

Title of IC Instrument 

Implemented and Date 

Subsurface soil Yes Yes 

Restrict 

excavation 

and 

construction 

on capped 

areas. 

Captain Jack Mill 

consolidation cell 

10/14/2013 Notice of 

Environmental Use Restrictions 

for Captain Jack Mill 

consolidation cell prohibits 

disturbing the cap and other 

remedy components. 

Big Five capped 

area, capped 

residential yard at 

Captain Jack Mill 

area 

No institutional controls have 

been implemented for the Big 

Five capped area and the capped 

residential yard at Captain Jack 

Mill area. 

Groundwater Yes Yes 

Restrict use of 

on-site 

groundwater. 

Captain Jack Mill 

consolidation cell 

10/14/2013 Notice of 

Environmental Use Restrictions 

for Captain Jack Mill 

consolidation cell prohibits using 

groundwater for domestic 

purposes. 

 
5 Available online at https://www.colorado.gov/pacific/cdphe/sites-environmental-covenants-and-use-restriction. 
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Media, 

Engineered 

Controls, and 

Areas That Do 

Not Support 

Unlimited Use 

and Unrestricted 

Exposure Based 

on Current 

Conditions 

ICs 

Needed 

ICs Called 

for in the 

Decision 

Documents 

IC 

Objective 
Impacted Parcels 

Title of IC Instrument 

Implemented and Date 

Dew Drop and 

Niwot areas 

4/18/2022 Notice of 

Environmental Use Restrictions 

for Dew Drop and Niwot areas 

prohibits using groundwater for 

domestic purposes and protects 

subsurface remedy features. 

Big Five Mine 

area, residential 

property at Captain 

Jack Mill area, all 

other parcels with 

groundwater 

contamination 

No institutional controls have 

been implemented for other areas 

of the Site (Big Five Mine area, 

residential property at Captain 

Jack Mill area, all other parcels 

with groundwater 

contamination). 

 

 

Systems Operations/Operation and Maintenance (O&M) 

 

The State conducts long-term Operations and Maintenance (O&M) of the surface remedy. O&M activities include 

routine inspections and repair of erosion or other damage that may threaten the protectiveness of the remedy, as 

needed. Inspections include an evaluation of landowners’ compliance with the use restrictions contained in 

environmental covenants. To ensure consistent and reliable monitoring of the surface remedy, an O&M work plan 

has been finalized (April 2022). 

 

Boulder County Parks and Open Space, the owner of the Captain Jack Mill consolidation cell property, submits an 

annual inspection report to the Agencies for the Captain Jack Mill property. 

 

In 2019, Boulder County required property owners to clean up debris from squatters near the Dew Drop area. 

Also, during 2019, there was a wildfire within a mile of the Site. Although the Site had to be evacuated, remote 

monitoring of the system continued, and the Site was not affected. 

 

III. PROGRESS SINCE THE PREVIOUS REVIEW 
 

This section includes the protectiveness determination and statement from the 2017 FYR as well as the 

recommendations from the 2017 FYR and the status of those recommendations. 
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Table 4: Protectiveness Determinations/Statements from the 2017 FYR 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

1 Will be Protective 

The remedy at OU1 is expected to be protective of human health and the environment 

upon completion. Upon completion, the surface and subsurface remedies are expected 

to achieve the remedial action objectives for soils, tailings, and waste rock; surface 

water; and groundwater. In the interim, remedial activities completed to date have 

adequately addressed all exposure pathways that could result in unacceptable risks to 

human health. The surface remedy is functioning as designed; the vegetated covers have 

eliminated exposure to contaminated soil, tailings and waste rock and have eliminated 

surface water contact with these materials. The subsurface remedy is currently being 

constructed. Surface water contamination may pose an ecological risk until the 

subsurface remedy reduces contaminant levels. 

 

Table 5: Status of Recommendations from the 2017 FYR 

OU # Issue Recommendation 
Current 

Status 

Current 

Implementation 

Status Description 

Completion 

Date 

1 
The Site does not have a 

written O&M plan for the 

completed surface remedy. 

Draft an O&M plan 

for the surface 

remedy. 

Completed 

The O&M plan for the 

surface remedy was 

finalized.  

4/18/2022 

1 

Institutional controls have not 

yet been implemented to 

prevent disturbance of the 

capped areas at the Big Five 

area and the residential yard at 

the Captain Jack Mill area. 

Institutional controls have not 

yet been implemented to 

restrict use of on-site 

groundwater, except at the 

Captain Jack Mill 

consolidation cell. 

Implement 

institutional controls 

to prevent 

disturbance of the 

capped areas at the 

Big Five area and the 

residential yard at the 

Captain Jack Mill 

area and to restrict 

use of on-site 

groundwater. 

Ongoing 

The State and the EPA 

are continuing efforts to 

implement institutional 

controls. 

N/A 

 

IV. FIVE-YEAR REVIEW PROCESS 
 

Appendix A lists documents reviewed as part of this FYR. 

 

Community Notification, Community Involvement and Site Interviews 

 

A public notice was published in the Boulder Daily Camera on 10/27/2021, stating that the FYR was underway 

and inviting the public to submit any comments to the State or the EPA. Appendix C presents a copy of the public 

notice. The results of the review and the report will be made available at the Site’s information repositories: 

 

• Colorado Department of Public Health and Environment, Hazardous Materials & Waste Management 

Division Records Center, 4300 Cherry Creek Drive South, Denver, Colorado 80246 (303-692-3331 | toll-

free: 888-569-1831 ext. 3331). 

• EPA Superfund Records Center, 1595 Wynkoop Street, Denver, Colorado 80202 (303-312-7273 | toll-

free in Region 8 only: 800-227-8917 ext. 312-7273). 

 

More Site information is also available online at https://cdphe.colorado.gov/captain-jack-mill-lefthand-canyon 

and https://www.epa.gov/superfund/captain-jack. 
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During the FYR process, interviews were conducted to document any perceived problems or successes with the 

remedy implemented to date. The interviews are summarized below. Appendix D provides the full interview 

forms. 

 

The Left Hand Water District Board of Directors believes that the current attempt to manage the mine effluent 

through in-situ methods has been inadequate and that the EPA should proceed with developing an ex-situ mine 

water treatment system. The Town of Jamestown stated that overall, the Site looks better, but their impression is 

that the current method of remediation may not be sufficiently effective. They offered a number of observations 

and recommendations in their response. The Left Hand Watershed Center commended the EPA and CDPHE on 

the quality of work already accomplished at the Site. They provided recommendations for moving forward with 

cleanup activities. The St. Vrain and Left Hand Water Conservancy District provided a letter of support for the 

Left Hand Watershed Center’s comments. The District recognizes the quality work already accomplished at the 

Site by CDPHE and the EPA. 

 

 

Data Review 

 

This data review focuses on surface water and groundwater since the beginning of the treatability study in the Big 

Five mine tunnel. Surface water and groundwater samples were analyzed for total recoverable metals, dissolved 

metals, alkalinity, and anions. Surface water and groundwater have been sampled periodically since 2014. From 

2014 through 2017, two sampling events were conducted each year to determine the metal concentrations in the 

surface water and ground water during high-flow and low-flow conditions. The frequency of sampling increased 

starting in 2018. The purpose of sampling is to determine the spatial and temporal distribution of contamination, 

to evaluate remedy performance and to determine if the RAO’s are being met. Appendix I provides the surface 

water and groundwater sampling data for select locations. Figure I-1 shows the sampling locations.  

 

The ROD established a point of compliance for meeting surface water and groundwater RAOs. These are 

monitored at SW-10 (a sampling location located in Left Hand Creek downstream of the Big Five mine tunnel 

discharge and upstream of the confluence with Puzzler Gulch) and MW-4 (ground water monitoring location near 

SW-10). Since the start of the treatability study, more frequent monthly monitoring at SW-10 has been conducted 

as part of the ongoing treatability study. Discharge from the treatability study began in February 2021. Water 

quality in the tunnel changed rapidly in response to the treatment amendments and for several months water 

chemistry in-tunnel swung between high and low pH and higher and lower metals. The external water treatment 

plant was used to treat discharges to protect the creek during this time frame. Additional modifications including 

extending the treatment zone by adding the treatment amendments further up gradient in the mine workings 

resulted in more stable and consistent water chemistry by mid-summer 2021. The results from monthly sampling 

of the surface water point of compliance (SW-10) from the 12-month period starting in July 2021 were evaluated 

for attainment with the current surface water standards. Appendix J shows that both the acute and chronic 

standards were attained starting in July 2021. Table 6 shows the average concentrations detected for surface water 

COCs at SW-10 (the in-creek point of compliance), SW-06 (upstream of the Big Five tunnel), and SW-02 (Big 

Five discharge after the lower Settling Pond) since July 2021. Table 7 shows the concentrations detected for 

groundwater COCs at MW-04 (point of compliance). The data available since the treatability study began shows 

that this groundwater monitoring point is in compliance with the current standards.    

 

Additionally, macroinvertebrates were sampled during low-flow periods in 2015 through 2021 to determine the 

composition and health of macroinvertebrate communities. Stream bed pore water was sampled for dissolved 

metals in 2016 through 2021 during low-flow periods. Sediment was sampled for total recoverable metals in 2016 

through 2021. Ongoing monitoring of all media will be analyzed in the future to assess the effectiveness of the 

next phase of the subsurface remedy. 
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Table 6: Surface Water Sampling Results  

 

COC 

National 

Recommended 

Water Quality 

Criteria - Aquatic 

Life 

(µg/L)a 

State Surface Water 

Standard 

(µg/L)b 

Dissolved Metals Concentration from July 2021 to 

June 2022 (µg/L)c 

Acute Chronic Acute Chronic 

SW-10 

(Point of 

Compliance) 

SW-06 

(Upstream 

of Big Five) 

SW-02f (Big Five 

Discharge after 

Lower Settling 

Pond) 

Avge Avge Avge 

Arsenic 340 150 340 0.02 (T) <0.5 <0.5 0.6 

Cadmium 0.9 0.43 0.9 0.43 0.13 0.10 <0.088 

Copper --d --d 7 5 2.76 1.25 <0.71 

Iron -- 1,000 -- 1,000 (T) 81 (T) 124 (T) 3,831 

Lead 30.1 1.2 30.1 1.2 0.23 0.32 0.23 

Manganese -- -- 2,370 1,309 232 3.32 4,788 

Zinc 65.1 65.7 85.2 64.5 45 13.2 5.1 

Notes: 

a. Source: https://www.epa.gov/wqc/national-recommended-water-quality-criteria-aquatic-life-criteria-table. All 

criteria are for dissolved concentrations. Hardness-dependent values were calculated using a hardness value of 50 

mg/L as a representative value; hardness at these locations ranged from 17 to 670 mg/L. 

b. Source: Code of Colorado Regulations, Water Quality Control Commission, Regulation #38 Stream 

Classifications and Water Quality Standards (5 CCR 1002-38) Segment 4a page 367. Hardness-dependent values 

were calculated using a hardness value of 50 mg/L as a representative value; hardness at SW-10 ranged from 17 

to 140 mg/L. All values are dissolved unless otherwise noted. 

c. Source: Excel spreadsheet provided by EPA contractor. 

d. The freshwater criteria are calculated using the Biotic Ligand Model: https://www.epa.gov/wqc/aquatic-life-

criteria-copper. Two of the 10 required input parameters (dissolved organic carbon and potassium) have not been 

regularly collected for this calculation; therefore, the national copper standard has not been calculated. For this 

review the copper concentrations are compared to the State standards.  

e. For non-detect results, the detection limit was used to calculate the average. For months when duplicate samples 

were collected, the higher of the two results was used to calculate the average 

f. Monitoring location SW-02 began sampling in November 2021, therefore the range is November 2021-June 2022. 

 

µg/L = micrograms per liter 

(T) = total recoverable concentration 
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Table 7: Groundwater Sampling Results at Point of Compliance 

 

COC 

State Groundwater 

Standard 

(µg/L)a 

Dissolved Metals Concentration at MW-04 

(µg/L)b 

May 2021 August 2021 

Antimony 6 <0.5 <0.5 

Arsenic 10 <0.6 <0.6 

Cadmium 5 <0.1 0.131 J 

Copper 1,300c 3.83 3.66 

Lead 15c <0.1 <0.1 

Manganese 50d <7.5 <7.5 

Thallium 2 <1 <1 

Zinc 5,000d 50.5 75 

Notes: 

a. Source: Code of Colorado Regulations, Water Quality Control Commission, Regulation 

#11 Colorado Primary Drinking Water Regulations (5 CCR 1002-11) 

b. Source: Excel Spreadsheet provided by EPA contractor. Table includes the maximum 

between the sample and its duplicate. 

c. Value shown in table is the action level. Copper also has a secondary MCL (1,000 µg/L). 

d. Secondary MCL 

 

J = estimated value 

µg/L = micrograms per liter 

 

 

Site Inspection 

The Site inspection took place on 10/14/2021. Participants included State project manager Mary Boardman, State 

public information officer Jeannine Natterman, EPA remedial project manager Joy Jenkins, EPA enforcement 

specialist Crystal Edmunds, and Treat Suomi and Hagai Nassau from EPA FYR contractor Skeo. The purpose of 

the inspection was to assess the protectiveness of the remedy. Appendix E provides the FYR Site inspection 

checklist. Appendix F provides photographs from the FYR site inspection. 

 

Site inspection participants toured the following areas of the Site: Big Five, Captain Jack Mill, White Raven, and 

Dew Drop. All the capped and/or revegetated areas at the Site (Captain Jack Mill consolidation cell, Big Five 

Mine capped area, White Raven excavation area, residential yard at Captain Jack Mill area) are in excellent 

condition, with no erosion, settling or cracks evident. Vegetation on the covers is well established; it consists of a 

variety of grasses and wildflowers. Surface water diversion ditches along the upper slopes of the Captain Jack 

Mill consolidation cell and the Big Five Mine capped area are functioning to divert surface water away from the 

capped waste, reducing the generation of leachate. The diversion ditch above the Big Five Mine capped area has 

some vegetation, including small saplings, growing in the ditch, but there is no evidence that the vegetation 

impedes water flow in any way that affects the remedy. Ditch cleanout was performed in August 2022.  

 

The soil cover at the residential yard near the Captain Jack Mill area is functioning to prevent exposure to the 

underlying contaminants, with no erosion or breaches evident. 

 

The mine drainage collection system at the Big Five Mine area is functioning properly. Portions of the pond liner 

along the banks of the upper settling pond are exposed. The exposed liner is intact, above the water level, and not 

showing any signs of leakage. 

 

Within the past five years, utility poles with power lines were installed to provide electrical power for the 

subsurface remedy at the Big Five Mine area. Several of the poles were installed at the edge of the Big Five Mine 

capped area; the locations were selected to prevent penetration of the cover system. 
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Site inspection participants viewed a creek at the Dew Drop area that was lined with an impermeable liner in 

September-October 2021 to prevent creek water from infiltrating into the Big Five mine tunnel. 

 

Locked gates restrict vehicle access to parts of the Site. The Site is not fenced. Boulders were placed along the 

Captain Jack Mill consolidation cell, the Big Five Mine capped area and the White Raven area to prevent vehicle 

access to those areas. There has been no evidence of vehicles driving on capped areas. People sometimes trespass 

on parts of the Site. Within the past five years, trespassers stole solar panels from some of the Site’s monitoring 

wells. 

 

V. TECHNICAL ASSESSMENT 
 

QUESTION A:  Is the remedy functioning as intended by the decision documents? 

 

Question A Summary: 

 

The surface remedy is functioning as designed. The vegetated covers at the Captain Jack Mill consolidation cell, 

the Big Five Mine capped area, and the residential yard at the Captain Jack Mill area have eliminated exposure to 

contaminated soil, tailings and waste rock and have eliminated surface water contact with these materials. In the 

White Raven area, all contaminated material was excavated, and the area was revegetated. Any necessary repairs 

or changes to the upper settling pond to address the exposed liner will be done in conjunction with future work on 

the external polishing system for the subsurface remedy. No evidence of leakage from the upper settling pond was 

apparent. 

 

The State conducts O&M of the surface remedy. Maintenance activities include routine inspections and repair of 

erosion or other damage that may threaten the protectiveness of the remedy, as needed. Inspections include 

evaluation of landowners’ compliance with the use restrictions contained in environmental covenants.  

 

The State recorded a Notice of Environmental Use Restrictions (NEUR) for the Captain Jack Mill consolidation 

cell in 2013, which prohibits disturbing the cap and other remedy components and prohibits using groundwater 

for domestic purposes. A second NEUR was recorded in 2022 for the Dew Drop and Niwot borehole area. This 

IC protects the remedy features and also prohibits domestic use of groundwater. No violations were observed 

during the FYR site inspection. The property owner submits an annual inspection report to the Agencies. 

 

Institutional controls have not yet been implemented to prevent disturbance of the capped areas at the Big Five 

area and the residential yard at the Captain Jack Mill area. Institutional controls have not yet been implemented to 

restrict use of on-Site groundwater, except at the properties mentioned above. Private property owners have been 

reluctant to place institutional controls on their properties. The State and the EPA reach out to property owners 

periodically with a focus on properties that may be offered for sale in the near future.  

 

The ROD stated that access controls around the consolidation cell would likely be required; the ROD anticipated 

that a fence would be built. Instead of a fence, large boulders were systematically placed around the perimeter of 

the consolidation cell to prevent vehicular traffic; the boulders are effectively preventing vehicular traffic. The 

Site has signs posted reading “Reclaimed Area Keep Off” at the Captain Jack Mill consolidation cell, the Big Five 

Mine capped area, and the White Raven area. These access controls and informational signs appear to be 

adequately protecting the surface remedy. 

 

The subsurface remedy continues to be optimized and modified. During the initial operation of the subsurface 

remedy to treat the Big Five tunnel acid mine drainage, the water quality worsened and resulted in greater 

contaminant loading to the Left Hand Creek in 2018. Revised operation of the subsurface remedy is being 

conducted as a treatability study to modify and optimize the subsurface remedy. The treatability study includes 

various amendments to the mine pool to reduce acidity and stimulate microbiological growth to prevent further 

acid mine drainage generation and to remove metals from the water by metal sulfide precipitation.  
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As the subsurface remedy has been modified and optimized, the State surface water standards have been 

consistently met starting in July 2021 as measured at SW-10. The Agencies are continuing to optimize the 

subsurface remedy through the treatability study to determine what additional changes are needed to create a 

robust system that consistently meets the RAOs. As contemplated in the ROD an external (ex-situ) system will be 

designed for additional treatment of the discharge from the Big Five In-tunnel treatment system. It is anticipated 

that once the remedy is fully installed and the two systems are operating together, RAOs will be consistently met 

for the long term. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and remedial action objectives used 

at the time of the remedy selection still valid? 

 

The exposure assumptions, toxicity data, cleanup levels and remedial action objectives used at the time of the 

remedy selection are still valid, except that a new toxicity value for thallium has been established since the ROD, 

as described below. 

 

The 2008 ROD established numerical cleanup levels for arsenic, lead, and thallium in surface materials such as 

soil, tailings, and waste rock (see Table 2). The cleanup levels for arsenic and lead are still protective for 

residential use and haven’t changed since the last five-year review; see the 2017 five-year review for additional 

analysis. 

 

The 2008 ROD established a surface remedy cleanup level for thallium of 5.2 milligrams per kilogram (mg/kg), 

based on the EPA Region 9 preliminary remediation goal for residential soils. The non-cancer toxicity value for 

thallium has changed since the EPA issued the 2008 ROD. The current residential soil screening level is 0.78 

mg/kg, which is based on non-cancer hazard. The Site’s 2014 Remedial Action Completion Report shows that 

most of the confirmation samples had no detectable levels of thallium (detection limit = 2.5 mg/kg), but some of 

the samples contained thallium at estimated concentrations ranging from 0.18 mg/kg to 2.1 mg/kg.  

 

Residential exposures are currently controlled. The single residence at the Site has a clean soil cover of two feet, 

eliminating the risk of exposure to thallium-contaminated soils. Other areas of the Site are used for passive 

recreation and do not have residences. The recreational exposure assumptions from the Risk Assessment Report, 

Vol. 1 (May 2008) were used and evaluated in the Regional Screening Level Calculator (https://epa-

prgs.ornl.gov/cgi-bin/chemicals/csl_search) with this lower thallium screening value. The recreational exposure 

scenario screening level was calculated at 5.26 mg/kg (Appendix K). This indicates that recreational exposures 

are not at a level of concern. While exposures are controlled in the short-term, a more thorough evaluation of the 

thallium levels is recommended to determine if additional actions are needed should land use change from 

recreational to residential.  

 

For lead in soil, the EPA’s Office of Solid Waste and Emergency Response Directives 9355.4-12 (EPA, 1994) 

and 9200.4- 27P (EPA, 1998), were identified as federal chemical-specific To Be Considered guidance 

documents. However, since 1994 and 1998 when those documents were issued, increasing evidence has shown 

that blood lead levels below 10 μg/dL may also have negative health impacts. The EPA is currently evaluating its 

lead cleanup policy based on recent studies that suggest adverse health effects are associated with blood levels 

less than 10 µg/dL. The EPA will continue using current lead policy until the Agency provides modified guidance 

for sites with lead contamination. 

 

Risk assessment methods have not changed in a way that affects the protectiveness of the remedy.  

 

QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 

remedy? 

 

No other information has come to light that calls into question the protectiveness of the remedy. 
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VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the FYR: 

None 

 

 

 

 

 

Issues and Recommendations Identified in the FYR: 

OU(s):  

OU1 (Sitewide) 

Issue Category: Monitoring 

Issue: The toxicity value for thallium has changed, so the surface cleanup level 

selected in the 2008 ROD for residential exposure may no longer be valid.  The 

laboratory detection limit for thallium in the surface remedy confirmation 

sampling was higher than the current residential soil screening level. 

Recommendation: Re-evaluate the soil concentrations and exposure pathways 

and determine whether additional cleanup, institutional controls or other actions 

are needed to prevent unacceptable exposure to thallium. 

Affect Current 

Protectiveness 

Affect Future 

Protectiveness 

Party 

Responsible 

Oversight Party Milestone Date 

No Yes State 
 

EPA 9/30/2025 

OU(s):  

OU1 (Sitewide) 

Issue Category: Institutional Controls 

Issue: Institutional controls have not yet been implemented to prevent disturbance 

of the capped areas at the Big Five area and the residential yard at the Captain 

Jack Mill area. Institutional controls have not yet been implemented to restrict use 

of on-Site groundwater, except at two properties. 

Recommendation: Implement institutional controls to prevent disturbance of the 

capped areas at the Big Five area and the residential yard at the Captain Jack Mill 

area and to restrict use of potentially-impacted on-Site groundwater. 

Affect Current 

Protectiveness 

Affect Future 

Protectiveness 

Party 

Responsible 

Oversight Party Milestone Date 

No Yes State 
 

EPA 9/30/2025 
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Other Findings: 

Additional findings that do not impact the current protectiveness of the remedy are identified below: 

 

1. The community requests more frequent outreach and information. 

2. The State and the EPA have determined that the ex-situ (external) treatment system is needed in 

conjunction with the in-tunnel system to ensure reliable operations in the long term and to ensure that 

water quality standards are met consistently.  

 

 

VII. PROTECTIVENESS STATEMENT 
 

Protectiveness Statement 

Operable Unit: 

OU1 

Protectiveness Determination: 
Short-term Protective 

 

Protectiveness Statement: 
 The remedy currently protects human health and the environment because soil contaminant levels are acceptable 

for the current land use and the surface water standards have been attained during the past year of the treatability 

study.  However, in order for the remedy to be protective in the long term, the following actions need to be taken 

to ensure protectiveness: (1) re-evaluate the soil thallium concentrations and exposure pathways and determine 

whether additional cleanup, institutional controls or other actions are needed to prevent unacceptable exposure to 

thallium, (2) place institutional controls to protect remedy features and prevent domestic groundwater use, and 

(3) continue to implement the subsurface remedy and design and construct the ex-situ treatment phase.  

 

 

VIII. NEXT REVIEW 
 

The next FYR Report for the Captain Jack Mill Superfund site is required five years from the completion date of 

this review. 
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APPENDIX B – SITE CHRONOLOGY 
 

Table B-1: Site Chronology 

Event Date 

Mining activities conducted at the Site  1896-1992 

Boulder County removed more than 25,000 cubic yards of sand and gravel from the 

north slope of the Captain Jack Mill area for borrow material – (note: this excavated 

space was used during the milling activities in the 70’s through the 1992 and later was 

used to create the Captain Jack Mill area consolidation cell.) 

Prior to 1974 

Residence built at Captain Jack Mill area  1974 

Buildings and tailings ponds constructed at Captain Jack Mill area  1975 

Colorado Mined Land Reclamation Division issued a Cease and Desist Order to the 

property owner 

May 22, 1986 

Mine Safety and Health Administration reported the Site to the EPA  September 16, 1986 

The EPA conducted a removal action to address chemical wastes left in the area December 1987 through 

January 1988 

Colorado Division of Minerals and Geology obtained an injunction to prevent further 

milling operations 

October 21, 1992 

The EPA completed a drum and chemical removal action. April 1993 

The EPA led an emergency removal of miscellaneous hazardous wastes from the Site  2000 

The EPA and the state entered into a Cooperative Agreement for the Site to be under 

State-lead management 

June 5, 2003 

The EPA listed the Site on the National Priorities List  September 29, 2003 

The EPA conducted an emergency removal action of miscellaneous hazardous wastes 

from the Site, including a large amount of household waste, debris, paint containers 

and a variety of chemical wastes 

December 2004 through 

March 2005 

The EPA conducted an emergency removal action to rehabilitate the Big Five mine 

tunnel and remove impounded mine water 

August 2006 through May 

2007 

The state completed the RI/FS May 2008 

The state and the EPA issued the Site’s Record of Decision  September 29, 2008 

The state started the remedial action (surface remedy)  August 9, 2011 

The state and the EPA issued the Site’s Explanation of Significant Differences  October 6, 2011 

The state completed the remedial design (surface remedy)  December 29, 2011 

The state completed the remedial design (subsurface remedy)  September 27, 2013 

The state issued the Notice of Environmental Use Restrictions for Captain Jack Mill 

consolidation cell 

October 14, 2013 

The state completed the remedial action (surface remedy)  November 8, 2013 

The state issued the Remedial Action Completion Report for the surface remedy  August 4, 2014 

The state started field construction of the subsurface remedy  October 2015 

The EPA issued the Site’s first five-year review report September 26, 2017 

The valves were closed on the bulkhead to start the initial subsurface remedy operation May 2018 

Water quality in the mine pool became more concentrated with metals and acidity 

during a controlled release which impacted Left Hand Creek 

October 2018 

The state and the EPA started an emergency removal action to temporarily treat mine 

discharge from the Big Five mine tunnel  

October 24, 2018 

After returning the water level behind the bulkhead to historic conditions, the state and 

the EPA shut down the temporary water treatment plant 

December 23, 2019 

The In-Tunnel Treatability Study Demonstration project began to modify and optimize 

the subsurface remedy. 

August 27, 2020 
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APPENDIX D – INTERVIEW FORMS 
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CAPTAIN JACK MILL SUPERFUND SITE  

FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: Captain Jack Mill 

EPA ID: COD981551427 

Interviewer name:  Interviewer affiliation:  

Subject name: Town of Jamestown- Govt. 

Kenneth Lenarcic 
Subject affiliation: Town of Jamestown 

Subject contact information: 303 938-1486 

Interview date: April 26, 2022 Interview time: 

Interview location:  

Interview format (circle one):   In Person          Phone          Mail          Email          Other: 

Interview category: Local Government 

 

 

1. Are you aware of the former environmental issues at the Site and the cleanup activities that have taken place 

to date? 

 

Yes 

 

2. Do you feel well-informed regarding the Site’s activities and remedial progress? If not, how might EPA 

convey site-related information in the future? 

 

The Town of Jamestown is a statutory town located on James Creek in the Left Hand/James Creek 

Watershed.  The municipality has a seat on the Board of Directors of the Left Hand Watershed Center.  

The Town is informed through meetings and activities of the Watershed Center. 

 

3. What is your overall impression of the project, including cleanup, maintenance and reuse activities (as 

appropriate)? 

 

Overall the site looks better, but our impression is that the current method of remediation mat not be 

sufficiently effective. 

 

4. What have been the effects of this Site on the surrounding community, if any? 

 

The watershed is affected by various and numerous remains of mining activities in the 19th and early 

20th century.  The Captain Jack has a direct effect on Left Hand Creek.  It is the best interest of 

mountain communities that the watershed be mitigated. 

  

5. Have there been any problems with unusual or unexpected activities at the Site, such as emergency response, 

vandalism or trespassing?   

 

None that we are aware of. 

 

6. Has EPA kept involved parties and surrounding neighbors informed of activities at the Site? How can EPA 

best provide site-related information in the future? 

 

The Town has assigned representatives to attend Watershed Center meetings and bring back 

information to the community and the Town Board of Trustees. That information is disseminated to 

the community. 
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7. Do you have any comments, suggestions, or recommendations regarding any aspects of the project? 

 

The Town representative recently attended an inspection of the site with members of the Left Hand 

Watershed Center (LWC) Staff and Board of directors.  Based upon this visit we offer the following 

observations and recommendations: 

 

1.  The criteria for success of the project is unclear. It appears that the mine drainage into Left Hand 

Creek is somewhat improved but is not meeting all of the criteria set by the contractor, MineWater, 

LLC.  The Captain Jack is going through its second five year review, and while the site looks much 

better, the effluent affecting Left Hand Creek requires further improvement. 

 

2. We are not scientists or environmental engineers, but we do agree with the LWC staff and 

consultants that the present method in situ treatment be terminated and “ex situ mine water treatment” 

be considered in accordance with the 2008 Record of Decision.  We also agree that CDPH&E and EPA 

should immediately initiate the design of an ex situ resolution. 

 

3.  Finally, The issues associated with determination of the “point of compliance” and that the 

CDPH&E and EPA reaffirm as Left Hand Creek at a point upstream of the confluence with Puzzler 

Gulch. 

 

8.  Do you consent to have your name included along with your responses to this questionnaire in     

      the FYR report? 

 

 Yes. 
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APPENDIX E – SITE INSPECTION CHECKLIST 
 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 

 

I.  SITE INFORMATION 
 

Site Name: Captain Jack Mill Date of Inspection: 10/14/2021 

Location and Region: Ward, Colorado; Region 8 EPA ID: COD981551427 

Agency, Office or Company Leading the Five-Year 
Weather/Temperature: 32°F, partly sunny 

Review: EPA/CDPHE 

Remedy Includes: (check all that apply) 

 Landfill cover/containment    Monitored natural attenuation 

 Access controls     Groundwater containment 

 Institutional controls       Vertical barrier walls 

 Groundwater pump and treatment 

 Surface water collection and treatment 

 Other: mine water treatment 

Attachments:  Inspection team roster attached   Site map attached 

II.  INTERVIEWS (check all that apply) 

1.  O&M Site Manager                      

Name Title Date 

Interviewed   at site   at office   by phone    Phone:        

Problems, suggestions  Report attached:       

2.  O&M Staff                                       

Name Title Date 

 Interviewed   at site   at office   by phone    Phone:        

 Problems/suggestions  Report attached:       

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 

response office, police department, office of public health or environmental health, zoning office, 

recorder of deeds, or other city and county offices). Fill in all that apply. 

 

Agency       

Contact                         

Name Title Date Phone No. 

Problems/suggestions  Report attached:       

 

Agency       

Contact      Name                   

Title Date Phone No. 

Problems/suggestions  Report attached:       

 

Agency       

Contact                          

Name Title Date Phone No. 

Problems/suggestions  Report attached:       

 

Agency       

Contact                         

Name Title Date Phone No. 

Problems/suggestions  Report attached:       

 

Agency       

Contact                         

  



 

Name Title Date Phone No. 

Problems/suggestions  Report attached:       
 

4. Other Interviews (optional)   Report attached:       

      

      

III.  ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply) 

1. O&M Documents 

 O&M manual   Readily available  Up to date  N/A 

 As-built drawings  Readily available  Up to date  N/A 

 Maintenance logs  Readily available  Up to date  N/A 

Remarks: O&M manual not yet drafted. 
 

2. Site-Specific Health and Safety Plan  Readily available       Up to date      N/A 

 Contingency plan/emergency response plan  Readily available  Up to date  N/A 

  

Remarks:       
 

3. O&M and OSHA Training Records  Readily available       Up to date      N/A 

Remarks:       
 

4. Permits and Service Agreements 

 Air discharge permit   Readily available  Up to date  N/A 

 Effluent discharge  Readily available  Up to date  N/A 

 Waste disposal, POTW  Readily available  Up to date  N/A 

 Other permits:        Readily available  Up to date  N/A 

Remarks:       
 

5. Gas Generation Records  Readily available       Up to date      N/A 

Remarks:       
 

6. Settlement Monument Records  Readily available       Up to date      N/A 

Remarks:       
 

7. Groundwater Monitoring Records   Readily available     Up to date      N/A 

Remarks:       
 

8. Leachate Extraction Records  Readily available       Up to date      N/A 

Remarks:       
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9. Discharge Compliance Records  

 Air   Readily available  Up to date  N/A 

 Water (effluent)  Readily available  Up to date  N/A 

Remarks:       
 

10. Daily Access/Security Logs  Readily available       Up to date      N/A 

Remarks:       
 

IV.  O&M COSTS 

1. O&M Organization 

 State in-house  Contractor for state 

 PRP in-house  Contractor for PRP 

 Federal facility in-house  Contractor for Federal facility 

       
 

2. O&M Cost Records  

 Readily available  Up to date 

 Funding mechanism/agreement in place         Unavailable 

Original O&M cost estimate:         Breakdown attached 

Total annual cost by year for review period if available 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                          Date 

To:       

       Date 

      

Total cost 

 Breakdown attached 

From:       

                         Date 

To:       

        Date 

      

Total cost 

 Breakdown attached 

 

3. Unanticipated or Unusually High O&M Costs during Review Period 

 Describe costs and reasons:       

V.  ACCESS AND INSTITUTIONAL CONTROLS    Applicable    N/A 

A.  Fencing 

1. Fencing Damaged  Location shown on site map       Gates secured       N/A 

 Remarks: Locked fence around reagent tanks. Mine tunnels are locked. 
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B.  Other Access Restrictions 

1. Signs and Other Security Measures   Location shown on site map  N/A 

 Remarks: Boulders prevent vehicle access to capped areas. Signs are posted telling people to keep off 

reclaimed areas. 

C.  Institutional Controls (ICs) 

1. Implementation and Enforcement 

Site conditions imply Ics not properly implemented    Yes      No  N/A 

Site conditions imply Ics not being fully enforced    Yes      No  N/A 

Type of monitoring (e.g., self-reporting, drive by): Annual reports submitted to the EPA and CDPHE by 

county (owner of Captain Jack consolidation cell). 

Frequency: annual 

Responsible party/agency: Boulder County Parks and Open Space 

Contact Janis Whisman Boulder County Parks and Open Space 

Department’s Real Estate Division 

Manager 

            

 Name Title Date Phone no. 

Reporting is up to date  Yes  No N/A 

Reports are verified by the lead agency  Yes  No  N/A 

Specific requirements in deed or decision documents have been met  Yes  No  N/A 

Violations have been reported  Yes  No  N/A 

Other problems or suggestions:   Report attached 

 
 

2. Adequacy  Ics are adequate   Ics are inadequate   N/A 

Remarks: Need to implement institutional controls to prevent disturbance of the capped areas at the Big 

Five area and the residential yard at the Captain Jack Mill area and to restrict use of on-site groundwater. 

D.  General 

1. Vandalism/Trespassing  Location shown on site map   No vandalism evident 

Remarks: Trespassers stole solar panels from monitoring wells in the past five years. In 2019, the county 

cleaned up debris from squatters near Dew Drop. 

2. Land Use Changes On Site   N/A 

Remarks: The county recently bought property near Dew Drop and will implement an environmental 

covenant to protect the remedy. 

3. Land Use Changes Off Site   N/A 

Remarks:       

VI.  GENERAL SITE CONDITIONS 

A.  Roads      Applicable     N/A 

1. Roads Damaged   Location shown on site map  Roads adequate  N/A 

Remarks:       

B.  Other Site Conditions 

Remarks:       
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VII.  LANDFILL COVERS      Applicable    N/A 

A.  Landfill Surface 

1. Settlement (low spots)  Location shown on site map  Settlement not evident 

Area extent:       Depth:       

Remarks:       
 

2. Cracks  Location shown on site map  Cracking not evident 

Lengths:       Widths:       Depths:       

Remarks:       
 

3. Erosion  Location shown on site map  Erosion not evident 

Area extent:       Depth:       

Remarks:       
 

4. Holes  Location shown on site map  Holes not evident 

Area extent:       Depth:       

Remarks:       
 

5. Vegetative Cover  Grass  Cover properly established 

 No signs of stress  Trees/shrubs (indicate size and locations on a diagram) 

Remarks:       
 

6. Alternative Cover (e.g., armored rock, concrete)  N/A 

Remarks:       
 

7. Bulges  Location shown on site map  Bulges not evident 

Area extent:       Height:       

Remarks:       
 

8. Wet Areas/Water Damage

  

 Wet areas/water damage not evident 

 Wet areas  Location shown on site map Area extent:       

 Ponding  Location shown on site map Area extent:       

 Seeps  Location shown on site map Area extent:       

 Soft subgrade  Location shown on site map Area extent:       

Remarks:       
 

9. Slope Instability  Slides  Location shown on site map 

 No evidence of slope instability 

Area extent:       

Remarks:       
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B.  Benches   Applicable  N/A 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 

order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1. Flows Bypass Bench  Location shown on site map  N/A or okay 

Remarks:       
 

2. Bench Breached  Location shown on site map  N/A or okay 

Remarks:       
 

3. Bench Overtopped  Location shown on site map  N/A or okay 

Remarks:       
 

C.  Letdown Channels   Applicable  N/A 

(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 

slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 

cover without creating erosion gullies.) 

D.  Cover Penetrations   Applicable  N/A 

E.  Gas Collection and Treatment               Applicable    N/A 

F.  Cover Drainage Layer   Applicable  N/A 

G.  Detention/Sedimentation Ponds  Applicable   N/A 

H.  Retaining Walls   Applicable  N/A 

I.  Perimeter Ditches/Off-Site Discharge   Applicable  N/A 

1. Siltation  Location shown on site map  Siltation not evident 

Area extent:       Depth:       

Remarks:       
 

2. Vegetative Growth  Location shown on site map  N/A 

 Vegetation does not impede flow 

Area extent:       Type:       

Remarks: Some saplings were growing in the surface water diversion ditch above the Big Five Mine 

capped area. 
 

3. Erosion  Location shown on site map  Erosion not evident 

Area extent:       Depth:       

Remarks:       
 

4. Discharge Structure  Functioning  N/A 

Remarks:       
 

VIII.  VERTICAL BARRIER WALLS         Applicable     N/A 

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable       N/A   

        Mine water treatment 

A.  Groundwater Extraction Wells, Pumps and Pipelines   Applicable  N/A 

1. Pumps, Wellhead Plumbing and Electrical 
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 Good condition  All required wells properly operating  Needs maintenance  N/A 

Remarks:       
 

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances 

 Good condition  Needs maintenance 

Remarks:       
 

3. Spare Parts and Equipment 

 Readily available  Good condition  Requires upgrade  Needs to be provided 

Remarks:       
 

B.  Surface Water Collection Structures, Pumps and Pipelines  Applicable  N/A 

1. Collection Structures, Pumps and Electrical 

 Good condition  Needs maintenance 

Remarks:       
 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances 

 Good condition  Needs maintenance 

Remarks:       
 

3. Spare Parts and Equipment 

 Readily available  Good condition  Requires upgrade  Needs to be provided 

Remarks:       
 

C.  Treatment System   Applicable  N/A 

1. Treatment Train (check components that apply) 

 Metals removal  Oil/water separation  Bioremediation 

 Air stripping  Carbon adsorbers  

 Filters:       

 Additive (e.g., chelation agent, flocculent): Treatment generated solids from the lower settling pond, 

hydrated lime (CaOH), caustic soda (NaOH), methanol, starch, molasses 

 Others:       

 Good condition  Needs maintenance 

 Sampling ports properly marked and functional 

 Sampling/maintenance log displayed and up to date 

 Equipment properly identified 

 Quantity of groundwater treated annually:       

 Quantity of surface water treated annually:       

Remarks: in-tunnel treatability study demonstration project is underway 
 

2. Electrical Enclosures and Panels (properly rated and functional) 

 N/A  Good condition  Needs maintenance 

Remarks:       
 

3. Tanks, Vaults, Storage Vessels 
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 N/A  Good condition  Proper secondary containment  Needs maintenance 

Remarks:       
 

4. Discharge Structure and Appurtenances 

 N/A  Good condition  Needs maintenance 

Remarks:       
 

5. Treatment Building(s) 

 N/A  Good condition (esp. roof and doorways)   Needs repair 

 Chemicals and equipment properly stored 

Remarks:       
 

6. Monitoring Wells (pump and treatment remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 All required wells located   Needs maintenance           N/A 

Remarks:       
 

D. Monitoring Data 

1. Monitoring Data  

 Is routinely submitted on time  Is of acceptable quality 
 

2. Monitoring Data Suggests:  

 Groundwater plume is effectively contained   Contaminant concentrations are declining 
 

E.  Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 All required wells located  Needs maintenance  N/A 

Remarks:       
 

X.  OTHER REMEDIES 

If there are remedies applied at the site and not covered above, attach an inspection sheet describing the physical 

nature and condition of any facility associated with the remedy. An example would be soil vapor extraction. 

XI.  OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed.  

Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant 

plume, minimize infiltration and gas emissions). 

The surface remedy is designed to eliminate exposure to contaminated soil, tailings and waste rock, and 

eliminate surface water contact with these materials. The surface remedy is functioning as designed. The 

subsurface remedy is designed to clean up surface water and groundwater by treating mine water in the 

underground workings. A treatability study demonstration project is being implemented for the subsurface 

remedy. 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 

particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

The O&M plan was not prepared at the time of the Site inspection. However, additional information 

sharing with EPA and CDPHE indicate that the Site’s O&M procedures are adequate.  

C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 

frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 

in the future.    



 

None identified. 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 

None identified. 
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Site inspection attendees: 

Joy Jenkins (EPA remedial project manager) 

Crystal Edmunds (EPA enforcement specialist) 

Mary Boardman (CDPHE project manager) 

Jeannine Natterman (CDPHE public information officer) 

Hagai Nassau (Skeo, EPA FYR contractor) 

Treat Suomi (Skeo, EPA FYR contractor) 
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APPENDIX F – SITE INSPECTION PHOTOS 

 
Entrance to Big Five Mine tunnel area with signage 

Big Five Mine tunnel portal 



 

F-2 

 

 

Reagent tanks at Big Five Mine tunnel area 

 

Temporary treatment plant at Big Five Mine portal area 
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Tank for temporary treatment plant at Big Five Mine portal area 

 

 
Big Five Mine capped area 
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Upper settling pond 
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Surface water diversion ditch above Big Five Mine capped area 
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Discharge pipe from upper settling pond to lower settling pond 

 

 
Lower settling pond with equipment collecting treatment generated solids to put into mine tunnel 



 

F-7 

 
Captain Jack Mill consolidation cell, viewed from Big Five Mine area 

 

 
Captain Jack Mill consolidation cell with boulders and signage 
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Locked portal access gate to the Black Jack mine tunnel 

 

 
Residence at Captain Jack Mill area 
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Locked portal access gate to the White Raven mine tunnel 

 

 
White Raven mill remediated area 
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Recently lined creek at Dew Drop Area 
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Dew Drop monitoring and recirculation boreholes 

 

Recently sealed New California Raise; a vertical access to the underground workings 

 



 

G-1 

APPENDIX G – 2017 NOTE TO FILE 
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APPENDIX H – 2013 and 2022 NOTICE OF ENVIRONMENTAL USE 

RESTRICTIONS 
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APPENDIX I – SURFACE WATER AND GROUNDWATER SAMPLING DATA, 2018-2021 
 

Figure I-1: Sampling Locations6 

 
 

 
6 Source: January 2022 Monthly Status Report for the In-Tunnel Treatability Study 
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Figure I-2: Down Stream Surface Water Sampling Locations7 

 
 

 

 
7 Source: Figure 2 of the 2020 Sampling Activities Report. 
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Figure I-3: Surface Water and Groundwater Sampling Results, 20188 

 

 
8 Source: 2018 Sampling Activities Report. 
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Figure I-4: Surface Water Sampling Results, 20199 

 

 
9 Source: 2019 Sampling Activities Report. 
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Figure I-5: Surface Water Sampling Results, 202010 

 

 
 

 
10 Source: 2020 Sampling Activities Report. 
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Figure I-6: Surface Water and Groundwater Sampling Results, 202111 

 
 

 
11 Source: Excel spreadsheet provided by EPA ESAT contractor. 
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Figure I-7: Groundwater Analytical Data for MW-0412 

 

 
12 Source: January 2022 Monthly Status Report for the In-Tunnel Treatability Study. Collected by WOOD, PLC and MineWater, LLC 
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Figure I-8: Surface Water Analytical Data for SW-02, SW-06 and SW-1013 

 

 
13 Source: January 2022 Monthly Status Report for the In-Tunnel Treatability Study. Collected by Wood, PLC and MineWater, LLC. 
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APPENDIX J – SURFACE WATER STANDARD ATTAINMENT ANALYSIS, 2021-2022 
 

 
 

  

Attainment Evaluation*

Percent Eceedance

Dissolved Metals (unless specified) Units 14 samples

Aluminum μg/L 18 BDL 19 J 26 J 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 30 J 20 J

 TVS Std Harness based 259 Pass 81 Pass 43 Pass 85 Pass 125 Pass 226 Pass 282 Pass 288 Pass 276 Pass 329 Pass 347 Pass 311 Pass 130 Pass 94 Pass 0

Arsenic (Total Recoverable) μg/L 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL

Numeric standard for segment 4a 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL 0.02 SBDL SBDL

Cadmium μg/L 0.29 0.088 BDL 0.088 BDL 0.13 J 0.11 J 0.18 J 0.20 0.088 BDL 0.14 J B 0.088 BDL 0.088 J 0.088 BDL 0.14 J 0.088 BDL

 TVS Std Harness based 0.51 Pass 0.27 Pass 0.19 Pass 0.28 Pass 0.34 Pass 0.47 Pass 0.53 Pass 0.54 Pass 0.53 Pass 0.58 Pass 0.60 Pass 0.56 Pass 0.35 Pass 0.29 Pass 0

Chromium μg/L 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.73 J 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL

TVS Std Harness based (Cr III) 51 Pass 25 Pass 17 Pass 26 Pass 33 Pass 47 Pass 53 Pass 54 Pass 53 Pass 59 Pass 60 Pass 57 Pass 34 Pass 28 Pass 0

TVS for Cr VI 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 11 Pass 0

Copper μg/L 4.0 3.6 2.4 3.0 3.2 2.3 3.2 2.6 2.1 2.1 2.0 2.5 2.8 2.9

 TVS Std Harness based 6.0 Pass 2.9 Exceed 2.0 Exceed 3.0 Pass 3.8 Pass 5.5 Pass 6.4 Pass 6.4 Pass 6.3 Pass 7.0 Pass 7.2 Pass 6.8 Pass 3.9 Pass 3.2 Pass 14%

Iron μg/L 170 J 450 120 J 52 J 52 J 42 J 29 J 22 BDL 22 BDL 22 BDL 22 BDL 28 J B 130 J B 63 J B

Water supply Standard 300 Pass 300 Exceed 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 300 Pass 7.1%

Iron (Total Recoverable) μg/L 300 B 270 B 330 97 JB 110 JB 98 J 83 J 62 J 66 J 110 J B 100 J B 150 J B 430 270 B

Numeric standard for segment 4a 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 1,000          Pass 0

Lead μg/L 0.29 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL

 TVS Std Harness based 1.5 Pass 0.6 Pass 0.3 Pass 0.6 Pass 0.8 Pass 1.4 Pass 1.6 Pass 1.6 Pass 1.6 Pass 1.8 Pass 1.9 Pass 1.8 Pass 0.9 Pass 0.7 Pass 0

Manganese μg/L 450 170 84 130 130 470 460 330 270 170 190 180 B 130 82

 TVS Std Harness based 1414 Pass 1067 Pass 914 Pass 1080 Pass 1185 Pass 1368 Pass 1444 Pass 1451 Pass 1436 Pass 1499 Pass 1519 Pass 1479 Pass 1195 Pass 1105 Pass 0

Molybdenum (Total Recoverable) μg/L 0.72 J 0.42 J 0.42 J 0.37 J 0.37 BDL 0.59 J 0.75 J 0.45 0.60 J 0.57 J 0.62 J 0.43 J 0.37 BDL 0.37 BDL

Numeric standard for segment 4a 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 150 Pass 0

Nickel μg/L 1.2 1.3 0.64 J 0.28 BDL 0.28 BDL 0.64 J 1.00 0.60 J 0.29 J 0.28 BDL 0.28 BDL 0.77 J 0.75 J 0.39 J

 TVS Std Harness based 35 Pass 17 Pass 12 Pass 18 Pass 22 Pass 32 Pass 37 Pass 38 Pass 37 Pass 41 Pass 42 Pass 39 Pass 23 Pass 19 Pass 0

Nickel (Total Recoverable) μg/L 1.2 0.69 J 0.37 J 0.28 BDL 0.28 BDL 0.80 J 0.82 J 0.44 J 0.53 J 0.74 J 0.45 J 0.54 J 0.31 J 0.54 J

Numeric standard for segment 4a 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 100 Pass 0

Selenium μg/L 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL

TVS Numeric Standard 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 4.6 Pass 0

Silver μg/L 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.051 J 0.049 J 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL

 TVS Std Harness based for Trout 0.0339 SBDL 0.0079 SBDL 0.0036 SBDL 0.0084 SBDL 0.0136 SBDL 0.0286 SBDL 0.0377 SBDL 0.0387 SBDL 0.0367 SBDL 0.0458 Pass 0.0490 Pass 0.0427 SBDL 0.0142 SBDL 0.0095 SBDL SBDL

Uranium μg/L 0.42 0.16 J 0.10 J 0.13 J 0.12 J 0.47 0.81 0.77 B 0.39 0.89 0.88 0.38 0.034 J 0.120 J

As per section 38.5(3) 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 0

Zinc μg/L 66 23 12 J 32 32 57 52 60 56 56 53 58 41 29

 TVS Std Harness based 80 Pass 37 Pass 24 Pass 38 Pass 49 Pass 73 Pass 84 Pass 85 Pass 83 Pass 93 Pass 97 Pass 90 Pass 50 Pass 41 Pass 0

Other Parameters Units

Hardness mg/L 63 27 17 28 37 57 67 68 66 75 78 72 38 30

Sulfate as SO4  mg/L 46 17 10 13 13 35 42 42 48 49 50 31 18 24

Water supply Standard 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 250 Pass 0

Sulfide mg/L 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL 0.022 BDL

Chronic standard 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL 0.002 SBDL SBDL

Abbreviations: 

BDL = Number is the detection limit, analyte was not detected

B = Analyte found in sample and associated blank J= Estimated Value SBDL =Standard value is below detection limit

Notes: 

2. When the State defined Practical Quantitation Limit is above the standard, the standard is met as per the "Colorado Water Quality Control Division Implementation Policy, Practical Quantitation Limits (PQLs)" Effective Date: February 3, 2015. ( https://drive.google.com/file/d/17lVCWfxzKsKR_u-L8zRumANEi8ID73P2/view )

Silver PQL = 0.5 ug/L Arsenic PQL = 1 ug/L Sulfide (as H2S) PQL = 0.1 mg/L

1. Attainment of Chronic Standards was evaluated with methods outlined in the "CDPHE Section 303(d) Listing Methodology 2024 Listing Cycle" March 2022 

(https://drive.google.com/file/d/1jlgq37fgFV5MpUC3HPA5misOmvhKeMrZ/view). NOTE: A single monthly sample was collected rather than a 30 day average of multiple samples. 

MineWater MineWater MineWater

12/1/2021 1/27/2022 2/21/2022 3/22/2022 3/22/2022 4/28/2022 5/31/2022 6/24/2022Date Sampled 7/20/2021 8/26/2021 9/15/2021 10/18/2021

Chronic Standard Attainment
Water Source

Sampling Contractor MineWater MineWater

Pass = Does not exceed the standard, hardness based calculation included where appropriate Exceed= Value exceeds the standard, hardness based calculation included where appropriate

CJM-SW-10

Left Hand Creek Point of Compliance % times exceeded must 

be less than 15%MineWaterMineWater MineWater MineWater MineWater MineWater MineWater

10/18/2021 11/22/2021

MineWater MineWater



 

J-2 

 
 

 

Dissolved Metals (unless specified) Units

Aluminum μg/L 18 BDL 19 J 26 J 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 18 BDL 30 J 20 J

TVS Std Harness based 1,817 Pass 569 Pass 302 Pass 598 Pass 877 Pass 1,584 Pass 1,977 Pass 2,017 Pass 1,936 Pass 2,307 Pass 2,434 Pass 2,181 Pass 909 Pass 658 Pass

Arsenic μg/L 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL 0.5 BDL

Numeric std for segment 4a 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass 340 Pass

Cadmium μg/L 0.29 0.088 BDL 0.088 BDL 0.13 J 0.11 J 0.18 J 0.20 0.088 BDL 0.14 J B 0.088 BDL 0.088 J 0.088 BDL 0.14 J 0.088 BDL

TVS Std, Brown Trout, Harness based 1.16 Pass 0.53 Pass 0.34 Pass 0.55 Pass 0.71 Pass 1.06 Pass 1.23 Pass 1.25 Pass 1.22 Pass 1.37 Pass 1.42 Pass 1.32 Pass 0.73 Pass 0.58 Pass

Cadmium (total recoverable) μg/L 0.31 0.088 BDL 0.088 BDL 0.088 BDL 0.17 J 0.17 J 0.21 0.12 J 0.13 J 0.13 J   0.090 J 0.10 J 0.14 J 0.088 BDL

Numeric std for segment 4a 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass 5.00 Pass

Chromium μg/L 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.73 J 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL

TVS Numeric Standard (Cr VI) 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass 16 Pass

Chromium (Total Recoverable) μg/L 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL 0.66 BDL

Numeric std for segment 4a (Cr III) 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass

Copper μg/L 4.0 3.6 2.4 3.0 3.2 2.3 3.2 2.6 2.1 2.1 2.0 2.5 2.8 2.9

TVS Std Harness based 8.7 Pass 3.9 Pass 2.5 Pass 4.1 Pass 5.3 Pass 7.9 Pass 9.2 Pass 9.3 Pass 9.1 Pass 10.2 Pass 10.6 Pass 9.9 Pass 5.4 Pass 4.3 Pass

Lead μg/L 0.29 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL 0.23 BDL

TVS Std Harness based 39 Pass 15 Pass 9 Pass 16 Pass 22 Pass 35 Pass 42 Pass 42 Pass 41 Pass 47 Pass 49 Pass 45 Pass 22 Pass 17 Pass

Lead  (Total Recoverable) μg/L 0.43 0.46 0.60 0.33 0.29 0.23 BDL 0.23 BDL 0.29 0.24 0.23 BDL 0.23 BDL 0.24 0.47 0.75

 Numeric std for segment 4a 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass 50 Pass

Manganese μg/L 450 170 84 130 130 470 460 330 270 170 190 180 B 130 82

TVS Std Harness based 2,560 Pass 1,930 Pass 1,655 Pass 1,954 Pass 2,144 Pass 2,476 Pass 2,613 Pass 2,626 Pass 2,600 Pass 2,713 Pass 2,749 Pass 2,676 Pass 2,163 Pass 1,999 Pass

Nickel μg/L 1.2 1.3 0.64 J 0.28 BDL 0.28 BDL 0.64 J 1.00 0.60 J 0.29 J 0.28 BDL 0.28 BDL 0.77 J 0.75 J 0.39 J

TVS Std Harness based 317 Pass 155 Pass 105 Pass 160 Pass 202 Pass 291 Pass 334 Pass 338 Pass 329 Pass 367 Pass 379 Pass 355 Pass 207 Pass 169 Pass

Selenium μg/L 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL 1 BDL

TVSNumeric Standard 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass 18.4 Pass

Silver μg/L 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.051 J 0.049 J 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL 0.045 BDL

TVS Std Harness based 0.92 Pass 0.21 Pass 0.10 Pass 0.23 Pass 0.37 Pass 0.77 Pass 1.02 Pass 1.05 Pass 0.99 Pass 1.24 Pass 1.32 Pass 1.15 Pass 0.38 Pass 0.26 Pass

Uranium μg/L 0.42 0.16 J 0.10 J 0.13 J 0.12 J 0.47 0.81 0.77 B 0.39 0.89 0.88 0.38 0.034 J 0.120 J

As per section 38.5(3) 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass 16.8 Pass

Zinc μg/L 66 23 12 J 32 32 57 52 60 56 56 53 58 41 29

TVS Std Harness based 105 Pass 49 Pass 32 Pass 50 Pass 65 Pass 96 Pass 111 Pass 113 Pass 110 Pass 123 Pass 128 Pass 119 Pass 66 Pass 54 Pass

Other Parameters Units

Hardness mg/L 63 27 17 28 37 57 67 68 66 75 78 72 38 30

pH (Field) -- 6.53 6.65 6.53 6.82 6.82 6.92 6.75 6.71 7.30 7.19 7.19 6.65 6.90 6.89

Total Organic Carbon mg/L 1.6 2.9 3.8 1.6 1.6 1.4 B 2.0 1.0 0.95 J 1.1 1.1 1.5 2.1 2.4

Total Alkalinity

mg 

CaCO3/L 32 B 14 B 11 B 25 B 24 B 37 B 35 34 29 35 34 37 11 B 23

Abbreviations:

BDL = Number is the detection limit, analyte was not detected

B = Analyte found in sample and associated blank J= Estimated Value

Notes: 

1. When the State defined Practical Quantitation Limit is above the standard, the standard is met as per the "Colorado Water Quality Control Division Implementation Policy, Practical Quantitation Limits (PQLs)" Effective Date: February 3, 2015. ( https://drive.google.com/file/d/17lVCWfxzKsKR_u-L8zRumANEi8ID73P2/view )

Silver PQL = 0.5 ug/L Arsenic PQL = 1 ug/L Sulfide (as H2S) PQL = 0.1 mg/L

MineWaterMineWater MineWater MineWater MineWater MineWater

4/28/2022 5/31/2022 6/24/2022
10/18/2021

(Duplicate)
11/22/2021 12/1/2021 1/27/2022 2/21/2022 3/22/2022

Acute Standard Attainment
Water Source

Sampling Contractor 

Date Sampled 7/20/2021 8/26/2021 9/15/2021 10/18/2021

MineWater

CJM-SW-10

Left Hand Creek Point of Compliance

Pass = Does not exceed the standard, hardness based calculation included where appropriate Exceed= Value exceeds the standard, hardness based calculation included where appropriate

3/22/2022

(Duplicate)
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APPENDIX K – RECREATIONAL EXPOSURE SCREENING LEVEL FOR 
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