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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 (NCP) (40 Code of Federal Regulations (CFR) Section 

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

 

This is the SIXTH FYR for the California Gulch Superfund site (Site). The triggering action for this statutory 

review is the completion date of the previous FYR, September 29, 2017. 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 (UU/UE).  

 

The FYR was led by Linda Kiefer, the EPA's remedial project manager (RPM) for the Site. Representing the state 

of Colorado (State), Kyle Sandor is the project manager for the support agency, the Colorado Department of 

Public Health and Environment (CDPHE). EPA contractor support was provided by Treat Suomi and Claire 

Marcussen from Skeo. The review began on October 29, 2021.  

 

The 18-square-mile Site is about 100 miles southwest of Denver, in Lake County, Colorado, in the Upper 

Arkansas River watershed. (Figure D-1). The Site includes the City of Leadville, various parts of the Leadville 

Historic Mining District, and a section of the Arkansas River from the confluence of California Gulch 

downstream to the confluence of Two-Bit Gulch. Populated areas include neighborhoods, commercial businesses 

such as restaurants and shops, and facilities for recreation, historical tourism, athletics, industrial and mining 

activities. Zoned uses for the Site include industrial mining, business, recreational and residential. The Parkville 

Water District supplies water to the majority of homes and businesses. 

 

The Site consists of the following 12 operable units (OUs). This FYR Report addresses all 12 OUs (Figure D-1): 

 

1. OU1 – Yak Tunnel and Water Treatment Plant (WTP) 

2. OU2 – Malta Gulch Fluvial Tailing/Leadville Corp. Mill/Malta Gulch Tailing Impoundments 

3. OU3 – Denver & Rio Grande Western Railroad Company (D&RGW) Slag Piles/Railroad 

Easement/Railroad Yard 

4. OU4 – Upper California Gulch 

5. OU5 – American Smelting and Refining Company (ASARCO) Smelters/Slag/Mill Sites 

6. OU6 – Stray Horse Gulch and Evans Gulch Watersheds 

7. OU7 – Apache Tailing Impoundments 

8. OU8 – Lower California Gulch 

9. OU9 – Residential Populated Areas 

10. OU10 – Oregon Gulch 

11. OU11 – Arkansas River Valley Floodplain 

12. OU12 – Sitewide Water Quality 

 

Former mining operations contributed to metals contamination in surface water, groundwater, soil and sediments. 

The Yak Tunnel Water Treatment Plant (WTP) in OU1 primarily treats waters draining from the Yak Tunnel and 

OU4 Upper California Gulch. Extensive piles of mine tailing, slag and waste rock are present on the Site; 

remedial efforts at OUs 2 through 11 are designed to control these source areas.1 Water quality data are collected 

 
1 The EPA designated OUs 2 through 11 to facilitate source remediation of specific geographic areas.  
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on an ongoing basis as part of the OU12 remedy selected in 2009. The OU12 and OU6 remedies are in the 

remedial action phase with expected completion dates in 2022 and 2026, respectively. 

 

Remedies for OUs 1, 2, 3, 4, 5, 7, 8, 9, 10 and 11 have been completed. The remedies are monitored and 

maintained, as required, and are performing as intended. Except for OU11, all of these OUs have been partially 

deleted from the National Priorities List (NPL). The OU1 Yak Tunnel WTP continues to operate. 

 

Remedial actions in OU6 and OU12, once fully implemented, are expected to perform as intended. Additionally, 

Institutional Controls are being finalized for OU6, OU11 and OU12. OU11 entered the operation and maintenance 

(O&M) phase in May 2017; this OU needs implementation of institutional controls before it can be partially 

deleted from the NPL.  

 

 

 

 

 

The EPA has determined in this FYR Report that the completed cleanup activities at the following operable 

units (OUs 1, 2, 3, 4, 5, 7, 8, 9, 10) are protective. This means these remedies are protective of human health 

and the environment. There are no unacceptable risks to human health. Exposure to contamination is being 

controlled through the use of institutional controls. 

 

• Yak Tunnel and WTP (OU1)   

o The contaminated waters that flow along and inside the Yak Tunnel are directed to a water 

treatment plant that treats the water and discharges it to California Gulch.  

• Malta Gulch Fluvial Tailing/Leadville Corporation Mill/Malta Gulch Tailing Impoundments (OU2)    

o The contaminated soils have been excavated and the areas are covered with clean soil and 

revegetated.  

• Denver & Rio Grande Western Railroad Company Slag Piles/Railroad Easement/Railroad Yard (OU3)  

o Fine slag was removed and capped. Use restrictions are in place to protect the cap.  

• Upper California Gulch (OU4)  

o Mine drainage is diverted away from the mine waste piles. Contaminated soils and mine waste 

have been excavated and the areas covered with rock or clean soil and have been revegetated.  

• ASARCO Smelters/Slag/Mill Sites (OU5)  

o Contaminated soils and mine waste have been excavated, consolidated and capped; the areas 

were covered with clean soil and revegetated. 

• Apache Tailing Impoundments (OU7)  

o Mine tailings have been consolidated and capped with surface water controls, and the area was 

covered with clean soil or rock and was revegetated. 

• Lower California Gulch (OU8)  

o Mine waste and sediment were removed, drainage channels were reconstructed, excavated 

areas were regraded and revegetated, and erosion controls were placed in tailings areas.  

• Residential Populated Areas (OU9)  

o A county health program combines blood lead monitoring, education and community 

awareness, remediation when appropriate, and advises residents on how to reduce the potential 

exposure to lead in Leadville.  

• Oregon Gulch (OU10)  

o Contaminated sediment and soil from the channel and floodplain have been removed to the 

tailing impoundment and covered, erosion has been controlled, and the leachate is managed by 

the Yak Tunnel Water Treatment Plant.  
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FIVE-YEAR REVIEW SUMMARY FORM 

SITE IDENTIFICATION 

Site Name: California Gulch  

EPA ID: COD980717938  

Region: 8 State: Colorado City/County: Leadville/Lake 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 

Yes 

Has the Site achieved construction completion? 

No 

 

REVIEW STATUS 

Lead agency: EPA 

Author name: Linda Kiefer, with additional support provided by Skeo 

Author affiliation: EPA Region 8 

Review period: 10/29/2021 – 8/31/2022 

Date of site inspection: 6/16/2022 

Type of review: Statutory 

Review number: 6 

Triggering action date: 9/29/2017 

Due date (five years after triggering action date): 9/29/2022 

For the completed cleanup activities at OU11 and OU12, the remedies are short-term protective. 

• Arkansas River Valley Floodplain (OU11)  

o Soil in ranches in the floodplain was amended to change the pH and was revegetated. 

Contaminated waste transported along the river has been treated or stabilized. Institutional 

controls are under consideration in the event of the land-use change. 

• Sitewide Water Quality (OU12)  

o Surface water shows that water quality standards in the Arkansas River at the point of 

compliance are being met. There is a technical impractablity waiver for groundwater that 

cannot meet standards. In addition, restrictions are in place to limit people coming into contact 

with groundwater contamination. The EPA and CDPHE are evaluating if additional restrictions 

are necessary to limit people coming into contact with groundwater contamination. 

 

Completed and future cleanup activities at OU6 Stray Horse Gulch and Evans Gulch Watersheds will be 

protective once complete. The protection of human health and the environment is achieved by capping several 

waste rock piles and diverting water away in channels from acidic waste rock piles, and/or containing 

contaminated surface waters in a series of retention ponds; some waters are diverted for treatment at the U.S. 

Bureau of Reclamation (USBR) Leadville Mine Drainage Tunnel Treatment Plant. The area is zoned 

Industrial/Mining. Institutional controls are under consideration in the event of land-use changes and to protect 

engineered remedies. 
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II. SITEWIDE RESPONSE ACTION SUMMARY 

Sitewide Basis for Taking Action 

The Site has been the location of mining, mineral processing and smelting activities that have produced gold, 

silver, lead and zinc for more than 140 years. Numerous mining methods generated several types of waste: waste 

rock piles, mill tailings, slag and other smelter waste, and acid rock drainage (ARD). 

 

Prior to listing the Site on the NPL, the EPA, the United States Geological Survey (USGS) and private parties 

conducted groundwater and surface water studies. The EPA added the Site to the NPL in 1983 due to the impact 

of heavy metals in soils and waste rock on humans, and mine drainage on surface waters in California Gulch and 

the Arkansas River. The initial Phase I sitewide remedial investigation (Phase I RI) was completed in May 1987. 

The report indicated that surface water in California Gulch exceeded primary drinking water standards for lead 

and cadmium and that the site surface water contained cadmium, copper, lead and zinc at levels that exceeded 

water quality criteria. In addition, soils and groundwater contained elevated levels of arsenic, zinc, lead, copper 

and cadmium. Subsequent remedial investigations and feasibility studies (RI/FSs) occurred throughout the early 

1990s. The overall site chronology is presented in Table B-1. 

 

Baseline risk assessments (BRAs) characterized risks to human and ecological receptors at the Site; risk-based 

numerical cleanup goals were also established based on land use. A summary of site risks and numerical cleanup 

goals is below. Appendix C discusses the BRAs in more detail. 

 

Under the Site’s 1994 Consent Decree with Asarco Inc, Leadville Corp., Apache Energy, Resurrection Mining, 

Newmont Corp., and the Res-Asarco Joint Venture, assessment of sitewide surface water and groundwater quality 

was deferred to OU12. The EPA issued a Record of Decision (ROD) for OU12 in September 2009. Remedial 

action activities are near completion to address contaminated surface water and groundwater with the completion 

of the remedial action anticipated by September 2022. Site risks and associated numerical cleanup goals 

applicable to OUs 2 through 11 are limited to soils, sediments and mine wastes (solid media). 

 

Human Health Risks 

The BRAs led to the conclusion that non-lead metals in surface soils and groundwater do not pose a significant 

health risk to residents. Thus, the only contaminant of concern (COC) for human health in soil is lead. To evaluate 

risk, calculations were performed to identify concentrations (action levels) of lead in soil that were of potential 

concern.  

 

The EPA’s 1996 risk assessment for lead was supported by a large body of site-specific data that included not 

only extensive measurements of lead in soil and dust in residential locations, but also an extensive demographics 

survey, data on lead levels in water and paint (both interior and exterior), data on the physical and chemical forms 

of lead at various locations around the community, and an informative, community-wide, blood lead study 

involving 314 children (about 65% of the total population of children living at the site). These data supported two 

parallel lines of investigation and assessment using the EPA's Integrated Exposure Uptake and Biokinetic 

(IEUBK) model to calculate the expected impact of lead levels in soil and dust on blood lead levels in area 

children. The second approach compared the measured blood lead values in area children with relevant national 

blood lead statistics in order to help evaluate the current effects of actual site exposure to lead.  

 

The main findings, as exactly written in the 1999 OU9 ROD, of the 1996 lead risk assessment for the residential 

children are listed below.  

 

1. In 1991, geometric mean blood lead levels in children living within the site boundaries were typically 

around 5-6 µg/dL, which was about 1-1.5 µg/dL higher than reported geometric mean values for children 

of similar age and sex living in other areas across the nation. 

2. In 1991, the site-wide frequency of children exceeding the CDC's health-based blood lead target of 10 

µg/dL was about 8%, which is slightly higher than the target of no more than. 5% above 10 µg/dL. This 

was indicative of a situation which exceeded EPA's goal of no individual child or group of similarly 

exposed children having a greater than 5% chance of exceeding a blood lead level of 10 µg/dL. In some 
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sub-areas of the site, the risk of exceeding 10 µg/dL appeared to be substantially higher (10%-25%) than 

the site-wide average. Additional blood lead data collected by county health agency from more than 100 

children per year for each year between 1991 and the present suggests that the incidence of children in the 

community with blood lead levels above 10 µg/dL is continuing to fluctuate between 6% and 9%. 

3. There is a statistically significant correlation between lead levels ranging from 3,000 mg/kg to 3,500 

mg/kg in soil and dust and elevated blood lead levels in children. 

4. Both interior and exterior leaded paint contribute to risk of elevated blood lead levels in children, mainly 

by adding to the concentration of lead in soil and/or dust in those homes where lead-based paint is a 

potential source of lead exposure. 

5. The results of the IEUBK model run using default soil and dust ingestion rates predicted blood lead levels 

that were higher than observed. It was concluded that soil and dust ingestion rates in this community were 

probably somewhat lower than the national average values, possibly because the ground is frozen or 

snow-covered approximately eight months out of the year. Local efforts to minimize lead exposure 

through an extensive education and intervention program might also explain some of the variation in 

predicted versus currently observed blood lead levels. 

6. Based on the analyses conducted, the risk assessment reached the conclusion that soil lead is a relatively 

minor source of exposure allocations where lead levels were less than about 1,000 mg/kg. Exposure via 

soil probably did not become a dominant source of exposure until lead levels were above the range from 

3,000 mg/kg to 3,500 mg/kg. Other sources of lead contributing to current exposure included interior and 

exterior paint and indoor dust. Lead levels in the water supplied by the municipal water system are not of 

concern, but lead levels in some portions of the shallow aquifer are high enough that it would not be safe 

to use that groundwater as a routine source of drinking water. 

 

 

Based on these results, the EPA developed the land-use-based, lead-remedial goals for soil (Table 1). 

 

Table 1: Land-Use-Based, Lead-Remedial Goals for Soil 

Exposure-Scenario-Based 

Remediation Goals 

Land-Use-Based Lead Remedial 

Goals (mg/kg)z Reference 

Recreational 16,000 BRA Part C, 1995 

Worker 6,100 – 7,700 (plausible action levels) BRA Part C, 1995 

Residential 3,500 
BRA Part A,1996 and OU9 

ROD 

Notes: 

1. Remedial goal is associated with child exposures resulting in that no more than five percent of all 

children (age 0 to 72 months) who live at this site, either now or in the future, will have blood lead 

values higher than 10 µg/dL blood lead level. 

 

Ecological Receptor Risks 

The 1995 Aquatic Ecological Risk Assessment evaluated risks both to terrestrial and aquatic receptors. Terrestrial 

receptors included plants irrigated with contaminated surface water and herbivores that ingested contaminated 

plants and soil. Historical irrigation activities resulted in risk associated with both ecological receptor pathways. 

 

Contamination flowing downstream from California Gulch had adversely affected the Upper Arkansas River for 

aquatic receptors, with impacts most severe at the confluence and dissipating with distance downstream. Yak 

Tunnel WTP operations, beginning in 1992, improved water quality conditions within the first two years of 

operation. However, metals were still present at levels of concern. Zinc presented the greatest hazard for aquatic 

receptors, while levels of cadmium, copper and lead presented lower risks than zinc. Appendix C provides more 

details on ecological receptor risks. 

Sitewide Response Actions 

Response actions and status of implementation for each OU are discussed in sections V through XVI below. 
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III. PROGRESS SINCE THE PREVIOUS REVIEW 
 

Progress since the 2017 FYR, protectiveness determinations from the 2017 FYR Report, and the status of 

recommendations from the 2017 FYR Report will be discussed below, within each individual OU. 

IV. FYR PROCESS 

Community Notification, Community Involvement and Site Interviews 

On May 12, 2022, the EPA published a public notice in the Herald Democrat (Appendix E), announcing 

commencement of the FYR process for the Site, providing contact information for EPA RPM Linda Kiefer, and 

inviting community participation in the FYR process. No one contacted the EPA or CDPHE as a result of this 

advertisement. The EPA contacted several public officials and known interested parties in Leadville/Lake County.  

 

Staff from Newmont Mining Company, parent company of the Resurrection Mining Company 

(Newmont/Resurrection), that manage OUs 1, 4, 8 and 10, completed an emailed interview questionnaire on July 

7, 2022. The staff indicated that operations and maintenance activities have been performing well; the Arkansas 

River, the primary receiving body for any environmental impacts from the Site, is as healthy as it has been in 

modern history. The staff also reported that contaminant levels in the water drainage have largely remained the 

same or are trending generally down and vary with seasonal precipitation. Regardless of those variations, the 

treatment systems in place continue to produce high-quality effluent that meets the discharge standards. The staff 

stated that equipment at the water treatment plant and associated conveyance systems are regularly evaluated, 

upgraded and/or replaced. 

 

Newmont/Resurrection staff reported that, in comparison with the 1980s, the Arkansas River runs much cleaner, 

and the community increasingly looks at the river as a recreational and economic resource. In addition, the staff 

reported that reuse activities continue, largely in the form of new trail easements and recreational access.  

 

Newmont/Resurrection has not received any complaints or inquiries from the community about environmental 

issues or the remedial action-. They stated that the EPA RPM keeps them well informed regarding site activities 

and remedial progress.  

Several local officials and residents were invited to participate in an interview and did not voice any concerns 

about the Site.  

The Site’s information repository is available in an online format, which allows the EPA to make information 

available to the public more efficiently and conveniently.2 

 

Site Inspection 

The Site inspection took place on June 16, 2022, to evaluate the remedies at all OUs. In attendance were EPA 

Region 8 RPM Linda Kiefer, Kyle Sandor with CDPHE, and Treat Suomi from EPA contractor Skeo. In addition, 

Timothy Runnells with Engineering Analytics, a contractor representing Newmont/Resurrection, and William 

Santos with Newmont/Resurrection attended the inspection for OUs 1, 4, 8 and 10. The purpose of the inspection 

was to assess the protectiveness of the remedy. 

 

EPA RPM Linda Kiefer led the site inspection, with contractor support provided by Skeo. The inspection focused 

on reviewing the conditions of capped waste piles, impoundments, diversion structures and engineering controls. 

It also included observation of OU9 removal actions completed during the last five years. The inspection also 

included viewing of several segments of the Arkansas River (OU11) downgradient. In addition, throughout the 

 
2 On March 18, 2013, the EPA promulgated a final rule to amend 40 C.F.R § 300.805(c) of the NCP “Location of the 

Administrative Record File” to acknowledge advancements in technologies used to manage and convey information to the 

public. This enabled the EPA to make Administrative Records available to the public via the internet. Also, EPA Region 8 

provides space for the public to view records related to Superfund work at the Superfund Records Center by appointment 

located at 1595 Wynkoop Street in Denver, Colorado 80202-1129.    
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inspection, monitoring well locations and several surface water monitoring locations were observed as part of 

sitewide OU12. Newmont/Resurrection representatives provided site inspection tours of the Yak Tunnel WTP 

(OU1), followed by inspections of OUs 4, 8 and 10. 

 

Sections V through XVI below provide details on the site inspection for each OU. The site inspection checklist 

and photographs are provided in appendices F and G, respectively. Data review is included below.  

 

V. OU1: YAK TUNNEL AND WTP 
 

OU1 consists of the Yak Tunnel and WTP. The Yak Tunnel was constructed to dewater mines and to facilitate 

mineral exploration and development. The EPA estimated that 60,000 feet of tunnels and major laterals and 55 

million cubic feet to 74 million cubic feet of void space are associated with the tunnel-mining activities. 

 

At the time of the ROD in March 1988, studies indicated that a combined total of 210 tons per year of cadmium, 

lead, copper, manganese, iron and zinc were discharged from the Yak Tunnel into California Gulch, which drains 

into the Arkansas River. Surface water contamination is the major impact of the Yak Tunnel discharge. Shallow 

alluvial groundwater and stream sediment may have been impacted by historical releases from the Yak Tunnel. 

 

The Yak Tunnel and Yak Tunnel WTP are located southeast of Leadville (Figure D-2). 

 

V.1 OU1: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Based on the results of the 1987 OU1 RI/FS, the EPA determined that surface water, groundwater and sediment 

remediation would be required for the protection of human health and the environment. Metals, including copper, 

zinc, cadmium and lead, from former mining activities had contaminated surface water, shallow alluvial 

groundwater and stream sediments at OU1. The surface water exposure pathway was identified as the principal 

pathway of concern to both human health and the environment to be addressed under OU1. Appendix B (Table B-

2) provides a chronology of OU1 events. 

Response Actions 

The EPA completed an FS Report in June 1987 and a Proposed Remedial Action Plan for the Yak Tunnel in 

August 1987. The EPA issued a Unilateral Administrative Order (UAO) to ASARCO Incorporated, Newmont 

Mining Corporation, Res-ASARCO Joint Venture and Resurrection Mining Company on March 29, 1989, for the 

remedial design and remedial action of the Yak Tunnel. Two amendments were made to the UAO, on April 30, 

1993, and June 16, 1993. 

 

The remedies for the Yak Tunnel were selected initially in the 1988 OU1 ROD, changed in the 1989 ROD 

Amendment (AROD), and further altered in the 1991 and 2013 Explanation of Significant Differences (ESDs).  

 

The remedial action objective (RAO) stated in the 1988 OU1 ROD is to decrease the release and threatened 

release of hazardous substances, pollutants and contaminants from the Yak Tunnel into California Gulch. The 

AROD and ESDs did not change the site RAO. 

 
The selected remedy included: (1) Construction of a single surge pond as a permanent part of the remedy; (2) 

Construction of a flow-control bulkhead within the tunnel to prevent surges; (3) Identification of ground water 

flow direction and potential gradient reversal as an additional element of the monitoring plan; (4) Placement of six 

or more weirs, or other flow-measuring devices, at key locations in the Yak Tunnel; (5) Periodic inspection of the 

Yak Tunnel and (5) Development and implementation, as necessary, of a contingency plan to address any adverse 

effects on surface water or groundwater resulting from tunnel blockage. The 2013 ESD called for institutional 

controls to reduce or control human exposure to contaminants of concern and to maintain the integrity of and 

prevent disturbances to engineered features or structures established as part of the current remedy or future 

remedies. 
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The cleanup goals identified for OU1 are the effluent discharge limits for Outfall 001A presented in Table 2, as 

required by the 2008 Consent Decree. In addition, semi-annual whole effluent acute toxicity tests are required, 

alternating between aquatic invertebrates and fathead minnow at each semiannual test. 

 

Table 2: Effluent Discharge Limits Established in the 2008 Consent Decree 

COC 
Effluent Discharge Limit (µg/L) 

30-day Average Daily Maximum 

Cadmium (total recoverable) 50 100 

Copper (total recoverable) 150 300 

Mercury (total recoverable) 1 2 

Lead (total recoverable) 300 500 

Zinc (total recoverable) 750 1,500 

Notes: 

µg/L = micrograms per liter 

Source: 2008 Consent Decree, Appendix A, Table 1. 

 

Status of Implementation 

The EPA released a Proposed Remedial Action Plan for the Yak Tunnel in August 1987. The EPA issued a UAO 

to ASARCO Incorporated, Newmont Mining Corporation, Res-ASARCO Joint Venture and Newmont/ 

Resurrection in March 1989 for the Yak Tunnel’s remedial design and remedial action. The EPA made two 

amendments to the UAO on April 30, 1993, and June 16, 1993. 

 

Construction of a surge pond and permanent WTP began in September 1988 and finished in June 1991. The 

construction efforts included four main elements: a surface water conveyance system, the surge pond itself, a 

barge transfer system and gravity filters. The Yak Tunnel WTP has been in operation since construction finished 

in February 1992.  

 

The Yak Tunnel Bulkhead, constructed in 1994, controls surges of water coming from the Yak Tunnel, 

particularly during spring melt. The bulkhead is located about 1,680 feet into the tunnel from the portal. 

Additionally, removal actions in OU4 and OU6 in 1990s reduced metals loading into the Arkansas River from 

ephemeral tributaries.  

 

Beginning in May 2002, increasing water levels were observed at piezometer BBW-5 and monitoring well BBW-

10. The rise in groundwater elevations occurred concomitantly with the recovery of groundwater levels in the 

Black Cloud Mine workings above the 1330 Lateral level and indicated that a blockage existed in the upper 

region of the Yak Tunnel downgradient of the 1330 Lateral. A water level control program was implemented in 

2005 and 2006 to control the rise of Yak Tunnel blockage water levels. The water level control program consists 

of groundwater pumping from behind the blockage and conveyance of this water to the Yak Tunnel WTP for 

treatment and discharge. Pumping of the Yak Tunnel blockage water from the Black Cloud began on March 21, 

2006. Periodic shutdowns occur for maintenance, replacement or WTP treatment management of other water 

sources. Yak Tunnel blockage water levels have dropped during pumping and risen during shutdowns. 

 

Environmental covenants on Newmont/Resurrection’s properties with OU1 remedy features were recorded with 

the Lake County Clerk and Recorder's Office on July 31, 2012, and October 1, 2012. These covenants are 

working as designed; they restrict land-use activities and protect remedy components (Appendix K). These 

controls restrict the use of untreated groundwater and protect remedial components. In addition to the 

environmental covenants, OU1’s industrial mining zoning designation limits land-use changes without Lake 

County approval and EPA and CDPHE notification of such proposed changes. All remedial components 

described in the OU1 ROD, as amended, are in place and all institutional controls are in place. 
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Systems Operations/Operation & Maintenance (O&M)  

The 2008 Routine Monitoring Plan (RMP), Contingency Plan (CP) and the OU1 Work Plan govern the long-term 

implementation of the OU1 remedy, consistent with the terms of the 2008 Consent Decree by and among the 

United States, the State and Newmont/Resurrection, to which the RMP, CP and OU1 Work Plan are appended. 

 

Routine O&M activities include repairing grouted areas of structures due to corrosion, settlement or other factors; 

occasional repair or replacement of monitoring well pumps and surface water monitoring equipment; repair of 

access roads; routine repair or replacement of pumps, motors, mixers, piping and tankage; and inspections. 

Resurrection submits monthly progress reports to the EPA and CDPHE that also summarize discharge monitoring 

results. Resurrection also submits annual reports to the EPA and CDPHE that summarize the routine and 

enhanced monitoring activities; Yak Tunnel bulkhead data including water levels, flows, and water quality data; 

bedrock groundwater levels and quality and Yak Tunnel blockage pumping data. 

 

A series of upgrades and preventative maintenance took place at the Yak Tunnel WTP during this FYR period. 

Work at the Yak Tunnel has focused on creating a plan that allows for routine and regular upgrades and 

improvements.  

 

In a letter dated October 2, 2014, the EPA allowed a temporary modification to the Work Plan for the effluent to 

be discharged from the Yak Tunnel WTP at a more alkaline pH, which is above the previously permitted 

maximum level. This temporary modification expanded the upper value of the 30-day average pH range to 11.0. 

Newmont/Resurrection can eliminate the addition of sulfuric acid post treatment, a step required to bring plant 

effluent within its previous permitted upper value of the pH range to 9.0. This temporary modification of the 2008 

Consent Decree Work Plan’s effluent limitation was initially a 30-month trial program. Furthermore, in March 

2018, this modification became permanent (SEMS#100011451). Effluent data collected during this FYR period 

show that OU1 discharge has not exceeded the effluent limits.  

 

Well BBW-5 was not sampled in June 2020 due to pump failure. A new pump was installed, and the well was 

sampled in October 2020. Also, water quality samples could not be taken at BBW-10 beginning in 2012 due to 

the pump failing and being lodged in the well casing. Multiple attempts were made to dislodge the pump, but they 

were not successful. A contractor mobilized to the Site in 2016 and, after inspection of the well, declined to 

attempt removal of the pump. Instead, a replacement well was begun in late 2019. However, well installation 

stopped due to several large snowstorms and then there were delays due to the COVID-19 public health 

emergency. In June 2022, both BBW-5 and BBW-10 were replaced with new wells. 

V.2 OU1: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 3). 

There were no recommendations identified from the 2017 FYR Report. 

 

Table 3: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

1 Protective The OU1 remedy is protective of human health and the 

environment. The RAOs are being met; contaminated waters 

draining from the Yak Tunnel are directed to and treated at the 

Yak Tunnel WTP before discharging the effluent to surface 

water. Institutional controls have been implemented. 

V.3 OU1: FYR PROCESS 
 

Data Review 

Resurrection collects the following data to determine the status of the Yak Tunnel hydrologic system and 

determine if any changes are warranted to optimize the system: 
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1) Water level elevations behind the Yak Tunnel bulkhead, in monitoring wells and piezometers and mine 

shafts  

2) Yak Tunnel flow and pump rates 

3) Piezometer (BBW-7 and BBW-8) and monitoring well field parameter measurements and water quality 

(BBW-1 through BBW-4 every five years) 

4) Yak Tunnel blockage field parameter measurements and water quality analyses 

5) Field and water quality parameters in monitoring well BBW-5 and BBW-103 and the Yak Tunnel (semi-

annual sampling event). 

OU-1 monitoring locations are presented in Figure I-1. A water level control program was implemented to control 

the rise of Yak Tunnel blockage water levels. The water level control program consists of groundwater pumping 

from behind the blockage and conveyance of this water to the Yak Tunnel WTP for treatment and discharge. 

Pumping has continued since March 2006 (with periodic shutdowns for maintenance, replacement or WTP 

treatment management of other water sources), and Yak Tunnel blockage water levels have dropped as a result. 

At the historically high groundwater elevation, the groundwater elevation data continued to indicate a hydraulic 

gradient toward the Yak Tunnel. Therefore, no reversal of the hydraulic gradient away from the Yak Tunnel or 

adverse groundwater quality conditions are expected away from the Yak Tunnel, as long as the groundwater 

elevation remains below the historically high groundwater elevation. The groundwater elevation data continued to 

indicate a hydraulic gradient toward the Yak Tunnel during this FYR period. 

 

Water quality sampling occurs semi-annually in bedrock monitoring well BBW-5 (monitoring groundwater in the 

upper portion of the Yak Tunnel behind the Yak Tunnel blockage) to assess bedrock groundwater quality 

conditions and identify any adverse water conditions. The monitoring wells have been placed along faults that are 

known or thought to connect hydraulically with the Yak Tunnel. The 2020 Annual Monitoring Report for OU1, 

published in March 2021, concluded that, overall, the 2020 water quality data from BBW-5 and the Yak Tunnel 

did not show significant adverse changes from historical data collected from 2007 through 2019 (Table I-1 and 

Table I-2, respectively). The October 2020 sample collected from the Yak tunnel blockage showed several 

analytes at the higher end of historical concentrations (aluminum, arsenic, cadmium, copper, iron, lead, 

manganese, magnesium, silica, specific conductance and zinc) (Table I-2). The PRP reports that this could 

potentially be due to the significant decrease in water levels at the blockage in 2020 due to consistent pumping. 

The PRP continues to collect water quality samples and will determine if the trend continues or whether the 

concentrations remain within historical ranges. Overall, the 2020 water quality data from the Yak Tunnel 

blockage show no significant changes from historical data. 

 

The Yak Tunnel flow rate at the bulkhead does not represent free-flowing conditions because water is impounded 

behind the bulkhead and a blockage. The reason for the changes in the Yak Tunnel flow rate are not known 

though they may indicate changes to the blockage or may be related to plugging of the bulkhead intakes or pipes. 

Monthly average flow rates from the Yak Tunnel ranged from 128 gallons per minute (gpm) in October 2020 to a 

maximum of 380 gpm in July 2020. The flow from the Yak Tunnel bulkhead was consistent with seasonal trends 

of flows observed since the determination of the Yak Tunnel blockage. Flows from 2014 to 2020 have been 

higher than historical flows, but precipitation from 2013 to 2017 and in 2019 has also been higher than the 19-

year average. 

 

The Yak Tunnel blockage pumping system consists of the blockage pump, currently located in the Black Cloud 

shaft to dewater the mine pool backed up by the blockage. Pumping of the Yak Tunnel blockage water from the 

Black Cloud Shaft began in 2006. The historical high (i.e., pre-2006) groundwater elevation within the Yak 

Tunnel blockage of 10,685 feet above mean sea level (amsl) was reached at the Black Cloud Shaft prior to the 

initiation of pumping in March 2006. Pumping has continued since March 2006, with periodic shutdowns for 

maintenance, replacement or WTP treatment management of other water sources, and Yak Tunnel blockage water 

levels have dropped during pumping and risen during shutdowns. Table I-3 provides a summary of pumping for 

each month from January 1, 2020, to December 31, 2020, and includes cumulative volume pumped, groundwater 

 
3 BBW-10 has not been sampled since 2012 due to blockage, and a replacement well was not installed and developed in time 

to provide data for this FYR. 
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elevation in the Black Cloud Shaft, the estimated water-level elevation above the Yak Tunnel blockage, and the 

estimated change in water level behind the Yak Tunnel blockage. The groundwater elevation in the Yak Tunnel 

blockage was 10,666 feet amsl in December 2019 and 10,639 feet amsl in December 2020. The water level 

elevation behind the blockage did not exceed the 10,684-foot amsl performance standard identified in the 2008 

O&M Plan.  

 

Water discharged from the Yak Tunnel WTP goes directly to Upper California Gulch surface water and is 

required to meet the EPA’s surface water quality standards established in the 2008 Consent Decree. Effluent 

waters are sampled before being discharged from the plant. The EPA monitors the effluent results monthly. No 

exceedance of surface water quality standards was detected in discharged effluent from the Yak Tunnel WTP 

during this FYR period, based on the information accessed for the Yak Tunnel WTP discharge under permit 

COU000099.4 

Site Inspection 

The OU1 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR 

Report. The Newmont/Resurrection’s contractor, Tim Runnells and Will Santos, the Plant Manager, led the 

inspection of the treatment system, the Yak Tunnel portal and the surge pond. Since 2014, the EPA approved a 

request to temporarily allow for the effluent to be discharged at a pH above the previously permitted level. In 

2018, the pH change was made permanent.  

 

Site inspection participants noted that the plant was in good working operation at the time of the 

inspection. Significant upgrades to the plant have occurred since the previous FYR, including new hardware and 

software, ongoing rewiring of all electrical conduits and treatment system improvements, and a new surge pond 

and barge. In addition, two wells used for routine water quality and water level measurements in the Yak Tunnel 

are in the process of being replaced. All required documents, including safety and O&M guides, were available in 

the plant’s command station. Photographs were taken of site features, including the Yak Tunnel WTP (Appendix 

G). An inspection checklist has been completed. It is available in Appendix F. 

 

V.4 OU1: TECHNICAL ASSESSMENT 

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

 

The site inspection and the review of documents, applicable or relevant and appropriate requirements (ARARs), 

and risk assumptions indicate that the Site’s OU1 remedy has been fully implemented and is functioning as 

intended by site decision documents. Construction of the Yak Tunnel WTP and support structures was completed 

in 1992. The plant has operated continuously since that time, with the exception of being taken offline for routine 

maintenance and repairs. Technological and equipment improvements as well as preventative maintenance have 

been made at the plant during the current FYR period. 

 

Waters flowing from the Yak Tunnel continue to be a potential source of contamination. If left untreated, the 

waters would adversely affect water quality in the Arkansas River. Thus, it is important to continue the treatment 

and monitoring of these waters and ensure that the hydraulic gradient is maintained towards the Yak Tunnel 

through pumping. Under the 2008 Consent Decree, Newmont/Resurrection agreed to operate and maintain the 

OU1 remedy features. On July 29, 2013, the EPA signed an ESD clarifying that institutional controls are required. 

All institutional controls required by site decision documents are in place, as are procedures to notify the EPA and 

CDPHE should local governments approve a change in land use. Environmental covenants on 

Newmont/Resurrection’s properties with OU1 remedy features were recorded with the Lake County Clerk and 

Recorder's Office on July 31, 2012, and October 1, 2012. These covenants are working as designed; they restrict 

land use activities and protect remedy components. The Yak Tunnel WTP, including the surge pond, is enclosed 

 
4 Accessed results for 2017 to 2021 for permit COU00009 at https://echo.epa.gov/tools/data-downloads/icis-npdes-dmr-and-

limit-data-set. Accessed 6/2/2022. 
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within secured and signed perimeter fencing. The Yak Tunnel portal discharges via piping that carries the 

discharge directly to the WTP. The EPA partially deleted OU1 from the NPL in April 2016. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented. Appendix H provides more detailed information. 

 

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

remedy? 

 

No additional information has come to light that would call into question the protectiveness of the remedy. 

 

V.5 OU1: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU1 

 

V.6 OU1: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

1 

Protectiveness Determination: 

Protective 
 

The OU1 remedy is protective of human health and the environment. The RAOs are being met; 

contaminated waters draining from the Yak Tunnel are directed to and treated at the Yak Tunnel WTP, 

before discharge of the effluent to surface water. Institutional controls have been implemented. 

 

VI. OU2: MALTA GULCH FLUVIAL TAILING/LEADVILLE CORP. 

MILL/MALTA GULCH TAILING IMPOUNDMENTS 
 

OU2 is located southwest of Leadville (Figure D-3). It consists of three waste features: the Malta Tailing 

Impoundment (MTI), the Malta Gulch Tailing Impoundments (MGTI) and the Lower Malta Gulch Fluvial 

Tailings (LMGFT).  

 

The MTI consists of three small impoundments occupying 4.6 acres and estimated to contain about 10,000 cubic 

yards of waste. Leadville Silver & Gold constructed the MTI for wastes from a pyrite recovery process mill that 

operated from 1983 to 1988. Since 1995, the LMGFT no longer exists since it was moved under a removal action 

and deposited into the MGTI. The MGTI and the MTI both contain consolidated mining waste and are currently 

capped and revegetated.  

 

The Stringtown Mill Area of the Leadville Mining Area District, which includes the MGTI, was developed 

between 1879 and 1882 as a large group of placer claims. The MGTI is about 23 acres in size, is located at the 

upper end of Malta Gulch and contains an estimated 1.5 million tons of waste. Ore and Chemical Company 

created the first tailings impoundment as part of a sink-float mill that operated from 1943 to 1946. Hecla Mining 

Company (Hecla), in conjunction with Day Mines (Day), leased the property for disposal of tailings generated 

from its milling of ores from the Sherman Mine, a silver mine in a dolomite formation. Leadville Corporation 
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purchased the OU2 property in 1968 and leased it to Hecla until 1987; Hecla later purchased Day Mines 

(Hecla/Day). The MGTI, in its present configuration, was constructed in 1974 by Hecla/Day. During its 

leasehold, Hecla/Day operated an on-site flotation mill, while the Leadville Corporation refitted the mill to use a 

cyanide leaching process, adding additional tailings to the impoundments in 1988. On November 17, 2005, the 

Colorado Division of Reclamation, Mining and Safety initiated bond forfeiture with the permittee, Leadville 

Corporation, for the reclamation of OU2 facilities operated under the permit. 

 

Lower Malta Gulch is located directly downstream of the MGTI. Fluvial tailings are the tailings that have been 

washed downstream of the impoundments. When Ore & Chemical Company operated the mill, the LMGFT 

impoundments were not entirely effective for containment; about 600,000 tons of the tailings washed or flowed 

down Lower Malta Gulch. The LMGFT is about 26 acres in size. It consisted of fluvial tailings deposits with an 

estimated volume of 30,000 cubic yards. 

 

VI.1 OU2: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

In September 1991, the EPA and Hecla/Day signed an Administrative Order on Consent (AOC) for the 

performance of an engineering evaluation/cost analysis (EE/CA) at the MGTI. Its purpose was to determine the 

nature and extent of releases and to determine an appropriate response action. Based on the results of the Site’s 

1993 EE/CA, the EPA determined that principal threats at OU2 were: 1) the potential for casual use through direct 

contact with the tailings materials, which are contaminated with heavy metals; and 2) the potential release of 

heavy metals, cyanide and sulfates to groundwater as a result of precipitation events. Table 4 lists the types of 

contamination found in the different media at OU2. Appendix B (Table B-3) provides a chronology of OU2 

events. 

 

Table 4: Types of Contamination in Each Media for OU2 
Media Contamination 

Tailings impoundments  Elevated lead and zinc 

Fluvial tailings  Elevated lead 

  

Response Actions 

The EPA entered into agreements in January 1993 with Hecla/Day and Leadville Silver & Gold to define the 

extent of the companies’ liability in paying for cleanup at the MGTI and the MTI. Under a subsequent partial 

Consent Decree between the EPA and Hecla/Day, money was set aside for the OU2 cleanup. An August 1994 

Consent Decree allowed the United States, as a successor to the Ore and Chemical Company, to settle the 

company’s liabilities at the LMGFT. 

 

Four removal actions took place at OU2 (Table B-4). Beginning in 1995, the fluvial tailings were excavated from 

LMGFT and deposited in the MGTI. The excavated area was revegetated. Four check dams and a runoff control 

berm were constructed between the upper and lower portions of Malta Gulch. Confirmation sampling showed that 

the excavation and removal had lowered lead levels to below the Site's residential cleanup level. Monitoring in 

1997 and 1998 verified that the revegetation was successful; therefore, no further monitoring was required for this 

area. The material in the MGTI was consolidated, graded, capped and revegetated. Forty-two drums, some very 

corroded, were removed from the Leadville Corporation Mill and disposed of appropriately. The 1996 removal 

action at the MTI consolidated the tailings, neutralized acidic leachate, and capped and revegetated the area. 

 

The removal actions have prevented or controlled the release or threatened release of hazardous substances from 

the sources of contamination identified in OU2 such that there are no unacceptable risks to human health and the 

environment from those sources. Lead is the principal COC. The response actions were designed to control all 

COCs in the capped material. 

 

The EPA issued the ROD for OU2 on September 30, 1999. It indicated that the OU2 removal actions reduced or 

eliminated any potential risk posed to human health or the environment from releases of hazardous substances 

found at the MGTI, the LMGFT and the MTI portions of OU2. Therefore, the OU2 1999 ROD selected a “No 
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Further Action” remedy assuming the OU remains zoned for Industrial Mining or similar uses that do not allow 

residential use. The EPA issued an ESD on July 29, 2013, to clarify that institutional controls are required to 

maintain the integrity of and prevent disturbances to engineered features or structures established as part of the 

remedy. 

Status of Implementation 

The EPA partially deleted OU2 from the NPL on July 23, 2001. The Industrial Mining zoning designation for the 

MGTI and the MTI remains in place. Future use of the mill and impoundment site will require a permit from the 

Colorado Department of Reclamation, Mining and Safety (DRMS), previously the Colorado Division of Mining 

and Geology. In addition, Lake County passed an ordinance on April 15, 2013, that acts as an institutional control. 

Together, these institutional controls protect remedy components, require best management practices for soil 

excavation, and require CDPHE approval for any excavation or earth removal activity that exceeds 10 cubic yards 

or that would impact an engineered remedy. 

 

Surface water and groundwater monitoring in the vicinity of OU2 is being addressed as part of OU12. 

 

Systems Operations/Operation & Maintenance (O&M)  

In addition to the four removal actions, the 1999 ROD specified the following monitoring requirements to 

maintain the effectiveness of the removal actions: 

 

• Monitor the vegetative covers 

• Inspect impoundments 

• Review the zoning definition to ensure consistency with the remedy 

• Review the status of the Colorado Division of Mining and Geology (now DRMS) permit and use of the 

mill and impoundments 

• Upon termination of the Colorado Division of Mining and Geology (now DRMS) permit, ensure that final 

facility reclamation is protective of human health and the environment 

• Monitor groundwater for metals and other inorganic parameters in June of each year at nine locations 

(conducted as part of the OU12 monitoring program) 

 

CDPHE conducts annual O&M inspections and maintenance activities per the Site’s October 2016 O&M Plan. 

O&M activities are performed under the EPA grant funded with Special Account monies.5 O&M activities 

include inspection and maintenance of the covers and surface water controls. As a result of the September 2021 

inspection, TetraTech, the state O&M inspection contractor, made several recommendations to improve the 

functionality and longevity of various remedy components. The O&M issues identified do not currently present 

concerns for the remedy’s protectiveness. CDPHE in consultation with the EPA will determine which of these 

recommendations will be implemented as part of O&M activities.  

 

Malta Gulch Tailings Impoundment CDPHE O&M Contractor Recommendations 

• Monitor the erosion features during future inspections 

• Have a comprehensive vegetation inspection performed by a certified specialist 

• Reseed areas lacking vegetation  

• Excavate a larger, more-defined spillway channel to convey potential flows from the pond north of 

Tailings Impoundment #3 

• Remove vegetation and transplant trees from channels on eastern and southern edges of Tailings 

Impoundment #1 to facilitate drainage off-site  

• Repair the damaged section on the outlet end of the northeastern culvert and remove the sediment and 

vegetation to allow flows to pass through unimpeded and improve drainage from the MGTI   

• Grade the bench on the western edge of Tailings Impoundment #3 to drain down the impoundment face 

or reinforce the low spot drainage to minimize erosion 

 
5 Special Accounts are PRP-funded, site-specific, interest-bearing accounts housed within Superfund’s "Hazardous 

Substances Superfund (Trust Fund)." 
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• Repair the fence along the boundary with County Road 36   

• Contact the Colorado Department of Reclamation, Mining and Safety and Division of Water Resources to 

determine the regulatory status of the MGTI impoundments.  If regulated by the Division of Water 

Resources, a review of the construction of the embankments with respect to current dam safety rules may 

be required. 

 

Malta Tailings Impoundment CDPHE O&M Contractor Recommendations 

• Have a comprehensive vegetation inspection performed by a certified specialist 

• Have a vegetation specialist develop options to re-establish vegetation in the area where sheet erosion has 

removed the topsoil   

• Transplant the trees growing in the northern and southern channels  

• Continue to inspect the channel for signs of inadequate capacity, such as flow overtopping the channel 

banks 

• Construct and line a more defined channel on the northern and southeastern boundaries of the site  

VI.2 OU2: PROGRESS SINCE PREVIOUS FYR 
This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 5). 

There were no recommendations identified from the 2017 FYR Report. 

 

Table 5: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

2 Protective The remedy at OU2 is protective of human health and the environment. The 

removal actions conducted at OU2 greatly reduced or eliminated any 

potential risk posed to human health or the environment from releases of 

hazardous substances and an institutional control ensures that engineered 

remedy components are protected and any soil excavation is performed in a 

manner protective of human health and the environment. 

 

VI.3 OU2: FYR PROCESS 

Data Review 

There are no applicable data to review for OU2.  

Site Inspection 

The OU2 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR Report. 

The capped impoundments remain intact and vegetative covers are in good condition. Fencing and warning signs 

are in good condition. It appears that some trespassing occurs, as a few old tires were disposed of at the MGTI. 

An inspection checklist has been completed (Appendix F). Representative photographs from the site inspection 

are included in Appendix G.  

 

VI.4 OU2: TECHNICAL ASSESSMENT 

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

 

The site inspection and the review of documents, ARARs and risk assumptions indicate that the remedy is 

functioning as intended by the OU’s removal actions and the ROD. All institutional controls required by the 

decision documents are in place. Should local governments approve a change in land use, procedures are in place 

to notify the EPA and CDPHE. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 
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There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented (see Appendix H for more detail). There have been no other changes in exposure assumptions or 

toxicity data that would call into question the protectiveness of the remedy. Currently, there are no proposed reuse 

plans at the OU2 mill that would affect 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 additional information has come to light that would call into question the protectiveness of the remedy. 

VI.5 OU2: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU2 

 

OTHER FINDINGS 

Review, assess and implement as appropriate the recommendations in the 2021 O&M OU2, 5 and 7 Inspection 

Report. 

 

VI.6 OU2: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

2 

Protectiveness Determination: 

Protective 
 

Protectiveness Statement: The remedy at OU2 is protective of human health and the environment. The 

removal actions conducted at OU2 reduced or eliminated any potential risk posed to human health or 

the environment from releases of hazardous substances and an institutional control ensures that 

engineered remedy components are protected, and any soil excavation is performed in a manner 

protective of human health and the environment.  

VII. OU3: DENVER & RIO GRANDE WESTERN RAILROAD COMPANY 

(D&RGW) SLAG PILES/RAILROAD EASEMENT/RAILROAD YARD 
 

OU3 includes three slag piles – Arkansas Valley (AV) Smelter, La Plata and Harrison Street – owned by the 

Denver & Rio Grande Western Railroad Company (D&RGW), an easement that runs diagonally through 

Leadville, and part of the rail yard known as Poverty Flats (Figure D-4). Union Pacific (UP) acquired D&RGW’s 

properties nationwide in 1996, taking over the responsibilities outlined in the 1993 Consent Decree with 

D&RGW. 

 

AV Smelter Slag Pile 

The AV Smelter Slag Pile covers about 40 acres just west of the Stringtown Mill Area. The pile consists of slag 

produced by the AV, which operated from 1882 to 1960. Based on aerial photography, the pile volume in the late 

1950s was about 1.2 million cubic yards. In 1998, about 422,000 cubic yards of slag remained, of which 190,000 

cubic yards was stockpiled fine slag. 

 

La Plata Slag Pile 
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The La Plata Slag Pile, located west of Leadville city limits on Elm Street, has a volume estimated at 105,000 

cubic yards. Bimetallic Smelting Company leased the La Plata area in OU3 from 1892 to 1900 for pyritic 

smelting of low-grade ores. 

 

Harrison Street Slag Pile 

The Harrison Street Slag Pile was located in a residential area, near the northeast corner of Harrison Avenue and 

Elm Street, in Leadville. The original slag pile ranged from 20 feet to 50 feet in height, and covered about 3 acres. 

The Harrison Street Slag Pile was removed to original grade and relocated to the AV Smelter Slag Pile in March 

1998. 

 

Rail Yard 

The rail yard, located between 12th Street, Highway 24, 17th Street and County Road 8, has seen over 130 years 

of transportation activities mostly associated with mining in the area. The part of the rail yard formerly owned by 

D&RGW is near the north end of Leadville, encompasses an area of 43 acres, and is crossed by abandoned rail 

lines and access roads. Slag was used in the rail yard as ballast and as a road base to provide support for heavy 

vehicle traffic. Slag was also deposited around the loading dock due to spillage during transportation activities. 

 

Rail Easement 

The rail easement includes the part of the railroad track that runs diagonally through Leadville. It consists of about 

25 feet on either side of the track centerline. Slag was used as a road base to provide support for heavy vehicle 

traffic. Slag was also deposited as spillage from passing rail cars. 

 

VII.1 OU3: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Based on the results of the Site’s 1989 RI, the 1992 RI and the 1993 screening feasibility study (SFS), the EPA 

identified the fine fraction of the stockpiled AV Smelter slag and the potential for particulate release during 

ballast operations as a potential human health exposure pathway. Appendix B (Table B-5) provides a chronology 

of OU3 events. 

 

Table 6 lists the contaminants found in OU3 media.  

 

Table 6: Contaminated Media, OU3  
Media Contamination/Issue 

Slag 
Elevated levels of zinc, lead, arsenic and cadmium; low acid-

generating potential and a neutral-to-basic pH. 

Fine slag (less than 3/8 of an inch) Elevated lead. 

 

In May 1996, D&RGW submitted an FS for the stockpiled fine slag at the AV Smelter Slag Pile, in accordance 

with the terms of the 1993 Consent Decree. 

Response Actions 

AV Smelter Slag Pile 

After the fine slag (slag with a particle size of 3/8 inch or less) was consolidated at the AV Smelter Slag Pile, the 

EPA issued the Stockpiled Fine Slag – AV Smelter Slag Pile ROD (1998 OU3 ROD) on May 6, 1998. Based on 

consideration of CERCLA requirements, detailed analyses of alternatives and public comments, the EPA 

determined that a "no action" alternative was the appropriate remedy, because no complete human or ecological 

exposure pathways were identified for the stockpiled fine slag and the potential for release of metals in leachate 

from the stockpiled fine slag is minimal. The 1998 OU3 ROD also included a provision for the potential use of 

the slag in the future based on regional market demand for the material as a component in construction materials. 

 

The no action alternative left the stockpiled fine slag in its existing condition with no control or cleanup planned. 

The no action alternative included a provision for future use of the slag if it is encapsulated prior to its use or 

reuse. 
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La Plata Slag Pile 

Based on the lack of fine slag or leachate generation, the 1998 OU3 ROD did not require remedial action at this 

location. 

 

Harrison Street Slag Pile 

The 1998 OU3 ROD provides a contingency for resource utilization, which may be undertaken in the future if 

regional market demand exists for the material. As part of its ballast operations, UP relocated about 104,000 cubic 

yards of slag to the AV Smelter Slag Pile in March 1998 to bring the Harrison Street Slag Pile to grade. As a 

result, soils containing elevated concentrations of lead were exposed. These soils create the potential for 

unacceptable human health risks if the property was developed for residential use in the future. To date, the land 

remains vacant. 

 

Rail Easement 

As part of work done under the Site’s 1993 Consent Decree, UP submitted a work plan that proposed converting 

the easement into a segment of the paved Mineral Belt Bike Trail. The trail was completed in the late 1990s. UP 

subsequently donated ownership of the easement to Lake County via a quitclaim deed. 

 

Rail Yard 

During summer 1997 and fall 1997, UP removed 1,264 cubic yards of fine slag from the rail yard and placed it 

onto the AV Smelter Slag Pile. As a result, soils containing elevated concentrations of lead were exposed. These 

soils created the potential for unacceptable human health risks if the property is developed for residential use in 

the future.   

 

On August 6, 2014, the EPA issued an ESD that required institutional controls on OU3 properties in the form of a 

local ordinance, environmental covenant, and/or restrictive notice. 

 

Status of Implementation 

On February 23, 2009, Lake County implemented institutional controls in an ordinance that included OU3. This 

ordinance requires best management practices for soil excavation and requires CDPHE approval for any 

excavation or earth-removal activity because all of OU3 is considered an engineered remedy. The city of 

Leadville adopted a similar ordinance for properties within city limits on May 7, 2013. The EPA completed a 

deletion of OU3 from the NPL on April 11, 2016.  

 

Systems Operations/Operation & Maintenance (O&M)  

The 1998 no action ROD for OU3 did not require maintenance of the fine slag piles. The 1998 Memorandum of 

Understanding (MOU) entered into between UP, Lake County and the EPA indicated that the fine slag on the rail 

easement would be incorporated into the Mineral Belt Trail and that Lake County is responsible for long-term 

maintenance of the Mineral Belt Trail. 

 

Any future use of the fine slag would require it to be encapsulated for reuse. Encapsulation can include the use of 

fine slag in concrete or asphalt aggregate, as a road base or as backfill (so long as the slag is chemically bound or 

physically separated from an exposure by a barrier consisting of a different material).  

 

Since the last FYR, several of the properties have changed ownership and future use. CJK Milling acquired the 

AV Smelter Slag pile and has received approval from the EPA and CDPHE to use the slag for road base. Lake 

County purchased the Harrison Street property from UP and intents to build a Judicial Center on the property; the 

EPA provided a “reasonable steps” letter to Lake County. The proposed Rail Yard mixed use development 

discussed in the 2017 FYR is under way with several homes constructed; the developer is working with CDPHE 

under the voluntary cleanup program and a CDPHE-approved materials management plan. 

 

VII.2 OU3: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR (Table 7). There were 
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no recommendations identified from the 2017 FYR. 

Table 7: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

3 Protective The remedy at OU3 is protective of human health and the 

environment. Institutional controls that protect the engineered 

remedy components ensure that soil excavations are performed in a 

manner protective of human health and the environment. 

VII.3 OU3: FYR PROCESS 

Data Review 

There are no applicable data to review for OU3.  

Site Inspection 

The OU3 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR Report. 

The inspection did not result in significant findings. The Rail Easement/Rail Yard area (also known as Poverty 

Flats) was annexed into the city of Leadville in January 2017. The new owner contacted CDPHE, as directed in 

the institutional controls. A Material Management Plan for the development was approved by CDPHE. During the 

inspection, it was noted that several homes have been built and sold and more homes are under construction. In 

addition, Lake County purchased the Harrison Street Property from UP in order to construct a new Justice Center. 

This property was observed and has not yet been developed. However, the EPA reviewed the development plans 

and issued a comfort letter to the county in February 2022, stating that the EPA has not identified any obvious 

incompatibility between Lake County’s proposed use of the property and the EPA’s selected cleanup option, as 

described by the county.  

 

All other slag piles in this OU had been relocated to the AV South Hillside Slag Pile in 1998 or incorporated into 

the paved Mineral Belt Trail. Photographs were taken of site features, including slag piles (Appendix E). An 

inspection checklist has been completed. It is available in Appendix D. The slag piles were intact and appeared to 

be in good condition. The Mineral Belt Trail was intact, appeared to be in good condition and was in active use by 

people walking, biking and skating. The site inspection checklist and photographs are included in appendices F 

and G, respectively. 

 

VII.4 OU3: TECHNICAL ASSESSMENT 

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

 

The site inspection and the review of documents, ARARs and risk assumptions indicate that the remedy is 

functioning as intended by the no action ROD for OU3.  

 

All institutional controls required by site decision documents are in place. The EPA and CDPHE will be notified 

if local governments approve a change in land use. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented (see Appendix H for detail). There have been no other changes in exposure assumptions or toxicity 

data that would call into question the protectiveness of the remedy. There are currently no proposed reuse plans 

for OU3 that would affect the protectiveness of the remedy. 
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QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 

remedy? 

 

The OU3 ROD focused on fine slag at the AV Smelter Slag Pile. Redevelopment proposals for the Harrison Street 

and Rail Yard (Poverty Flats) properties highlighted that fine slag may not be the only contaminated media of 

concern at OU3. As a result, an ESD signed on August 6, 2014, required institutional controls. In addition, the 

EPA clarified the use of the term “contingency” for fine slag utilization in the 1998 ROD. Fine slag can be used 

for future commercial purposes by following the requirements set out in the 1998 ROD. The city of Leadville 

adopted an ordinance on May 7, 2013, and Lake County on February 23, 2009, that limits unacceptable exposures 

to slag and contaminated soils. The EPA partially deleted OU3 from the NPL in 2016. 

 

The contingency has been exercised by the Leadville Scenic Railroad and the CJK Milling Company, which 

requested letters for approval to use this contingency provision in early January 2022. In mid-January 2022, the 

EPA and CDPHE approved the use or reuse of the slag material as a commercial product as long as the slag is 

encapsulated for reuse. 

 

Lake County purchased the Harrison Street Property from UP in order to construct a new Justice Center. The 

county reached out to the EPA to obtain a “Reasonable Steps” letter regarding the development plans. The EPA 

reviewed the development plans and issued a comfort letter to the county in February 2022, stating that the EPA 

has not identified any obvious incompatibility between Lake County’s proposed use of the property, as described 

by the county, and the EPA’s selected cleanup option.  

 

Development in the former Harrison Street slag pile does not call into question the protectiveness of the OU3 

remedy due to the reasons listed below. 

   

• In 1998, UP removed the Harrison Street Slag Pile, returning the area to its original grade, and relocated 

the pile to the AV Slag Pile. 

• After the removal, confirmation data show lead in the soils on the Harrison Avenue property may create 

the potential for unacceptable human health risks if the property is developed for residential use (> 3,500 

mg/kg). 

• Lake County (in 2009) and the city of Leadville (in 2013) implemented ordinances requiring CDPHE 

approval for any excavation or earth removal activity. 

 

VII.5 OU3: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU3 

 

 

VII.6 OU3: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

3 

Protectiveness Determination: 

Protective 
 

Protectiveness Statement: The remedy at OU3 is protective of human health and the environment. 

Institutional controls that protect the engineered remedy components ensure that soil excavations are 

performed in a manner protective of human health and the environment. 
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VIII. OU4: UPPER CALIFORNIA GULCH  
 

Upper California Gulch (OU4) is part of the Leadville Historic Mining District. It is located southeast of 

Leadville (Figure D-5). Placer gold mining started with the discovery of gold in California Gulch in 1860. When 

the placer deposits were exhausted, underground mining was used to extract gold, silver, lead and zinc ore. Breece 

Hill, above Upper California Gulch, was networked with underground mines in an area that covers about eight 

square miles. As mines were developed, waste rock was excavated and left near the mine entrances. Although a 

total of 131 waste piles were initially identified in OU4, the number of waste rock piles of concern in the OU has 

been reduced to 20 through investigations and analytical screening. 

 

The OU4 waste piles are divided into six sub-basins: Garibaldi, Whites Gulch, Nugget Gulch, AY Minnie, Iron 

Hill and South Area, which also includes the Fluvial Tailing Site 4 (FTS 4), also known as Oro City. The 20 

waste rock piles in these sub-basins contain a total estimated volume of 431,000 cubic yards, impacting 28.3 

acres. Fluvial tailings deposition is discontinuous and appears to have been subdivided into several distinct 

pockets. In OU4, the FTS 4 extends for a distance of approximately 1.5 miles along Upper California Gulch, from 

slightly upstream of the Yak Tunnel portal to the upstream end of the Printer Boy Mine area. The waste rock piles 

are primarily weathered porphyry with limited to no vegetation, and with highly oxidized surfaces. Fluvial tailings 

and fluvial tailings mixed with alluvial sediments are located in the South Area and FTS 4/Oro City and have an 

estimated volume of 102,000 cubic yards. The tailings piles are largely unvegetated, with grasses and lodgepole 

pine growing on a quarter of the tailings surface. A wetland area exists along the Upper California Gulch channel, 

within OU4 boundaries. Oro City is considered a cultural and historic resource in the Leadville Historic Mining 

District. 

 

The land in OU4 is zoned for industrial and mining land uses. 

 

VIII.1 OU4: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Based on the results of the OU4 1994 RI/FS, the EPA determined that actual or threatened releases of hazardous 

substances at and from waste rock and fluvial tailings piles on OU4 may present an imminent and substantial 

endangerment to public health, welfare or the environment if not addressed through remedial action. Metals from 

former mining activities are present in waste rock and fluvial tailings piles and may leach to surface water or 

groundwater via ARD. Appendix B (Table B-6) provides a chronology of OU4 events. 

Response Actions 

Resurrection Mining Company completed removal activities from 1995 to 1996, prior to the issuance of the 1998 

ROD. The activities included work on the Garibaldi Mine in the Garibaldi sub-basin, work on the Agwalt Mine in 

Whites Gulch, and work on the Upper California Gulch surface water diversion. The ROD identified the need for 

more response activities in the Garibaldi sub-basin, Whites Gulch (Printer Girl Waste Pile), Nugget Gulch Waste 

Rock, AY Minnie Waste Rock, Iron Hill Waste Rock and FTS 4/Oro City.  

 

The EPA issued the ROD for OU4 on March 31, 1998. The RAOs established in the 1998 OU4 ROD include: 

 

• Control erosion of contaminated materials into local water courses 

• Control leaching and migration of metals from contaminated materials into the surface water 

• Control leaching and migration of metals from contaminated materials into the groundwater 

 

The selected remedy for OU4 consisted of the following remedial components: 

• Garibaldi sub-basin: 

o Diversion of surface water and selected removal of waste 

• Whites Gulch sub-basin: 

o Excavation, consolidation and removal of waste rock at the Printer Girl Waste Rock Pile. 
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o Regrading of excavated areas of the Printer Girl Waste Rock Pile and construction of diversion 

ditches to control surface water run-on to the regraded areas 

• Nugget Gulch sub-basin: 

o Excavation and consolidation of the Rubie, Adirondack, Colorado No. 2 East, and North Mike 

Waste Rock Piles onto the Colorado No. 2 Waste Rock Pile 

o Regrading and placement of a simple rock or vegetated cover over the Colorado No. 2 Waste 

Rock Pile 

o Terracing, soil amendment and revegetation of excavated areas 

o Construction of diversion ditches to control surface water run-on to the terraced and regraded 

areas 

• AY Minnie sub-basin: 

o Construction of diversion ditches to reduce surface water run-on onto the AY Minnie Waste Rock 

Pile 

o Relocation of Lake County Road 2 to allow space for construction of a sedimentation pond and 

provide added protection from stability failures of timber cribbing without destroying the mining 

heritage and cultural resources of this mining area 

• Iron Hill sub-basin:  

o Regrading and placement of a simple cover (revegetated soil or rock) over the Mab Waste Rock 

Pile as well as revegetation of surrounding disturbed areas 

• Oro City: 

o Reconstruction and stabilization of the Upper California Gulch stream channel to prepare for a 

500-year flood event 

o Regrading and removal, if necessary, of channel spoil material and selected fluvial tailings 

o Construction of eight sediment dams in the channel and about 1.5 acres of wetlands along the 

channel 

 

The OU4 ROD did not contain numeric cleanup standards, but was meant to address potential source material 

contributing to surface water and groundwater contamination at the Site. On March 17, 2004, the EPA issued an 

ESD deferring remedial activities at FTS 4/Oro City in response to concerns regarding the historical significance 

of the Oro City area as an early mining camp. This decision was supported by interim surface water and 

groundwater monitoring data. The OU12 remedy addresses sitewide surface water and groundwater 

contamination to monitor the effectiveness of the source control remedies. Further source remediation may be 

conducted under OU12 if deemed necessary. On July 29, 2013, the EPA issued an ESD to add institutional 

controls as a component of the OU4 remedy. 

Status of Implementation 

The removal action at the Garibaldi sub-basin finished in January 1996. Response actions at Nugget Gulch, 

Whites Gulch, AY Minnie and Iron Hill began in 1998. Resurrection completed the remedial actions in 

accordance with the 1998 ROD in 2001. 

 

In December 2010, Lake County implemented institutional controls for OU4 in the form of a resolution amending 

the Lake County Land Development Code and adopting regulations that protect both engineered and non-

engineered remedies at OU4 (see K.1 in Appendix K). A best management practice handout is provided to all 

applicants applying for a building permit within OU4. In addition, any disruption of engineered or non-engineered 

remedies within OU4 requires written approval from CDPHE. In addition to the institutional controls provided by 

the 2008 Consent Decree and the Lake County regulations, all OU4 is in Lake County's Industrial Mining zoning 

district, which serves to limit future changes of land use without county approval and notification to the EPA and 

CDPHE of such proposed changes. In addition, Newmont/Resurrection recorded environmental covenants on its 

OU4 properties on July 31, 2012, and October 1, 2012. These covenants prohibit residential use and restrict 

groundwater use. The EPA deleted OU4 from the NPL on October 24, 2014.   

 

Systems Operations/Operation & Maintenance (O&M)  

Newmont/Resurrection conducts inspections in accordance with the OU4, 8, 10, Operations and Maintenance 
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Plan, California Gulch Superfund Site, which is Appendix D to the 2008 Consent Decree approved on August 29, 

2008. Its findings are documented in the Annual California Gulch Superfund Site OU4, OU8 and OU10 

inspection reports. During this FYR period, Newmont/Resurrection completed routine maintenance and repairs to 

ditches such as removing debris, vegetation, and reseeding localized barren areas.  

VIII.2 OU4: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 8). 

There were no recommendations identified from the 2017 FYR Report. 

Table 8: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

4 Protective The remedy at OU4 is protective of human health and the environment. 

Exposure pathways that could result in unacceptable risks are being 

controlled by diverting contaminated surface water and removing, 

consolidating and/or covering mine waste. Institutional controls have 

been implemented to ensure that engineered remedy components are 

protective and that any soil excavation is performed in a manner 

protective of human health and the environment. Residential use is 

prohibited in certain portions of OU4. 

 

VIII.3 OU4: FYR PROCESS 
 

Data Review 

There are no applicable data to review for OU4. 

Site Inspection 

The OU4 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR Report. 

Photographs were taken of representative waste piles (Appendix G). An inspection checklist has been completed. 

It is available in Appendix F. 

 

An unpaved roadway crosses OU4. Based on the results of the O&M activities conducted during this FYR, 

Newmont/Resurrection completed routine maintenance and repairs to ditches such as removing debris and 

vegetation and reseeding localized barren areas. Most of the OU4 waste piles have been removed and 

consolidated; some piles have been revegetated or covered with rock and posted with no trespassing signs. There 

are roadways throughout OU4 that local residents and tourists use to access various parts of the Site, primarily for 

recreation activities.  

VIII.4 OU4: TECHNICAL ASSESSMENT 

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

 

Newmont/Resurrection constructed surface water diversion structures, moved mining waste; excavated and 

consolidated mining wastes and covered and regraded the covered waste rock. Under the 2008 Consent Decree, 

Newmont/Resurrection agreed to operate and maintain OU4 remedy features. All institutional controls required 

by site decision documents are in place as are procedures to notify the EPA and CDPHE should local 

governments approve a change in land use. In addition, Newmont/Resurrection placed environmental covenants 

on its OU4 properties to further protect remedy features. These environmental covenants were recorded with the 

Lake County Clerk and Recorder’s Office on July 31, 2012, and October 1, 2012. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 
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There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented (see Appendix H for details). The 1998 OU4 ROD did not establish numeric cleanup standards for 

surface water or groundwater. The RAOs identified in the 1998 OU4 ROD included controlling erosion of 

contaminated materials into local waterways and controlling the leaching and migration of contaminated materials 

into surface water and groundwater. These RAOs have largely been achieved based on the review of the sitewide 

data collected as part of OU12. 

 

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

remedy? 

 

No additional information has come to light that would call into question the protectiveness of the remedy. 

 

VIII.5 OU4: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU4 

 

VIII.6 OU4: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

4 

Protectiveness Determination: 

Protective 

Planed Addendum 

Completion Date: 

Click here to enter a date 

Protectiveness Statement: The remedy at OU4 is protective of human health and the environment. 

Exposure pathways that could result in unacceptable risks are being controlled by diverting 

contaminated surface water and removing, consolidating and/or covering mine waste. Institutional 

controls have been implemented to ensure that engineered remedy components are protective, and that 

any soil excavation is performed in a manner protective of human health and the environment. 

Residential use is prohibited in certain portions of OU4. 

 

IX. OU5: ASARCO SMELTERS/SLAG/MILL SITES 
 

OU5 includes five smelter sites – the Elgin Smelter, the Grant/Union Smelter, the Western Zinc Smelter, the 

AV South Hillside Slag Pile (collectively known as the EGWA sites), and the AV Smelter. OU5 also includes one 

mill site, the Colorado Zinc-Lead Mill (CZL) which is co-located with the AV Smelter (Figure D-6). 

 

The AV/CZL site is located about 1.5 miles southwest of Leadville on the north bank of California Gulch. The 

combined area covers about 70 acres. The entire AV/CZL site lies above the 500-year floodplain of Lower 

California Gulch. This site is also next to parts of OU3 that includes the AV Smelter Slag Pile. The AV Smelter, 

which is part of the Leadville Historic Mining District, operated from 1879 to 1961. It was the longest-operating 

smelter in the Leadville area, processing a wide variety of ores and reprocessing slag to produce lead, silver and 

other metals. The CZL operated intermittently from 1926 to 1938, using a custom flotation process to produce 

zinc, lead, gold, silver and some copper. The byproduct of mill operations was tailings that were discharged below 

the mill, presumably into the CZL Tailing Impoundment (OU8). The mill closed in 1930. After remodeling, it 

reopened in 1935 to process ores from several local mines and waste dumps; these operations ceased in 1938.  

 

The Elgin Smelter, which operated intermittently from 1879 to 1903, is located in north-central Leadville, on the 
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south bank of Big Evans Gulch, near the intersection of U.S. Highway 24 and State Highway 91. Several different 

companies leased and operated the Elgin Smelter works between 1893 and 1902. The Grant/Union Smelter was 

actually two smelters – the Grant Smelter, which operated from 1878 to 1882, and the Union Smelter, which 

operated from 1892 to 1900. Both smelters were near the confluence of Georgia Gulch and California Gulch, 

northeast of the Colorado Mountain College campus. The Western Zinc Smelter, which operated from 1914 to 

1926, is located in the western part of Leadville, about 75 feet west of McWethy Drive and about 100 feet south 

of the Lake County fairgrounds. The Western Zinc Mining and Reducing Company used the facility to extract 

zinc from ores. 

 

The AV South Hillside Slag Pile (also referred to as the Tramway Slag Pile) is located south of U.S. Highway 24 

on the hillside across from the AV Smelter site. It was perhaps used by the AV Smelter or the Grant/Union 

Smelter. The site consists of an estimated 16,000 cubic yards of slag in two elongated piles that extend about 

2,000 feet parallel to California Gulch and U.S. Highway 24. There are no smelter remains or any other waste 

materials except slag at this site. 

 

Prior to the remedial action, smelter debris covered much of the OU5 area. The debris consisted primarily of 

brick, concrete, metal, tile, wood and glass, as well as residual mine waste and smelter materials, including 

coke/charcoal, limestone, ore, matte, tailings and flue dust. 

 

Most of the smelter and mill structures at the AV/CZL site have been demolished, though some buildings and 

foundations remain preserved as cultural heritage properties. The EGWA sites are currently vacant. 

 

IX.1 OU5: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

The final sitewide BRAs conducted from 1991 to 1996 identified non-residential soils and future residential area 

soils as potential media of concern at OU5. Metals from former mining practices, including lead, arsenic, 

cadmium, copper and zinc in soil and air, presented a potential risk to human and ecological receptors. The human 

health risks at the Site have been attributed to lead and arsenic. Therefore, these two contaminants were selected 

as indicator chemicals for remedial response. Appendix B (Table B-7) provides a chronology of OU5 events. 

 

Table 9 lists the contaminated medium at OU5. 

 

Table 9: Contaminated Medium, OU5  

Medium Area of OU5 Contamination 

Soil 

AV 

Results of the soils investigation indicate elevated 

arsenic, cadmium, lead and zinc levels; the highest 

levels of contamination were detected in samples 

from the baghouse area. 

CZL Elevated lead levels 

Elgin Smelter Elevated lead and arsenic levels 

Grant/Union Smelter Elevated lead and arsenic levels 

Western Zinc Smelter Elevated lead and arsenic levels 

AV South Hillside Slag Pile Elevated lead and arsenic levels 

Response Actions 

In September 1990, the EPA and ASARCO Incorporated signed an AOC for sampling at the Site. In 1991, the 

EPA issued a UAO that required ASARCO Incorporated to conduct studies and complete RIs. In August 1994, 

ASARCO Incorporated entered into a Consent Decree with the United States, the State and PRPs to perform 

certain remediation work in OUs 5, 7 and 9. 

 

The EPA issued two RODs for OU5. The EPA issued the OU5 ROD for the AV/CZL site on September 29, 2000. 

The EPA issued the second OU5 ROD for the EGWA sites on October 31, 2000. 
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The OU5 ROD for the AV/CZL established the following RAOs: 

 

Tailings  

• Control airborne transport of tailings particles 

• Control erosion of tailings into local water courses 

• Control leaching and migration of metals from tailings into surface water 

• Control leaching and migration of metals from tailings into groundwater 

 

Flue Dust 

• Control airborne transport of flue dust particles 

• Control erosion of flue dust and deposition into local water courses 

• Control release and migration of metals from flue dust in surface water 

• Control leaching and migration of metals from flue dust into groundwater 

• Control contamination exposure to humans, animals and aquatic life 

 

Non-residential Area Soils 

• Control airborne transport of contaminated materials 

• Control erosion of contaminated materials and deposition into local water courses 

• Control leaching and migration of metals from soils in surface water 

• Control leaching and migration of metals from soils into groundwater 

• Control contamination exposure to humans, animals and aquatic life 

 

Residential Area Soils 

• Prevent direct exposure of the population to elevated concentrations of contaminants in the surface soil. 

 

The remedy selected for the AV/CZL site consisted of: 

 

• Excavation of flue dust and relocation to a single-lined, fully encapsulated repository. 

• Consolidation of tailings and non-residential soils and placement of an 18-inch vegetated soil cover over 

the consolidated pile. This remedy will make portions of the AV/CZL site a permanent waste 

management area. 

• Implementation of institutional controls such as deed notices or deed restrictions to provide notification 

that a barrier is in place and to restrict land uses incompatible with the remedy. 

• Development of an O&M program during the remedial design to include inspection and maintenance of 

the cover and surface water controls, as well as inspection for evidence of erosion, differential settlement 

of the cover and adequacy of vegetation.  

 

The OU5 ROD for the EWGA established the following RAOs: 

 

Slag 

• Control of leaching of metals of concern in concentrations that would have an adverse impact on soils, 

surface water, or groundwater 

• Control airborne transport of contaminated materials 

• Control erosion of contaminated materials to prevent deposition into local surface water courses 

 

Non-residential Area Soils 

• Control airborne transport of contaminated materials 

• Control erosion of contaminated materials and deposition into local water courses 

• Control leaching and migration of metals from soils in surface water 

• Control leaching and migration of metals from soils into groundwater 

• Control contamination exposure to humans, animals and aquatic life 

 



 

27 

Residential Area Soils 

• Prevent direct exposure of the population to elevated concentrations of contaminants in the surface soil. 

 

The remedy selected for the EGWA sites consisted of: 

 

• Implementation of institutional controls to warn of potential hazards and to maintain the effectiveness of 

the remedy by limiting access to or use of the property for current or potential future land use scenarios 

 

The 2000 EGWA ROD determined that the selected remedy would control airborne transport, erosion and metals 

leaching from contaminated materials because no significant pathway for transport of constituents from slag or 

soil to other environmental media have been identified for the EGWA sites.  

 

The 2000 OU5 RODs for the EGWA sites and AV/CZL site did not contain numeric cleanup standards but were 

meant to address potential source material contributing to surface water, groundwater and releases to air. The 

OU12 remedy addresses sitewide surface water and groundwater contamination to measure effectiveness of 

source control remedies. The EPA issued a minor ROD Modification (ROD Mod) on May 16, 2013, that clarifies 

the institutional controls. 

 

Status of Implementation 

Implementation of the 2000 OU5 AV/CZL ROD began in June 2002. Some smelter structures were demolished, 

flue dust was excavated, and contaminated materials were transported to an on-site repository. Tailings and 

contaminated soil were consolidated on site and placed under 18 inches of clean soil cover that was then 

vegetated. Diversion ditches to prevent run-on and ponding on the consolidated waste pile were also constructed. 

Remedial actions were initiated by ASARCO Incorporated but discontinued when the company filed for 

bankruptcy. The EPA assumed lead responsibility for implementation of the OU5 remedy through a settlement 

agreement between ASARCO Incorporated and the federal government signed in 2007. The EPA completed OU5 

remedial activities in 2010 and an O&M plan in 2016. 

 

The OU5 RODs for both the EGWA sites and the AV/CZL sites included institutional controls as a component of 

the remedy. After the original overlay district concept for implementation of institutional controls proved 

infeasible, an alternate course of action was designed during the previous FYR period. Lake County passed an 

ordinance that acts as an institutional control on April 15, 2013. It protects remedy components, requires best 

management practices for soil excavation, and requires CDPHE approval for any excavation or earth removal 

activity that exceeds 10 cubic yards. The city of Leadville adopted a similar ordinance for properties in OU5 and 

within city limits on May 7, 2013. The EPA partially deleted OU5 from the NPL on October 24, 2014.  

 

Systems Operations/Operation & Maintenance (O&M)  

CDPHE conducts annual O&M inspections and maintenance activities, per the Site’s October 2016 O&M Plan. 

O&M activities are performed under the EPA grant funded with Special Account monies. O&M activities include 

inspection and maintenance of the covers and surface water controls. As a result of the September 2021 

inspection, TetraTech, the State O&M Inspection contractor, made several recommendations to improve the 

functionality and longevity of various remedy components. The O&M issues identified do not currently present 

concerns for the remedy’s protectiveness. CDPHE in consultation with EPA will determine which of these 

recommendations will be implemented as part of O&M activities. 

 

Arkansas Valley Smelter CDPHE O&M Contractor Recommendations 

• Have a comprehensive vegetation inspection performed by a certified specialist 

• Reshape the riprap-lined channel adjacent to the ruins on the northern side of the AV repository 

• Remove the excess riprap and repair the downstream end of the eastern culvert to restore the culvert’s 

capacity 

• Install a locking device on the Sump to minimize tampering 

• With the potential for unauthorized access to the site, it is recommended that “No Trespassing” signs be 

placed around each of the historic concrete structures to discourage access. 
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• Repair the well casing AVRPMW-3 

 

Colorado Zinc-Lead Mill CDPHE O&M Contractor Recommendations 

• Have a comprehensive vegetation inspection performed by a certified specialist 

• Institute erosion control measures on unvegetated slopes to minimize the potential for continued erosion 

and transport of soils off site   

• Institute run-on controls to minimize the impact of future erosion  

• Construct runoff control berms along the toe of the eroding slopes to minimize the potential for metal-

laden soils to enter California Gulch  

 

Grant/Union Smelter CDPHE O&M Contractor Recommendations 

• After slag removal, utilize slope shaping to stabilize slopes and cover up erodible soils 

 

Western Zinc Smelter Recommendations 

• Reshape and reinforce channels in each of the locations noted.  The purpose is to provide adequate 

capacity and material for an estimated flow rate to prevent further gully erosion or channel migration. 

 

Arkansas Valley South Hillside Slag Pile CDPHE O&M Contractor Recommendations 

• “No Trespassing” signs are recommended to discourage vehicle access onto the slag piles.  
 

IX.2 OU5: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 10). 

There were no recommendations identified from the 2017 FYR Report. 

 

Table 10: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

5 Protective The remedy at OU5 is protective of human health and the 

environment. Source contamination has been addressed 

through engineered remedy components. Institutional controls 

restrict land uses that would be incompatible with this remedy. 

The RAOs stated in the two 2000 OU5 RODs for the EGWA 

Sites and the AV/CZL Sites have been achieved. In addition, 

CDPHE ensures the remedy remains functioning as intended 

through routine O&M activities. All institutional controls 

required by site decision documents are in place, as are 

procedures to notify the EPA and CDPHE should local 

governments approve a change in land use. 

 

IX.3 OU5: FYR PROCESS 
 

Data Review 

There are no applicable data to review for OU5. 

Site Inspection 

The OU5 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR 

Report. The site inspection checklist and photographs are included in appendices F and G, respectively. All 

contaminated materials at OU5 former smelter areas have been consolidated and put under a protective cover. The 

covers are vegetated and in good condition. 
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IX.4 OU5: TECHNICAL ASSESSMENT 

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

 

The site inspection and the review of documents, ARARs and risk assumptions indicate that the Site’s OU5 

remedy is functioning as intended by site decision documents. An 18-inch soil cover was placed over the 

consolidated waste. The grading of the cover’s surface promotes positive drainage. Vegetation minimizes erosion 

and the potential for exposure to contaminants. In addition, surface water diversion channels minimize run-on and 

ponding on the surface of the waste management unit. The EPA assumed the lead for remedial and O&M 

activities at OU5 through a settlement with ASARCO Incorporated in 2007. CPDHE is currently responsible for 

O&M activities. 

 

The EPA completed construction of the engineered remedy in 2010. All institutional controls required by site 

decision documents are in place. The EPA and CDPHE will be notified should local governments approve a 

change in land use. In addition, the EPA signed a minor ROD modification on May 16, 2013, that clarified the 

institutional controls. The EPA partially deleted OU5 from the NPL on October 24, 2014.  

 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

The RAOs identified in the selected remedies for OU5 included controlling erosion of contaminated 

materials into local waterways; controlling the leaching and migration of contaminated materials into surface 

water and groundwater; controlling airborne transport of contaminated materials; controlling contamination 

exposure to humans, animals and aquatic life; and preventing direct exposure of humans to elevated contaminant 

levels in surficial soil. These RAOs have been achieved through implementation of the engineered remedy. 

 

There have been no changes to the ARARs identified in the OU5 RODs or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented. 

 

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

remedy? 

 

As per Lake County Resolution 2013-12, written approval from CDPHE is required to excavate and remove any 

earthen materials, including, but not limited to, native dirt, mine waste rock (e.g., tailings, slag, flue dust) in 

excess of 10 cubic yards from a non-engineered remedial component of the Site. In July 2019, the Leadville, 

Colorado & Southern Railroad Company contacted CDPHE to move slag material from the Grant/Union Smelter 

Site (OU5) to Southern Railroad's property (OU3) for use as railroad ballast. CDPHE reviewed and approved the 

proposal in September 2019. No other information has come to light that could call into question the 

protectiveness of the remedy. 

IX.5 OU5: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU5 

 

OTHER FINDINGS 
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Review, assess and implement as appropriate the recommendations in the 2021 O&M OU2, 5 and 7 Inspection 

Report. 

IX.6 OU5: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

5 

Protectiveness Determination: 

Protective 
 

Protectiveness Statement: The remedy at OU5 is protective of human health and the environment. 

Source contamination has been addressed through engineered remedy components. Institutional 

controls restrict land uses that would be incompatible with this remedy. The RAOs in the two 2000 

OU5 RODs for the EGWA sites and the AV/CZL sites have been achieved. In addition, CDPHE 

ensures the remedy continues to function as intended through routine O&M activities. All institutional 

controls required by site decision documents are in place, as are procedures to notify the EPA and 

CDPHE should local governments approve a change in land use. 

 

X. OU6: STRAY HORSE GULCH AND EVANS GULCH WATERSHEDS 
 

Located east of Leadville, OU6 is 3.4 square miles in size (Figure D-7). OU6 consists of several consolidated 

mine waste piles (including Hamm’s Tailing Impoundment and the Penrose Mine Waste Pile), and about 2,200 

acres of mining wastes in Stray Horse Gulch, the upper portion and headwater of Evans Gulch, and the lower 

portion of Evans Creek. On its western boundary, OU6 also includes some residential areas in Leadville and a 

drainage corridor along 5th Street and Starr Ditch downstream of the confluence with the Stray Horse drainage. 

Appendix D contains maps identifying the location of individual tailings piles by number and areas addressed by 

the pre-ROD removal action phases, as well as a detailed view of the Stray Horse Gulch area of OU6. 

 

The headwaters of Stray Horse Gulch are east of Leadville, in the area of Breece Hill and the Ibex/Irene 

Milling/Mining Complex. This water flows through Leadville via the 5th Street drain and Starr Ditch and 

eventually discharges to Lower California Gulch. The Hamm’s Tailing Impoundment covers an area of about 6.5 

acres, with a volume of about 245,000 cubic yards. The impoundment is located in Stray Horse Gulch. The 

Penrose Mine Waste Pile was located south of East 4th Street in Leadville and east of Hazel Street. The Penrose 

Mine Waste Pile covered an area of about 4 acres. It contained about 173,000 cubic yards of waste rock. 

 

Historically, during heavy periods of precipitation or snow melt, tailings materials from both Hamm’s Tailing 

Impoundment and Penrose Mine Waste Pile have been eroded and suspended in surface waters moving 

downslope through residential areas of Leadville. This surface water is collected by Starr Ditch and conveyed by 

the ditch to California Gulch and the Arkansas River. In addition, metals leached from the multiple other mine 

wastes present in OU6 and were transported to California Gulch via the portion of Starr Ditch south of 5th Street. 

 

Lake County’s current zoning designation for most of OU6 is industrial mining. Other current land uses for 

smaller areas of OU6 include recreation, commercial activities, mine tourism and residential uses. The Leadville 

area has been classified as a National Historic Landmark. Little Stray Horse Gulch contains several famous 

historic mines, including the Matchless Mine of Baby Doe and Horace Tabor. 

 

X.1 OU6: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

The final sitewide BRA evaluated soil, slag, waste rock and tailings in upland areas, as well as fluvial tailings and 

sediments in riparian areas. Contaminants evaluated included arsenic, antimony, barium, beryllium, cadmium, 

chromium, copper, lead, nickel, manganese, mercury, silver, thallium and zinc. The EPA selected lead and arsenic 

as indicator chemicals for cleanup based on the human health risk posed by these two contaminants at the Site. 
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Table 11 lists contaminated media in OU6. Appendix B (Table B-8) provides a chronology of OU6 events. 

 

Table 11: Contaminated Media, OU6 

Media Contamination 

Sediment 
Based on data from the 1997 EE/CA for Stray Horse Gulch, elevated metals contamination was 

found in the sampling stations along Stray Horse Gulch. 

Mine tailings 

and waste 

rock piles 

The Stray Horse Gulch tailings and waste rock piles were analyzed by x-ray fluorescence for 

lead and arsenic concentrations as part of the mine waste piles RI. Surface soils contained 

elevated arsenic, lead, cadmium and zinc levels. Subsurface and foundation soils contained 

significantly elevated levels of arsenic, cadmium, lead and zinc. 

Response Actions 

The EPA implemented several response actions at OU6 between 1990 and 2001 (see Table B-9 for a 

comprehensive list), prior to the signing of the ROD to systematically clean up most mine wastes causing 

contamination in OU6. These response actions included: 

 

• Relocation, consolidation and/or capping of selected mine waste piles 

• Collection and treatment of ARD from mine waste piles. Treatment occurs at the WTP operated by the 

U.S. Bureau of Reclamation (USBR) at the portal of the Leadville Mine Drainage Tunnel (LMDT). 

• Construction of ARD retention ponds and subsequent maintenance 

• Diversion of clean surface water around mine wastes 

• Rehabilitation of Stray Horse Gulch and Starr Ditch 

 

The EPA issued the ROD for OU6 on September 25, 2003. The 2003 OU6 ROD identified the following RAOs 

for OU6: 

 

• Control erosion of mine waste rock and deposition into local water courses 

• Control leaching and migration of metals from mine waste rock into surface water 

• Control leaching of metals from mine waste rock into groundwater 

• Prevent direct unacceptable exposures to elevated concentrations of contaminants in the soil and waste 

rock 

 

The OU6 selected remedy consisted of the following elements: 

• Maintenance of the existing response actions implemented prior to the ROD 

• Installation of bulkheads in the LMDT 

• Pumping ARD impounded behind the bulkhead to the surface with conveyance to the USBR treatment 

plant via a gravity pipeline 

• Removal of the Ponsardine mine waste pile, with on-site disposal 

• Repair of unstable cribbing associated with the Robert Emmet mine site 

• Institutional controls to address future changes in land use 

 

The EPA modified the 2003 OU6 ROD with an AROD on September 28, 2010, to expand 2003 ROD remedy to 

include diversion systems and address additional waste rock piles as follows: 

 

• Phase 1: Improve the clean water diversion systems along the Mahala, Pyrenees, Greenback, RAM, Old 

and New Mikado and Adelaide-Ward waste rock piles 

• Phase 2: Selectively cap additional mine waste rock piles to decrease the volume of ARD generated 

• Phase 3: Enlarge and enhance the current ARD collection system and retention ponds 

• Eliminate the use of the LMDT and USBR LMDT Treatment Plant from the OU6 remedy, except in the 

case of emergencies 

• Shift the monitoring of groundwater and water levels in the LMDT to OU12 Sitewide Water Quality 

• Site and construct a sitewide repository in OU6 
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• Remove implementation of bulkheads in the LMDT 

• Implement institutional controls to protect engineered remedies and to reduce exposure to contaminants 

that will remain 

 

The 2003 OU6 ROD and 2010 OU6 AROD did not contain numeric cleanup standards, but were meant to address 

potential source material contributing to surface water and groundwater contamination. The OU12 remedy 

addresses sitewide surface water and groundwater contamination to monitor the effectiveness of the source 

control remedies.  

 

Status of Implementation 

Since 2012, the following remedy elements of the 2003 OU6 ROD and 2010 OU6 AROD have been 

implemented: 

 

• Maintenance of the existing response actions implemented prior to the ROD 

• Removal of the Ponsardine mine waste pile, with on-site disposal 

• Repair of unstable cribbing associated with the Robert Emmet mine site 

• Multiple tracer and other studies to investigate the existence and quality of a hydraulic connection 

between the Marion adit and the LMDT. These studies assessed the effectiveness of the 2000 removal 

action that diverted ARD discharged by surface water control structures to the subsurface for conveyance 

to the USBR WTP. 

• Remedial design activities 

• Installation of monitoring wells in the LMDT as part of data collection to support remedial design 

activities 

• A non-time-critical removal action in 2005 to construct an engineered outlet for the Gaw Shaft. The Gaw 

Shaft is believed to be a relief point for the mine pool impounded behind suspected blockages in the 

LMDT 

• Installation of a relief well during the 2008 State of Emergency due to high water levels and a blockage in 

the LMDT 

• Pumping the water in the Mikado Pond to the Marion Pond in 2011 to prevent an uncontrolled release 

into Stray Horse Gulch 

• Removal of sediment in the Marion, Greenback, Mikado and Adelaide ponds, and addition of signage and 

fencing in 2012 

• Adoption of an ordinance enacting institutional controls in OU6 along Starr Ditch by the city of Leadville 

on May 7, 2013. These institutional controls protect remedy components, require best management 

practices for soil excavation, and require CDPHE approval for any excavation or earth removal activity that 

exceeds 10 cubic yards. Additional areas of OU6 are zoned for industrial mining and business use. The 

need for additional institutional controls on portions of OU6 outside city limits is being evaluated. 

• In 2014, Mikado Pond was dewatered to prevent overtop; sediments were removed to increase 

capacity. 

• A time-critical removal action that began in 2015 provided an additional system to drain Greenback Pond 

during spring runoff, extended and improved surface water controls, removal of sedimentation from 

retention ponds, pumping of ARD retention ponds to prevent overtopping, and pumping water at the Gaw 

Shaft through a relief well, and monitoring of the mine pool. Monitoring of mine pool water levels 

continues as part of the O&M activities for completed remedy components. 

• Construction of the repository in June 2013; the repository also receives contaminated residential soils 

removed from OU9 (See Section XII). 

• The diversion ditch upgradient of the Mikado, RAM and Pyrenees waste rock piles was re-engineered in 

2016 that included construction of the Gaw pump house to better divert clean water into No Name Gulch 

and, ultimately, into California Gulch. The effectiveness of this diversion is being monitored.  

 

After completion of Phase 1 activities in 2016, the EPA completed a Technical Assessment Report in March 2021 

to support Phase 2 (waste rock pile capping) and Phase 3 (resizing of collection channels and ponds) remedial 

design and remedial action activities for OU6. The assessment revised the conceptual understanding of the OU6 
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geology and hydrology based on information obtained during Phase 1 activities to refine the design for the Phase 

2 and Phase 3 remedial actions. Recommendations can be found in the report.  

 

In 2020, to meet the requirements of the OU6 decision documents that require institutional controls designed to 

protect engineered remedies and to reduce exposure to contaminants left in place, the EPA and CDPHE proposed 

an amendment of the Lake County Land Development Code. The amendment is under review. In order for the 

remedy to comply with Colorado's Environmental Covenants Act (C.R.S. 25-15-317 to 327), Lake County will 

need to enter into an intergovernmental agreement (IGA) granting the State authority to enforce against violations 

of the land-use control ordinance. If an IGA is not reached, areas affected by the amended remedy containing 

waste left in place or engineered features will need an environmental covenant or restrictive notice as required by 

C.R.S. § 25-15-320. 

 
Systems Operations/Operation & Maintenance (O&M)  

An O&M Plan for the repository is in place. An O&M Plan for the remaining components is planned. 

 

X.2 OU6: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR (Table 12). There 

were no recommendations identified from the 2017 FYR. 

 

Table 12: Protectiveness Determinations/Statements from the 2017 FYR 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

6 Will be Protective The remedy at OU6 is expected to be protective of human 

health and the environment upon completion. Currently, 

contaminated surface waters are contained in a series of 

retention ponds and/or channeled for treatment at the USBR 

Leadville Mine Drainage Tunnel Treatment Plant via the 

Leadville Mine Drainage Tunnel. 

 

X.3 OU 6: FIVE-YEAR REVIEW PROCESS 

Data Review 

The selected remedy for OU6 is for source remediation. No specific numerical performance standards are part of 

the RAOs for OU6. The remedy for OU12 is designed to achieve chemical-specific, numerical performance 

standards for sitewide surface water and groundwater. Therefore, there were no data to review for OU6. 

Site Inspection 

The OU6 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR Report. 

Photographs were taken of site features, including monitoring wells and access controls (Appendix G). An 

inspection checklist has been completed. It is available in Appendix F. 

 

The site inspection began at the waste soil repository area and associated drainage pond constructed in 2013 to 

receive sitewide contaminated soil and sediment. The repository and pond were surrounded by a fence posted 

with warning signs. The repository appeared to be in good condition and the sloped sides were reinforced with 

rock. The site inspection continued with observations of a number of waste rock piles and associated surface 

water retention ponds and extensive surface runoff diversion features throughout OU6. These included the 

Pyrenees, RAM, Old and New Mikado, Greenback and Mahalla waste rock piles. Contaminated runoff from these 

piles is contained in the surface water ditch system that ultimately channels the runoff via the Leadville Mine 

Drainage Tunnel to the USBR plant for treatment. In addition, participants observed the conveyance system 

installed as part of the May 2015 time-critical removal action that transports drainage from the Greenback Pond 

and Marion Pond to the Robert Emmet Mine Shaft, with ultimate treatment at the LMDT. 
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Participants observed the Marion, Greenback, Mikado and Adelaide-Ward ponds, which were surrounded by 

fencing and warning signs. Due to four years of drought, the water levels in the ponds visited were well below the 

berms. An O&M Plan for OU6 is planned. The waste pile caps and the fences around the ponds were in good 

condition and signs were legible. Participants observed improvements to the OU6 diversion ditches, which have 

been enlarged and reinforced with riprap rock to disperse flow. The Mineral Belt Trail paved path was also 

observed and in good condition.  

 

X.4 OU6: TECHNICAL ASSESSMENT 

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

 

The OU6 remedy is in the process of being fully implemented. When complete, the remedy is anticipated to 

function as intended by site decision documents. The primary objective of the OU6 remedy is to minimize the 

volume of ARD that can impact surface water and groundwater. Many waste rock piles are located in OU6. In the 

1990s, several piles were capped. Surface water retention and diversion channels to contain ARD were 

constructed. Retention ponds capture ARD from the piles. An overflow system channels contaminated surface 

water through a series of retention ponds and through the LMDT to the USBR Leadville Mine Drainage Tunnel 

Treatment Plant. 

 

The 2010 OU6 AROD outlines a phased approached to reducing ARD in OU6. Phase 1, the enhancement to the 

diversion ditch upgradient to the Greenback, RAM, and Old and New Mikado waste rock piles, was completed in 

2016. The Gaw shaft relief well, in conjunction with USBR treatment plant operations, is used to manage water 

levels in the mine pool. The USBR is in the process of building a new treatment plant in the footprint of the 

existing plant. Construction is planned over several years. The EPA completed a technical assessment of OU6 in 

March 2021 to support Phase 2 (waste rock pile capping) and Phase 3 (resizing of collection channels and ponds) 

remedial design and remedial action activities for OU6.  

 

The city of Leadville’s 2013 ordinance serves as an institutional control for Starr Ditch, a portion of OU6 in 

Leadville. In addition, areas of OU6 are zoned for industrial mining and business uses. Procedures are also in 

place to notify the EPA and CDPHE should local governments approve a change in land use. More institutional 

controls through amendments to the Lake County Land Development Code and establishment of resolutions and 

ordinances are being considered to protect engineered remedies and to reduce unacceptable exposures to 

contaminated soils in the event the zoning changes to residential.  

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

The 2003 OU6 ROD did not establish numeric cleanup standards for surface water or groundwater. The 

RAOs identified in the 2003 OU6 ROD included controlling erosion of contaminated materials into local water 

courses, controlling the leaching and migration of contaminated materials into surface water and groundwater, and 

preventing direct unacceptable exposures to elevated concentrations of contaminants in soil and waste rock. Due 

to the volume of ARD generated at OU6 and the continued deterioration of the mine workings and 

Leadville Mine Drainage Tunnel, a 2010 AROD modified the remedy to allow for more efficient progress and 

long-term maintenance of these RAOs. Remedial design activities are underway. 

 

There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented. 

 

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 could call into question the protectiveness of the remedy. 
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X.5 OU6: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

None 

 

OU(s):  

6 

Issue Category: Institutional Controls 

Issue: Institutional controls are a component of the selected remedy but have not 

yet been implemented. 

Recommendation: Finalize additional institutional controls as appropriate.  

Affect Current 

Protectiveness 

Affect Future 

Protectiveness 

Party Responsible Oversight Party Milestone Date 

No Yes Other/Lake County 

 

EPA/State 12/30/2024 

 

X.6 OU6: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

6 

Protectiveness Determination: 

Will be Protective 
 

Protectiveness Statement: The remedy at OU6 is expected to be protective of human health and the environment 

upon completion. Currently, surface water is diverted and contaminated surface waters are contained in a series 

of retention ponds and/or channeled for treatment at the USBR Leadville Mine Drainage Tunnel Treatment Plant 

via the Leadville Mine Drainage Tunnel. The area is zoned industrial mining. Additional institutional controls are 

being considered.  

 

XI. OU7: APACHE TAILING IMPOUNDMENTS 
 

OU7, the Apache Tailing Impoundments, consisted of four distinct tailings impoundments on the southern edge of 

Leadville, adjacent to U.S. Highway 24 (Figure D-8). These impoundments were located in California Gulch, 

about 1,500 feet downstream from the Yak Tunnel WTP surge pond. 

 

Tailings, placed in the Main Impoundment and possibly the North Impoundment, were generated by a mill on the 

hillside northeast of the Apache Tailing Impoundments. The mill was also known as the Venir Mill, the California 

Gulch Mill and the ASARCO Incorporated Leadville Milling unit. Available historical information indicates this 

mill operated between 1939 and 1956. It produced about 630,000 cubic yards of tailings in the 11.3-acre Main 

Impoundment and an estimated 14,500 cubic yards of tailings in the 1.8-acre North Impoundment. 

 

The Apache Energy & Minerals Company operated the Apache Mill from the late 1970s into the 1980s. The 

Apache Mill reprocessed tailings from the Main Impoundment and deposited remaining materials into Tailing 

Pond No. 2 and Tailing Pond No. 3, which were located west and downstream of the Main Impoundment, and 

were about 1.5 acres and 0.5 acres in size, respectively. Tailing Ponds No. 2 and No. 3 were consolidated into the 

Main Impoundment as part of a removal action in 1997. 

 



 

36 

XI.1 OU7: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

The preliminary 1991 risk assessment evaluated residential risks from exposure to contaminated media. Since the 

completion of the preliminary 1991 risk assessment, several studies were completed that provided more 

data on contaminant concentrations, and human and ecological exposures. The 2000 Final Focused Feasibility 

Study (FFS) assessed the general conditions of the Apache Tailing Impoundments area and evaluated the nature 

and extent of contamination in OU7. Arsenic, cadmium, lead and zinc were identified in the FFS as potential 

COCs for the evaluation of the remedial alternatives. Arsenic and lead were used as indicator contaminants for 

risk in the final risk assessment. These contaminants were selected based on the results of the preliminary risk 

assessment, which indicated that lead and arsenic were responsible for most human health risks at the Site. 

 

The preliminary 1991 risk assessment identified potential primary sources of metals of concern, the mechanisms 

of release to the environment, and receptors, in a Conceptual Site Model. The final 1995 risk assessment 

identified soil ingestion as the exposure pathway of concern for recreational visitors; ingestion of soil and dust 

was identified as the exposure pathway of concern for commercial/industrial workers. Exposure to other media 

(e.g., slag piles) and exposure to soil/dust through other pathways (e.g., dermal exposure) are considered to be an 

insignificant concern for workers and recreational users. The source materials identified at OU7 include tailings 

and foundation soils (Table 13). These source materials are not considered to be principal threat wastes. Appendix 

B (Table B-10) provides a chronology of OU7 events. 

 

Table 13: Contaminated Media, OU7 

Media Contamination 

Tailings 

Weathered sulfidic tailings on the surface of the North Impoundment and Main Impoundment 

contains elevated lead and arsenic concentrations and has a high acid-generating potential. 

 

Dark gray sulfidic tailings occurs below the weathered sulfidic tailings on the North 

Impoundment and Main Impoundment and contain elevated lead and arsenic concentrations. 

 

Brown oxide tailings found only on the Main Impoundment contains elevated lead 

concentrations and arsenic concentrations lower than those concentrations found in sulfidic 

tailings. Brown oxide tailings has a significant neutralization potential, counteracting acidic 

sulfidic tailings leachate. 

Soil 
Foundation soils found at both the Main Impoundment and North Impoundment contain 

elevated lead concentrations and slightly elevated arsenic concentrations. 

Response Actions 

Multiple removal actions took place at OU7 between 1996 and 2000 (Table B-11). Removal actions completed 

included removal of Tailing Pond No. 2 and Tailing Pond No. 3, consolidation of material removed from Tailing 

Pond No. 2 and Tailing Pond No. 3 on the Main Impoundment, and placement of erosion protection along the toe 

of the southwest embankment of the Main Impoundment below the clay-tile culverts and wooden box culvert 

outfalls. The December 1997 Removal Action Completion Report describes the construction activities in greater 

detail.  

 

The EPA issued the ROD for OU7 on June 6, 2000, outlining the selected remedy for OU7. The OU7 remedy was 

selected to eliminate or reduce potential threats to humans and the environment through the construction of a soil 

cover with a geosynthetic barrier and revegetation, followed by implementation of institutional controls and a 

Long-Term Monitoring Plan. A clarification of the types of institutional controls needed was documented in a 

memo to the file and was signed by the EPA on May 16, 2013. 
 

The RAOs identified in the OU7 ROD for the Apache Tailing Impoundments were: 

 

• Control airborne transport of tailings particles 

• Control erosion of tailings materials and deposition into local water courses 
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• Control leaching and migration of metals from tailings into surface water and groundwater 

 

The selected remedy for OU7 included the following components: 

 

• Surface water controls, including the channelization of California Gulch through the southern part of 

the Main Impoundment and diversion ditches to provide surface water run-on and runoff control 

• Application of source surface controls to the impounded tailings, consisting of regrading the 

impoundment, placing a multi-layer composite cover over the combined tailings area, and revegetating 

the covered surface 

• Institutional controls to warn of potential hazards and to maintain the effectiveness of the remedy by 

limiting access to or use of the property (current and future use scenarios), including temporary and 

permanent measures 

• A long-term monitoring program to assess the quality of surface water and groundwater after 

implementation of the remedy 

 

Per the ROD, the O&M program was developed during the remedial design. It involved vegetation monitoring, 

inspecting and maintaining the cover and surface water controls, and identifying areas showing evidence of 

erosion or differential settlement of the cover. 

 

The 2000 OU7 ROD did not contain numeric cleanup standards, but was meant to address potential source 

material contributing to surface water, groundwater and air contamination. The OU12 remedy addresses sitewide 

surface water and groundwater contamination to monitor the effectiveness of the source control remedies. 

 

Status of Implementation 

The majority of construction activities for the final remediation occurred from June through December 2001 at 

which time construction activities were temporarily suspended for the winter. Earthwork and revegetation 

activities recommenced with a different contractor at the end of September 2002 and continued into November 

2002. Maintenance activities were conducted over a period of several weeks during September 2003. A summary 

of completed activities includes: 

 

• Installation and maintenance of temporary sediment, diversion and stormwater control structures in 

accordance with the Storm Water Management Plan and maintenance of such controls during 

construction activities 

• Provision of dust control, as necessary, during all excavating, hauling and placing operations 

• Excavation of dispersed tailings and soil adjacent to the Main Impoundment to allow for the construction 

of temporary sedimentation ponds 

• Demolition of existing concrete foundations west of the Main Impoundment 

• Relocation of a section of sanitary sewer line around the North Impoundment, connection to an existing 

sewer line at the east and west ends, including two new sewer lateral connections and abandonment of 

existing manholes and sewer line. 

• Regrading of the tailings impoundments as indicated on the drawings and placement of excavated 

material in fill areas between the Main and North Impoundments and on top of the Main Impoundment 

• Removal and replacement of the overhead power line running east and west between the Main and North 

Impoundments 

• Channelization of California Gulch through the southern portion of the Main Impoundment 

• Installation of the multi-layer cover system consisting of a geosynthetic clay liner, geocomposite drainage 

layer, and an 18-inch soil cover over the regraded tailings impoundments 

• Construction of permanent diversion ditches, berms and swales with appropriate erosion protection to 

provide surface water run-on and runoff control 

• Extension or abandonment of monitoring wells or piezometers, as necessary 

• Revegetation of the tailings impoundments and other disturbed areas with specified seed mixture. 

• Site cleanup and demobilization 
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OU7 achieved remedial action project completion status on December 17, 2003. 

 

On December 22, 2010, Lake County implemented institutional controls for OU7 in the form of a resolution 

amending the Lake County Land Development Code and adopting regulations that protect both engineered and 

non-engineered remedies at OU7. A best management practice handout is provided to all applicants applying for a 

building permit within OU7. In addition, any disruption of engineered or non-engineered remedies within OU7 

requires written approval from CDPHE. The city of Leadville adopted a similar ordinance on May 7, 2013. 

 

The EPA partially deleted OU7 from the NPL on October 24, 2014.  

 

Systems Operations/Operation & Maintenance (O&M)  

CDPHE conducts annual O&M inspections and maintenance activities, per the October 2016 O&M Plan. 

Performed by the State of Colorado under an EPA grant funded with Special Account monies, O&M activities 

include inspection and maintenance of the covers and surface water controls. As a result of the September 2021 

inspection, TetraTech, the state O&M Inspection contractor, made several recommendations to improve the 

functionality and longevity of various remedy components. The O&M issues identified do not currently present 

concerns for the remedy’s protectiveness. CDPHE in consultation with EPA will determine which of these 

recommendations will be implemented as part of O&M activities. A summary is provided as follows:  

 

Apache Tailings Impoundment (ATI) Area CDPHE O&M Contractor Recommendations 

 

• Continue to monitor erosion feature located on the northern portion of the site 

• Continue to monitor animal burrows on the southwest corner of the impoundment 

• Have a comprehensive vegetation inspection performed by a certified specialist 

• Transplant trees growing on the remedy (e.g., cap and channels)   

• Reshape the eastern channel to properly convey flows through the rundown channel  

• Reshape the riprap at the base of the southwest drainage channel to facilitate flow. Excess riprap can be 

placed in areas where geotextile fabric is visible within the channel.  

• To prevent interference with flow conveyance, remove trees inside of the channel system and transplant 

them elsewhere (not on the cap).  

• Remove sediment and vegetation to facilitate drainage through the easternmost culvert on-site 

• Clean the Starr Ditch culvert approach and trash rack to facilitate drainage 

• Plug the borings in the cap of the impoundment with low permeability material to re-establish the 

integrity of the engineered cap as part of the routine O&M   

• Contact the landowner to relocate the liquid containers from the southeastern corner of the OU boundary 

to an area less susceptible to flooding 

 

XI.2 OU7: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 14). 

There were no recommendations identified from the 2017 FYR Report. 

 

Table 14: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

7 Protective The remedy at OU7 is protective of human health and the environment. 

No completed human or ecological exposure pathways were identified. 

Institutional controls are in place. CDPHE ensures that the remedy 

remains functioning as intended through routine O&M activities. 
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XI.3 OU7: FYR PROCESS 

Data Review 

There are no applicable data to review for OU7. 

Site Inspection 

The OU7 site inspection took place on June 22, 2022. Participants are listed in Section III of this FYR 

Report. The OU7 capped surface was in good condition with a vegetated cover. This area is used by Lake County 

for excess snow disposal. Photographs were taken of site features, including the Apache Tailing Impoundments 

(Appendix G). An inspection checklist has been completed. It is available in Appendix F. The Apache Tailing 

Impoundments were intact and had a well-established vegetated cover.  

 

XI.4 OU7: TECHNICAL ASSESSMENT 

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

 

Response actions included the installation and maintenance of surface water diversion and stormwater control 

structures, excavation, consolidation and capping of tailings and contaminated soil, construction of sedimentation 

ponds, demolition of existing concrete foundations, relocation of utilities, regrading of the tailings impoundments. 

A review of documents and site inspections indicate that the remedy is functioning as intended by the OU7 ROD. 

 

Sitewide surface water and groundwater in the vicinity of OU7 is being addressed as part of OU12. The annual 

O&M review provides information to evaluate the stability, functionality and continued protectiveness of the 

remedy. The recommendations are addressed as part of the regular O&M activities and CDPHE addresses any 

maintenance and repairs to ensure the functioning of the remedy. All institutional controls required by site 

decision documents are in place. The EPA and CDPHE will be notified if local governments approve a change in 

land use. The EPA partially deleted OU7 from the NPL on October 24, 2014. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented (see Appendix H for detail). There have been no other changes in exposure assumptions to human 

health and the environment or toxicity data that would call into question the protectiveness of the remedy. There 

are currently no proposed reuse plans for OU7 that would affect 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 additional information has come to light that would call into question the protectiveness of the remedy. 

 

XI.5 OU7: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU7 

 

OTHER FINDINGS 
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Review, assess and implement as appropriate the recommendations in the 2021 O&M OU2, 5 and 7 Inspection 

Report. 

 

XI.6 OU7: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

7 

Protectiveness Determination: 

Protective 
 

Protectiveness Statement: The remedy at OU7 is protective of human health and the environment. No 

completed human or ecological exposure pathways were identified. Institutional controls are in place. 

CDPHE ensures that the remedy remains functioning as intended through routine O&M activities. 

 

XII. OU8: LOWER CALIFORNIA GULCH 
 

OU8 is defined as the 500-year floodplain of California Gulch, from immediately below the boundary of the Yak 

Tunnel WTP (OU1) to California Gulch’s point of confluence with the Arkansas River (Figure D-9). OU8 also 

includes the CZL Tailing Impoundment, which is located outside of the 500-year floodplain. OU8 is about 97 

acres in size and 4.3 miles long. Lower California Gulch receives runoff and water from tributaries that drain all 

or parts of upgradient OUs. Lower California Gulch also receives tributary water from Upper California Gulch 

and Stray Horse Gulch via Starr Ditch that drain areas of OU4 (Upper California Gulch) and OU6 (Stray Horse 

Gulch/Evan Gulch watersheds). The land area within OU8 is mostly private property. Highway bridges, road 

crossings and culverts are located within the 500-year floodplain of Lower California Gulch. Lower California 

Gulch roughly parallels U.S. Highway 24. 

 

Appendix D contains detailed maps for OU8 areas: Fluvial Tailing Site (FTS) 1 and FTS 2, the CZL Tailing 

Impoundment, FTS 3, FTS 8 and non-residential soils, FTS 6, the Gaw Waste Rock Pile and non-residential soils 

(Figure D-10). The land surrounding and within OU8 is zoned for industrial mining or business. 

 

OU8 consists of a former placer and tunnel mining area. Fluvial deposits of tailing occurred as tailings were 

released from impoundments. Waste rock from underground mining was frequently dumped near mine shafts, as 

was the case with the Gaw Waste Rock Pile. During high-flow events, stream sediments originating from source 

areas primarily upstream of OU8 are transported by California Gulch and associated tributaries into and within 

OU8. The soluble metals contained in runoff have contributed to the contamination of surface water and 

sediments. 

 

The CZL Tailing Impoundment is about 1 mile west of Leadville and immediately north of the Stringtown Mill 

Area. The CZL site was an operating flotation mill operation that covered about 1.6 acres at an average depth of 7 

feet. The operation processed zinc-lead ores sporadically between 1925 and 1940. The CZL Tailing Impoundment 

contained an estimated 17,000 cubic yards of tailings. 

 

Non-residential area soils are defined as poorly vegetated areas outside of the fluvial tailings sites and within the 

OU8 boundary. The studies identified about 6.3 acres of non-residential area soils with elevated levels of 

contaminants. 

 

Appendix C provides more background information on OU8. 

 

XII.1 OU8: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Several studies and RIs have been conducted addressing Lower California Gulch (OU8). The following areas 

were identified as potential contaminant sources in OU8: areas of impounded tailings in the CZL Tailing 
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Impoundment located in the California Gulch 500-year floodplain, waste rock in the Gaw Waste Rock Pile, 

fluvial tailings in five fluvial tailings sites, non-residential area soils, and stream sediments. Table 15 lists 

contaminated media and potential contaminant sources at OU8. Appendix B (Table B-12) provides a chronology 

of OU8 events. 

 

Table 15: Contaminated Media, OU8 

Media Contamination 

CZL fluvial tailings 

impoundment 

Elevated concentrations of lead, cadmium, arsenic and zinc, with the potential to generate 

ARD. 

Non-residential soils 
Metals concentrations are generally low and decrease with depth to native, undisturbed 

soils. 

Gaw Waste Rock 

Pile 

Surface soil contained lead at slightly elevated concentrations. Outflow from the Gaw 

shaft demonstrated neutral pH values, with minimally elevated sulfate concentrations. 

Metals levels were typically below limits of detection. 

FTSs 1, 2 and 3 

Surface tailings had elevated levels of arsenic, cadmium, lead and zinc. Subsurface 

tailings had elevated levels of arsenic, cadmium and lead. Foundation soils had elevated 

levels of silver, cadmium, arsenic, lead and zinc. 

FTS6 

Surface tailings had elevated levels of arsenic, cadmium, copper, lead, mercury, silver and 

zinc. Subsurface tailings had elevated levels of arsenic, cadmium, copper, lead, 

manganese, mercury and zinc. Foundation soils had elevated levels of silver, cadmium, 

copper, arsenic, lead and zinc. The waste pile has the potential to generate ARD. 

FTS8 

Surface tailings had elevated levels of arsenic, cadmium, copper, lead and zinc. 

Subsurface tailings had elevated levels of arsenic, cadmium, lead and zinc. Foundation 

soils had elevated levels of cadmium. 

Stream sediment Elevated levels of arsenic, cadmium, lead, copper and zinc. 

 

Response Actions 

To take advantage of the availability of the Oregon Gulch Tailing Impoundment in OU10 as a repository for 

contaminated materials from OU8, two interim removal actions were approved for OU8 in 1995 and 1998. In the 

first interim removal action, about 28,000 cubic yards of material were excavated from the CZL Tailing 

Impoundment, the western portion of FTS2, and the underlying foundation soils and placed in the Oregon Gulch 

Tailing Impoundment (OU10). The excavated area was backfilled with clean borrow soil, graded and vegetated. 

Wetlands adjacent to the CZL Tailing Impoundment site were revegetated in summer 1996. In the second interim 

removal action, about 5,794 cubic yards of fluvial tailings were excavated from poorly vegetated, erosion-prone 

areas in OU8 (specifically, FTS2, FTS3, FTS6 and FTS8). The excavated tailings were transported and placed in 

the Oregon Gulch Tailing Impoundment (OU10). In conjunction with channel excavation under the second 

interim removal action, about 1,339 cubic yards of sediment were removed from accumulated sediment in FTS2 

and FTS3. The excavated stream sediment was transported and placed in the Oregon Gulch Tailing Impoundment 

(OU10). Resurrection conducted both removal actions under EPA oversight. 

 

The EPA issued the ROD for OU8 on September 29, 2000. The ROD established the following RAOs: 

 

• Control airborne transport of tailings particles and contaminated non-residential soils 

• Control leaching and migration of metals from tailings, soil, waste rock, and contaminated fluvial and 

stream sediments into surface and groundwater 

• Control erosion of tailings material and soil materials into local water courses 

• Control contaminant exposure to animals and aquatic life 

 

The selected remedies for addressing the contaminated media within OU8 are described below. 

 

• CZL Tailing Impoundment: No further action was the selected alternative for impounded tailings within 

OU8. All tailings were removed from the CZL Tailing Impoundment site during the 1995 removal action. 

No other impounded tailings exist within OU8. 
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• Non-Residential Area Soils: Containment was the selected alternative for non-residential area soils in 

OU8. Non-Residential Area Soils were to be regraded to promote positive drainage, with addition of soil 

amendments and revegetation to follow. Institutional controls are required. 

• Gaw Waste Rock: No action was the selected alternative for waste rock in OU8. No action was selected 

since sitewide studies and remedial investigations showed that the Gaw Waste Rock Pile was not a source 

of contamination to surface water or groundwater. 

• Fluvial Tailing Sites (FTS): Containment was the selected alternative for fluvial tailings in OU8. This 

alternative consisted of regrading, revegetation, riprap or erosion-control matting in erosion-prone areas 

of fluvial tailings, and institutional controls. 

• Stream Sediment: Sediment removal and channel reconstruction was the selected alternative for stream 

sediment in OU8. This alternative consists of reconstruction of unstable braided channel areas of FTS3, 

construction of a channel through FTS6, removal of sediment and channel improvements in erosion-prone 

areas, and institutional controls. 

 

The 2000 OU8 ROD did not contain numeric cleanup standards but was meant to address potential source 

material contributing to surface water and groundwater contamination. The OU12 remedy addresses sitewide 

surface water and groundwater contamination to monitor the effectiveness of the source control remedies. 

 

Status of Implementation 

Resurrection completed all OU8 remedial actions in September 2003. Remedial actions included regrading of 

non-residential soils and FTSs 1, 2, 3, 6 and 8 to promote positive drainage. Soil amendments were added to the 

regraded areas to promote reestablishment of vegetation, and native wetland plant species were planted along 

wetland areas. Additional efforts were made to control erosion at the FTSs, including placement of riprap, gabion 

baskets and 2,400 linear feet of filter fabric at erosion-prone areas along California Gulch. 

 

An area of California Gulch that has been geomorphically unstable and extended through braided channels across 

FTS3 was reconstructed to divert flow to the south channel. A channel was also constructed through FTS6 to 

preserve the 500-year floodplain so that it may continue to convey and store floodwaters. Sediment excavation 

cleared the channel at Removal Site 12 in FTS2 and in other erosion-prone areas of the channel. Channel 

improvements stabilized the banks on either side of the channel path. 

 

The remedies met the RAOs, since materials were excavated and removed from OU8, by preventing the release of 

waste material or by containing the contaminated materials, and by controlling the release of waste material to air 

and water. 

 

In addition, Lake County passed an ordinance on March 2, 2009, that established institutional controls for OU8 

(Appendix K). Under this ordinance, the fluvial tailings sites, non-residential soils and constructed elements of the 

remedies within OU8 are designated as engineered remedies, and the county will not issue a permit for any 

activity on property that contains a designated engineered remedy unless the permit applicant has secured 

approval for those activities from CDPHE. For all other parts of OU8 not designated as part of an engineered 

remedy, the ordinance provides that any excavation or other earth removal activity that exceeds 10 cubic yards 

requires CDPHE approval for such activity as a condition precedent to the county granting a permit. Finally, the 

ordinance provides that all permit applicants shall be provided with information regarding best management 

practices for potentially contaminated soils and the applicant must certify they have received and reviewed this 

information before a permit will be issued. The City of Leadville adopted a similar ordinance for properties in 

OU8 within city limits on May 7, 2013. In addition, Newmont/Resurrection recorded environmental covenants on 

its OU8 properties on July 31, 2012, and October 1, 2012, that further prohibit residential use and restrict 

groundwater use. 

 

All remedial actions have been completed. Long-term monitoring and maintenance activities are underway. The 

EPA partially deleted OU8 from the NPL on January 12, 2010.  

 

Systems Operations/Operation & Maintenance (O&M)  
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Newmont/Resurrection conducts inspections in accordance with the OU4, 8 and 10 O&M Plan, California Gulch 

Superfund Site, which is Appendix D to the 2008 Consent Decree approved in August 2008. The EPA approved a 

minor modification to the O&M Plan in 2018 that reduced the frequency of inspections at OU8 from biannually to 

every five years. The inspection findings are documented in the Annual California Gulch Superfund Site OU4, 

OU8 and OU10 inspection reports. These reports are available by contacting EPA Region 8. 

 

The following areas in OU8 are inspected: 

 

• FTS1 revegetated tailings and reinforced embankment 

• FTS2 reinforced streambanks and revegetation 

• FTS3 reconstructed stream channel, reinforced streambanks and revegetation 

• FTS6 reconstructed stream channel, Apache/California Gulch Transition and revegetation 

• California Gulch reinforced streambank near the Cloud City Ski Club 

• California Gulch reinforced streambank near the Airport Gulch 

• Revegetated non-residential soils areas 

 

Maintenance activities during the current FYR period have included repairs to gabion baskets, stabilization of 

channel banks in erosion-prone areas, revegetation of barren surfaces and construction of a ditch to drain run-on 

water that had been ponding on the surface of tailings at FTS1.  

 

XII.2 OU8: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 16). 

There were no recommendations identified from the 2017 FYR Report. 

Table 16: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

8 Protective The remedy at OU8 is protective of human health and the 

environment. No complete human or ecological exposure 

pathways were identified. Institutional controls are in place and 

the remedy is functioning as designed. 

 

XII.3 OU8: FYR PROCESS 
 

Data Review 

No data from OU8 were available for review. 

 

Site Inspection 

The OU8 site inspection took place on June 22, 2022. Participants are listed in Section III of this FYR 

Report. OU8 extends along the lower reaches of the California Gulch between OU1 and OU11. Site inspection 

participants observed portions of California Gulch to look at riprap and other erosion-control mechanisms 

installed along erosion-prone areas of the channel. Participants also observed the stabilized tailings sites and 

reinforced embankments. Site inspection observations were documented in the inspection checklist. Site 

photographs are included in appendices F and G, respectively. 

 

XII.4 OU8: TECHNICAL ASSESSMENT 

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

 

The site inspection and the review of documents, ARARs and risk assumptions indicate that the OU8 remedy has 

been completed and is functioning as intended by site decision documents. Excavation of fluvial tailings, waste 

rock, non-residential soil and stream sediments was finished in 2003. Continued maintenance and monitoring 
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ensure that excavated piles of contaminated materials are stable and do not present a risk of metals loading to 

California Gulch. All institutional controls required by the decision documents are in place. The EPA and CDPHE 

will be notified should local governments approve a change in land use. Newmont/Resurrection is responsible for 

continued O&M activities for OU8. After implementation of all remedial components and achievement of all 

RAOs, the EPA partially deleted OU8 from the NPL on January 12, 2010. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

The 2000 OU8 ROD addressed potential source material contributing to surface water and groundwater 

contamination at OU8. It did not contain numeric cleanup standards for surface water or groundwater. The OU12 

remedy addresses sitewide surface water and groundwater contamination. 

 

All the RAOs identified in the 2000 OU8 ROD have been achieved. Vegetation of the contaminated material pile 

surfaces controls airborne transport, erosion, and exposure of animals and aquatic life to contamination. Land use 

at OU8 has not changed. The exposure assumptions used in the development of the 2000 OU8 ROD remain valid. 

There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented. 

 

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

remedy? 

 

No additional information has come to light that would call into question the protectiveness of the remedy. 

 

XII.5 OU8: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU8 

 

XII.6 OU8: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

8 

Protectiveness Determination: 

Protective 
 

Protectiveness Statement: The remedy at OU8 is protective of human health and the environment. No 

complete human or ecological exposure pathways were identified. Institutional controls are in place 

and the remedy is functioning as designed. 

XIII. OU9: RESIDENTIAL POPULATED AREAS  
 

OU9 includes residential area soils in those parts of the Site where the land use is residential or that were zoned as 

residential/populated areas and as low-density residential areas on or before September 2, 1999 (Figure D-11). 

Residential area soils are defined in the 1994 Consent Decree with ASARCO Incorporated as soils in the 

residential area of the Site that may have been impacted by past smelting and mining activities. This encompasses 

the city of Leadville, Stringtown and outlying areas zoned for residential use. Included are residential properties, 

yards, parks, vacant lots, schoolyards, playgrounds and community use areas, including unpaved streets and 
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alleys. For ease in determining compliance with blood monitoring performance standards, OU9 was 

geographically divided into statistical subunits A through G. In addition, OU9 includes 38 mine waste piles 

located in populated areas of eastern Leadville. Appendix C provides more information about OU9. 

 

XIII.1 OU9: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Numerous risk assessments were conducted. They included Baseline human health risk assessments (BRAs) (part 

A, part B and part C), an ecological risk assessment for Terrestrial ecosystems, a surface water human health risk 

assessment, a groundwater baseline human health risk assessment, and a baseline aquatic ecological risk 

assessment. 

 

The BRAs concluded that lead was the only COC for OU9 based on lead models and blood-lead monitoring. The 

non-lead metals (including arsenic and manganese) in residential soils do not pose a significant health risk to 

residents. These results were supported by a large body of site-specific data. Included were: 

 

• Extensive measurements of lead in soil and dust in residential locations 

• An extensive demographics survey 

• Data on lead levels in water and paint (both interior and exterior) 

• Data on the physical and chemical forms of lead at various locations around the community 

• An informative community-wide blood lead study involving 314 children (about 65% of the total 

population of children at the Site) 

 

These data were used to support two parallel lines of investigation and assessment. The first of these 

investigations and assessments employed the EPA’s Integrated Exposure Uptake and Biokinetic Model (IEUBK) 

to calculate the expected impact of lead levels in soil and dust on blood lead levels in area children. The second 

approach compared the measured blood lead values in area children with relevant national blood lead statistics to 

help evaluate the current effects of actual site exposure to lead. 

 

The Final Residential Soil FS Report, completed in November 1998, evaluated seven remedial alternatives to 

address the residential soils of properties, yards and open-space areas within OU9 where lead levels exceeded the 

trigger level of 3,500 mg/kg. The selected FS alternative was the Lake County Community Health Program 

(LCCHP), a revised version of the Kids First program used during the interim response. The LCCHP combined 

blood lead monitoring, education, community awareness and residence-specific response actions to reduce the 

potential for children to be exposed to lead in Leadville and surrounding areas. This program addressed lead in 

soil and dust, interior and exterior paint, plumbing fixtures, and dietary and household sources. O&M activities 

include LCCHP Phase 2 administration, which includes the community outreach and education program, and the 

blood lead monitoring program, along with investigation and remediation activities. Appendix B (Table B-13) 

provides a chronology of OU9 events. 

 

Response Actions 

Under the Kids First program, time-critical removal actions took place from October 1995 to April 2000. Under 

the LCCHP, response actions were completed for multiple residences, commercial properties and vacant lots from 

April 2000 to summer 2009. 

 

From October 1995 to summer 2009, 1,040 properties were investigated. Of those properties, 270 required a soil 

removal action. Forty properties, which may or may not have had soil removals, have had dust removed or paint 

repaired/replaced. The EPA conducted the last property assessment and response actions in summer 2009. 

Subsequent investigations and remediations are performed by the LCCHP Phase 2 Workgroup. Appendix B, 

Table B-13 provides a complete history of early initial response actions. 

 

Signed on September 2, 1999, the EPA signed a ROD for OU9 and selected a remedy to address the lead 

contamination. The purpose of this response action is to reduce the risk of lead exposure to children in residential 
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areas. The selected remedy created the LCCHP with institutional controls to ensure the effectiveness of the 

LCCHP. The intention was for the LCCHP to take the place of the Kids First program. The OU9 remedy was 

selected to eliminate or reduce potential threats to humans and the environment posed by concentrations of lead in 

soil, dust, paint and water that exceed a specific set of trigger criteria. 

 

The RAOs for OU9 were set in the 1999 ROD, in accordance with the 1994 EPA lead guidance that stated that 

the EPA should "limit exposure to soil lead levels such that a typical (or hypothetical, potentially exposed) child 

or group of similarly exposed children would have an estimated risk of no more than 5% of exceeding the 10 

μg/dL [micrograms per deciliter] blood lead level." 

 

The RAOs were identified as follows: 

 

• No more than 5 percent of children (age 0 to 72 months) who live at the Site, either now or in the future, 

will have blood lead values exceeding 10 μg/dL. 

• Health will be adequately protected if the highest risk level at any sub-location (e.g., a yard for a private 

residence) is a probability no higher than one percent that a population of children (age 0 to 72 months) 

residing at that sub-location will exceed a blood lead values exceeding 15 μg/dL. 

• Reduce direct exposure of lead incurred by children, which will result in optimal risk reduction through 

effective use of resources. 

 

In the 1990s, the EPA-Headquarters-approved LCCHP was considered a "pilot project" that involved a number of 

innovative approaches. The program was evaluated by a group of outside scientists and included ongoing review 

to ensure that the program was operating as intended and that human health was being protected adequately. The 

ongoing review included the establishment of performance standards that, when met, would indicate the 

successful completion of the LCCHP and the beginning of O&M activities. The performance standards were 

specified in a July 2002 addendum to the OU9 remedial design and are summarized in the 2002 Final Methods 

and Standards for Evaluating the Performance of the LCCHP. 

 

The EPA issued an ESD on September 30, 2009. It included the need for institutional controls for the mine waste 

piles left in place in OU9. The ESD RAOs are: 

 

• Prevent construction of any type of residential dwelling or facility for human occupancy on the mine 

waste piles unless appropriate plans are approved by the EPA or CDPHE 

• Maintain the integrity of current or future remedies 

Status of Implementation 

 

The LCCHP was implemented as required by the ROD and the Lake County's 2002 Methods and Standards for 

Evaluating the Performance document. ASARCO continued to execute the LCCHP until July 2005, when 

ASARCO declared bankruptcy, after which the EPA managed the LCCHP soil investigations and cleanups until 

2009. The OU9 Work Group manages the program now, as described below. 

Data were collected, evaluated and documented in annual reports beginning in 2002 to determine the effectiveness 

of the program. The results were analyzed, compared to the performance standards, and expressed as goals for 

blood lead levels in children. During 2005, the performance standards established by the EPA for the selected 

remedy were met. This conclusion is supported and documented in the 2005 LCCHP Annual Report, dated April 

5, 2006. Property owners were given a final chance to have their properties investigated and cleaned up after 

performance standards of the LCCHP Phase 1 were met. In 2009, 199 properties were investigated. Thirty-one 

properties had areas that exceeded the 3,500 mg/kg action level for lead. These properties were remediated if the 

property owners consented. 

On March 15, 2010, Lake County passed a resolution (Appendix K) approving the LCCHP Phase 2 Work Plan 

and adopting the LCCHP Phase 2 as the institutional control for OU9, which transitioned the OU into the O&M 
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phase. The county’s actions represented the completion of remedial actions for OU9. The LCCHP Phase 2 Work 

Plan was also designed as the long-term O&M plan for OU9. The OU9 Work Group, which consists of Lake 

County, CDPHE and the EPA, administers, manages and oversees the LCCHP Phase 2 program. The Work 

Group approved the LCCHP Phase 2 Work Plan in 2009; the Work Group revised the Work Plan in October 

2013. 

 

The OU9 Work Group follows the LCCHP Phase 2 Work Plan. If a blood test indicates an elevated blood lead 

level, Lake County Public Health makes follow-up appointments to provide education and counseling to families 

and to evaluate the possible sources of lead at each household. The OU9 Work Group reviews results of the home 

visit and determines if a formal environmental investigation is warranted. The OU9 Work Group can approve 

remediation at a property if an environmental investigation demonstrates that OU9 Trigger Criteria for lead is 

being exceeded, or at their discretion. The criteria in the Work Plan were approved in 2009 and revised in 2013 

based on updated information regarding lead toxicity. 

 

The lead cleanup at the Site is being implemented in line with the LCCHP Phase 2 Work Plan, which integrates 

the EPA’s 1994 and 1998 soil lead guidance documents. However, since 1998, the EPA’s OLEM has completed a 

number of directives which updates the scientific considerations to be used at lead cleanups. The updates 

highlight current science and risk assessment tools that the EPA may consider when implementing lead cleanups. 

The EPA recognizes this and uses the LCCHP Phase 2 approach which reflects a multi-pathway, community-

based education and outreach approach to identifying sources of lead and exposure pathways in Leadville. The 

EPA will continue to evaluate the LCCHP against updated guidance to determine if any changes are warranted in 

the LCCHP to ensure future protectiveness. 

 

On December 23, 2009, Lake County passed a resolution that serves as the institutional control for the mine waste 

piles in OU9. The resolution amended the Lake County Land Development Code Chapter 3.2 (Appendix K). The 

Lake County Building and Land Use Department (LCBLUD) must provide building permit applicants within the 

boundaries of the remaining mine waste piles in OU9 with a handout regarding best management practices for 

managing potentially contaminated soils (including lead and arsenic). Applicants must sign a document attesting 

that they received, read and understood the handout. No building permit is issued without an applicant’s written 

acknowledgement provided to LCBLUD. Additionally, written proof of approval from CDPHE is required before 

LCBLUD will issue a building permit. Similarly, the city of Leadville passed an ordinance on May 7, 2013, that 

acts as an institutional control for the six waste piles in OU9 that are located within city limits. 

 

On May 16, 2013, the EPA signed a ROD Mod for the OU9 remedy that required institutional controls to: 1) 

reduce or control human exposure to lead and arsenic; and 2) maintain the integrity of and prevent disturbances of 

the engineered features or structures of the current or future remedies. 

 

On April 4, 2002, the EPA partially deleted OU9 Subunits A and B, residential waste rock piles, and parks and 

playgrounds from the NPL. The EPA partially deleted remaining portions of OU9 from the NPL on September 

21, 2011. Environmental assessments and remediation performed by the OU9 Workgroup continue on a case-by-

case basis.  

 

Systems Operations/Operation & Maintenance (O&M)  

OU9 entered the O&M phase in 2010, when the EPA, Lake County and CDPHE approved the LCCHP Work 

Plan. The LCCHP Phase 2 Work Plan was revised in October 2013. It serves as the O&M Plan for OU9. 

 

The LCCHP Phase 2 has been designed to reduce overall lead-related risk to children in Leadville through 

education of parents and blood-lead monitoring of children and, for people with elevated blood lead levels, 

additional responses that investigate and address numerous sources. The potential sources of lead exposure that 

are addressed include contaminated soil, house dust, interior and exterior paint, foreign candy and many other 

items that contain lead. As part of the LCCHP, those tested whose blood-lead results are elevated are receive 

educational materials and are monitored by Lake County Health to ensure their blood-lead levels decrease.    
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XIII.2 OU9: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 17). 

There were no recommendations identified from the 2017 FYR Report. 

 

Table 17: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

9 Protective The remedy at OU9 is protective of human health and the 

environment. The remedy is functioning as intended by site 

decision documents; the exposure assumptions, toxicity data, 

trigger criteria and RAOs used at the time of the remedy 

selection are still valid. No other information has come to light 

that could call into question the protectiveness of the remedy. 

Institutional controls are in place. O&M continues 

successfully through the approval and implementation of the 

LCCHP Phase 2 Work Plan. 

 

XIII.3 OU9: FYR PROCESS 
 

Data Review 

Data from the Lake County Blood Lead Program’s blood-lead testing database were reviewed and compared to 

site RAOs. Table 18 lists the results.  

 

Lake County Health administered 983 blood-lead tests to 583 individuals any age from 1/1/2017 to 12/31/2021. 

Of the 583 individuals, a total of 438 individual children - age 72 months or less - were tested. Of these 438 

children, 9 (2.1%) had blood-lead greater than 10 µg/dl. Of the 9, 3 (0.7%) had blood-leads greater than 15 µg/dl; 

one child had recently moved to Lake County. 

 

Some children – 72 months or less – were tested in multiple years. In the number above, 438, the children were 

only counted one time during that five-year period. In the table below, individual children are counted once for 

each calendar year.  

 

Table 18: Blood Lead Testing Results, 2017 to 2021 

Year 

# of Children 

Tested  

(0-72 months) 

Concentration 

Greater than 

10 µg/dL 

% of Children 

Tested > 10 

µg/dL 

Concentration 

Greater than 

15 µg/dL 

% of Children 

Tested > 15 

µg/dL 

2017 178 1 0.6 0 0.0 

2018 149 4 2.7 1 0.7 

2019 140 4 2.9 2 1.4 

2020 82 0 0.0 0 0.0 

2021 99 0 0.0 0 0.0 

Average   1.2  0.4 

 

Table 18 shows that the annual average percentages of children ages 0 to 72 months with blood lead levels greater 

than 10 µg/dL and 15 µg/dL are below the respective percentages of 5% and 1% set in the RAOs. Overall, the 

average of the average percentages per year during the FYR period are 1.2% and 0.4%, respectively.  

 

Remediations took place on several properties. Other elevated blood lead levels were resolved through education, 

identification and/or further evaluations. The annual and monthly reports indicated that consumption of foreign 

candy, lead-based paint, family member's occupation and other factors not related to lead in soil were contributing 

factors to elevated blood lead levels. Additionally, remodeling of homes built before 1978 that have lead-based 

paint appears to be linked to elevated blood lead levels in some children and adults.  
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Site Inspection 

The OU9 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR Report. 

OU9 was observed and viewed during the site inspection by driving around the city, visiting several area parks 

and observing a home that underwent lead remediation during this FYR period. Participants also observed the 

Lake Fork community, where some lead removal had occurred historically. Photographs were taken of some of 

the site features addressed under OU9 (Appendix G). An inspection checklist has been completed. It is available 

in Appendix F.  

 

XIII.4 OU9: TECHNICAL ASSESSMENT 

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

 

The site inspection and the review of documents, ARARs and risk assumptions indicate that the OU9 

remedy is functioning as intended by OU9’s 1999 ROD, 2009 ESD and 2013 minor modification to the ROD.  

 

Performance standards were originally met in 2006. The LCCHP Phase 2 Work Plan is the long-term O&M Plan 

for OU9. Per the 2017 through 2021 Blood Lead Testing Annual Reports, the O&M activities successfully 

ensured that blood lead is monitored and that households are abated of lead contamination upon OU9 Work 

Group approval. Institutional controls are in place through extension of the city of Leadville and Lake County 

planning and zoning codes to protect engineered remedies in OU9. In addition, the LCCHP Phase 2 Work Plan 

was accepted by Lake County. It serves as the institutional control for OU9, providing community outreach and 

education on preventing lead exposures. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

The exposure assumptions and toxicity data used to develop range of plausible action levels for arsenic, 

published in the BRA Part B, remain valid. 

 

The Site’s surface soil lead cleanup levels were established so that a child would have an estimated probability of 

no more than 5% of exceeding a blood lead level of 10 μg/dL. The EPA's scientific considerations to be used at 

lead cleanups were outlined in the EPA’s 1994 Revised Interim Soil Lead Guidance for CERCLA Sites and 

Resource Conservation and Recovery Act (RCRA) Corrective Action Facilities (Office of Solid Waste and 

Emergency Response (OSWER) Directive 9355.4-12) and the 1998 update to the 1994 guidance. Since issuing 

the 1994 and 1998 guidance, the EPA's experience has demonstrated that lead-contaminated soil responses are 

more effective when they employ a multi-pathway approach. 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, after which 

EPA Region 8 will evaluate the need for revisions to the LCCHP Phase 2 Work Plan. The EPA recognizes this 

and uses the LCCHP Phase 2 approach which reflects a multi-pathway, community-based education and outreach 

approach to identifying sources of lead and exposure pathways in Leadville.  

 

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 could call into question the protectiveness of the remedy. 

 

XIII.5 OU9: ISSUES/RECOMMENDATIONS 
 

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

OU9 

 

XIII.6 OU9: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

9 

Protectiveness Determination: 

Protective 
 

Protectiveness Statement: The remedy at OU9 is protective of human health and the environment. The 

remedy is functioning as intended by site decision documents; the exposure assumptions, toxicity data, 

trigger criteria and RAOs used at the time of the remedy selection are still valid. No other information 

has come to light that could call into question the protectiveness of the remedy. Institutional controls 

are in place. Testing, outreach, education and, if appropriate, remediation will continue successfully 

through the approval and implementation of the LCCHP Phase 2 Work Plan. 

 

XIV. OU10: OREGON GULCH  
 

OU10 is defined as the 500-year floodplain of Oregon Gulch, extending about one mile from its headwaters to its 

confluence with Lower California Gulch. Oregon Gulch is about a half-mile south of Leadville and is 

immediately west of OU1, the Yak Tunnel WTP and the surge pond (Figure D-12). The Oregon Gulch area is a  

small V-shaped valley with water that flows in a northwesterly direction. The Oregon Gulch watershed drains 

about 185 acres, including the 15.8-acre area of OU10 that includes the 14.2-acre Oregon Gulch Tailing 

Impoundment and 1.6 acres of a portion of the 500-year floodplain. Oregon Gulch is an ephemeral tributary to 

California Gulch. Before remediation, spring snow melt runoff and summer thunderstorms would result in 

transport of tailings solids and contaminated surface water into California Gulch. 

 

The Oregon Gulch Tailing Impoundment received tailings from the Newmont/Resurrection-ASARCO mill in 

California Gulch from about 1942 through 1957. During removal activities in 1995 and 1996, about 28,000 cubic 

yards of tailings and underlying soil from the CZL Tailing Impoundment on OU4 were relocated to the Oregon 

Gulch Tailing Impoundment. An additional 550 cubic yards of sediment excavated from the culvert and 

embankment in California Gulch within OU8 were also deposited on top of the Oregon Gulch Tailing 

Impoundment in September 1996. 

 

Stream sediment in the lower portion of Oregon Gulch has been contaminated with metals from tailings and 

runoff complete from the Oregon Gulch Tailing Impoundment embankment. Release of tailings material was due 

to erosion, that transported it and re-deposited it in the floodplain and stream channel of Oregon Gulch. Release of 

soluble metals contained in runoff from the embankment and contained in a seep at the toe of the impoundment 

contributed to the metal contamination of the sediments. The tailings impoundment has not been in operation 

since 1957. 

 

Land within OU10 is owned by Newmont/Resurrection Mining Company, with the exceptions of Lake County 

Road 6 and two small parcels of federally-owned land managed by the Bureau of Land Management. Lake 

County has zoned OU10 for industrial mining land uses. 

 

XIV.1 OU10: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Based on the results of the sitewide RI/FS, the EPA determined that actual or threatened releases of hazardous 

substances from sediments, soils, tailings and seep water on OU10 may present an imminent and substantial 
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endangerment to public health, welfare or the environment if not addressed through remedial action. Table 19 lists 

contaminated media in OU10. Appendix B (Table B-14) provides a chronology of OU10 events. 

 

Table 19: Contaminated Media, OU10 

  

Response Actions 

Pursuant to the August 4, 1995, Action Memorandum, Resurrection Mining Company excavated about 3,500 

cubic yards of sediment and soil from the channel and floodplain of Oregon Gulch and placed it on top of the 

Oregon Gulch Tailing Impoundment. The work took place in 1995 and 1996. After sediment removal, 

Resurrection Company constructed a channel capable of conveying a 100-year flood event and remaining stable 

for a 500-year flood event. The area outside the channel was also stabilized and revegetated. Resurrection 

Company also constructed a sedimentation pond in Oregon Gulch downstream of the toe of the tailings 

impoundment to reduce sediment load in runoff from the tailings embankment. 

 

A cultural resource inventory identified a historic trash dump in lower Oregon Gulch. The dump site begins near 

the intersection of the gulch and County Road 6 and extends about 500 feet upstream. This area was 

recommended for nomination to the National Register of Historic Places. The pre-ROD removal action and post-

ROD remedial actions were designed and constructed to avoid adverse impacts to this historically significant area. 

 

The EPA issued the ROD for OU10 on August 8, 1997. The 1997 OU10 ROD established the following RAOs: 

 

• Control airborne transport of tailings particles 

• Control erosion of tailings materials and deposition in local water courses 

• Control leaching and migration of metals from tailings into surface and groundwater 

 

The selected remedy for OU10 consisted of the following components: 

 

• Regrade the impoundment to provide positive drainage and to flatten embankments 

• Install geosynthetic barrier to control infiltration, followed by a geocomposite drainage layer 

• Install a soil cap with vegetation on top of impoundment 

• Install a soil-and-gravel cap on the side slopes 

• Construct lined diversion ditches to divert runoff from tailings to the covered tailings surface 

• Install a groundwater cutoff trench to prevent groundwater infiltration 

• Actively manage seeps by collecting seep and transporting (pumping) to the Yak Tunnel WTP 

 

The EPA issued an ESD on July 29, 2013. It required institutional controls as a remedy component for OU10. The 

1997 OU10 ROD did not contain numeric cleanup standards but did specify removal and containment actions to 

prevent tailings and stream sediments from contributing source contamination to surface water and groundwater 

at the Site.  

 

Status of Implementation 

Resurrection completed removal actions in 1996. Resurrection implemented the selected remedy for the Oregon 

Gulch Tailing Impoundment from July through October 1998. Activities included re-grading the impoundment 

Media Contamination 

Sediment 

Sediments generally display elevated metal concentrations and high concentrations of pyrite. 

Sediments collected at the mouth of Oregon Gulch contain elevated cadmium, iron, manganese 

and zinc. 

Mine tailings 

and soil 

Elevated lead and zinc concentrations were found throughout the depth of tailings profiles. 

Arsenic and cadmium levels decreased as a function of tailings depth. Concentrations in 

foundation soils underneath the tailings were significantly lower than in the tailings. 

Seep water 
A seep discharges from the base of the tailings embankment year-round. Water quality of the 

seep discharge is poor, with low pH levels and elevated levels of dissolved metals. 
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surface to provide positive drainage, installing structural fill as needed over the impoundment surface, installing a 

geosynthetic membrane over the structural fill to control infiltration, and placing an 18-inch-thick soil layer with a 

vegetated cover over the membrane. A diversion ditch along the eastern side of the impoundment controls run-on 

and runoff and an upgradient groundwater interception trench limits the infiltration of groundwater into the 

tailings impoundment. A discharge drain system manages seep flow from the impoundment toe. 

 

The EPA partially deleted OU10 from the NPL on April 16, 2001. 

 

Lake County has zoned OU10 for industrial mining land uses. In addition, Newmont/Resurrection recorded 

environmental covenants on its OU10 properties on July 31, 2012, and October 1, 2012. The covenants prohibit 

residential use and restrict groundwater use.  

 

Systems Operations/Operation & Maintenance (O&M)  

Newmont/Resurrection has implemented O&M activities at OU10 since September 1999. O&M activities for the 

Oregon Gulch Tailing Impoundment and related systems is required to assure that the remedy remains effective. 

O&M includes inspection of the tailings impoundment cap and the seep collection and pumping system.  

 

Newmont/Resurrection conducts inspections in accordance with the OU4, 8, 10, Operations and Maintenance 

Plan, which is Appendix D to the 2008 Consent Decree approved on August 29, 2008. The EPA approved a minor 

modification to the O&M Plan in 2018 to reduce the frequency of inspections at OU10, other than inspections of 

the toe drain/interceptor trench, from biannually to annually. The toe drain/interceptor trench pump back system 

continues to be inspected three times per week. Its findings are documented in the annual California Gulch 

Superfund Site OU4, OU8 and OU10 inspection reports. These reports are available by contacting EPA Region 8. 

 

The following areas in OU10 are inspected: 

 

• The toe seep collection system, trench collection system and pump house 

• The tailings impoundment surface and embankment 

• East and South diversion ditches 

• The drop channel 

• The upper reconstructed channel 

• The lower reconstructed channel 

• Access road gates 

 

Maintenance during the current FYR period has included repairs to piping, maintenance of the vegetated cover, 

pump replacements, upgrades to electrical equipment, and maintenance of secured fencing and signage around the 

pump house and the Oregon Gulch Tailing Impoundment.  

 

XIV.2 OU10: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 20). 

There were no recommendations identified from the 2017 FYR Report. 

 

Table 20: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

10 Protective The remedy at OU10 is protective of human health and the 

environment. Source contamination has been consolidated and 

contained to prevent migration of contaminants. Any seep or infiltrated 

run-on or runoff is captured through trenches and pumped to the Yak 

Tunnel WTP. All RAOs for OU10 have been achieved and 

Newmont/Resurrection Mining Company continues to implement O&M 

activities. Institutional controls are in place as environmental covenants. 
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XIV.3 OU10: FYR PROCESS 
 

Data Review 

Resurrection Mining Company samples well OG1TMW3 annually for dissolved cadmium and zinc. This well is 

located about 1,500 feet downstream of the toe of the impoundment embankment and is sampled to evaluate the 

performance and effectiveness of the seep collection system. Table I-4 presents the October 2020 sample results 

compared to historical sample results, starting with samples collected by Colorado Mountain College in 2007 and 

samples collected by other consulting firms since then. Over time, the concentrations show a continuing 

decreasing trend in both dissolved zinc and the cadmium concentrations. The 2020 concentrations are much lower 

than 2007 concentrations, with dissolved zinc detected at 129 milligrams per liter (mg/L) or 129,000 µg/L in 

2007, declining to 23.9 mg/L (23,900 µg/L) in 2020. Similarly, the dissolved cadmium concentrations in 2007 

were 0.142 mg/L (142 µg/L), declining to 0.037 mg/L (37 µg/L) in 2020. These results suggest that the seep 

collection system is performing as intended. 

Site Inspection 

The OU10 site inspection took place on June 16, 2022. Participants did not observe this area due to time 

constraints. This OU is inspected by Newmont/Resurrection. Features inspected include monitoring wells and 

access controls. Mr. Runnells reported that a new pump house has been installed, along with new pumps. The 

cover of Oregon Gulch tailings pile was reported to be well vegetated, and the drainage systems were 

unobstructed and functioning. Groundwater and surface water that are diverted from the impoundment are 

collected in the pump house. The water is then pumped to the surge pond to await treatment. An inspection 

checklist has been completed (Appendix F). Inspection photographs were taken by the EPA's support contractor 

and are included in Appendix G. 

 

XIV.4 OU10: TECHNICAL ASSESSMENT 

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

 

The site inspection and the review of documents, ARARs and risk assumptions indicate that the OU10 remedy 

has been completed and is functioning as intended by site decision documents. Excavation of stream sediments 

finished by 1996. Consolidation and stabilization of the Oregon Gulch Tailing Impoundment finished in 1998. 

Newmont/Resurrection Mining Company continues to implement O&M activities for OU10. All institutional 

controls required by site decision documents are in place as are procedures to notify the EPA and CDPHE should 

local governments approve a change in land use.  

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

implemented (see Appendix H for detail). The 1997 OU10 ROD did not establish numeric cleanup standards for 

surface water or groundwater. The remedy for OU12 encompasses sitewide water quality. 

 

All RAOs identified in the 1997 OU10 ROD have been achieved. These RAOs included controlling airborne 

transport of tailings particles, controlling leaching and migration of metals from tailings into surface water and 

groundwater, and controlling erosion tailings material into local water courses. The excavation of stream 

sediments and consolidation of contaminated materials within the covered Oregon Gulch Tailing Impoundment 

minimizes the potential for erosion of contaminated material into local waterways and for the leaching and 

migration of contamination into surface water and groundwater. Diversion and interception trenches also capture 

run-on, runoff and potential seep flow for treatment at the Yak Tunnel WTP. The geosynthetic membrane and 

vegetated cover prevent airborne transport and erosion of tailings material. Land use at OU10 has not changed. 

The exposure assumptions used in the development of the 1997 OU10 ROD remain valid. 
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QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 

remedy? 

 

No additional information has come to light that would call into question the protectiveness of the remedy. 

 

XIV.5 OU10: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

OU10 

 

 

XIV.6 OU10: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

10 

Protectiveness Determination: 

Protective 
 

Protectiveness Statement: The remedy at OU10 is protective of human health and the environment. 

Source contamination has been consolidated and contained to prevent migration of contaminants. Any 

seep or infiltrated run-on or runoff is captured through trenches and pumped to the Yak Tunnel WTP. 

All RAOs for OU10 have been achieved and Newmont/Resurrection Mining Company continues to 

implement O&M activities. Institutional controls are in place as environmental covenants. 

 

XV. OU11: ARKANSAS RIVER VALLEY FLOODPLAIN  
 

OU11 extends from the confluence of the Arkansas River and California Gulch to an area of about 11 miles 

downstream from the confluence on the Arkansas River (Figure D-13). It consists of lands impacted by transport 

of metals and mining wastes via California Gulch and the Arkansas River. 

 

Mine tailings transported downstream were deposited in many locations adjacent to the river. Contaminated water 

and sediments were carried from the Arkansas River, via irrigation ditches, to meadows and fields both within and 

outside the 500-year floodplain. 

 

Agricultural land within OU11 is used for wildlife and livestock grazing. The Arkansas River floodplain is 

currently used for grazing in some locations and recreation and fishing in other locations. Land-use modifications 

are not expected in the near future. Colorado Parks and Wildlife (CPW) designated the Upper Arkansas River as a 

Gold Medal fishery in January 2014. 

 
 

OU11 extends from the confluence of the Arkansas River and California Gulch to an area of about 11 miles 

downstream from the confluence on the Arkansas River (Figure D-13). It consists of lands impacted by transport 

of metals and mining wastes via California Gulch and the Arkansas River. 

 

Mine tailings transported downstream was deposited in many locations adjacent to the river. Contaminated water 

and sediments were carried from the Arkansas River via irrigation ditches to meadows and fields both within and 

outside the 500-year floodplain. 

 

Agricultural land within OU11 is used for wildlife and livestock grazing. The Arkansas River floodplain is 

currently used for grazing in some locations and recreation and fishing in other locations. Land use modifications 
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are not expected in the near future. Colorado Parks and Wildlife (CPW) designated the Upper Arkansas River as a 

Gold Medal fishery in January 2014. 

 

XV.1 OU11: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Based on the results of OU11 screening-level baseline human health and ecological risk assessments completed in 

2004 and 2003, respectively, and a supplemental mercury human health and ecological risk assessment completed 

in 2007, the EPA identified metals in the irrigated meadows and riparian area soils as a potential health threat to 

herbivores. Low pH conditions and metals result in phytotoxicity and poor plant demographics in the irrigated 

meadows, fluvial mine wastes and riparian areas. Human health risks were determined to be below a level of 

concern for current land uses. However, human health risks may be above a level of concern if areas of OU11 are 

developed for residential uses in the future. Appendix B (Table B-15) provides a chronology of OU11 events. 

Response Actions 

The EPA’s Removal Program stabilized eroding banks containing or protecting fluvial deposits in 1993 and 1994. 

Beginning in 1996, the program identified and characterized fluvial deposits along nine miles of the Arkansas 

River, evaluated alternatives for management of the wastes, and installed removal demonstration areas to allow 

evaluation of the selected alternative. 

 

The EPA signed the OU11 ROD on September 28, 2005. The RAOs established in the 2005 OU11 ROD were: 

 

• Minimizing future human exposures to heavy metals as defined in the human health BRA 

• Controlling leaching and migration of metals from contaminated materials into groundwater 

• Reducing toxins in plants and improving plant demographics in the irrigated meadows, riparian areas and 

fluvial mines wastes, as determined to be necessary 

• Reducing exposures of wildlife and livestock to heavy metals in soil and vegetation at toxic 

concentrations from direct exposure or bioaccumulation 

• Minimizing erosion of fluvial mine wastes into the Arkansas River, as determined necessary to prevent 

further harm to aquatic life 

 

Components of the selected remedy in the 2005 OU11 ROD included: 

• Treatment and maintenance of irrigated meadows areas. Treatment consisted of lime amendment or 

lime/organic amendment, deep tilling and seeding. 

• Maintenance of tailings deposits treated during prior response actions, as necessary. Maintenance will 

include inspections and retreatment and/or repairs appropriate to enhance or reestablish vegetation. 

• Treatment and maintenance of remaining tailings deposits. Treatment consisted of lime and organic 

amendment, and deep tilling followed by seeding to physically stabilize the mine wastes through the 

establishment of vegetation. 

• No active revegetation of the (vegetated) riparian areas, although specific riparian areas may be 

remediated if deemed appropriate during design. 

• Institutional controls on irrigated meadows, tailings deposits and riparian areas. Institutional controls are 

to be implemented to prevent changes in current land use unless the risks under the new land use are 

demonstrated to be below a level of concern. 

 

A Remedial Work Plan developed in 2007 specified treatments for irrigated meadows, fluvial deposits and 

adjacent streambanks. Treatments included addition and mixing of lime, fertilizer and compost to mine waste and 

soils, and seeding with land-use-appropriate species. 

 

Cleanup levels were not established because the remedial action did not reduce contaminant concentrations in site 

media. The 2007 Remedial Work Plan established performance criteria for treated areas to ensure that the 

remedial action adequately addresses the risks posed by contamination in OU11. Performance criteria included 
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soil and vegetation criteria characteristics for irrigated meadows and fluvial deposits and stability characteristics 

for remediated streambanks. Several vegetation monitoring events have occurred since the remedial action was 

completed, and the success of the vegetation and the near-term ecological trajectory are well documented. The 

performance criteria previously established in 2007 were revised in 2013 to account for a lower target organic 

carbon addition rate for all areas. The impacts of this change were considered minor, and decision document was 

deemed unnecessary. 

 

Status of Implementation 

The 2005 ROD called for the implementation of institutional controls on irrigated meadows, tailings deposits and 

riparian areas. The EPA is currently working with CDPHE to determine an appropriate institutional control for 

OU11.  

 

The objectives of the institutional controls are to: 

• Reduce or control human exposure to contaminants of concern 

• Maintain the integrity of and prevent disturbances of the engineered features or structures of the current or 

future remedies 

• Prevent changes in current land use unless the risks under the new land use are demonstrated to be below 

a level of concern using EPA risk assessment methods. 

 

During 2008 and 2009, a remedial action by the EPA included in-situ treatment of 154 acres of irrigated meadows 

and 18.5 acres of fluvial deposits, followed by seeding. Vulnerable stream banks next to the fluvial deposits were 

reconstructed to protect the treated soils and allow establishment of vegetation. Forty acres of demonstration area 

fluvial deposits that were treated with soil amendments between 1998 and 2000 and used to evaluate the 

effectiveness of the selected alternative are considered part of the OU11 remedy. The EPA signed the Remedial 

Action Completion Report for the bank stabilization on September 19, 2013.  

 

In 2020 during the COVID pandemic, the EPA and CDPHE proposed an amendment to the Lake County Land 

Development Code; the amendment is under review. 

Systems Operations/Operation & Maintenance (O&M)  

The treated areas were monitored from 2009 through 2012, in accordance with the Site’s Monitoring and 

Maintenance Plan. CPW restored fish habitat along the banks of the Arkansas River in 2014 and 2015. CPW 

performed maintenance along the banks of the Arkansas to reestablish shoring rock that was relocated by high 

water in 2015. The remedy is performing as expected. The results of monitoring will be used to determine when 

and what maintenance is required, whether the remedy meets the RAOs, when the remediated areas are mature 

and self-sustaining, and to facilitate the EPA’s FYR process. 

 

Maintenance work has included re-treatment of small parts of the demonstration areas, reseeding of bare and 

sparse vegetation areas, repairs of constructed stream banks, stabilization of native stream banks impacted during 

2011 extreme runoff conditions, and removal of construction roads. 

 

The EPA determined that the remedy for OU11 was "Operational and Functional" on April 25, 2017, starting the 

O&M phase. CDPHE conducts O&M activities through a Special-Account-funded grant. 

XV.2 OU11: PROGRESS SINCE PREVIOUS FYR 
 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 21) as 

well as the recommendation from the 2017 FYR Report and the current status of the recommendation (Table 22). 

 

Table 21: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

11 Short-term Protective The remedy at OU11 currently protects human health and the 

environment. The streambanks have been stabilized to 



 

57 

minimize erosion, exposure and chemical migration. For the 

remedy to be protective over the long term, institutional 

controls need to be implemented to ensure protectiveness 

 

Table 22: Status of Recommendations from the 2017 FYR Report 

Issue Recommendations 
Current 

Status 

Current Implementation 

Status Description 

Completion 

Date (if 

applicable) 

Institutional 

controls are a 

component of the 

selected remedy 

but have not yet 

been implemented. 

Implement 

institutional 

controls. 

Ongoing 

ICs are being prepared that 

would reduce exposure to lead in 

the event land use were to 

change to residential. 

Not Applicable 

XV.3 OU11: FYR PROCESS 
 

Data Review 

The remedial action for OU11 was completed in 2013. The remedy for OU12 is designed to achieve chemical-

specific, numerical performance standards for sitewide surface water and groundwater. Therefore, a summary of 

the sitewide surface water and groundwater data are discussed in the Data Review section, Section XVI.3, for 

OU12. 

Site Inspection 

The OU11 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR Report. 

Photographs were taken of site features, including monitoring wells and access controls (Appendix G). The group 

toured OU11 along the Arkansas River and nearby ranches. General conditions were noted in the site inspection 

checklist (Appendix F). Overall Arkansas River floodplain conditions were observed to be functioning well 

downgradient of the confluence with California Gulch. Flows were not impeded. Based on the OU11 inspection, 

conditions discussed with site-visit personnel and monitoring and maintenance reports, the OU11 remedy was 

implemented as designed.  

 

XV.4 OU11: TECHNICAL ASSESSMENT 
 

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

 

The site inspection and the review of documents, ARARs and risk assumptions indicate that the remedy is 

functioning as intended, in accordance with decision document requirements and design specifications. The EPA 

stabilized the stream banks in 2013. CPW restored fish habitat along the banks of the Arkansas River in 2014 and 

2015 due to high water events from snow melts. O&M responsibilities for OU11 transitioned to CDPHE in May 

2017. Monitoring of surface water, sediment and biota is part of the OU12 sitewide remedy. Institutional controls 

are under consideration.  

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

There have been no other changes in exposure assumptions to human health and the environment or toxicity 

data that would call into question the protectiveness of the remedy. There are currently no proposed changes to 

reuse plans for OU11 that would affect the protectiveness of the remedy. 

 

There have been no changes to the ARARs identified in the ROD or since the previous FYR. No newly 

promulgated standards have been identified that could call into question the protectiveness of the remedy as 

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

remedy? 

 

No additional information has come to light that would call into question the protectiveness of the remedy. 

 

XV.5 OU11: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

Not applicable 

 

Issues and Recommendations Identified in the FYR: 

 

OU(s):   

11 

Issue Category: Institutional Controls 

Issue: Institutional controls are a component of the selected remedy but have not 

yet been implemented. 

Recommendation: Implement institutional controls to reduce exposure to COCs, 

protect engineered remedies and for future changes in land use. 

Affect Current 

Protectiveness 

Affect Future 

Protectiveness 

Party Responsible Oversight Party Milestone Date 

No Yes Other/Lake County 

 

EPA/State 12/30/2024 

 

XV.6 OU11: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

11 

Protectiveness Determination: 

Short-term Protective 
 

Protectiveness Statement: The remedy at OU11 currently protects human health and the environment. The 

streambanks have been stabilized to minimize erosion, exposure and chemical migration. For the remedy to 

be protective over the long term, institutional controls should be implemented to reduce exposure to COCs, 

protect engineered remedies and for future changes in land use in the event the land use were to change to 

residential. 

 

XVI. OU12: SITEWIDE WATER QUALITY 
 

The EPA listed the Site on the NPL on September 8, 1983. At that time, the EPA divided the Site into 11 

geographic, media-driven OUs. An additional OU – OU12 – was included to address sitewide surface water and 

groundwater and to measure the improvements on downgradient water quality as source areas are remediated and 

stabilized at the other 11 OUs. OU12 encompasses the entire 18-square-mile Site. Included in OU12 are the cities 

of Leadville and Stringtown, portions of the Upper Arkansas River Valley below the confluence of California 

Gulch with the Arkansas River as well as California Gulch, Stray Horse Gulch, portions of Evans Gulch, and 

minor tributaries to these drainages. An additional geographic constraint was imposed on OU12 groundwater. 

OU12 groundwater only includes the shallow alluvial aquifer, not to exceed a depth of 250 feet or contact with 

bedrock, whichever is the lesser depth below the ground surface. 
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Residents of Leadville and nearby areas of Lake County are served by Parkville Water District for their drinking 

water. Areas not served by Parkville use well water. Testing has revealed no drinking water wells exceeding 

MCLs since the mid-1980s. 

 

XVI.1 OU12: RESPONSE ACTION SUMMARY 

Basis for Taking Action 

Human Health Risks 

In the mid-1990s, human health risk assessments by the EPA concluded that contaminants in sitewide surface 

water and groundwater may pose unacceptable human health risks in the future, should people consume 

contaminated site water. Sources of contamination of these media include mine wastes that generate ARD. In the 

1990s, the EPA considered mine wastes at Upper California Gulch (OU4), Stray Horse Gulch (OU6), the Apache 

Tailing Impoundments (OU7) and Oregon Gulch (OU10) to constitute the significant sources for ARD at the Site. 

Since the 1990s, actions have been taken to address these source areas. 

 

Ecological Risk 

As described in the 1995 BRA and the 2004 OU12 ecological risk assessment of contaminants in the Upper 

Arkansas River, the COCs for trout and macroinvertebrates are zinc and cadmium. Because brown trout are the 

predominant species in the river, the EPA has focused primary attention on this species. In 2004, the EPA 

concluded that survival of brown trout fry was likely decreased by historical concentrations of zinc and cadmium 

that occurred below California Gulch during spring snow melt. This, in turn, was a likely contributing factor to 

lower-than-expected fish density below California Gulch (compared to above). In recent years, the level of 

predicted risk to fish has been decreasing and the observed number of fish has been increasing. This is consistent 

with the completion of remedial activities at mining waste source areas that began in the 1990s. Long-term 

monitoring of OU12 will determine whether this apparent trend toward recovery is a consequence of decreased 

site releases. 

 

The EPA also concluded that the survival and reproduction of some species of benthic macroinvertebrates are 

likely to be decreased by concentrations of zinc and cadmium that often occur below California Gulch during 

spring snow melt. This in turn leads to a tendency for reduced numbers of sensitive taxa (mainly mayflies) in the 

river below the confluence with California Gulch compared to above. However, the overall density and diversity 

of the benthic community does not appear to be substantially impaired. It seems likely that availability of benthic 

prey items is not limiting fish. 

 

Risk to herbivores and plants along the Arkansas River, although caused by historical irrigation by sitewide 

surface water, were remediated under the remedy for OU11. None of the risk assessments by the EPA to date 

provide an assessment of risks to terrestrial receptors from ingestion of potentially contaminated aquatic prey 

items. This is not considered to be a major omission or source of uncertainty for the following reasons. None of 

the metals of concern at the Site tend to strongly accumulate in the tissues of aquatic species such as fish or 

aquatic invertebrates. Ecological risk assessments at other mining sites indicate that exposure of terrestrial 

receptors is usually most strongly determined by ingestion of contaminated soils or sediments rather than 

ingestion of aquatic prey items. Table 23 presents COCs by medium for OU12. Although there are a wide range 

of COCs, zinc and cadmium are considered reasonable indicator parameters with respect to the OU12 

groundwater and OU12 surface water, as well as to human health and the environment in the vicinity of OU12.  

 

Table 23: Contaminated Media, OU12 
Medium Population COC 

Surface water 

Human health 

Cadmium 

Copper 

Lead 

Zinc 

Ecological receptors 
Cadmium 

Zinc 
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Medium Population COC 

Groundwater Human health 

Arsenic 

Cadmium 

Lead 

Manganese 

Zinc 

 

Appendix B (Table B-16) provides a chronology of OU12 events. 

Response Actions 

Investigations began in the mid-1980s and continued through 2012. A complete list of investigative reports 

relevant to OU12 can be found in the OU12 RI Report and in the Administrative Record for OU12. As of fall 

2003, response actions designed to reduced metal loading to surface and groundwater have occurred in all areas 

identified as major sources (waste rock piles, fluvial and mill tailings, and WTPs for the Yak Tunnel and LMDT). 

These response actions were conducted in individual OUs under RODs or action memoranda. These actions 

resulted in improvements to surface water and groundwater quality within the individual OUs, and also resulted in 

improvements to sitewide surface and groundwater downgradient of the individual OUs. The EPA selected the 

OU12 remedy in the 2009 OU12 ROD, which included institutional controls and long-term monitoring of surface 

water and groundwater. In addition, the EPA implemented a technical impracticability (TI) waiver for shallow 

groundwater (e.g., waiving the maximum contaminant levels [MCLs]). 

 

The RAOs for OU12, as listed in the 2009 ROD, include: 

 

• Prevent unacceptable exposure of aquatic organisms in the Arkansas River to COCs 

• Prevent unacceptable human exposure to COCs in surface and groundwater 

 

The OU12 remedy includes: 

 

• No action (no additional active remediation) for sitewide surface or groundwater 

• Institutional controls to restrict the use of surface and groundwater. The controls will minimize the 

likelihood of adverse human health effects from the consumption of contaminated site water. Because 

Arkansas River water meets drinking water standards, the institutional controls will not apply to the 

Arkansas River. 

• Collection and review of long-term monitoring data 

• A TI waiver of MCLs for lead and cadmium in the shallow alluvial aquifer down to a depth of 50 feet in 

California Gulch, Oregon Gulch, Stray Horse Gulch and a small area of the Arkansas Valley floodplain 

near the confluence of California Gulch (Figure H-1) 

 

Table 24 provides a summary of the cleanup goals for surface water from the ROD, which correspond to 

Colorado’s 2009 Water Quality Standards for segments of the Upper Arkansas River). 

Table 24: Surface Water COC Cleanup Goals 

COC 
Water Quality 

Standard 

2009 OU12 ROD Cleanup Goals for Arkansas River Segments 

2b and 2c (µg/L)a 

Cadmium 

-

Dissolved 

June to March 
Acute: 1.136672-[ln(hardness) x 0.041838] x e0.915[ln(hardness)]-3.6236) 

Chronic: 1.101672-[ln(hardness) x 0.041838] x e0.7998[ln(hardness)]-3.1725) 

Seasonal Modification 

(April to May) 
1.34 (µg/L) 

Zinc 

- 

Dissolved 

June to March 
Acute: 0.978 x e0.8537[ln(hardness)]+2.2178 

Chronic: 0.986 x e0.8537[ln(hardness)]+2.0489 

Seasonal Modification 

(April to May) 
649 (µg/L) 
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COC 
Water Quality 

Standard 

2009 OU12 ROD Cleanup Goals for Arkansas River Segments 

2b and 2c (µg/L)a 

Notes: 

a. Criteria listed in 2009 OU12 ROD, pages DS-48 and DS-49. 

 

Status of Implementation  

Remedial action at OU12 is anticipated to be completed in fall 2022. The EPA and CDPHE are currently 

conducting the long-term monitoring component of the remedy. This effort includes annual sampling events in 

accordance with the 2018 California Gulch Superfund Site Final Field Sampling Plan. Long-term monitoring 

began following the EPA's approval of the April 2015 Remedial Design Report. The report summarizes the 

monitoring plan for sampling surface water, groundwater and aquatic organisms; it was implemented by 

modifying the previous sampling plan. As stated in the 2009 ROD, the EPA and CDPHE expect that long-term 

monitoring will show that surface and groundwater quality continue to improve as source areas across the other 

11 OUs continue to be remediated and stabilized. 

 

Despite the State Water Quality Board's removal of the seasonal modification to water quality standards for 

cadmium and zinc in segments 2b and 2c of the Arkansas in 2014, the 2022 water quality standards for these 

metals and segments in the Arkansas River are being met (see additional detail in the Data Review section). The 

EPA is working to finalize remaining institutional controls for OU12.  

 

The OU12 2009 ROD required the implementation of institutional controls as environmental covenants on 

specific parcels, a Lake County Ordinance, Parkville Water District Rules and Regulations, or a Colorado State 

Engineer notice. Since the 2009 ROD, OU12 institutional controls have been implemented as environmental 

covenants on Newmont/Resurrection land parcels and by Parkville Water District rules.  

 

The environmental covenants on Newmont/Resurrection properties states: 

 

No use of untreated groundwater from wells located on the property for drinking, domestic, or 

agricultural purposes shall be allowed. This covenant does not restrict the use of groundwater that is 

treated to meet the applicable State water quality standards for the beneficial use to which the water is 

being applied. Treatment must meet any applicable State standards that are in place at the time of use.  

 

Parkville Water Rules and Regulations restricts private wells in the Parkville Water District which serves the city 

of Leadville, Stringtown, and adjacent areas. More information on this institutional control can be found on page 

Appendix K-11. 

 

More institutional controls are being considered to restrict groundwater and surface water use within OU12. In 

2020, the EPA and CDPHE proposed an amendment of the Lake County Land Development Code with additional 

measures designed to prevent unacceptable exposures to contaminated waters. The amendment is under review. 
 

Systems Operations/Operation & Maintenance (O&M)  
The April 2015 Remedial Design Report contains the long-term monitoring plan for sampling surface water, 

groundwater and aquatic organisms. This plan also serves as the O&M Plan for OU12.  

 

XVI.2 OU12: PROGRESS SINCE PREVIOUS FYR 
 

The effectiveness of the OU12 remedy was not evaluated as part of the 2017 FYR. There were no issues and 

recommendations identified in the 2017 FYR Report for OU12. The remedial design was completed on April 29, 

2015. The remedy is currently in remedial action. Its completion is anticipated in September 2022. 

 

This section includes the protectiveness determinations and statements from the 2017 FYR Report (Table 25). 
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Table 25: Protectiveness Determinations/Statements from the 2017 FYR Report 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

12 Will be Protective The remedy at OU12 is expected to be protective of human 

health and the environment upon completion. Surface water 

and groundwater monitoring is occurring at the Site and the 

data show that zinc and cadmium concentrations in surface 

water met Colorado Water Quality standards at the point of 

compliance. A technical impracticability waiver for 

groundwater contamination was enacted by the 2009 

ROD. For the OU12 remedy to be protective over the long 

term, institutional controls need to be implemented. 

 

XVI.3 OU12: FYR PROCESS 
 

Data Review 

 

OU12 addresses sitewide surface water and groundwater to measure the improvements on downgradient water 

quality as source areas are remediated and stabilized at the other OUs. At the time of the completion of the 2003 

OU12 RI/FS, response actions were completed that reduced metal loading to both surface and groundwater in all 

the major source areas, including:  

 

• Water treatment (OU1 and OU6). 

• Consolidated, relocated and/or covered mine wastes (OU2, OU4, OU5, OU6, OU7, OU8, OU9 and 

OU10). 

• Stormwater diversions (OU4, OU5, OU6, OU7, OU8 and OU10). 

• In-situ treatment of soils/mine waste (OU11). 

 

The Yak Tunnel was identified as contributing 80% of the metal load to Lower California Gulch. The other 

contributors were either large tailings piles or impoundments or sulfidic waste rock piles that generated millions 

of gallons of ARD during storm or snow-melt events each year. 

 

The EPA, CDPHE and Tetra Tech collectively developed the 2015 Remedial Design Report, which includes a 

surface water monitoring program, a groundwater monitoring program and an aquatic life monitoring program in 

the California Gulch and Upper Arkansas River watersheds. Figure I-2 shows the OU12 groundwater and surface 

water monitoring locations. The first annual monitoring event occurred in 2015. Data are reviewed as collected on 

an ongoing basis by the EPA and CDPHE. The data included for this FYR period are the annual monitoring 

reports for data collected in 2017, 2018, 2019 and 2021. Due to the COVID-19 public health emergency, annual 

monitoring was not completed in 2020. This data review focuses on the most current data relative to historical 

trends to understand whether downstream concentrations are improving as source areas are addressed. 

 

Surface Water Monitoring 

Surface water originating on site flows down California Gulch and into the Arkansas River. All tributaries 

contributing flow to California Gulch are ephemeral, flowing only in response to spring snowmelt and summer 

precipitation events. Prior to mining, California Gulch likely was an ephemeral to intermittent stream; however, 

discharges from the Yak Tunnel WTP and the Leadville Sanitation District WTP now result in nearly continuous 

flows in California Gulch from the Yak Tunnel WTP outfall to the confluence with the Arkansas River. Routine 

surface water samples are collected along California Gulch, Stray Horse Gulch/Starr Ditch, and the Arkansas 

River. These samples are analyzed for a number of metals including those found in Table 25. The data review 

focuses on zinc and cadmium, as specified in the 2009 OU12 ROD. The single point of compliance (POC) for 

evaluating long-term remedy effectiveness of overall site remedies is at a location in the Arkansas River between 

the confluences with California Gulch and the Lake Fork of the Arkansas River. The POC is represented by AR-

3A, as this location is located about a half mile downstream of California Gulch and is located within Segment 2b 

of the Arkansas River. The 2009 OU12 ROD also specified that long-term monitoring include a reference 
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location, AR-1, on the Arkansas River upstream of the Site. This location is about a quarter mile downstream of 

Tennessee Creek, and is located within Segment 2a of the Arkansas River, upstream of the Site.  

 

Table 26 summarizes the long-term monitoring program data and objectives. 

 

Table 26: Long-term Monitoring Requirements and Objectives 

Monitoring Objective 

Surface water sampling in 

Lower California Gulch and the 

Arkansas River 

• Evaluate hydrologic and water quality data in lower California Gulch and assess 

loading of COCs from California Gulch to Arkansas River Segment 2b 

• Evaluate seasonal and annual trends in the concentrations and loading of COCs in the 

Arkansas River 

• Evaluate water quality data for the upper Arkansas River to understand how changes 

in COC concentrations potentially influence the aquatic community upstream and 

downstream of California Gulch 

Groundwater monitoring • Evaluate how changes in hydrologic conditions impact COC concentrations 

Aquatic life monitoring • Evaluate results of fisha population and macroinvertebrate monitoring in the upper 

Arkansas River to document how the aquatic community downstream of California 

Gulch is influenced by the Site 

Notes: 

a. The fish monitoring data were not available for inclusion due to the COVID pandemic in the 2021 Annual Surface 

Water, Groundwater, and Biological Monitoring Report. 

Source: 2021 Annual Surface Water, Groundwater, and Biological Monitoring Report. 

 

Lower California Gulch 

Routine monitoring in California Gulch Station CG-6 began in April and continued through August 2021. Station 

CG-6 is located in Lower California Gulch just before the Arkansas River confluence, to represent the overall 

water quality trends for California Gulch and its tributaries. Dissolved zinc and cadmium concentrations and 

loading measured at Station CG-6 during 2021 are illustrated in Figure I-10 and I-11, respectively. As shown in 

these figures, the dissolved zinc and cadmium concentrations and loads peaked in late April. The concentrations 

and loads of both metals decreased following the freshet, with zinc trends declining faster than cadmium. 

 

Arkansas River  

The attainment of cadmium and zinc aquatic life standards in the Arkansas River at Stations AR-1 and AR-3A 

during the most current monitoring events (2021) based on compliance with the current Colorado Water Quality 

Standards (WQS) is summarized in Table 27 and discussed below. The Site’s annual OU12 surface water, 

groundwater, fluvial sediment and biological monitoring reports provide more information. The loads and 

concentrations of the dissolved forms of zinc and cadmium at Stations AR-1 and AR-3A in 2019 and 2021 are 

illustrated in Figures I-3 through I-9. The meeting of compliance standards for zinc and cadmium in 2021 are 

illustrated in Figures I-11 and I-12. 

 

Table 27: Metals Concentration and CO WQS Goals in the Arkansas River, 2021 

Sampling 
Station/ CO 

WQS Segment of 
Upper Ark 

Number of 
Days Samples 

collected 

Number of Days 
Samples Met CO 

WQS Chronic 
Standards 

Comments 

Cadmium Zinc 

AR-1/ 2a 12 10 7 Located upstream of California Gulch.  

AR-2/ 2b 1 1 0 Located upstream of California Gulch 

 

AR-3A/2b 12 12 12 
Point of Compliance located a half mile 

downstream of California Gulch 

AR-3B/2b 1 1 1 
Arkansas River just upstream of the 

confluence with Lake Fork 
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AR-4/2c 1 1 1 
Arkansas River @ 0.5 miles downstream 

of confluence with Lake Fork 

AR-5/2c 1 1 1 
Arkansas River upstream of confluence 

with Empire Gulch and @ 0.25 miles 

downstream of Hwy 24 Bridge 

Source: 2021 OU12 Annual Report, chart 3-6. 

 

The results indicate that Colorado water quality standards for cadmium and zinc at the POC location AR-3A are 

being met. Because the hardness of the water effects the amount of dissolved cadmium and zinc in the water, 

Colorado WQS use a calculated standard that accounts for the hardness. The standards are calculated, using the 

applicable formula, for each sample using the measured hardness at the time of sampling. For cadmium, the 

meeting of compliance standards for AR-1/WQS Segment 2a uses the Table Value Standard, while the sampling 

results for AR-3A/WQS Segment 2b is compared to the hardness calculated standard that uses the site-specific 

equation (SSE) formula. The difference in formulas used to calculate the CO WQS compliance standards and the 

differences in hardness and flow rates explain the variances between AR-1/Segment 2a and AR-3A/Segment 2b’s 

compliance rates. 

 

Because ARARs are frozen at the time of the ROD, the compliance standards were recalculated using the 

formulas from 2009 for chronic cadmium and chronic zinc in AR-1 (before the POC) and at AR-3A (the POC). 

The results for AR-3A were similar to the results compared to the CO WQS analysis. The results for AR-1 

showed a higher compliance rate to the 2009 ROD’s hardness calculated standards than the compliance rate 

compared to the ever-changing CO WQS. 

 

More specifically, when the sampling results since the 2017 FYR for AR-3A are compared to the ROD chronic 

standards, only four samples of the 131 AR-3A samples exceeded the chronic standard for cadmium (one sample 

is a duplicate sample), and one of these samples also exceeded the acute cadmium value. Similarly, only two of 

131 samples exceeded the chronic standard for zinc, one of which also slightly exceeded the acute value. All of 

the exceedances occurred in 2019, an extremely high-water year. However, most of the exceedances were only 

slightly above the ROD standards adjusted for hardness (Table 28).  

 

Table 28: Cadmium and Zinc Exceedances Compared to ROD at POC Location AR-3A 

Sample 

Date 

Dissolved 

Concentration 

ROD Hardness-based 

Chronic Standard 

(June to March) 

ROD Hardness-based  

Acute Standard  

(June to March) 

Chronic Seasonal 

Standard (April-

May) 

Cadmium 

5/21/2019 0.00136 - - 0.00134 

5/30/2019 0.00135 - - 0.00134 

5/30/2019 0.00140 - - 0.00134 

6/13/2019 0.00089 0.00079 0.00080 - 

Zinc 

6/4/2019 0.250 0.230 0.271 - 

6/13/2019 0.213 0.186 0.218 - 

Notes: 

- = sample date not in this time frame. 

All values presented in mg/L. 

 

Reviewing the AR-1 data compared to the 2009 ROD calculated standards, one exceedance for chronic cadmium 

(5/5/2017 3.58 µg/l hardness 61 std 1.34 µg/l) out of 89 samples was found; no exceedances for chronic zinc. 

 

According to the 2009 OU12 ROD, water quality would be considered to have attained the ROD standards if 85% 

of the measurements are equal to or less than the chemical-specific standards. Overall, 97% of the of the cadmium 

values and 98% of the zinc values attained the surface water standards established in the 2009 OU12 ROD. Since 

the 2009 ROD, the CO WQS have been revised several times for cadmium and zinc in Arkansas River segments 

2a, 2b and 2c. The 2009 ROD standards were compared to the most current state standards and the current state 



 

65 

standards are the same as the ROD standards, with one exception. The acute hardness-dependent standard for 

cadmium is currently slightly higher (less stringent) than the ROD standard (Appendix H).  

Groundwater   

The 2009 TI waiver waived the MCLs for cadmium and lead at specific portions of the OU12 shallow alluvial 

groundwater, as shown on the map (Figure H-1) of the TI waiver boundary. Groundwater samples are collected 

from 29 alluvial groundwater wells on annual basis to monitor groundwater quality in areas along California 

Gulch and the Arkansas River where interaction between groundwater and surface water is most likely to occur. 

In addition, some of these wells are located closest to engineered remedies (e.g., the Malta, Apache and CZL 

Tailing Impoundment). Table 29 lists constituents exceeding a groundwater human health standard and the 

number of wells with exceedances in 2021.  

 

Table 29: Summary of Samples Exceeding Groundwater Human Health Standards in 2021 

COC Number of Exceedances 

Arsenic  2 

Cadmium 15 

Lead 6 

Manganese 30 

Zinc 14 

Source: 2021 OU12 Draft Annual Report, Chart 3-11. 

 

The highest concentrations observed in California Gulch groundwater monitoring network wells in 2021 are 

compared to human health standards in Table 30. 

 

Table 30: Maximum 2021 Groundwater Concentrations Compared to Human Health Standards 

COC 
Standard 

(mg/L) 

Maximum Value 

Well Reported Concentration (mg/L) 

Arsenic 0.01 AP1TMW23 0.0188 

Cadmium 0.005 AP1TMW23 0.106 

Lead 0.015 AP1TMW16S 0.483 

Manganese* 0.05 AP1TMW23 158.0 

Zinc* 5 AP1TMW23 83.2 

Notes: 

* Secondary drinking water standard contaminant of concern. 

Source: 2021 OU12 Draft Annual Report, Chart 3-12. 

 

In 2021, wells AP1TMW23 and AP1TMW16S exhibited the highest exceedances; these wells are monitoring the 

Apache Tailings Impoundment. Previously in 2019, the highest exceedances were observed in the area of the 

confluence of California Gulch and Arkansas River and downgradient of the CZL Tailings Impoundment.  

 

In general, zinc concentrations observed in select site monitoring wells have decreased by an order of magnitude 

since 2000, while zinc concentrations in other wells have not changed. Results show that the number of 

groundwater standard exceedances in 2021 indicate that source areas in California Gulch and Stray Horse Gulch 

continue to negatively impact groundwater quality. 

 

Aquatic Life 

CSU collected benthic macroinvertebrate samples at several Arkansas River locations and in California Gulch 

near the mouth in 2021, including the OU12 reference location (AR-1) and point of compliance (AR-3A). The 

results of the 2021 CSU macroinvertebrate sampling are summarized in Table I-5. The 2021 results are 

summarized below: 

 

o Macroinvertebrates were more abundant (# individuals) but less diverse (# taxa) at AR-1 and AR-3A 

than in the previous year's fall sampling 
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o The percentage of Heptageniidae (a metal-sensitive family of mayflies) was higher at AR-1 than at 

AR-3A 

 

Comparison of fall 2021 macroinvertebrate metrics in Arkansas River to long-term averages suggest an increase 

in abundance upstream of California Gulch (AR-1) and downstream (AR-3A), but a decrease in diversity at both 

locations. The percentage of Heptageniidae present at both locations increased at AR-1 and decreased at AR-3A.  

 

Site Inspection 

The OU12 site inspection took place on June 16, 2022. Participants are listed in Section III of this FYR Report. 

Photographs were taken of site features, including monitoring wells and access controls (Appendix G). An 

inspection checklist has been completed. It is available in Appendix F. Monitoring locations in the Arkansas 

River and California Gulch were observed. The surface water features were unobstructed and wells appeared to be 

in good condition and were secured with locks.  

 

XVI.4 OU12: TECHNICAL ASSESSMENT 
 

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

 

The OU12 remedy is fully implemented. The remedy for OU12 includes ongoing long-term monitoring and 

institutional controls. An IC to address groundwater and surface water restrictions in OU12, including the TI 

waiver area, is under consideration. The EPA and the State continue to work towards establishing additional 

institutional controls. Routine surface water and groundwater monitoring are ongoing at the Site. According to the 

2009 OU12 ROD, water quality would be considered to have attained the ROD standards if 85% of the 

measurements are equal to or less than the chemical-specific standards. Overall, 97% of the of the cadmium 

values and 98% of the zinc values attained the surface water standards established in the 2009 OU12 ROD at the 

POC.  

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 

remedy selection still valid? 

 

The exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of remedy selection are 

still valid. 

 

The 2009 TI waiver waived the MCLs for metals, specifically cadmium and lead, at specific portions of the OU12 

shallow groundwater as depicted on the map of the TI waiver boundary found in the 2009 OU12 ROD. The 

selected remedy complies with all action-specific ARARs. Since the selected remedy involves no construction, 

location-specific ARARs do not apply. Colorado removed the seasonal modification to the water quality standards 

(WQS) for Segments 2b and 2c in 2014. Because these new WQS standards are being met, no newly promulgated 

standards have been identified that could call into question the protectiveness of the chosen remedy. The state 

surface water quality standards have been revised several times for cadmium and zinc in Arkansas River segments 

2a, 2b and 2c. The 2009 ROD standards were compared to the most current state WQS standards and the current 

state standards are the same or less stringent as the ROD standards, with one instance where the acute hardness-

dependent standard for cadmium is currently slightly higher (less stringent) than the ROD standard (Appendix H).  

 

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

remedy? 

 

No additional information has come to light that would call into question the protectiveness of the remedy. 
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XVI.5 OU12: ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

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

None 

 

OU(s):  

12 

Issue Category: Institutional Controls 

Issue: Additional ICs to restrict groundwater and surface water uses have not 

been implemented as required by the OU12 ROD. 

Recommendation: Implement additional institutional controls. 

Affect Current 

Protectiveness 

Affect Future 

Protectiveness 

Party 

Responsible 

Oversight Party Milestone Date 

No Yes Other/Lake 

County 

 

EPA/State 12/30/2024 

 

XVI.6 OU12: PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 

12 

Protectiveness Determination: 

Short-term Protective 
 

Protectiveness Statement: The remedy at OU12 is protective of human health and the environment in 

the short-term. Surface water and groundwater monitoring is occurring at the Site and the data show 

that zinc and cadmium concentrations in surface water met Colorado Water Quality standards at the 

POC. A TI waiver for groundwater contamination was enacted by the 2009 ROD. For the OU12 

remedy to be protective over the long term, the EPA should complete implementation of the additional 

institutional controls. 

XVII. NEXT REVIEW 
 

The next FYR Report for the California Gulch Superfund site is required five years from the completion date of 

this review. 
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APPENDIX B – SITE CHRONOLOGY 
 
Superfund Enterprise Management System (SEMS) document numbers are included in the tables below for 
reference – SEMS is the EPA’s internal document system. Some documents are publicly available at 
https://www.epa.gov/superfund/california-gulch. If documents are not available on the website, contact EPA 
Region 8’s Information Service Center at https://www.epa.gov/aboutepa/epa-region-8s-information-center. 
 
Table B-1: Site Chronology 

Site Event Date 
Placer gold discovered in California Gulch and mining began in the Leadville Mining Area District. 1859 
The Harrison Reduction Works in OU3, the only smelter reported to have processed gold ores, opened on 
the northeast corner of Harrison Avenue and Elm Street in 1877; it closed in 1893. 1877-1893 

The Grant Smelter was in operation. 1878-1882 
Berdell and Witherell Smelter operated near the La Plata slag pile in OU3. 1878-1887 
OU2 area was developed with placer claims. 1879-1882 
The Cummings and Finn Smelter Works began operations at Big Evans Gulch in 1879. The plant, which 
also operated under the name of the Fryer Hill Smelting Company, was dismantled in 1886. Other 
smelters that operated in the Big Evans Gulch Area included the Ohio and Missouri Smelter, the Gage-
Hagaman Smelter, and the Raymond, Sherman and McKay Smelter. 

1879-1886 

The Elgin Smelter operated intermittently. 1879-1903 
The Elgin, Grant and Arkansas Valley (AV) smelters in OU5 were constructed. The AV Smelter 
processed lead ore and reprocessed slag to produce lead, silver and other metals. It operated until 1961. 1879-1961 

The AV Smelter operated in OU5. 1882-1960 
The Union Smelter was in operation. 1892-1900 
Bimetallic Smelting Company leased the La Plata area in OU3 for pyritic smelting of low-grade ores. 1892-1900 
The Elgin Smelter works in OU5 were leased and operated by several different companies. 1893-1902 
Yak Tunnel driven to dewater mines and facilitate mineral exploration and development in OU1. 1895 
The American Smelting and Refining Company purchased the La Plata works in OU3 in 1900. 1900 
The Western Zinc Mining and Reducing Company constructed a smelter to the west of Leadville in OU5 
that extracted zinc from ores. 1914-1926 

Harrison Recovery Works was established to rework the Harrison Street slag pile in OU3. 1917 
Last extension to Yak Tunnel occurred – total length of tunnel measures 3.5 to 4 miles into Iron Hill and 
Breece Hill in OU1. 1923 

The CZL Site operated a flotation mill that processed zinc and lead ores sporadically between 1925 and 
1940. The tailings impoundment at the CZL Site is only tailings impoundment in OU8. 1925-1940 

The Colorado Zinc-Lead Mill in OU5 began processing ores with a custom flotation process to produce 
zinc, lead, gold, silver and some copper concentrations. The mill closed in 1930 but was remodeled in 
1935. Between 1935 and 1938, when it closed for good, the mill processed ores from several local mines 
and waste dumps. The history of the AV and the Grant/Union smelters indicated disposal of slag at this 
area. 

1926-1938 

The mill that generated the tailings placed in the Main Impoundment, and possibly the North 
Impoundment in OU7, was located on the hillside northeast of the North Impoundment. This mill was 
known as the Venir Mill, the California Gulch Mill and the ASARCO Leadville Milling unit. 

1939-1956 

Ore & Chemical Company used OU2 as a disposal area. 1943-1946 
The Oregon Gulch Tailing Impoundment in OU10 received tailings from the Newmont/Resurrection-
ASARCO mill in California Gulch. 1945-1957 

Hecla Mining Company, which later purchased Day Mines (Hecla/Day), leased the OU2 property. 1947-1987 
D&RGW purchased the AV Smelter slag pile in OU3 from ASARCO for use as ballast. 1961 
Leadville Corporation purchased the OU2 property. 1968 
D&RGW purchased the La Plata Slag Pile in OU3 from the Leadville Sanitation District in 1970. 1970 
The Apache Mill began operations in the late 1970s and continued operations into the 1980s. 1970s-1980s 
A mill facility used a cyanide leach process to extract silver from ore obtained from the Sherman and 
Diamond Newmont/Resurrection mines. Leadville Corporation purchased the mill in the early 1980s. It 
continued operating until the mill closed in 1986. 

1970s-1986 

D&RGW purchased the Harrison Street Slag Pile in OU3 from NL Industries for use as a ballast 
production. 1983 
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Site Event Date 
Leadville Silver & Gold operated a pyrite recovery process at OU2. 1983-1988 
The EPA listed the Site on the NPL. 9/8/1983 
The EPA signed the ROD for OU1. 3/29/1988 
The EPA signed the ROD Mod for OU1. 3/23/1989 
The EPA signed the ESD for OU1. 10/22/1991 
Yak Tunnel WTP began treating Yak Tunnel discharge. 1992 
Sitewide Consent Decree – SEMS#303506. 5/16/1994 
The EPA signed the Site’s first FYR Report. 2/2/1996 
ROD signed for OU10 – Oregon Gulch. 8/8/1997 
ROD signed for OU4 – Upper California Gulch. 3/31/1998 
ROD signed for OU3 – D&RGW Railroad Slag Piles, Easement, Yard, and the Mineral Belt Trail. 5/6/1998 
ROD signed for OU2 – Malta Gulch. 9/30/1999 
ROD signed for OU7 – Apache Tailing Impoundments. 6/6/2000 
ROD signed for OU8 – Lower California Gulch. 9/29/2000 
ROD signed for OU5 – slag and soils for Elgin Smelter, Grant/Union Smelter, Western Zinc Smelter and 
AV South Hillside Slag sites. 9/29/2000 

ROD signed for OU5 – tailings, flue dust and non-residential soils for AV Smelter and CZL Mill sites. 10/31/2000 
OU10 partially deleted from the NPL. 4/16/2001 
Notice of Partial Deletion of OU2 from the NPL. 7/23/2001 
The EPA signed the Site’s second FYR Report. 9/28/2001 
Notice of Partial Deletion of the parks and playgrounds, residential mine waste rock piles, and Subunits A 
and B in OU9 from the NPL. 4/22/2002 

OU7 Apache Tailing Impoundments capped. 6/24/2002 
The EPA signed the OU6 ROD, encompassing previous removal actions. 9/25/2003 
The EPA signed the ESD for OU4. 3/17/2004 
The EPA signed the ROD for OU11 – Arkansas River Floodplain. 9/28/2005 
Various response actions performed by parties to the Consent Decree. 1994-2006 
The EPA signed the Site’s third FYR Report. 9/28/2007 
State of Emergency in Lake County due to water levels in the LMDT. 2/1/2008 
Relief well installed in the LMDT to pump water to the LMDT treatment plant. 3/1/2008 
The second EPA-lead sitewide technical assistance grant was completed. 5/1/2008 
Sitewide claim in ASARCO bankruptcy proceeding. 5/1/2008 
Final Consent Decree with Newmont USA and Newmont/Resurrection Mining Company 6/26/2008 
Final Modification of 1994 Consent Decree with ASARCO 7/2/2008 
The EPA signed the ROD for OU12 (Sitewide Water Quality). 9/22/2009 
Lower California Gulch (OU8) partially deleted from the NPL. 1/12/2010 
The EPA signed the ROD Amendment for OU6. 9/28/2010 
Residential areas (OU9) partially deleted from NPL. 9/21/2011 
The EPA signed the Site’s fourth FYR Report. 9/27/2012 
ROD Mod – ASARCO Smelters/Slag/Mill Sites (OU5) – SEMS#1261492. 5/16/2013 
ROD Mod – Apache Tailing Impoundments (OU7) – SEMS#1261491. 5/16/2013 
ROD Mod – Lower California Gulch (OU8) – SEMS#1261490. 5/16/2013 
ROD Mod – Residential Soils (OU9) – SEMS#1261489. 5/16/2013 
Repository completion – Stray Horse Gulch (OU6) – SEMS#1265520. 6/13/2013 
The EPA signed the ESD for OU1 (Yak Tunnel) – SEMS#1267311. 7/29/2013 
EPA signed the Malta Gulch Fluvial Tailing/Leadville Corporation Mill/Malta Gulch Tailing 
Impoundments (OU2) ESD – SEMS#1267312. 7/29/2013 

The EPA signed the ESD for OU4 (Upper California Gulch) – SEMS#1267313. 7/29/2013 
ESD Oregon Gulch (OU10) – SEMS#1267314. 7/29/2013 
ESD D&RGW Slag Piles and Easement (OU3) – SEMS#1286501. 8/6/2014 
Upper California Gulch (OU4), ASARCO Smelters/Slag/Mill Sites (OU5) and Apache Tailing 
Impoundments (OU7) partially deleted from NPL – SEMS#1310757. 10/24/2014 

Yak Tunnel (OU1) and DR&G Slag Piles (OU3) partially deleted from the NPL. 4/11/2016 
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Table B-2: Chronology of OU1 Events 
OU1 Event Date 

The EPA placed the California Gulch Superfund site on the NPL. 9/8/1983 
Phase I RI Report complete – SEMS#325440, 308998, 309003. 5/1987 
FS Report complete – SEMS#314983. 6/1/1987 
Proposed Remedial Action Plan complete for OU1 – SEMS#333922. 12/7/1987 
ROD signed – SEMS#334261. 3/29/1988 
Surge pond and interim treatment plant remedy began. 9/1988 
ROD Mod (AROD) – SEMS#316277. 3/23/1989 
Unilateral Administrative Order (UAO 89-20) – SEMS#304436. 3/29/1989 
Construction of Yak Tunnel WTP began. 2/1990 
Surge pond and interim treatment plant remedy completed. 6/1991 
ESD signed – SEMS#304397. 10/22/1991 
Completion of Yak Tunnel monitoring wells – SEMS#2041904. 2/1/1992 

Completion of the Yak Tunnel WTP facility – SEMS#320890-96. 
2/1992 to 
1/1/1993 

First amendment to UAO 89-20 – SEMS#309585. 4/30/1993 
Second amendment to UAO 89-20 – SEMS#318526. 6/16/1993 
Yak Tunnel bulkhead remedy began. 3/1994 
Consent Decree with ASARCO – SEMS#303506. 5/16/1994 
Completion of the Yak Tunnel bulkhead remedy. 11/1994 
Rising water levels detected in the Yak Tunnel. 5/2002 
Dewatering of Black Cloud Mine underway. 3/2006 
The EPA and the Site’s PRPs signed a Consent Decree for performance of remedy and O&M activities – 
SEMS#1073144 (this Consent Decree replaced UAO 89-20).  6/26/2008 

Environmental covenants placed – SEMS#1242260-62. 

7/31/2012 
and 

10/10/2012 
ESD added institutional controls – SEMS#1267311. 7/29/2013 
OU partial deletion from the NPL. 4/11/2016 
The EPA approved a permanent change for the effluent to be discharged from the Yak Tunnel WTP at a 
more alkaline pH 5/9/2018 

 
Table B-3: Chronology of OU2 Events 

OU2 Event Date 
California Gulch Superfund site placed on the NPL. 9/8/1983 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
AOC for EE/CA at the MGTI signed – SEMS#318530. 9/1991 

Partial Consent Decree with Hecla Mining Company to settle Hecla’s sitewide liabilities – SEMS#301459 
and 316075. 

1/6/1993 
and  

8/17/1994 
Partial Consent Decree with Leadville Silver and Gold Company to settle its sitewide liabilities – 
SEMS#316469. 9/3/1993 

EE/CA issued for the MGTI – SEMS#309834. 8/2/1993 
Action Memorandum issued for removal action at the MGTI – SEMS#315870. 9/10/1993 
Action Memorandum issued for time-critical removal action at the LMGFT – SEMS#317241. 8/14/1995 
Start date for removal action at the LMGFT (8/14/1995 Action Memorandum). 9/5/1995 
Start date for removal action at the MGTI (9/10/1993 Action Memorandum). 10/5/1995 
Action Memorandum issued for time-critical removal action at the MTI – SEMS#321257. 8/9/1996 
Start date for time-critical removal action at the MGTI (8/9/1996 Action Memorandum). 9/4/1996 
Discovery of drums at the Leadville Mill. 11/7/1997 
Completion of removal actions identified in Action Memoranda dated 9/10/1993, 8/14/1995 and 
8/9/1996. 3/31/1997 

Action Memorandum issued for time-critical removal action of Leadville Mill drums – SEMS#346866. 4/15/1998 
Time-critical drum removal action completed. 7/2/1998 
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OU2 Event Date 
Final pollution reports on 9/10/1993, 8/14/1995, 8/9/1996 Action Memorandum issued – SEMS#323615, 
323616 and 323617. 8/18/1998 

ROD signed – SEMS#211888. 9/30/1999 
Notice of intent to partial delete OU2 from the NPL – SEMS#493090, 493091. 2/12/2001 
Partial deletion from the NPL – SEMS#1249430. 7/23//2001 
The EPA issued a lien on the PRPs’ property.  9/23/2002 
Lake County passed ordinance that acts as an institutional control – SEMS#1261487. 4/15/2013 
ESD signed adding institutional controls – SEMS#1267312. 7/29/2013 
O&M Plan finalized – SEMS#1283390. 3/20/2014 

 
Table B-4: Chronology of Removal Actions at OU2 

Area 
Action 

Memorandum 
Date 

Removal Action Taken Start 
Date 

Completion 
Date 

MGTI & 
Leadville 
Corporation 
Mill 

9/10/1993 

1. Grade and revegetate contiguous fluvial tailings. 
2. Remove non-contiguous pockets of fluvial tailings and 

dispose of the material in the MGTI. 
3. Provide for long-term maintenance and monitoring. 
 

10/05/1995 3/17/1997 

LMGFT 8/14/1995 

1. Grade and revegetate contiguous fluvial tailings. 
2. Remove non-contiguous pockets of fluvial tailings and 

dispose of the material in the MGTI. 
3. Provide for long-term maintenance and monitoring. 

9/05/1995 3/17/1997 

MTI 8/09/1996 

1. Grade, compact and revegetate the impoundments. 
2. Dispose of pyritic materials from the Apache Energy & 

Minerals property. 
3. Provide for long-term maintenance and monitoring of 

the vegetated cap/cover. 

9/04/1996 3/31/1997 

Leadville 
Drums 4/15/1998 

4. Stage 42 drums in a secure location. 
5. Dispose or recycle oily liquids in accordance with 

Standards for the Management of Used Oil, 40 CFR 
279. 

6. Transport hazardous wastes to a Resource Conservation 
and Recovery Act (RCRA)-approved treatment or 
disposal facility. 

5/26/1998 7/02/1998 

 
Table B-5: Chronology of OU3 Events 

OU3 Event Date 
California Gulch Superfund site placed on the NPL. 9/8/1983 
The EPA’s contractor sampled the three slag piles as part of the Site’s RI. 1986 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Soils investigation conducted that included sampling of slag from the Harrison Street Pile, La 
Plata Pile, and an area west of Leadville (AV Smelter Slag Pile not included). 1988 

The EPA conducted second sampling of slag to determine the concentrations of metals in three 
D&RGW slag piles and to evaluate potential of migration. 5/1989 

AOC with D&RGW for RI/FS of slag piles – SEMS#1020621. 12/3/1991 
RI/FS completed for seven major lead slag piles and a zinc slag pile – SEMS#305053, 303054, 
307275. 12/11/1992 

Sitewide Screening Feasibility Study (SFS) completed – SEMS#301445. 9/1/1993 
AOC with D&RGW for completion of investigation and remediation activities – SEMS#301431. 9/15/1993 
The EPA, the State and D&RGW entered into Consent Decree – SEMS#318593. 12/1993 
D&RGW submitted ballast operations plan to the EPA.   7/1995 
Ballast operations commenced. 8/1995 
D&RGW submitted a feasibility study for the stockpiled fine slag at the AV Smelter slag pile 
according to Consent Decree terms – SEMS#320758. 5/13/1996 
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OU3 Event Date 
UP assumed D&RGW’s responsibilities at the Site. 1996 
ROD signature for OU3 (addressed only the fine slag stockpiled as a subpile of the AV Smelter 
Slag Pile) – SEMS#323545. 5/6/1998 

Request for Partial Deletion of the Mineral Belt Trail from the State of Colorado to the EPA – 
SEMS#493093. 11/3/2000 

Lake County adopted ordinance that acts as an institutional control – SEMS#1100390. 3/3/2009 
City of Leadville adopted ordinance that acts as an institutional control – SEMS#1265522. 5/7/2013 
ESD requiring institutional controls signed – SEMS#1286501. 8/6/2014 
OU3 partial deletion from the NPL. 4/11/2016 

 
Table B-6: Chronology of OU4 Events 

OU4 Event Date 
California Gulch Superfund Site placed on the NPL. 9/8/1983 
Final Yak Tunnel/California Gulch RI Report issued. 1986 
PRP began the RI//FS 4/7/1987 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Newmont/Resurrection entered into a Consent Decree with the United States, the State of 
Colorado, and other PRPs to perform remediation work in OU4 – SEMS#303506. 
PRP completed the RI/FS 8/26/1994 
EE/CA issued for Upper California Gulch – SEMS#316970. 7/1995 
Action Memorandum issued for removal action at the Garibaldi Mine Site – SEMS#317242. 8/04/1995 
Start date for removal action at Garibaldi Mine Site (08/04/1995 Action Memorandum). 9/22/1995 
Action Memorandum issued for time-critical removal action at a portion of Upper California 
Gulch – SEMS#320169. 10/31/1995 
Completion of removal action at Garibaldi Mine Site (08/04/1995 Action Memorandum).  1/1996 
Action Memorandum issued for removal action at the Whites Gulch Sub-basin – SEMS#321250. 7/19/1996 
Start date for removal action at the Whites Gulch Sub-basin, Agwalt Mine Site (07/19/1996 
Action Memorandum). 8/28/1996 
Start date for time-critical removal action at a portion of Upper California Gulch (10/31/1995 
Action Memorandum). 10/03/1996 
Action Memorandum amendment to July 19, 1996 Memorandum. Amendment deleted the 
removal action at the Waste Rock Pile UCG-92A – SEMS#321523. 11/18/1996 
Completion of the Whites Gulch Sub-basin (Agwalt Mine) and a portion of Upper California 
Gulch (10/31/1995 and 07/19/1996 Action Memorandum). 7/1997 
The EPA issued Proposed Plan. 1/01/1998 
OU4 ROD issued – SEMS#1141259. 3/31/1998 
Final Pollution Report issued, for non-time-critical removal action for the Garbaldi Mine – 
SEMS#323550. 6/30/1998 
Remedial action – SEMS#2008363. 1998-2001 
Construction Completion Report issued – SEMS#2032908. 2/1/2003 
ESD deferred remedial action at Oro City to OU12 – SEMS#2008232. 3/17/2004 
Consent Decree with Newmont/Resurrection – SEMS#1073144. 6/24/2008 
Lake County adopts ordinance that acts as institutional control – SEMS#1261484. 12/22/2010 
Environmental Covenants placed on Newmont/Resurrection properties – SEMS#1242260, 
1242261, 1242262. 7/31/2012, 10/1/2012 
ESD signed that requires institutional controls – SEMS#1267313. 7/29/2013 
Partial deletion from the NPL – SEMS#1310757. 10/24/2014 

 
Table B-7: Chronology of OU5 Events 

OU5 Event Date 
California Gulch Superfund site placed on NPL. 9/8/1983 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
The EPA and ASARCO entered into AOC for performance of soils sampling and air monitoring 
– SEMS#303835. 9/1/1990 
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OU5 Event Date 
The EPA issued a UAO and first and second amendments requiring ASARCO to conduct studies 
and complete RIs – SEMS#303587, 303625, 318527. 

8/29/1991, 11/20/1991, 
 and 9/12/1991 

Smelter site reconnaissance conducted – SEMS#304533. 1991 - 1993 
Surface water RI conducted. 1991 
Hydrogeologic RI conducted. 1991 - 1992 
SFS conducted to initiate the overall CERCLA FS. 1993 
Smelter RI Report issued – SEMS#303553, 303554, 303555. 4/28/1993 
ASARCO entered into Consent Decree with United States, the State and other PRPs. ASARCO 
agreed to perform certain remediation work in OU5, OU7 and OU9 – SEMS#316074, 303506. 8/26/1994 

Final Surface Water RI Report issued – SEMS#1077124, 320875. 5/1/1996 
Final Hydrogeologic RI Report issued – SEMS#320877. 5/1/1996 
FFS – EGWA Sites submitted by ASARCO – SEMS#323796. 4/1/1999 
FFS – AV Smelter and Colorado Zinc-Lead Mill Site submitted by ASARCO – SEMS#287877. 2/1/2000 
Proposed Plan describing the EPA’s preferred alternative issued – SEMS#367805, 367806. 7/1/2000 
ROD issued for AV/CZL Site – SEMS#479438. 9/29/2000 
ROD issued for EGWA Site – SEMS#479625. 10/31/2000 
ASARCO conducted demolition activities. 2004 
MFG remedial design approved – Final Remedial Design Report, AV Smelter and Colorado 
Zinc-Lead Mill Site – SEMS#2032907. 4/12/2005 

ASARCO conducted remedial actions. 2004-2007 
PWT remedial design approved – AV Smelter and Colorado Zinc Lead Site, Remedial Action 
Construction Package. 6/19/2009 

Remedial action construction mobilization. 7/2009 
Final inspection, remedial action field work completed 10/23/2009 
Final Remedial Action Report issued – SEMS#1142161. 2/23/2010 
Lake County adopts ordinance that acts as institutional control – SEMS#1261487. 4/15/2013 
City of Leadville adopts ordinance that acts as institutional control – SEMS#1265522. 5/7/2013 
Minor ROD Mod clarified institutional controls – SEMS#1261492. 5/16/2013 
O&M Plan finalized – SEMS#1283390. 3/20/2014 
OU5 partially deleted from the NPL – SEMS#1310757. 10/24/2014 
California Gulch Superfund site placed on the NPL. 9/8/1983 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
The EPA and ASARCO entered into AOC for performance of soils sampling and air monitoring 
– SEMS#303835. 9/1/1990 

The EPA issued a UAO and first and second amendments requiring ASARCO to conduct 
studies and complete RIs – SEMS#303587, 303625, 318527. 

8/29/1991, 11/20/1991, 
 and 9/12/1991 

Smelter site reconnaissance conducted – SEMS#304533. 1991 - 1993 
Surface Water RI conducted for the Site.  1991 
Hydrogeologic RI conducted for the Site.  1991 - 1992 
SFS conducted to initiate the overall CERCLA FS. 1993 
Smelter RI Report issued – SEMS#303553, 303554, 303555. 4/28/1993 
ASARCO entered into a Consent Decree with the United States, the State and other PRPs. 
ASARCO agreed to perform certain remediation work in OU5, OU7 and OU9 – SEMS#316074, 
303506. 

8/26/1994 

Final Surface Water RI Report issued – SEMS#1077124, 320875. 5/1/1996 
Final Hydrogeologic RI Report issued – SEMS#320877. 5/1/1996 
FFS Report – EGWA Sites submitted by ASARCO – SEMS#323796. 4/1/1999 
FFS Report – AV Smelter and Colorado Zinc-Lead Mill Site submitted by ASARCO – 
SEMS#287877. 2/1/2000 

Proposed Plan describing the EPA’s preferred alternative issued – SEMS#367805, 367806. 7/1/2000 
ROD signed for the AV/CZL Site – SEMS#479438. 9/29/2000 
ROD signed for the EGWA Site – SEMS#479625. 10/31/2000 
ASARCO conducted demolition activities. 2004 
MFG remedial design approved – Final Remedial Design Report, AV Smelter and Colorado 
Zinc-Lead Mill Site – SEMS#2032907. 4/12/2005 

ASARCO conducted remedial actions. 2004-2007 
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Table B-8: Chronology of OU6 Events 

OU6 Event Date 
California Gulch Superfund site placed on the NPL. 9/8/1983 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Action Memorandum for removal action at 5th Street/Starr Ditch and Runoff, including 
Garibaldi, North Mike and Oregon gulches – SEMS#301684. 2/12/1991 
Action Memorandum issued for time-critical removal action at the Stray Horse Gulch 
Sediment Dam – SEMS#320168. 11/6/1995 
Action Memorandum issued for emergency response removal action for the removal of 
sediments from the 5th Street Drainage Ditch and Starr Ditch – SEMS#321329. 5/1/1996 
Action Memorandum issued for time-critical removal action at the Hamm’s Tailing 
Impoundment and the Penrose Mine Waste Pile – SEMS#321251.  7/26/1996 
EE/CA for Stray Horse Gulch – SEMS#322065. 6/1/1997 
Action Memorandum issued for non-time-critical removal action for source control activities 
at designated mine waste piles – SEMS#322106. 6/24/1997 
Addendum to EE/CA for Stray Horse Gulch – SEMS#323567. 5/1/1998 
Action Memorandum issued for subsequent non-time-critical removal actions for source 
control at designated mine waste piles – SEMS#323611. 7/15/1998 
Final pollution reports on 11/06/1995, 05/01/1996 Action Memorandums issued – 
SEMS#323618. 8/19/1998 
Action Memorandum issued for a non-time-critical removal action for water management 
activities at the Newmont/Resurrection #1 Tailing Pile at the Upper End of Evans Gulch –
SEMS#323722. 10/26/1998 
Final Addendum No. 2 to EE/CA for Stray Horse Gulch – SEMS#301103. 5/1/1999 
Addendum to Action Memorandum issued for a non-time-critical removal action for water 
management activities at the Newmont/Resurrection #1 Tailing Pile at the Upper End of 
Evans Gulch (10/26/1998) – SEMS#232083. 6/2/1999 
Addendum to Action Memorandum issued for subsequent non-time-critical removal actions 
for source control at designated mine waste piles (07/15/1998) – SEMS#232089. 6/2/1999 
Final Pollution Report issued, on 07/26/1996 Action Memorandum for time-critical removal 
action at the Hamm’s Tailing Impoundment and the Penrose Mine Waste Pile – 
SEMS#231856. 10/4/1999 
Action Memorandum issued for a time-critical removal action in the Greenback – RAM 
runoff collection system – SEMS#301102. 6/20/2000 
Amendment to Action Memorandum issued for a time-critical removal action in the 
Greenback – RAM runoff collection system (06/20/2000) – SEMS#478818. 8/22/2000 
Final Pollution Report on 06/2/2000 Action Memorandum issued – SEMS#479619. 10/16/2000 
Final Phase I, II, III, IV Removal Action Completion Report issued – SEMS#1020670, 
1020671, 1100381. 12/28/2000 
Action Memorandum issued for Ibex/Irene waste pile – SEMS#1162658. 6/25/2001 
Action Memorandum issued for Greenback, RAM and Marion Ponds – SEMS#1202497. 7/13/2001 
ROD issued – SEMS#2008670. 9/25/2003 
Remedial action (removal of Ponsardine Waste Rock Pile, replacement of cribbing). 2002-2004  
Construction completion achieved – Ponsardine mine waste relocation and Robert Emmet 
crib wall rehabilitation – SEMS#1022027. 11/15/2004 

OU5 Event Date 
PWT remedial design approved – AV Smelter and Colorado Zinc Lead Site, Remedial Action 
Construction Package. 6/19/2009 

Remedial action construction mobilization. 7/2009 
Final inspection, remedial action field work completed 10/23/2009 
Final Remedial Action Report issued – SEMS#1142161. 2/23/2010 
Lake County adopted ordinance that acts as an institutional control – SEMS#1261487. 4/15/2013 
City of Leadville adopted ordinance that acts as an institutional control – SEMS#1265522. 5/7/2013 
Minor ROD Mod clarifying institutional controls – SEMS#1261492. 5/16/2013 
O&M Plan finalized – SEMS#1283390. 3/20/2014 
OU5 partially deleted from the NPL – SEMS#1310757. 10/24/2014 
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OU6 Event Date 
Construction of an outlet structure on the Gaw Shaft under a non-time-critical removal action 
(Site Activities Report) – SEMS#1068045. 7/14/2005 
Action Memorandum issued – relief well installed during state of emergency – 
SEMS#1092386. 3/12/2008 
Memorandum of Understanding with the USBR issued – SEMS#1072292. 6/24/2008 
Pilot study on capping alternatives issued – SEMS#1189921. 12/20/2010 
AROD signed – SEMS#1167638. 9/28/2010 
Action Memorandum for Mikado Pond issued – SEMS#1202497. 7/13/2011 
Action Memorandum for Mikado Pond issued – SEMS#1230841. 9/26/2011 
Repository remedial design start.  10/13/2011 
Repository remedial action start – SEMS#1242264.  7/9/2012 
Action Memorandum for Mikado Pond issued – SEMS#1242278. 8/22/2012 
Action Memorandum Amendment issued for Marion, Greenback and Adelaide ponds – 
SEMS#1242277.  9/4/2012 
Repository remedial design completion – SEMS#1239588. 9/6/2012 
Repository remedial action completion – SEMS#1265520. 6/13/2013 
Environmental covenants placed on Newmont/Resurrection properties – SEMS#1242260, 
1242261 and 1242262. 7/31/2012 and 10/1/2012 
City of Leadville passed ordinance on parts of OU6 within city limits – SEMS#1265522. 5/7/2013 
Pollution Report issued for Marion Pond and Shaft – SEMS#1292050. 12/16/2013 
Pollution Report issued for Marion and Mikado ponds – SEMS#1292075. 10/29/2014 
Action Memorandum issued for Mikado Pond – SEMS#1310761. 11/10/2014 
Action Memorandum issued for Stray Horse Gulch – SEMS#1772202-R8. 6/7/2016 
EPA placed the California Gulch Superfund site on the NPL. 9/8/1983 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Action Memorandum issued for removal action at 5th Street/Starr Ditch and Runoff, 
including Garbaldi, North Mike and Oregon gulches – SEMS#301684. 2/12/1991 
Action Memorandum issued for time-critical removal action at the Stray Horse Gulch 
Sediment Dam – SEMS#320168. 11/6/1995 
Action Memorandum issued for emergency response removal action for the removal of 
sediments from the 5th Street Drainage Ditch and Starr Ditch – SEMS#321329. 5/1/1996 
Action Memorandum issued for time-critical removal action at the Hamm’s Tailing 
Impoundment and the Penrose Mine Waste Pile – SEMS#321251.  7/26/1996 
EE/CA issued for Stray Horse Gulch – SEMS#322065. 6/1/1997 
Action Memorandum issued for non-time-critical removal for source control activities at 
designated mine waste piles – SEMS#322106. 6/24/1997 
Addendum to EE/CA for Stray Horse Gulch issued – SEMS#323567. 5/1/1998 
Action Memorandum issued for subsequent non-time-critical removal for source control 
activities at designated mine waste piles – SEMS#323611. 7/15/1998 
Final pollution reports issued on 11/06/1995, 05/01/1996 Action Memorandums –. SEMS 
#323618 8/19/1998 
Action Memorandum for a Non-Time Critical Removal Action for Water Management 
Activities at the Newmont/Resurrection #1 Tailing Pile at the Upper End of Evans Gulch. 
SEMS #323722 10/26/1998 
Final Addendum No. 2 to EE/CA for Stray Horse Gulch. SEMS #301103 5/1/1999 
Addendum to Action Memorandum for a Non-Time Critical Removal Action for Water 
Management Activities at the Newmont/Resurrection #1 Tailing Pile at the Upper End of 
Evans Gulch (10/26/1998) – SEMS#232083. 6/2/1999 
Addendum to Action Memorandum issued for subsequent non-time-critical removal for 
source control activities at designated mine waste piles (07/15/1998) – SEMS#232089. 6/2/1999 
Final Pollution Report issued on 07/26/1996 Action Memorandum for time-critical removal 
action at the Hamm’s Tailing Impoundment and the Penrose Mine Waste Pile – 
SEMS#231856. 10/4/1999 
Action Memorandum issued for a time-critical removal action in the Greenback – RAM 
Runoff Collection System – SEMS#301102. 6/20/2000 
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OU6 Event Date 
Amendment to Action Memorandum issued for a time-critical removal action in the 
Greenback – RAM Runoff Collection System (06/20/2000) – SEMS#478818. 8/22/2000 
Final Pollution Report on 06/2/2000 Action Memorandum issued – SEMS#479619. 10/16/2000 
Final Phase I, II, III, IV Removal Action Completion Report issued – SEMS#1020670, 
1020671, 1100381. 12/28/2000 
Action Memorandum for Ibex/Irene waste pile issued – SEMS#1162658. 6/25/2001 
Action Memorandum issued for Greenback, RAM and Marion ponds – SEMS#1202497. 7/13/2001 
ROD signed – SEMS#2008670. 9/25/2003 
Remedial action completed (removal of Ponsardine Waste Rock Pile, replacement of 
cribbing). 2002-2004  
Construction completion achieved – Ponsardine Mine Waste relocation and Robert Emmet 
Crib Wall rehabilitation – SEMS#1022027. 11/15/2004 
Construction of an outlet structure on the Gaw Shaft under a non-time-critical removal (Site 
Activities Report) – SEMS#1068045. 7/14/2005 
Action Memorandum issued – relief well installed during state of emergency – 
SEMS#1092386. 3/12/2008 
Memorandum of Understanding with the USBR issued – SEMS#1072292. 6/24/2008 
AROD signed – SEMS#1167638. 9/28/2010 
Pilot Study on capping alternatives issued – SEMS#1189921. 12/20/2010 
Action Memorandum for Mikado Pond issued – SEMS#1202497. 7/13/2011 
Action Memorandum for Mikado Pond issued – SEMS#1230841. 9/26/2011 
Repository remedial design start.  10/13/2011 
Repository remedial action start – SEMS#1242264.  7/9/2012 
Action Memorandum for Mikado Pond issued – SEMS#1242278. 8/22/2012 
Action Memorandum Amendment issued for Marion, Greenback and Adelaide ponds – 
SEMS#1242277.  9/4/2012 
Repository remedial design end – SEMS#1239588. 9/6/2012 
Repository remedial action completion – SEMS#1265520. 6/13/2013 
Environmental covenants on placed Newmont/Resurrection properties – SEMS#1242260, 
1242261 and 1242262. 7/31/2012 and 10/1/2012 
City of Leadville passed ordinance for parts of OU6 within city limits – SEMS#1265522. 5/7/2013 
Pollution Report for Marion Pond and Shaft issued – SEMS#1292050. 12/16/2013 
Pollution Report for Marion and Mikado ponds issued – SEMS#1292075. 10/29/2014 
Action Memorandum for Mikado Pond issued – SEMS#1310761. 11/10/2014 
Action Memorandum for Stray Horse Gulch issued – SEMS#1772202-R8. 6/7/2016 
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Table B-9: Chronology of Initial EPA Response Actions, OU6 

Area(s) Affected 
Action 

Memorandum 
Date 

Response Action Taken Start 
Date 

Completion 
Date 

5th Street 
Starr Ditch 
Harrison Slag Pile 

1990 
Removal Action 

Converted open ditches to covered culverts 
along both sides of 5th Street. 
 
Fenced Starr Ditch from just south of 5th 
Street to Monroe Street, just east of the 
Harrison Street slag pile. 

1990 1990 

Stray Horse Gulch 
11/06/1995 

Time-Critical 
Removal Action 

Removed sediment from ditches and culverts 
around Hamm’s Tailing Impoundment, from 
the 5th Street Drainage Ditch and from Starr 
Ditch south of 5th Street. 
 
Constructed sediment control dam across the 
road from the east end of Hamm’s Tailing 
Impoundment. 

8/25/1995 8/30/1995 

5th Street Drainage 
Ditch 
Starr Ditch 

5/01/1996 
 

Emergency 
Response 

Removal Action 

Removed sediment from the 5th Street 
Drainage Ditch from its headwall to and along 
Starr Ditch to its confluence with Lower 
California Gulch. 

5/06/1996 5/10/1996 

Hamm’s Tailing 
Impoundment 
Penrose Mine Waste 
Pile 

07/26/1996 
Time-Critical 

Removal Action 

Transported mine waste in the Penrose Mine 
Waste Pile to Hamm’s Tailing Impoundment. 
 
Revegetated the Penrose Mine Waste Pile 
footprint and reshaped the Hamm’s Tailing 
Impoundment to a more uniform and stable 
configuration. 

7/26/1996 9/30/1998 

Maid of Erin 
Wolftone Mine 
Adams Mill 
Mahala Mine 

06/24/1997 
 

Non-Time-
Critical Removal 
Action (Phase I) 

Consolidated about 211,000 cubic yards of 
waste from Maid of Erin Mine, Wolftone 
Mine and Mahala Mine waste piles. 
 
Placed liner system and rock cap over the 
three consolidated waste piles. 

6/24/1997 1998 
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Area(s) Affected 
Action 

Memorandum 
Date 

Response Action Taken Start 
Date 

Completion 
Date 

Adelaide-Ward 
Mikados 
Highland Mary 
Pyrenees 

07/15/1998 
Amendment to 

06/24/1997 Non-
Time-Critical 

Removal Action 
(Phase II) 

Constructed surface water run-on diversion 
channels around six mine waste rock piles. 
 
Constructed surface water runoff collection 
channels around four waste rock piles to 
capture and convey impacted water to 
retention basins. 
 
Constructed surface water retention basins. 
 
Constructed detention basins in Lower Stray 
Horse gulch to convey a 100-year storm event 
and to remain stable for a 500-year storm 
event. 
 
Rehabilitated Starr Ditch from 3rd Street to 
5th Street to convey a 100-year, 24-hour 
storm event and to remain stable for a 500-
year storm event. 
 
Revegetated disturbed areas as well as the 
Hamm’s Tailing Impoundment and Penrose 
Mine Waste Pile. 

1998 1999 

Ponsardine Mine 
RAM 
Greenback 
Newmont/Resurrection 
No. 1/Fortune Mine 

06/02/1999 
Amendment to 

06/24/1997 Non-
Time-Critical 

Removal Action 
(Phase III) 

Constructed surface water run-on diversion 
channels around six mine waste rock piles. 
 
Constructed surface water runoff collection 
channels around four waste rock piles to 
capture and convey impacted water to 
retention basins. 
 
Constructed surface water retention basins. 

1999 1999 

Newmont/Resurrection 
No. 1 Tailing Pile 

10/26/1998 to 
6/02/1999 
Non-Time-

Critical Removal 
Action 

Installed sediment control structure in the 
drainage basin downstream of the 
Newmont/Resurrection No. 1 Tailing Pile. 

6/8/1998 1999 
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Area(s) Affected 
Action 

Memorandum 
Date 

Response Action Taken Start 
Date 

Completion 
Date 

 
Greenback – RAM 
Runoff 

6/20/2000 
to 

8/22/2000 
 

Time-Critical 
Removal Action 

(Phase IV) 
 
 
 
 
 
 
 

Identified suspected blockage in drainage 
system leading to the Greenback-RAM 
collection system. Excavated blockages from 
drainage pathways or modified flow paths. 
 
Installed berm and drainage improvements 
from the Greenback collection system to 
direct the flow into a depression. 
 
Advanced a borehole and installed a stand-
pipe to convey ARD discharged from the 
collection systems described above to the 
Marion shaft adit for conveyance to the 
Leadville Mine Drainage Tunnel and 
ultimately to the USBR water treatment 
facility. 
 
Transferred ponded water in the RAM 
collection system to the Greenback collection 
system to relieve the hydraulic pressure on the 
abandoned railroad grade. 
 
Developed and implemented a Water Quality 
Monitoring Plan. 

6/30/2000 10/13/2000 

Ibex/Irene Waste Rock 
Pile 

6/25/2001 
Time-Critical 

Removal Action 
(Phase V) 

Diverted run-on around mine waste pile. 
 
Retained runoff in two impoundments to 
settle out sediments that could impact 
Parkville Reservoir. 

6/25/2001 Fall 2001 

Stray Horse Gulch 2004 
Ponsardine relocation. 
 
Robert Emmet crib wall rehabilitation. 

2003 2004 

Gaw Shaft 
2005 Non-Time-
Critical Removal 

Action 

Constructed an engineered outlet for the Gaw 
Shaft. 2005 2005 

Stray Horse Gulch 
3/12/2008 

Time-Critical 
Removal Action 

Installed relief well into the LMDT. 2/2008 2008 

Stray Horse Gulch 
9/26/2011 

Time-Critical 
Removal Action 

Pumped water from Mikado Pond to Marion 
Pond. 5/2011 5/2011 

Stray Horse Gulch 
8/22/2012 

Time-Critical 
Removal Action 

Cleaned out Marion, Greenback, RAM and 
Mikado ponds. 
 
Addition of signage and fencing to prevent 
human exposure to contaminated water in the 
ponds. 

9/2012 9/2012 

Action Memorandum 
Amendment for 
Marion, Greenback, 
Adelaide Ponds – 
SEMS #1242277 

9/4/2012    
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Area(s) Affected 
Action 

Memorandum 
Date 

Response Action Taken Start 
Date 

Completion 
Date 

Action Memorandum 
for Mikado Pond – 
SEMS #1310761 

11/10/2014 

Cleaned out Mikado, Greenback and Marion. 
Added fencing to Mikado and Marion ponds. 
 
Pumped ARD from Mikado and transferred it 
to IBEX pond. 
 
Repaired underground line from Marion Pond 
to Marion Shaft. 
 
Added runoffs controls in Greenback and 
Marion areas. 
 
Removed sediment from Starr Ditch. 

5/22/2014 9/30/2014 

Action Memorandum 
for a Time-Critical 
Removal Action at 
OU6 and OU12 
SEMS# 1772202-R8 

6/7/2016 

Installed additional bypass drainage system in 
the Marion Collection area and adjacent areas 
to drain ARD into the LMDT during spring 
runoff. 
 
Widened, deepened, armored and realigned 
existing diversion channel within OU6. 
 
Removal of excess sediment in Greenback, 
RAM, Marion, Mikado, Adelaide, Highland 
Mary, and Pyrenees ponds to increase the 
capacity to hold ARD. Pumping of ARD from 
retention ponds into the collection system. 
 
Installed permanent pump station at the Gaw 
well to manage water levels in mine pool. 
 
Installed monitoring system to provide “real-
time” conditions of the LMDT as water is 
pumped from the Gaw relief well or at 
stations in the tunnel. 

5/1/2015 Ongoing 

 
Table B-10: Chronology of OU7 Events 

 OU7 Event Date 
California Gulch Superfund site placed on the NPL. 9/8/1983 
Investigation study conducted by Colorado Department of Law. 1986 
Investigation study conducted by the EPA. 1987 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Investigation study conducted by the EPA. 1989 
The EPA and the PRPs entered into an AOC for the performance of soil sampling and air monitoring 
– SEMS#303835 9/25/1990 

The EPA issued a UAO that required ASARCO to conduct studies and complete RIs – SEMS 
#303586. 8/29/1991 

Tailings RI performed – SEMS#303571. 7/1/1991 
Surface Water RI for the Site conducted. 1991-1192 
Hydrogeologic RI for the Site conducted. 1991 
SFS conducted to initiate the overall CERCLA feasibility study process – SEMS#301445. 9/1/1993 
ASARCO entered into a Consent Decree with the United States, the State and other PRPs. ASARCO 
agreed to perform certain remediation work in OU5, OU7, and OU9 – SEMS#316074. 8/25/1994 

Final Tailing Disposal Area RI Report issued – SEMS#318961 and 318962. 1/1994 
Cultural Resources Investigations of the Apache Tailing Area Report issued – SEMS#319927 11/28/1995 
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 OU7 Event Date 
Apache Tailing Impoundment Dewatering Treatability Study Work Plan issued – SEMS#318033. 9/1/1995 
Action Memorandum issued for Removal (Response) Action at the Apache Energy & Minerals 
property – SEMS#321253. 8/8/1996 

Final Surface Water RI Report issued – SEMS#1077124, 320875. 5/1/1996 
Final Hydrogeologic RI Report issued – SEMS#320877, 320878. 5/1/1996 
Action Memorandum issued for Time-Critical Removal Action for Removal of Tailing Pond No. 2 
and Tailing Pond No. 3 of the Apache Tailing Impoundment – SEMS#321833. 4/7/1997 

Field Investigation Data Report for the Apache Tailing Supplemental RI issued – SEMS#322004. 4/7/1997 
Final Pollution Reports for time-critical removal actions at Tailing Pond 2 and Tailing Pond 3 of the 
Apache Tailing Impoundment, 04/1997, and Apache Energy & Minerals Property, 08/1996 – 
SEMS#323571. 

6/30/1998 

FFS Report issued for the Apache Tailing Impoundments – SEMS#371805, 1293985. 1/17/2000 
Proposed Plan for the EPA’s preferred alternative remedy issued – SEMS#287726. 1/25/2000 
Action Memorandum issued for time-critical removal action for the Apache Tailing Impoundment – 
SEMS#287713. 1/26/2000 

ROD signed – SEMS#301097. 6/6/2000 
Construction Completion Report issued – SEMS#1100383. 12/1/2003 
Remedial Action completed 12/17/2003 
Lake County adopted ordinance that acts as an institutional control – SEMS#1261484. 12/22/2010 
City of Leadville adopted ordinance that acts as an institutional control – SEM #1265522. 5/7/2013 
Minor ROD Modification issued to clarify institutional controls – SEMS#1261491. 5/16/2013 
O&M Plan finalized – SEMS#1283390. 3/20/2014 
Partial deletion from the NPL – SEMS#1310757. 10/24/2014 

 
Table B-11: Chronology of Removal and Remedial Actions, OU7 

Area 
 

Action 
Memorandum 

Date and Action 
Response Action Taken Start Date Completion 

Date 

Apache Energy 
& Minerals 
Property 

8/08/1996 
 

Time-Critical 
Removal Action 

Transported drums and bags of pyrite to the MTI. 
 
Decontaminated and demolished the Apache Mill 
building and equipment. 

08/08/1996 03/1997 

Tailing Ponds 
2 and 3 

4/07/1997 
 
 
 

Time-Critical 
Removal Action 

Removed Tailing Pond 2 and Tailing Pond 3, berm 
material and native soil, and consolidated the 
material on the Main Impoundment. 
 
Pumped surface water ponded on Tailing Pond 2 
and Tailing Pond 3 to Yak Tunnel WTP prior to 
initiating excavation of tailing. 
 
Diversion of potentially contaminated surface 
runoff from the Main Impoundment to a sediment 
control structure. 
 
Protected the toe of the Main Impoundment. 

4/21/1997 12/04/1997 
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Area 
 

Action 
Memorandum 

Date and Action 
Response Action Taken Start Date Completion 

Date 

Main and 
North 
Impoundments 

1/26/2000 
 
 
 
 

Time-Critical 
Removal Action 

Regraded the material placed on the Main 
Impoundment during the removal of Tailing Ponds 
2 and 3. 
 
Regraded the eastern embankment and the 
southwest embankment in the vicinity of the 
wooden box culvert on the Main Impoundment. 
 
Excavated the tailings material overlying the clay-
tile culvert at the southern edge of the Main 
Impoundment. 
 
Placed fill over a portion of the North 
Impoundment. 

01/2000 12/17/2003 

Main and 
North 
Impoundments 

Remedial activity 
specified in the 

ROD 

Channelization of California Gulch through the 
southern portion of the main impoundment and 
construction of diversion ditches to control water 
run-on and runoff. 
 
Regraded impoundments, placed a multi-layer 
composite cover (including a geosynthetic barrier) 
over the tailings area, and revegetated the area. 

06/2001 12/2003 

Table B-12: Chronology of OU8 Events 
OU8 Event Date 

California Gulch Superfund site placed on the NPL. 9/8/1983 
Final Yak Tunnel/California Gulch RI Report issued – SEMS#314479. 2/28/1986 
Phase I RI Report issued – SEMS#325440, 308998, 309003.  5/1/1987 
The EPA and the PRPs entered into AOCs for the performance of soil sampling and air monitoring – 
SEMS#1152479, 303835. 9/28/1990 
The EPA issued a Unilateral Order on Consent that required ASARCO to conduct studies and complete 
RIs – SEMS#309951. 8/29/1991 
Newmont/Resurrection entered into a Consent Decree with the United States, the State and other PRPs to 
perform remediation work – SEMS #303506. 5/16/1994 
EE/CA issued for the Lower California Gulch Colorado-Lead Zinc site – SEMS#316972. 7/1995 
Action Memorandum issued for removal action at the CZL Tailing Impoundment site – SEMS#317240. 8/4/1995 
Start date for removal action at CZL Tailing Impoundment site (08/04/1995 Action Memorandum). 9/4/1995 
Completion of removal action at CZL Tailing Impoundment site (08/04/1995 Action Memorandum). 1/1996 
Action Memorandum issued for removal action at FTSs 1, 2, 3, 6 and 8 – SEMS#323578. 6/11/1998 
Final Pollution Report on 08/04/1995 Action Memorandum – SEMS#323548. 6/30/1998 
Start date for removal action at FTSs 1, 2, 3, 6 and 8 (06/11/1998 Action Memorandum). 8/28/1996 
Completion of removal action at FTSs 1, 2, 3, 6 and 8 (06/11/1998 Action Memorandum). 11/7/1998 
Final Pollution Report on 06/11/1998 Action Memorandum – SEMS#287865. 2/5/1999 

Final FFS Report issued – SEMS#322589, 287786. 
9/10/1997 
5/22/2000 

ROD signed – SEMS#479443. 9/29/2000 

Construction Completion Report issued – SEMS#2032901, 2008364. 
7/1/2003 
9/2/2003 

Lake County ordinance implemented as institutional control – SEMS#1100390. 3/2/2009 
Partial deletion from the NPL – SEMS#100000241. 1/12/2010 

Environmental covenants placed on Newmont/Resurrection properties – SEMS#1242260, 1242261, 
1242262. 

7/31/2012 
and 

10/1/2012 
City of Leadville adopted ordinance as an institutional control – SEMS#1265522. 5/7/2013 
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Table B-13: Chronology of OU9 Events 
OU9 Event Date 

California Gulch Superfund site placed on the NPL. 9/08/1983 
Investigation study conducted by Colorado Department of Law. 1986 
Emergency response at a private well – SEMS#314010. 5/22/1986 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
The EPA and settling defendants entered into AOC for performance of soils sampling and air monitoring – 
SEMS#348081. 9/28/1990 

The EPA issued UAO that required ASARCO to conduct studies and complete RIs related to the 
Demographics Work Plan, the Final Sampling Plan for Sampling and Analysis of Lead Occurrence Within 
and Immediately Adjacent to Residences, the Soil Investigation Work Plan, the Mine Waste Pile RIs, and 
other issues – SEMS#309951. 

8/29/1991 

The EPA issued a UAO that required Newmont/Resurrection Mining Company to conduct and complete 
final Soils Investigation Work Plan – SEMS#303602. 9/10/1991 

The EPA entered into an AOC with ASARCO and Newmont/Resurrection Mining Company for 
performance of metals speciation program – SEMS#304400. 9/24/1991 

Draft Final Report – Lead Speciation Study issued – SEMS#303552. 10/12/1992 
Partial Consent Decree among United States, the State and settling defendants settling federal and state 
claims for past response costs incurred prior to February 1, 1991, and February 1, 1992 – SEMS#321558. 9/4/1993 

Final RI pursuant to UAO dated 09/10/1991 submitted by Newmont/Resurrection Mining Company –
SEMS#315809, 315810, 315811. 7/15/1994 

Consent Decree with ASARCO and Newmont/Resurrection Mining Company to define areas of 
responsibility for the two companies and the U.S. government and to develop the Kids First Work Group –
SEMS#316074. 

8/26/1994 

Metals Speciation Data Report submitted – SEMS#318995. 09/01/1994 
EE/CA work plan prepared to evaluate lead concentrations in soils within parks and playground areas in 
OU9 – SEMS#318878.  11/01/1994 

Initiation of LCHP/ASARCO outreach program for Kids First program. 5/25/1995 
Draft Final Report for Lead Speciation not approved by the EPA – SEMS#319507. 12/05/1995 
Action Memorandum issued for time-critical removal action for two residences, Kids First program, in 
OU9 – SEMS#318303. 10/16/1995 

Draft Mine Waste EE/CA issued – SEMS#321328. 12/01/1995 
Action Memoranda issued for time-critical removal actions at five separate residences, Kids First program, 
in OU9. 1996 

Human Health Risk Assessment issued – SEMS#319625, 319626, 316598. 1/2/1996 
Responses to Comments #2, Mine Waste EE/CA from ASARCO – SEMS#321243. 7/23/1996 
Action Memorandum issued for PRP-financed removal actions addressing Mine Waste Rock Piles – 
SEMS#321255. 8/15/1996 

Action Memoranda issued for time-critical removal actions at 15 separate residences, Kids First program, 
in OU9. 1997 

Final Pollution Report issued for 20 time-critical removal actions performed under the Kids First program, 
OU9 during the period starting July 31, 1996, through October 30, 1997 – SEMS#323537. 5/26/1998 

Action Memoranda issued for time-critical removal actions at 18 separate residences, Kids First program, 
in OU9. 1998 

Action Memorandum Amendment issued for time-critical removal action for PRP-financed removal 
actions addressing mine waste rock piles located in the residential populated areas in OU9, dated August 
15, 1996 – SEMS#323547. 

7/01/1998 

Final Pollution Report issued for 20 time-critical removal actions performed under the Kids First program, 
OU9 during the period starting October 31, 1997, through November 6, 1998 – SEMS#323750. 12/15/1998 

Action Memoranda issued for time-critical removal actions at nine separate residences, Kids First program, 
in OU9. 1999 

ROD for Residential Populated Areas issued – SEMS#211891. 9/02/1999 
Final Pollution Report issued for three time-critical removal actions performed under the Kids First 
program in OU9 during the period starting June 22, 1999, through September 30, 1999 – SEMS#211908. 10/12/1999 

Final Pollution Report issued for four time-critical removal actions performed under the Kids First program 
in OU9 during the period starting September 13, 1999, through November 1, 1999 – SEMS#231993. 12/01/1999 

Action Memoranda issued for time-critical removal actions at two residences, Kids First program. 2000 
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OU9 Event Date 
LCCHP initiated to take the place of the interim Kids First program. 6/1/2000 
Petition for a Partial Deletion of portions of OU9 – SEMS#493093, 493110. 11/03/2000 
Remedial design for LCCHP. 1/2001 
Leadville Kids First Program Report, 1994-1999 progress and results issued – SEMS#1081471. 2/28/2001 
Waste Rock Pile completion report issued – SEMS#493113. 7/31/2001 
Partial deletion of OU9 subunits 4/22/2002 
LCCHP Guidelines established – SEMS#2037052. 5/2002 
OU9 Performance standards met, noted in the 2005 Annual Report – SEMS#2041224. 4/1/2006 
LCCHP Phase 2 Work Plan completed. 3/2009 
ESD issued for 17 waste rock piles – SEMS#1118478. 9/30/2009 
Lake County Board of County Commissioners amended Land Development Code; institutional controls for 
17 mine waste piles – SEMS#1183308. 12/23/2009 

Lake County Board of County Commissioners approved LCCHP Phase 2, the institutional control for OU9 
– SEMS#1161221. 3/16/2010 

Voluntary residential yard cleanups completed – SEMS#1152050, 1152052, 1193006. Fall 2010 
Notice of Intent to Partially Delete published in Federal Register. 5/24/2011 
Remaining portions of OU9 partially deleted from the NPL – SEMS#1202469, 1202470. 9/21/2011 
City of Leadville adopted institutional controls – SEMS#1265522. 5/7/2013 
Minor ROD Mod issued, clarifying institutional controls – SEMS#1261489. 5/16/2013 
LCCHP Phase 2 Revision 1 approved – SEMS#1275059. 10/23/2013 
Action Memorandum issued for three residences – SEMS#1777574. 9/19/2016 

 
Table B-14: Chronology of OU10 Events 

OU10 Event Date 
California Gulch Superfund site placed on the NPL. 9/08/1983 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Newmont/Resurrection entered into a Consent Decree and agreed to perform certain remediation work –
SEMS#303506. 5/16/1994 
EE/CA issued for stream sediments in Oregon Gulch – SEMS#316972. 7/1/1995 
Action Memorandum issued for PRP-financed removal action at the Oregon Gulch Stream Sediments site – 
SEMS#317240.  8/04/1995 
Removal Action Completion Report issued – SEMS#322119. 6/1/1997 
ROD issued – SEMS#322208. 8/08/1997 
O&M Plan and Final Remedial Design Report issued – SEMS#323629. 6/03/1998 
Remedial Action Completion Report issued – SEMS#287878. 11/15/1999 
Vegetation Monitoring Report issued – SEMS#481036. 12/05/2000 
The EPA issued Notice of Intent to Partially Delete. 2/15/2001 
OU10 partially deleted from the NPL – SEMS#100000238. 4/16/2001 
ESD issued, clarifying institutional controls – SEMS#1267314. 7/29/2013 
California Gulch Superfund site placed on the NPL. 9/08/1983 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Newmont/Resurrection entered into a Consent Decree and agreed to perform certain remediation work – 
SEMS#303506. 5/16/1994 
EE/CA issued for stream sediments in Oregon Gulch – SEMS#316972. 7/1/1995 
Action Memorandum issued for PRP-financed removal action at the Oregon Gulch Stream Sediments site – 
SEMS#317240.  8/04/1995 
Removal Action Completion Report issued – SEMS#322119. 6/1/1997 
ROD issued – SEMS#322208. 8/08/1997 
O&M Plan and Final Remedial Design Report issued – SEMS#323629. 6/03/1998 
Remedial Action Completion Report issued – SEMS#287878. 11/15/1999 
Vegetation Monitoring Report issued – SEMS#481036. 12/05/2000 
The EPA issued a Notice of Intent to Partially Delete. 2/15/2001 
OU10 partially deleted from the NPL – SEMS#100000238. 4/16/2001 
ESD issued, clarifying institutional controls – SEMS#1267314. 7/29/2013 
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Table B-15: Chronology of OU11 Events 
OU11 Event Date 

California Gulch Superfund site placed on the NPL. 9/08/1983 
Investigation study conducted by Colorado Department of Law. 1986 
Phase I RI Report issued – SEMS#325440, 308998, 309003. 5/1/1987 
Emergency response due to high spring run-off threatening severe erosion of a stretch of the 
Arkansas Riverbank. 6/1993 

Emergency removal of river tailings – SEMS#478615. 10/28/1993 
Two time-critical removal actions to stabilize the embankments of two properties abutting the 
Arkansas River – SEMS#2003514, 2003519. 9/1994 

Emergency removal of river tailings – SEMS#478617. 11/01/1994 
Action Memorandum issued for time-critical removal action – SEMS#322266. 9/15/1997 
Amendment to 09/15/1997 Action Memorandum issued – SEMS#323546. 8/04/1998 
Action Amendment issued for time-critical removal action issued – SEMS#232091. 6/17/1999 
Action Amendment issued for time-critical removal action issued – SEMS#478219. 6/09/2000 
Amendment to Action Memorandum dated 06/09/2000 issued – SEMS#478215. 8/11/2000 
FS Report issued – SEMS#1049484. 12/1/2004 
ROD issued – SEMS#2032941. 9/28/2005 
Remedial action started.  9/13/2006 
Remedial Work Plan issued – SEMS#1151714. 4/02/2007 
Risk/health assessment and risk addendum (risks from mercury) issued – SEMS#1151711. 4/09/2007 
Remedial design completed.  9/17/2007 
Removal action completed – SEMS#1061008, 1061009, 1061010. 10/26/2007 
Remedial action construction started. 6/2008 
Monitoring and maintenance started. 7/2009 
Construction Completion Report issued – SEMS#1151713. 1/11/2010 
Monitoring and Maintenance Plan issued – SEMS#1167694. 3/23/2010 
Remedial Action Maintenance Summary issued – SEMS#1283400. 3/16/2011 
Remedial Action Report issued – SEMS#1267353. 9/19/2013 

 
Table B-16: Chronology of OU12 Events 

OU12 Event Date 
EPA emergency workers extended public water supply system lines to residences with private wells. 1986 
Preliminary Human Health Risk Assessment issued – SEMS#303951. 12/1/1991 
Consent Decree with Asarco Incorporated, Newmont/Resurrection Mining Company, Newmont Mining 
Corporation, and the Res-Asarco Joint Venture – SEMS#316074, 303506. 8/25/1994 

Baseline Human Health Risk Assessments, Part C issued – SEMS#316598. 4/1/1995 
Final Baseline Aquatic Ecological Risk Assessment issued – SEMS#320591. 9/1/1995 
Baseline Human Health Risk Assessments, Part A issued – SEMS#319625. 1/2/1996 
Baseline Human Health Risk Assessments, Part B issued – SEMS#319626. 1/2/1996 
Ecological Risk Assessment for the Terrestrial Ecosystem: Evaluation of Risks to Plants and Herbivores 
in the Upper Arkansas Floodplain issued – SEMS#321677. 1/1/1997 

Hydrogeological Remedial Investigation Report issued – SEMS#320877. 5/1/1996 
Surface Water Remedial Investigation Report issued – SEMS#1077124, 320875. 5/1/1996 
Groundwater Baseline Human Health Risk Assessment issued – SEMS#321132. 6/1/1996 
Aquatic Biological Assessment Data for the Upper Arkansas River Basin near Leadville, 1995 to 1998 – 
SEMS#323620. 9/1/1998 

Final Monitoring Plan for Sitewide Groundwater issued – SEMS#1020443. 11/1/2002 
Site Characterization Report for the Upper Arkansas River Basin issued – SEMS#1022097, 1023119, 
1052364. 10/31/2002 

Preliminary Report on the Biological Data for the Upper Arkansas River issued – SEMS#1022089. 2/1/2003 
Draft Interim Remedial Investigation Report (OU12) issued – SEMS#2032904. 5/28/2003 
Draft Interim Focused Feasibility Study (OU12) issued – SEMS#2032902. 5/28/2003 
A Synopsis of 17 Years Trout Population Biometrics in the Upper Arkansas River issued –
SEMS#2036964. 6/27/2003 
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OU12 Event Date 
Addendum issued – Ecological Risk Assessment for the Terrestrial Ecosystem: Evaluation of Risks to 
Plants and Herbivores in the Upper Arkansas Flood Plain – SEMS#1048636. 7/1/2003 

Restoration Alternatives Report for the Upper Arkansas River Basin issued – SEM #2037490. 12/31/2003 
Characterization of Risks to Aquatic Receptors from Mining-Related Contaminants in Upper Arkansas 
River Flood Plain issued – SEMS#1052325. 3/17/2004 

Aquatic Biological Monitoring Program for the Upper Arkansas River, 1994-2004 – SEMS#1052392. 2/23/2005 
OU12 Groundwater/Surface Water Data Evaluation issued – SEMS#1052368. 9/1/2005 
Quantitative Exposure-Response Model for Mortality in Brown Trout Fry Exposed to Zinc – 
SEMS#1052393. 11/11/2005 

Preliminary Evaluation of Potential Site-Specific Zinc and Cadmium Standards for the Upper Arkansas, 
Segments 2b and 2c – SEMS#1052370. 9/1/2006 

RI completed – SEMS#1052320. 1/1//2007 
Human Health Risk Assessment completed. 6/20/2007 
FFS completed – SEMS#1096312. 11/1/2007 
ROD issued, including TI waiver - SEMS#1102149 9/22/2009 
Restoration Plan and Environmental Assessment for the Upper Arkansas River Watershed completed –
SEMS#1293995. 4/14/2010 

ROD issued, including TI waiver – SEMS#1102149. 9/22/2010 
Environmental covenants placed on Newmont/Resurrection properties – SEMS#1242260, 1242261, 
1242262. 

7/31/2012 and 
10/1/2012 

Remedial design completed – SEMS#1558339. 4/29/2015 
Action Memorandum for OU12 issued – SEMS#1772202-R8SDM. 6/7/2016 
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APPENDIX C – SITE BACKGROUND 

Sitewide Physical Characteristics and Location 
The Site is in the Southern Rocky Mountain Physiographic Province of the United States, which is characterized 
by fault-block mountain ranges separated by intermountain valleys. The Site consists of about 18 square miles in 
Lake County, about 100 miles southwest of Denver (Figure D-1). It includes the city of Leadville and a section of 
the Arkansas River from the confluence of California Gulch downstream to the confluence of Two-Bit Gulch 
Creek. Leadville is on the east side of the Arkansas River Valley, at the base of Mount Evans, near the confluence 
of Evans Gulch with the Arkansas River. About 2,600 people live in Leadville, according to the 2010 U.S. 
Census. 
 
The Site’s elevation ranges from 9,300 feet at the confluence of Two-Bit Gulch and the Arkansas River at the 
southwestern boundary of the Site to over 12,000 feet near Ball Mountain east of Leadville, Colorado. The 
topographic features of Lake County strongly influence the climatic variations in the Leadville area. The elevation 
of Leadville is about 10,000 feet above mean sea level. Normal temperatures range from 30°F to 86°F, with an 
average minimum temperature of 21.9°F. Average annual precipitation is 18 inches, with the wettest months 
being July and August and the driest months being December and January. Summer precipitation is usually 
associated with convective showers. The annual peak snowmelt usually occurs in June. The average frost-free 
season is 79 days.  

Sitewide Land and Resource Use 
Land uses at the Site include housing, commercial businesses such as restaurants and shops, and facilities for 
recreation, historic tourism, athletics, industrial and mining activities. The zoning districts for the area include 
industrial mining, business, recreational and residential districts. The Parkville Water District supplies water to 
the majority of homes and businesses in the area.  
 
The Site has been the location of mining, mineral processing and smelting activities that have produced gold, 
silver, lead and zinc for more than 130 years. Mining activities in Leadville began in 1859, when gold-bearing 
placer deposits were found along California Gulch. Since that time, mining activity was almost continuous, 
although there have been production cessations or slowdowns because of economic conditions or labor issues. An 
estimated 26 million tons of ore were produced in the Leadville Historic Mining District from 1859 through 1986. 
Today, nearly all of the mines within the Site are inactive, and all of the mills and smelters have been either 
decommissioned or demolished.  
 
Sitewide History of Contamination 
Many mining methods were used at the Site, including placer mining, exposed fissure veins and underground 
mining. Waste rock was excavated and left near the mine entrances while metal ores were processed by crushing, 
milling and smelting, resulting in the generation of several different types of waste. The types of waste generated 
as a result of mining activities are described below: 
 
1. Waste Rock Piles: Waste rock removed from underground workings was placed near mine entrances. This 

waste rock often contains elevated levels of heavy metals and sulfide minerals. In the presence of water, 
sulfide minerals can generate acid, lowering the pH of the water. This low-pH water promotes the 
leaching of heavy metals from the rock and into surface and groundwater. 
 

2. Mill Tailings: At mills on the Site, ores were crushed and separated into metallic concentrates and waste 
products by physical processes. Metallic concentrates were then shipped elsewhere or further processed at 
a smelter in the area. Waste products (mill tailings) were generally placed in nearby tailings ponds. 
Release of contaminants from tailings material can be attributed to seepage from existing tailings deposits 
and from additional tailings transported by fluvial processes and deposited along the surface water 
channel. Metal contamination in sediments and surface water is the result of tailings pile runoff and seeps 
emanating from the toe of some tailings deposits.  
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3. Slag and Other Smelter Wastes: In the smelters, high-grade ores were refined and concentrated into 
higher-grade products. Waste products from the smelters include slag flue dust and stack emissions, all 
containing heavy metals. Contaminants in smelter stack emissions often commingled with soils as 
particulates settled out of the atmosphere. There were 44 known smelters in the district. 
 

4. ARD: Groundwater flooded the mines, bringing oxygen into contact with the pyritic ores. These 
materials, when oxidized, break down and alter the sulfide minerals to form ARD water. This low-pH 
water leaches heavy metal constituents from rocks and into surface water runoff. 
 

More than 2,000 mine waste piles have been identified on the Site; these are associated with the estimated 26 
million tons of ore produced over the history of operations. A few of these waste piles are in residential areas of 
Leadville. Contamination of soil and surface water drainage in populated areas occurs throughout the Site. Large 
amounts of water are treated by water treatment facilities on site and off site. Mine tailings from the historical 
mining activity were also transported downstream via California Gulch to the Arkansas River and deposited in 
many locations next to the river. Some contaminated sediments were also transported along irrigation channels 
and deposited in fields in the Arkansas River Valley. 
 
The EPA added the Site to the NPL in 1983. The EPA added the Site to the NPL because of concerns about the 
impacts of heavy metals in soils and waste rock on humans, and mine drainage on surface waters in California 
Gulch and the Arkansas River.  
 
Sitewide Basis for Taking Action 
Beginning shortly after site discovery in 1982, private parties, the USGS, and the EPA conducted groundwater 
and surface water studies at the Site. The initial Phase I RI Report was complete in May 1987, with subsequent 
RI/FSs performed by Woodward-Clyde in 1990 and 1991. The 1987 Phase I RI Report indicated that surface 
water in California Gulch exceeded primary drinking water standards for lead and cadmium and that site surface 
water contained cadmium, copper, lead and zinc at levels that exceeded water quality criteria. Additionally, soils 
at the Site were found to contain elevated levels of arsenic, zinc, lead, copper and cadmium. 
 
BRAs characterized risks to human and ecological receptors at the Site assuming no cleanup has occurred. Risk-
based numerical cleanup goals were also established for the entire populated area as a function of land use. A 
summary of site risks and numerical cleanup goals is below. 
 
Under the 1994 Consent Decree, assessment of sitewide surface water and groundwater quality relative to 
appropriate performance standards was deferred to OU12. The EPA issued a ROD for OU12 in September 2009; 
remedial activities are underway. Although the 1996 BRAs concluded that ingestion of shallow groundwater for 
potable purposes would result in future risks to residents above a level of concern, shallow groundwater is not 
currently used for drinking water. Therefore, Site risks and associated numerical cleanup goals applicable to OUs 
2 through 11 are limited to soils, sediments and mine wastes (solid media).  
 
Several BRAs have been completed for the Site. They are listed below: 
 
1. 1991 Preliminary Human Health Baseline Risk Assessment for the California Gulch National Priority 

List (NPL) Site: The presence of elevated levels of heavy metals in soils in and around the residential and 
commercial areas of Leadville was discovered during early site investigations. This information informed 
the preliminary risk assessment, which indicated that contaminant levels were high enough to be of 
potential human health concern. Lead and arsenic were identified as the primary chemicals of potential 
human health concern. 
 

2. 1996 Baseline Human Health Risk Assessment for the California Gulch Superfund Site. Part A – Risks to 
Residents from Lead: This assessment focused on the risks of lead exposure to young children (ages 0 to 
6 years). Because they typically have higher intake rates of environmental media per unit body weight 
than adults, young children tend to absorb a higher fraction of ingested lead than adults and they tend to 
be more susceptible to some of the adverse effects of lead than adults. The EPA used site-specific inputs 
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to the integrated exposure, uptake and biokinetic model (IEUBK model) along with structural equation 
modeling of empirical blood lead and environmental lead data, to assess risk to residents from lead. The 
study concluded that residential lead exposure may result in adverse health effects to soil and future 
exposure to groundwater. 
 

3. 1996 Baseline Human Health Risk Assessment for the California Gulch Superfund Site. Part B – Risks to 
Residents from Contaminants other than Lead: This assessment focused on risks to current and future 
residents of Leadville from environmental media contaminated with mine-related wastes other than lead. 
The assessment adopted a preliminary remediation goal approach to the risk analysis, where a 
concentration for each contaminant of potential concern was identified using a specific level of health risk 
for each medium. The preliminary remediation goal was then compared to sitewide data to determine if 
site concentrations exceed the calculated value. The study concluded that non-lead metals in surface soils 
do not pose a significant health risk to residents while future use of groundwater may cause adverse 
health effects. 
 

4. 1995 Baseline Human Health Risk Assessment for the California Gulch Superfund Site. Part C: Screening 
Level Soil Concentrations for Workers and Recreational Site Visitors Exposed to Lead and Arsenic  
 
1. Baseline Human Health Risk Assessment for the California Gulch Superfund Site. Part C: 

Evaluation of Worker Scenario: The BRA evaluated risks to current or future workers in the 
commercial and business district of the community. The study focused on the risks associated 
with exposure to lead and arsenic in soil and dust through ingestion. The study concluded that 
risks to current workers from lead and arsenic are likely to be below a level of concern. The study 
further concluded that some uncertainty exists regarding the magnitude of potential future risks as 
well as the potential for unacceptable current risks in specific sub-locations within the Site. 
 

2. Baseline Human Health Risk Assessment for the California Gulch Superfund Site. Part C: 
Evaluation of Recreational Scenarios: The BRA evaluated risks that environmental 
contamination poses to people who engage in recreational activities (e.g., hunting, hiking, bike 
riding, and picnicking) in areas in and around the community. This study focused on the risks 
associated with lead and arsenic at the Site. The study concluded that average lead levels are 
generally below the recreational action level for areas where recreational scenarios are considered 
likely. 

 
5. 1995 Final Baseline Aquatic Ecological Risk Assessment for the California Gulch NPL Site: The Aquatic 

Ecological Risk Assessment evaluated the impact of mine waste contamination on the aquatic ecosystem 
at the Site. The mine wastes in the area are associated with increased heavy metal loading to the surface 
water and sediments within the site drainages and the Arkansas River. The study concluded that 
discharges of metals from California Gulch continued to result in conditions in the Arkansas River that 
were of concern, especially near its confluence with California Gulch. 

 
Human Health Risks 
As discussed above, Part B of the Baseline Human Health Risk Assessment concluded that there are no locations 
on the Site where antimony, barium, cadmium, beryllium, chromium, copper, mercury, nickel, silver, thallium or 
zinc are of significant concern in soils. The risk assessment also concluded that the risk of exceedance is small for 
arsenic and manganese and occur only in the most conservative risk calculations. This combined with the 
recognition that assumed uptake (bioavailability) of metals used in risk calculations may be higher than actual, led 
to the conclusion that non-lead metals in surface soils do not pose a significant health risk to residents. Thus, the 
only COC for human health in soil is lead. To evaluate risk, calculations were performed to identify 
concentrations (action levels) of lead in soil that were of potential concern. Table 1 summarizes the Site’s land 
use-based lead remediation goals. 
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Table C-1: Land Use-Based Lead Remedial Goals 
 

Land Use-Based 
Remediation Goals 

Land Use-Based Lead Remedial Goal 
(mg/kg) Reference 

Recreational 16,000 BRA Part C 
Worker 6,100-7,700 (plausible action levels) BRA Part C 
Residential 3,500 BRA Part A and OU9 ROD 
Notes: 
mg/kg = milligrams per kilogram 

 
To identify areas where land use-based remediation goals might be exceeded, the goals were compared to findings 
of soil concentration values in previous RIs. Average lead levels over an exposure area are compared to the soil 
remediation goal. Occasional measurements of concentrations above the remediation goal do not necessarily 
constitute evidence that an area is unsafe. 
 
Review of the prior RIs shows that average lead levels are generally well below the action level of 16,000 mg/kg 
for areas where recreational scenarios are considered likely. For the worker scenario, the average lead levels are 
mostly below the central tendency range of plausible action levels (6,100 mg/kg to 7,700 mg/kg) for most areas 
zoned for commercial land use, with the possible exception of some areas in the historic mining area east of 
Leadville and in the vicinity of the former AV Smelter southwest of Leadville. 
 
Although the BRA found that arsenic concentrations in soil posed a negligible risk, soil sampling activities 
performed several years later in support of deletion activities identified several isolated areas where arsenic 
concentrations exceeded the upper range of plausible action levels for residential land use (120 mg/kg to 340 
mg/kg, BRA Part B). The arsenic exceedance occurred where the corresponding lead concentration was below the 
residential action level of 3,500 mg/kg. These isolated areas are in outlying, undeveloped portions of OU9 
(Residential Populated Areas). 
 
Ecological Receptor Risks 
The 1995 Aquatic Ecological Risk Assessment evaluated risks both to terrestrial and aquatic receptors. Terrestrial 
receptors included plants that had been irrigated with contaminated surface water and herbivores that had ingested 
contaminated plants and soil. Historical irrigation activities resulted in risk associated with both these ecological 
receptor pathways, but remedial actions under OU11 have addressed these risks. 
 
The Upper Arkansas River is a suitable habitat for a wide range of aquatic macroinvertebrates (e.g., annelids, 
crustaceans, water mites, insects, mollusks and flatworms) and for several species of fish, including four species 
of salmonids (brown trout, rainbow trout, cutthroat trout and brook trout), and two species of sucker (i.e., white 
sucker and long-nose sucker). In the 1995 Aquatic Ecological Risk Assessment, the EPA established three 
assessment endpoints for the Site: 
 
1. Attaining and maintaining a trout population density and diversity below the confluence with California 

Gulch within the site boundaries comparable to that observed at reference locations upgradient of the 
confluence of California Gulch with the Arkansas River. 

2. Maintaining an adequate prey base for trout comparable to that observed in the reference area locations. 
3. Maintaining an aquatic community comparable to reference area locations. 
 
Contamination flowing downstream from California Gulch had adversely affected the Upper Arkansas River for 
aquatic receptors with impacts most severe at the confluence and dissipating with distance downstream. Initiation 
of the Yak Tunnel WTP in 1992 improved water quality conditions within the first two years of operation. 
However, metals were still present at levels of concern. Zinc presented the greatest hazard for aquatic receptors, 
while levels of cadmium, copper and lead presented lower risks than zinc. 
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Sitewide Initial Response 
Prior to the Site’s NPL listing, groundwater and surface water studies were conducted by private parties, the 
USGS and the EPA. 
 
The contaminated drainage from the Yak Tunnel was identified as the most pressing problem at the Site. It was 
thus the first to be addressed. The Yak Tunnel remedy – capturing and treating the Yak Tunnel drainage – was 
designated as OU1. The EPA signed the ROD for OU1 in 1988 and modified it by amendment in 1989. An ESD 
was signed in 1991. 
 
In 1994, a Consent Decree was executed between the EPA, the State and the following PRPs: 
 
1. ASARCO Incorporated (ASARCO). 
2. Joint Venture between ASARCO and Newmont/Resurrection Mining Company (Res-ASARCO). 
3. Newmont/Resurrection Mining Company and its parent, Newmont Mining Company 

(Newmont/Resurrection). 
 
The 1994 Consent Decree specified that RODs selecting response actions pertaining to source remediation would 
be selected before a ROD would be issued for OU12 (Sitewide Water Quality). As a result, the remedies for OU2 
through OU11 were selected prior to selecting the remedy for OU12. The EPA issued the OU12 ROD to address 
sitewide surface water and groundwater contamination in 2009. Water quality data are collected on an ongoing 
basis.  

OU8: Complete OU Background 
OU8, also known as Lower California Gulch, is defined by the 500-year floodplain of California Gulch from 
immediately below the boundary of the Yak Tunnel WTP (OU1) to the point of confluence of California Gulch 
with the Arkansas River (Figure D-9). OU8 also includes the CZL Tailing Impoundment outside the 500-year 
floodplain. OU8 is about 97 acres in size and 4.3 miles long. OU8 borders portions of several other OUs, 
including OU1 (Yak Tunnel WTP), OU2 (Malta Gulch Fluvial Tailing/Leadville Corp. Mill/Malta Gulch Tailing 
Impoundments), OU3 (D&RGW slag piles/Railroad Easement/Railroad Yard), OU5 (ASARCO 
Smelters/Slag/Mill Sites), OU7 (Apache Tailing Impoundments), OU9 (Residential Populated Areas), and OU10 
(Oregon Gulch). Lower California Gulch receives runoff and water from tributaries that drain all or portions of 
these other OUs. Lower California Gulch also receives tributary water from upper California Gulch and Stray 
Horse Gulch via Starr Ditch that drain areas of OU4 (Upper California Gulch) and OU6 (Starr Ditch/Penrose 
Dump/Stray Horse Gulch). The land area in OU8 consists mostly of private property. No residences are located in 
OU8. Highway bridges, road crossings and culverts are located in the 500-year floodplain of Lower California 
Gulch. Lower California Gulch roughly parallels U.S. Highway 24. 
 
Appendix D contains detailed maps for OU8 (Appendix D), FTS 1 and FTS 2, and the CZL Tailing 
Impoundment; FTS 3; FTS 8 and non-residential soils; and FTS 6, the Gaw Waste Rock Pile and non-residential 
soils. The land surrounding and within OU8 is zoned for industrial mining and business uses.  
 
The area composing OU8 was originally a placer gold mining district, starting with the discovery of gold in 
California Gulch in 1860. When the placer deposits began to be exhausted, underground mining was started to 
extract gold, silver, lead and zinc ores. Ore was subsequently crushed and separated into metallic concentrates at 
nearby mills, with mill tailings slurried into tailings impoundments. Fluvial deposits of tailings occurred as 
tailings was complete from impoundments. Waste rock from underground mining was frequently dumped near 
mine shafts, as was the case with the Gaw Waste Rock Pile. 
 
Tailings impoundments at the Site have resulted in fluvial deposits of tailings being transported by surface flows 
and deposited at specific locations in OU8. Likewise, during high flow events, stream sediments originating from 
source areas primarily upstream of OU8 are transported by California Gulch and associated tributaries into and 
within OU8. The stream sediment in Lower California Gulch was contaminated with mine wastes and associated 
metals transported from upstream sources. The soluble metals contained in runoff have contributed to the 
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contamination of surface water and sediments. Additionally, waste rock from underground mining was frequently 
dumped near mineshafts within the Site and has added to the contamination.   
 
The CZL Tailing Impoundment is the only tailings impoundment identified in OU8. The CZL Site was an 
operating flotation mill that processed zinc-lead ores sporadically between 1925 and 1940. The CZL Tailing 
Impoundment is located about 1 mile west of Leadville and immediately north of Stringtown. The CZL Tailing 
Impoundment at the Site of the flotation mill operation covered about 1.6 acres, at an average depth of 7 feet. The 
CZL Tailing Impoundment contained an estimated 17,000 cubic yards of tailings.     

 
The Gaw Waste Rock Pile is located upstream of the Apache Tailing Impoundment (OU7) within OU8. The Gaw 
Waste Rock Pile represents the only deposit of waste rock identified within OU8. 
 
Five fluvial tailings sites within OU8 were found to have elevated levels of contamination. FTS1, covering about 
3.4 acres, is adjacent to the La Plata Slag Pile (part of OU3) and extends downstream in a westerly direction to a 
point about 1,000 feet upgradient of the CZL Tailing Impoundments. California Gulch flows through the tailings 
and the gulch has cut a channel through the fluvial deposits. The fine to coarse grained tailings and 
alluvial/tailings materials ranged from 1-6 feet in depth.    
 
FTS2 lies 200 feet downstream of FTS1 and covers an estimated 3.2 acres. The fluvial tailings material in FTS2 is 
generally light brown-to-brown clay silts and sands overlying light brown silt that contains cobbles and sand.  
 
FTS3 is immediately downstream of Lake County Road 6 on California Gulch and covers about 4.8 acres. The 
flow of California Gulch through FTS3 is split into a north and south channel, with most of the flow occurring in 
the North Channel.   
 
FTS6 is located on California Gulch between the Yak Tunnel Treatment Plant Surge Pond embankment and the 
Apache Tailing Impoundments, and covers about 4.2 acres. Part of the Gaw Waste Rock Pile is also in FTS6. The 
pile covers about a half-acre and has an estimated volume of 7,500 cubic yards.  
 
FTS8 extends from the AV Slag Pile (part of OU3) to a point about 6,500 feet downstream to the confluence of 
California Gulch with the Arkansas River. FTS8 is a series of small discontinuous tailings deposits with a total 
estimated area of 115 acres. The OU8 ROD addresses about 45 acres of fluvial tailings that lie within the 
floodplain boundaries of the portion of FTS8. 
 
Non-residential area soils are defined as poorly vegetated areas outside of the fluvial tailings sites and within the 
OU8 boundary. The studies identified about 6.3 acres of non-residential area soils with elevated levels of 
contaminants. 
 
Stream sediments were identified as a potential contaminant source in the Site’s SFS. The primary concerns were 
loose and erodible sediments that could be resuspended and carried downstream. The studies estimated that there 
were about 4,500 cubic yards of stream sediments of potential concern. 
 
OU9: Complete History of Initial Responses 
The State, the EPA and certain PRPs have conducted various studies and investigations to evaluate the nature and 
extent of contamination at the Site. In 1991, remedial investigations began for several areas at the Site, including 
mine waste rock piles, tailings disposal areas, surface water and aquatics, groundwater, smelter sites, 
residential/populated area soils, slag piles and terrestrial studies. These studies found lead in soils to be the 
primary COC in OU9. 

 
ASARCO Incorporated and many community members argued that there are numerous environmental sources of 
lead in residential areas of Leadville, including mining-related sources such tailings and mine waste piles and 
other household sources such as lead-containing paint on interior and exterior surfaces of homes and lead found in 
food, water and residential soils. As recommended by ASARCO Incorporated and the community, the interim 
response was designed to reduce overall lead-related risk to children in Leadville, including responses that 
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address sources that would not normally be remediated under CERCLA authorities. As part of the 1994 Consent 
Decree with the EPA and the State, ASARCO Incorporated agreed to undertake actions to address all sources of 
lead in lieu of soil removal only at each residence. To determine the effectiveness of the actions, the level of lead 
in children’s blood was voluntarily monitored and performance standards in relation to concentrations of lead in 
the blood of children were established. 

 
In 1995, ASARCO Incorporated began implementing the Lead Risk Reduction Program, more commonly known 
as the Kids First program. ASARCO Incorporated agreed to operate the Kids First program as an interim response 
action until the EPA selected a remedy for OU9. The purpose of the program, a risk reduction response program 
based on voluntary participation, was to provide information to the community and reduce children’s exposure to 
a variety of sources of lead.  

 
The Kids First program consisted of a variety of services and remedial response activities designed to:  

 
1. Gather information from the community. 
2. Identify residences for which response actions are needed. 
3. Plan and prioritize the risk reduction responses for these residences. 
4. Perform the risk reduction responses. 
5. Provide additional information and services to the community. 

 
Initially, the Kids First program targeted residences where sample soil lead levels were found above 3,500 mg/kg, 
because the EPA established an interim response level of 3,500 mg/kg of lead for Leadville residential soils. The 
basis for this value is presented in the 1994 Consent Decree, along with a discussion of trigger criteria for other 
significant environmental media (dust, paint and water). These trigger criteria were used by the Kids First Work 
Group to identify and prioritize locations for response actions.  
 
Residences with children that had blood lead levels greater than 10 µg/dL, measured during the 1991 blood lead 
study or any subsequent blood lead monitoring, were targeted for priority response in the program.  
 
Information used in the evaluation of residences and the selection of appropriate response actions (if needed) 
came from a variety of sources. Response programs included in the Kids First program were: 

 
1. The blood lead monitoring program by Lake County Health Department. 
2. A lead information hotline and a door-to-door survey within priority exposure areas. 
3. Additional sampling and property assessment. 
 

Lake County Health Department managed the voluntary blood lead monitoring program, which was funded by 
ASARCO Incorporated. The blood lead monitoring program was a key component of the interim response 
program. Ongoing blood lead monitoring was provided upon request for children below the age of 72 months (six 
years) and for pregnant/nursing women. The data were used as one means of identifying individuals who had 
blood lead levels greater than 10 µg/dL. The data were also used in the finalization of the BRA.  
 
All residents who responded via the hotline, coming into Lake County Health Department or completing door-to-
door surve1ys received information about the program. The responses resulted in the need for more sampling of 
soils, paint, dust, water, and blood-lead levels. Additional sampling was conducted if a residence:  

 
1. Was located in the 3,500 mg/kg lead soils priority area. 
2. Had a child with a blood-lead level greater than 10 µg/dL.  
3. Had a pregnant or nursing woman in the home. 
4. Was known to have paint in poor condition. 
5. Was known to have another possible lead source (e.g., lead pipes, certain hobbies).  
6. Was requested by a resident not within the designated priority risk area. 
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The first year, remediations were performed at 37 properties in accordance with Action Memoranda prepared for 
each property. The Kids First Work Group developed and approved all action and no-action determinations. The 
property owners consented on all investigations and remediations.  
 
The Kids First program integrated a variety of lead toxicity intervention and abatement methods. Additionally, the 
program addressed reducing children’s exposure to lead in soils, dust-containing lead in residences, and additional 
lead sources such as paint and tap water. For these reasons, the Kids First program was presented as an alternative 
in the FS when it was revised and renamed the LCCHP. 
 
The remediation of OU9 was divided into many separate removal actions as well as remedial actions. Table C-2 
summarizes these actions: 
 
Table C-2: Response Actions for OU9 

Area Timeframe Type of Action Remedy Implemented 
Private well 5/29/1986 N/A Water connection to the Parkville Water 

District provided. 
Kids First program – 
individual residences 

10/16/1995 to 
04/21/2000 

Time-critical removal 
actions 

Addressed contaminated media associated 
with residential properties. 

Waste rock piles 08/15/1996 to 
7/31/2001 

Time-critical removal 
actions 

Addressed elevated levels of contaminants in 
mine waste rock piles. 

Morning Star day 
care 

Fall 2005 Time-critical removal 
actions 

Addressed contaminated media associated 
with day care. 

LCCHP – multiple 
residences  

2000 to 2011 Remedial action Addressed contaminated media associated 
with residential properties. 

 
Removal actions under the Kids First program started on October 16, 1995. The LCCHP described in the ROD 
took the place of the Kids First program. An EE/CA was prepared in 1995 to evaluate removal action alternatives 
for the 38 mine waste piles and one control pile, for a total of 39 piles identified in the populated areas within 
OU9. During the RI, eight of the 38 piles were found to be stockpiles of construction materials or to not pose a 
threat to human health or the environment. However, one pile representing this group was evaluated with the 
remaining 30 piles as a control to confirm the EE/CA’s findings. An Action Memorandum issued by the EPA in 
August 1996 selected a non-time-critical removal action requiring the removal of 14 piles with surface lead 
concentrations greater than 3,500 mg/kg. Implementation of this removal action began in 1997, with the removal 
of four mine waste piles. The removal of the remaining 10 mine waste piles finished in 1999. The material 
excavated from the mine waste piles was taken to a repository for disposal and the excavated area was 
revegetated.
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APPENDIX D – SITE MAPS 
Figure D-1: Site Vicinity  
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Figure D-2: OU1 Map 
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Figure D-3: OU2 Map 
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Figure D-4: OU3 Map 
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Figure D-5: OU4 Map 
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Figure D-6: OU5 Map 
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Figure D-7: OU6 Map 
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Figure D-8: OU7 Map 
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Figure D-9: OU8 Map 
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Figure D-10: OU8 Details 

 
 

Source: Final Engineering Evaluation/Cost Analysis – Colorado Zinc-Lead Tailing Area within Lower California Gulch – OU8. California Gulch Superfund Site. July 
1995. 
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Figure D-11: OU9 Map 
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Figure D-12: OU10 Map 
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Figure D-13: OU11 Map 
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APPENDIX E – PRESS NOTICE 
 
  

Pubished in the Herald Democrat May 12, 2022 

 
 



    
 
 

  
 

 
 

      
        

          
   

        
       
         
   
     
       

     
       

       

    
                    

    

  
  

 
  

 
                  

         
                             

 
     

            
  

                
          

      
           
         

 
   
                

    
 

          
 

      
                         

   
          

 
      

                          

 

APPENDIX F – SITE INSPECTION CHECKLIST 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 

I.  SITE INFORMATION 
Site Name: California Gulch Date of Inspection: June 16, 2022 
Location and Region: Leadville, CO Region 8 EPA ID: COD980717938 
Agency, Office or Company Leading the Five-Year 
Review: EPA Weather/Temperature: 50 ºF, sunny 

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: Soil and mine waste excavation with consolidation, treating soils with amendments, 

groundwater treatment in a treatment plant, tunnel plugging, encapsulation of slag. Retaining walls 
along access roads to the waste piles of OU6 including cribbing and caging to prevent erosion. 

Attachments: Inspection team roster attached Site map attached 

II. INTERVIEWS (check all that apply) 
1. O&M Site Manager Devon Horntvedt and 

William Santos Title Date 
representing 
Newmont/Resurrection -
OU1, 4, 8 and 10 and 
CDPHE for remaining 
OUs 
Name 

Interviewed  at site at office by phone  Phone: 
Problems, suggestions Report attached: 

2. O&M Staff 
Name Title Date 

Interviewed ite at s 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 CDPHE 
Contact Kyle Sandor Project 

Name Manager Date Phone No. 
Title 

Problems/suggestions Report attached: 

Agency 
Contact Name 

Title Date Phone No. 
Problems/suggestions Report attached: 

Agency 
Contact 
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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: The Yak Tunnel WTP (OU1) has copies of all O&M documents. 

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: OU1 operates according to the 2008 Consent Decree requirements; NPDES data are readily 
available for the Yak WTP discharge. 

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

Remarks: 

6. Settlement Monument Records Readily available Up to date N/A 
Remarks: Waste piles (e.g., consolidated soil, sediment, tailings and waste rock) are monitored for 
settlement and erosion according to the O&M plans. 

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

Remarks: Sitewide groundwater monitoring results are included in the OU12 Annual Report. 

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

9. Discharge Compliance Records 

Air Readily available Up to date N/A 

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

Remarks: OU1 discharge is monitored to measure compliance with limits set in the 2008 Consent 
Decree. 

10. Daily Access/Security Logs Readily available Up to date N/A 
Remarks: Access is monitored and controlled at OU1. The MGTI portion of OU2 is fenced and 
includes signage regarding the presence of soil contamination. Several OUs required fencing with 
warning signs (e.g., OU6 waste pile ponds, OU7 impoundment, OU9 soil repository, OU10 pump 
house). Portions of OU2, OU3, OU8 and OU9 do not require access restrictions while other areas are 
not fenced but are posted with warning signs (OU4, OU5. OU11). 

IV. O&M COSTS 

1. O&M Organization 

State in-house Contractor for state (OU2, 3, 5, 6, 7, 9, 11 and 12) 

PRP in-house Contractor for PRP (OU1, 4, 8 and 10) 

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: To: Breakdown attached 
Date Date Total cost 

From: To: Breakdown attached 
Date Date Total cost 

From: To: Breakdown attached 
Date Date Total cost 

From: To: Breakdown attached 
Date Date Total cost 

From: To: Breakdown attached 
Date Date Total cost 

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: Fencing is present at the Yak Tunnel WTP on OU1 and around a few other 
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areas, such as the leachate collection ponds in OU6, the capped OU7 Apache Tailing Impoundments, the 
soil repository for OU9 and the pump house at OU10. Fencing is generally in good condition and access 
gates are secured when authorized persons are not present. Fencing required repair in OU6 around the 
Robert Emmet shaft and Marion Pond which is planned to be repaired as part of the routine O&M 
conducted by CDPHE contractors. Fencing was not warranted at OU2, OU3, OU4, OU5 and OU8. 

B. Other Access Restrictions 

1. Signs and Other Security Measures Location shown on site map N/A 
Remarks: Signs are present at OU1 and along stretches of OUs 4, 6 and 9 in locations near the Mineral 
Belt Trail. This recreational path loops through the Site and includes several educational signs about the 
Site history as well as current remedial actions (i.e., the capping pilot study area on OU6). The ponds 
containing ARD are fenced and no trespassing signs are posted. OU7 and OU10 were also 
fenced and warning signs posted. 

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): The institutional controls are enforced through the 
issuance of building permites by the city and county. 
Frequency: As building permits are requested 
Responsible party/agency: Lake County and the city of Leadville 

Contact 

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: Institutional controls have been fully implemented for 10 of the 12 OUs. OU6 may require more 
institutional controls once remediation is complete. The EPA is working with CDPHE and private 
landowners to implement institutional controls for OU11. 

D. General 

1. Vandalism/Trespassing Location shown on site map No vandalism evident 
Remarks: Trespassing has reportedly occurred in OU4 and OU6, by people exploring the area for 
prospecting despite warning signs posted of contamination. The local police department has been tasked 
with conducting routine visits at these areas to enforce the no trespassing laws. 

2. Land Use Changes On Site N/A 
Remarks: Within OU3, some residential development is occurring and, prior to development, the mine 
waste was excavated and taken to the OU6 repository for disposal. 

3. Land Use Changes Off Site N/A 
Remarks: 

VI. GENERAL SITE CONDITIONS 

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

B. Other Site Conditions 

Remarks: 

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: The covers refer to the rock or vegetated soil covers on the mining waste piles, former 
tailings impoundments, fluvial tailings sites along the California Gulch and tailings along the 
Arkansas River. 

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: Vegetative cover includes species that can grow at altitude. Occasionally, the cover requires 
some maintenance where localized barren areas require revegetation, as observed at OU7 and OU10. 
However, these areas have been identified during annual inspections and the O&M contractor is 
addressing these areas during the growing season. 

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

Remarks: A variety of covers are being used on the waste piles. They include armored rock, gravel 
and concrete. 

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: Overflow from waste pile ponds in OU6 is routed to the Robert Emmet area, which then 
subsequently is directed to the LMDT for treatment. However, for the past four years, water levels 
have remained low in the waste rock pile ponds, so overflow has not been a concern. Water levels in 
ponds were well below the berms. 
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9. Slope Instability Slides Location shown on site map 

No evidence of slope instability 

Area extent: 

Remarks: 

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: Several of the waste covers include benches to slow down the velocity of surface runoff and 
convey the runoff to the waste pile ponds in OU6. 

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.) 

1. Settlement (Low spots) Location shown on site map No evidence of settlement 

Area extent: Depth: 

Remarks: 

2. Material Degradation Location shown on site map No evidence of degradation 

Material type: Area extent: 

Remarks: 

3. Erosion Location shown on site map No evidence of erosion 

Area extent: Depth: 

Remarks: 

4. Undercutting Location shown on site map No evidence of undercutting 

Area extent: Depth: 

Remarks: 

5. Obstructions Type: No obstructions 

Location shown on site map Area extent: 

Size: 

Remarks: 

6. Excessive Vegetative Growth Type: 

No evidence of excessive growth 

Vegetation in channels does not obstruct flow 

Location shown on site map Area extent: 
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Remarks: 

D. Cover Penetrations Applicable N/A 

1. Gas Vents Active Passive 

Properly secured/locked Functioning Routinely sampled Good condition 

Evidence of leakage at penetration Needs maintenance N/A 

Remarks: 

2. Gas Monitoring Probes 

Properly secured/locked Functioning Routinely sampled Good condition 

Evidence of leakage at penetration Needs maintenance N/A 

Remarks: 

3. Monitoring Wells (within surface area of landfill) 

Properly secured/locked Functioning Routinely sampled Good condition 

Evidence of leakage at penetration Needs maintenance N/A 

Remarks: Wells were identified in and adjacent to covered waste piles and tailings impoundments and 
were properly labeled and locked. 

4. Extraction Wells Leachate 

Properly secured/locked Functioning Routinely sampled Good condition 

Evidence of leakage at penetration Needs maintenance N/A 

Remarks: 

5. Settlement Monuments Located Routinely surveyed N/A 

Remarks: 

E. Gas Collection and Treatment Applicable N/A 

1. Gas Treatment Facilities 

Flaring Thermal destruction Collection for reuse 

Good condition Needs maintenance 

Remarks: 

2. Gas Collection Wells, Manifolds and Piping 

Good condition Needs maintenance 

Remarks: 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

Good condition Needs maintenance N/A 

Remarks: 

F. Cover Drainage Layer Applicable N/A 

1. Outlet Pipes Inspected Functioning N/A 

Remarks: Abandoned piping was observed under a road in OU6. It will be addressed as part of the 
routine O&M activities. 

2. Outlet Rock Inspected Functioning N/A 
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Remarks: Many of the diversion ditches are lined and reinforced with riprap or gravel. Some of the 
ditches are concrete lined. 

G. Detention/Sedimentation Ponds Applicable N/A 

1. Siltation Area extent: Depth: N/A 

Siltation not evident 

Remarks: Remediation or removal actions have occurred historically to remove excess sediment from 
waste ponds. 

2. Erosion Area extent: Depth: 

Erosion not evident 

Remarks: 

3. Outlet Works Functioning N/A 

Remarks: 

4. Dam Functioning N/A 

Remarks: 

H. Retaining Walls Applicable N/A 

1. Deformations Location shown on site map Deformation not evident 

Horizontal displacement: Vertical displacement: 

Rotational displacement: 

Remarks: Some retaining walls were observed along the access roads to the waste piles of OU6 and 
included cribbing and caging to prevent erosion onto access roads. 

2. Degradation Location shown on site map Degradation not evident 

Remarks: 

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

1. Siltation Location shown on site map Siltation not evident 

Area extent: Depth: 

Remarks: An elaborate network of diversion ditches are constructed throughout OU2, 4, 5, 6, 7, 8, 9 and 
10 to divert runoff to ponds and treatment facilities. 

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

Vegetation does not impede flow 

Area extent: Type: 

Remarks: 

3. Erosion Location shown on site map Erosion not evident 

Area extent: Depth: 

Remarks: 

4. Discharge Structure Functioning N/A 

Remarks: The May 2015 time-critical removal action in the Greenback Pond area has included a gravity-
fed pipe to discharge overflow to the Robert Emmet area. 

VIII. VERTICAL BARRIER WALLS Applicable N/A 
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1. Settlement Location shown on site map Settlement not evident 

Area extent: Depth: 

Remarks: 

2. Performance Monitoring Type of monitoring: 

Performance not monitored 

Frequency: Evidence of breaching 

Head differential: 

Remarks: 

IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable N/A 

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

1. Pumps, Wellhead Plumbing and Electrical 

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: O&M contractor replaces media filters as required. 

Additive (e.g., chelation agent, flocculent): Addition of lime to increase pH and use of polymer to 
allow metals to fall out. 
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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: 260 million (since 2006 and averaged) 

Remarks: 

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

N/A Good condition Needs maintenance 

Remarks: Panels were present at OU1 and OU6 Gaw pump house. Both are in good condition. 

3. Tanks, Vaults, Storage Vessels 

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: In March 2018, the EPA allowed a temporary modification to the Work Plan to be permanent 
for the effluent to be discharged from the Yak Tunnel WTP at a more alkaline pH, which is above the 
previously permitted maximum level. The modification expanded the upper value of the 30-day average 
pH range to 11.0, thereby eliminating the need to add sulfuric acid post treatment to bring plant effluent 
within its previous permitted upper value of the pH range to 9.0. 

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: 
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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 remedy at OU1 is designed to intercept and treat contaminated surface water prior to reaching the 
Lower California Gulch. The Yak Tunnel WTP has been in continuous operation since 1992 and all 
effluent discharge meets criteria established in the 2008 Consent Decree. A number of upgrades to the 
plant hardware, software, electrical conduit, treatment system and surge pond have been completed since 
the previous FYR. The plant is in good working order and will continue to treat influent from the mine 
drainage systems linked to Yak Tunnel. 

The remedies at OUs 2 through 11 were designed to address metals source contamination prior to the 
design and implementation of the sitewide groundwater and surface water remedy under OU12. Source 
control efforts have largely included the excavation and consolidation of contaminated materials, 
including mine tailings, slag and waste rock. These remedies also included the construction of an 
extensive 
network of surface water diversion structures to minimize leaching of metals from these piles and to 
prevent ARD from further impacting surface water at the Site. Phase I remediation is completed at OU6 to 
control sources. Phase 2 (waste rock pile capping) and Phase 3 (resizing of collection channels and ponds) 
is ongoing. An evaluation of whether more work is needed at other source areas will be made based on the 
results of the OU12 long-term groundwater and surface water monitoring. In addition, implementation of 
institutional controls for OU11 is currently underway and institutional controls are planned as the OU6 
remedy nearing completion. 

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. 
O&M activities largely include monitoring and maintenance of the implemented remedies. The Yak 
Tunnel WTP is routinely monitored as part of day-to-day operations and repairs and maintenance are 
performed as needed. Some piles of contaminated material have a gravel or vegetative cap; these are 
maintained by the appropriate parties. 

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. 

D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
The OU1 remedy was optimized in March 2018, modifying the pH in the effluent discharged from the 
Yak Tunnel WTP to a more alkaline pH, thereby eliminating the need to add sulfuric acid post treatment 
to bring plant effluent within its previous permitted pH range. OU6 remediation is ongoing and includes 
improvements to diversion ditches and conveyance systems to address increased volumes of water during 
high water events (snow melts). 
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APPENDIX G – SITE INSPECTION PHOTOGRAPHS  
 
 
 

 
OU1 – Yak Tunnel Water Treatment Plant 

OU1 Yak Water Treatment Plant   OU1 – Yak Water Treatment Plant Surge Pond 

 



G-2

OU2 - Malta Gulch Tailings Impoundment (automobile tires observed in photos) 

OU3 – Slag Pile 



G-3 
 

 
OU3- Former Harrison Street Slag Pile (location for new courthouse and jail) 

 

 

OU3 – Mineral Belt Trail with new homes built in the background 
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OU4 – View from Helen Waste pile showing cribbing along road and drainageway  

OU4 – View from Helen Waste pile showing cribbing along road and drainage controls 
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OU5 – Drainage feature near former smelter area 

 
OU-6 Mikado Waste Rock Pile   OU6 – Mikado Pond and fence 
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OU6 – Greenback Pond and fencing around pond 

OU6 -  Mahala Waste Rock Pile    OU6 – Highland Mary Waste Rock Pile  

 OU6 – Pyrenees Waste Rock Pile   OU6 – Fencing needing repair at Marion Pond  
and drainage feature 
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OU6 – Photo of low water levels    OU6 – GAW Pump House 
 

      

  
OU6 – Diversion ditch from GAW waste rock pile   OU6 – Marion Pond   
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OU-6 RAM Waste Rock Pile    OU6 – Robert Emmett Shaft 
 

 

OU6 – Surface runoff diversion ditches and structures 
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OU6 – Diversion structure under road 

OU6 – Starr Ditch diversion structures 
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OU6 – Repository for remediated soils from other OUs and associated pond 

OU7 – Apache Tailings Impoundment 

 
OU9 – Lead remediated residential home and community where lead remediation has occurred 
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OU11 – Arkansas River near Hayden Ranch 

 
OU-12 – Monitoring well    OU12 – California Gulch sample location CG6 
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OU-12 – Arkansas River monitoring location Segment 2a 

 
OU12 – Arkansas River monitoring location Segment 2b 
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APPENDIX H – DETAILED ARARS REVIEW 
 
CERCLA Section 121(d)(1) requires that Superfund remedial actions attain “a degree of cleanup of hazardous 
substance, pollutants, and contaminants complete into the environment and of control of further release at a 
minimum which assures protection of human health and the environment.” The remedial action must achieve a 
level of cleanup that at least attains those requirements that are legally applicable or relevant and appropriate. 
Applicable requirements are those cleanup standards, standards of control, and other substantive requirements, 
criteria or limitations promulgated under federal environmental laws or state environmental or facility citing laws 
that specifically address a hazardous substance, remedial action, location or other circumstance found at a 
CERCLA site. Relevant and appropriate requirements are those standards that while not “legally applicable” 
address problems or situations sufficiently similar to those encountered at the CERCLA site and that their use is 
well suited to the particular site. Only the state standards that are more stringent than federal requirements may be 
applicable or relevant and appropriate. To-be-considered (TBC) criteria are non-promulgated advisories and 
guidance that are not legally binding, but may be considered in determining the necessary remedial action. For 
example, TBC criteria may be particularly useful in determining health-based levels where no ARARs exist or in 
developing the appropriate method for conducting a remedial action. 
 
Chemical-specific ARARs are health- or risk-based numerical values or methodologies that, when applied to 
site-specific conditions, result in the establishment of numerical values. These values establish an acceptable 
amount or concentration of a chemical that may remain in, or be discharged to, the ambient environment. 
Examples of chemical-specific ARARs include MCLs under the federal Safe Drinking Water Act (SDWA) and 
ambient water quality criteria (AWQCs) enumerated under the federal Clean Water Act. 
 
Action-specific ARARs are technology- or activity-based requirements or limits on actions taken with respect to a 
particular hazardous substance. These requirements are triggered by a particular remedial activity, such as 
discharge of contaminated groundwater or in-situ remediation. 
 
Location-specific ARARs are restrictions on hazardous substances or the conduct of the response activities solely 
based on their location in a special geographic area. Examples include restrictions on activities in wetlands, 
sensitive habitats and historic places. 
 
Remedial actions are required to comply with the ARARs identified in the ROD. In performing the FYR, any 
newly promulgated standards including revised chemical-specific requirements (such as MCLs, ambient water 
quality criteria), revised action and location-specific requirements, and state standards if they were considered 
ARARs in the ROD, are reviewed to establish whether the new requirement indicates that the remedy is no longer 
protective. 
 
Groundwater 
Final performance standards for OU1 through OU11 did not include chemical-specific ARARs for surface water 
and groundwater. It was agreed that the decision on remediation of OU12 (Sitewide Water Quality) would be 
made between the EPA and the PRPs, and memorialized in the Consent Decree only after remedies for source 
remediation was selected and implemented at each OU. 
 
The OU12 ROD identified federal drinking water standards for arsenic, cadmium and lead as groundwater 
ARARs. However, according to OU12 ROD, shallow groundwater is not expected to meet ARARs within a 
reasonable timeframe. Thus, the EPA issued a TI waiver for a small portion of the Site for cadmium and lead in 
the shallow alluvium of Stray Horse, California and Oregon gulches, as well as a portion of the AV floodplain 
near the confluence of California Gulch (Figure H-1). The OU12 ROD did not waive the MCL for arsenic since 
there were no exceedances of the arsenic MCL (Table H-1). 
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Table H-1: Previous and Current ARARs for OU12 Groundwater COCs 
 

COC 
OU12 2012 ROD 

ARAR 
(mg/L)a,b 

Current 
MCL 

(µg/L)a 

 
ARAR Change 

Arsenic 0.01 0.01 None 
Cadmium 0.005 (waived) 0.005 None 
Lead 0.015 (waived) 0.015 None 

Notes: 
 Obtained from 2009 OU12 ROD, page DS-49. 
 Based on the SDWA MCLs. Current MCLs can be found at 

https://www.epa.gov/ground-water-and-drinking-water/table-regulated- 
drinking-water-contaminants (last accessed 4/12/2022). 

mg/L = milligrams per liter 
µg/L = micrograms per liter 

 
Surface Water 
The 1989 OU1 AROD waived attainment of the federal AWQC for the discharge from the Yak Tunnel WTP. 
Further, in the 1991 ESD, the EPA waived water quality-based effluent limitations and standards for the Upper 
Arkansas River since, at that time, it was not yet possible to perform a waste load allocation to determine the 
extent to which the Yak Tunnel discharge and each of the other discharges must be treated to in order for the 
Arkansas River to meet instream water quality requirements. However, technology-based treatment requirements 
that represent the minimum level of control had not been waived. According to the 1991 ESD, the WTP effluent 
must meet best available technology requirements based on acute toxicity testing after two years of operation. The 
2008 Consent Decree established effluent discharge limitations that apply to the discharge at Outfall 001 (Consent 
Decree, Appendix A, Table 1)(Table H-2). These values continue to be used to monitor the concentrations of 
cadmium, copper, mercury, lead and zinc at Outfall 001. 
 
The 2009 OU12 ROD identified the Colorado Water Quality Control Act (5-CCR-1002.31) and applicable water 
quality standards established for the on-site segments of the Arkansas River and California Gulch under the 
Classification and Numeric Standards for the Arkansas River Basin (5 CCR 1002-32) as ARARs for OU12 
surface water. The ROD identified seasonal temporary modifications to the 5 CCR 1002-32 table value standards 
set for cadmium and zinc for the months of April and May in the 2b and 2c segments of the Arkansas River. For 
the remainder of the year, hardness-dependent concentration values are identified as the water quality standards 
and replace the table value standards. CDPHE updated the water quality criteria in December of 2021. The 
hardness-dependent chronic concentrations for cadmium and zinc table value standards have not changed since 
the ROD was issued (Table H-3). In addition, the hardness dependent acute concentration for zinc has not 
changed but the current acute hardness dependent criteria for cadmium have become less stringent. The seasonal 
temporary modifications for segment 2b and 2c expired on December 31, 2013, and renewed in 2021 for both 
segment 2b and 2c; the seasonal values for segment 2b have not changed since the 2009 OU12 ROD, while more 
stringent seasonal values were established for 2c. These changes do not affect monitoring performance of the 
remedy, as the monitoring plan has adopted the most current surface water ARARs. 
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Table H-2: Yak Tunnel WTP Effluent Limits 

 Source: 2008 Consent Decree, Appendix A, Table 1.  



 

 
 

  
 

    
  

   

   
 

   

 

 

 

  
   

 
   

 
 

  
 

 

 
   

 
 

 
 

 
   

 

 

  
 

  
  

  
 

 
  

 
 
 

   

 
              

       
            

            

      
     

         
 

           
 
 
 
 
 

      
      

        
  

 
     

     
 

Table H-3: Comparison of 2009 OU12 Surface Water ARARs to Current Standards 

COC 
Water 

Quality 
Standard 

2009 OU12 ROD ARARs for 
Arkansas River Segments 2b 

and 2c (µg/L)a 

Current CDPHE Standards 
(µg/L)b 

2b and 2c 
Changec 

Cadmium 

June-March 

Acute: 1.136672-[ln(hardness) x 
0.041838] x e(0.9151[ln(hardness)]-3.6236) 

Acute: 1.136672-
(ln(hardness) x 0.041838) x 

e(0.9789[ln(hardness)]-3.866) 
Less stringent 

Chronic: 1.101672-[ln(hardness) 
x 0.041838] x e(0.7998[ln(hardness)]-

3.1725) 

Chronic: 1.101672-
[ln(hardness) x 0.041838] x 

e(0.7998[ln(hardness)]-3.1725) 
No change 

Seasonal 
Modification 
(April-May) 

1.34 NA NA 

Zinc 

June-March 

Acute: 0.978 x 
e(0.8537[ln(hardness)]+2.2178) 

Acute: 0.978 x 
e(0.8537[ln(hardness)]+2.2178) No change 

Chronic: 0.986 x 
e(0.8537[ln(hardness)]+2.0489) 

Chronic: 0.986 x 
e(0.8537[ln(hardness)]+2.0469) No change 

Seasonal 
Modification 
(April-May) 

649 (µg/L) NA NA 

Notes: 
Criteria listed in 2009 OU12 ROD pages DS-48 and DS-49, Segments 2b and 2c are located directly 
downstream from the confluence of California Gulch. 
Based on the water quality standard established for the on-site segments of the Arkansas River and California 
Gulch under the Classification and Numeric Standards for the Arkansas River Basin (5 CCR 1002-32) 
http://www.sos.state.co.us/CCR/DisplayRule.do?action=ruleinfo&ruleId=2360&deptID=16&agencyID=132&d 
eptName=Department of Public Health and Environment&agencyName=Water Quality Control Commission 
(1002 Series)&seriesNum=5 CCR 1002-32 (last accessed 4/12/2022). 
Based on a comparison assuming a hardness of 100 mg/L calcium carbonate. 

NA – not applicable, the seasonal modifications are no longer applied to these segments starting in 2014. 

Acute Chronic 
ROD Current ROD Current 

COC 2b and 2c 2b and 2c 2b and 2c 
2b and 

2c 
Cadmium 1.7 1.79 1.51 1.51 
Zinc 458 458 390 390 
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Figure H-1: TI Waiver Area at the Site 

 
Source: 2009 OU12 ROD 
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APPENDIX I –DATA TRENDS 
 
Table I-1: OU1 Bedrock Groundwater Quality at Monitoring Well BBW-5, 2007 to 2020 
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Table I-2: Yak Tunnel Blockage Water Quality, 2007 to 2020 

 
Source: Yak Annual Monitoring Report 2020. Prepared by Resurrection Mining Company. March 2021. 
 
  



 

 
 

     

 

 

Table I-3: Summary of Yak Tunnel Blockage Water Pumping and Water Levels, 2020 

Table I-4: OU10 Groundwater Quality from Monitoring Well OG1TMW3 

Source: OU-4 and OU-10, 2020 Inspection Report, California Gulch Superfund Site. Prepared by Engineering Analytics, Inc. 
February 2021. 

Table I-5: CSU Macroinvertebrate Sampling Summary in the Arkansas River near Leadville 
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Figure I-1: OU1 Monitoring Locations   



I-5 

Figure I-2: OU12 Surface Water Monitoring Locations 
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Figure I-3: OU12 Groundwater Monitoring Locations  
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Figure I-4: OU12 Aquatic Life Monitoring Locations  
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Figure I-5: Zinc Loading to the Arkansas River from Surface Water Sources at CG-6, 2019 
 

 
Source: 2019 OU12 Annual Report. 

Figure I-6: Cadmium Loading to the Arkansas River from Surface Water Sources at CG-6, 2019 
 

 
 

Source: 2019 OU12 Annual Report. 
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Figure I-7: Dissolved Zinc Concentrations and Load at AR-1 and AR-3A 

 

Figure I-8: Dissolved Cadmium Concentrations and Load at AR-1 and AR-3A 
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Figure I-9: Zinc Loading to the Arkansas River from Surface Water Sources at CG-6, 2021 

  
 

Source: 2021 OU12 Annual Report. 

Figure I-10: Cadmium Loading to the Arkansas River from Surface Water Sources at CG-6, 2021 

 
 

Source: 2021 OU12 Annual Report. 
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Figure I-11: Flow and Dissolved Zinc Concentrations at AR-3A 
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Figure I-12: Flow and Dissolved Cadmium Concentrations at AR-3A 
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APPENDIX J – INTERVIEW FORMS 
 

CALIFORNIA GULCH SUPERFUND SITE  
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: California Gulch 
EPA ID: COD980717938 
Interviewer name:  Interviewer affiliation:  

Subject name: Devon Horntvedt Subject affiliation: Newmont Director, Site 
Management 

Subject contact information: devon.horntvedt@newmont.com 
Interview date: 7/7/22 Interview time: 12:00 
Interview location: Email 
Interview format (circle one):   In Person          Phone          Mail          Email    X      Other: 
Interview category: Potentially Responsible Party (PRP) 

 
1. What is your overall impression of the remedial activities at the Site? 

 
The Site is in excellent shape, with significant upgrades and evaluations of remedial facilities taking place 
every year. Continuous improvement programs, additional internal company oversight, and excellent on-site 
management have the Site in as good a shape as it has ever been.  

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

 
Largely positive, especially relative to prior to any site activities taking place in the 1980s. The Arkansas river 
runs much cleaner, and now recreational and other opportunities for the community continue to be built 
around and expounded upon.  

 
3. What is your assessment of the current performance of the remedy in place at the Site? 

 
The remedy is performing extremely well. The Arkansas River, the primary receiving body to any 
environmental site impacts, is as healthy as it has been in modern history.  

 
4. Are you aware of any complaints or inquiries regarding environmental issues or the remedial action from 

residents since implementation of the cleanup? 
 
No. 

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

convey site-related information in the future? 
 
Yes.  

 
6. Do you have any comments, suggestions or recommendations regarding the management or operation of the 

Site’s remedy? 
 
Not at this time. 

 
7. Do you consent to have your name included along with your responses to this questionnaire in the FYR 

Report? 
 
Yes. 
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CALIFORNIA GULCH SUPERFUND SITE  
FIVE-YEAR REVIEW INTERVIEW FORM 

Site Name: California Gulch 
EPA ID: COD980717938 
Interviewer name:  Interviewer affiliation:  

Subject name: Devon Horntvedt Subject affiliation: Newmont Director, Site 
Management 

Subject contact information: devon.horntvedt@newmont.com 
Interview date: 7/7/22 Interview time: 12:30 
Interview location: Email 
Interview format (circle one):   In Person          Phone          Mail          Email      X    Other: 
Interview category: O&M Contractor/Staff 

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

appropriate)? 
 
The project is going very well. O&M activities have largely reached a steady state except for capital 
investment in the treatment facilities which are undergoing refurbishment now that they’re 30 years into their 
life. Reuse activities continue to be developed, largely in recreation, in the form of new trail easements and 
recreational access. Secondarily, recreation on the Arkansas River continues to set records as the river system 
is as healthy as it has been in modern history.  

 
2. What is your assessment of the current performance of the remedy in place at the Site? 

 
The current remedy is performing very well.  
 

3. What are the findings from the monitoring data? What are the key trends in contaminant levels that are being 
documented over time at the Site? 
 
Contaminant levels in the water drainage have largely remained the same or are trending generally down, but 
vary due to seasonal precipitation. Regardless of those variations, the treatment systems can handle those 
variations and produce high quality effluent that meets the discharge standards.  

 
4. Is there a continuous on-site O&M presence? If so, please describe staff responsibilities and activities. 

Alternatively, please describe staff responsibilities and the frequency of site inspections and activities if there 
is not a continuous on-site O&M presence. 
 
Yes. There are two on-site WTPs, although only the Yak WTP runs regularly and handles all site water 
remediation. Two-to-three staff are on site during work hours and typically work 40 to 50 hours per week, and 
staff are on call 24/7 throughout the week. Responsibilities include everything from day-to-day operations of 
the WTP to daily sitewide inspections of all pumping and water collection facilities. General sitewide 
inspections of the site, stormwater controls, institutional controls and all remedial facilities are performed 
regularly.  

 
5. Have there been any significant changes in site O&M requirements, maintenance schedules or sampling 

routines since start-up or in the last five years? If so, do they affect the protectiveness or effectiveness of the 
remedy? Please describe changes and impacts. 

 
There have been no major changes to site O&M requirements.  

 
6. Have there been unexpected O&M difficulties or costs at the Site since start-up or in the last five years? If so, 

please provide details. 
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Nothing that hasn’t been anticipated. Some of the remedial facilities have reached their end of engineered life 
and these facilities are constantly being evaluated, upgraded and/or replaced.  

 
7. Have there been opportunities to optimize O&M activities or sampling efforts? Please describe changes and 

any resulting or desired cost savings or improved efficiencies. 
 

There may be some opportunities to reduce sitewide groundwater monitoring requirements, given so few 
changes have been noted since the initial and ongoing evaluation and monitoring. 

 
8. Do you have any comments, suggestions or recommendations regarding O&M activities and schedules at the 

Site?  
 
Not at this time.  
 

9. 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 K – INSTITUTIONAL CONTROLS 
 
Figure K-1: 2009 County Institutional Control for Operable Units 3 and 8 
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Figure K-2: 2009 County Institutional Control for 17 Mine Waste Piles Located in OU9  
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Figure K-3: 2010 County Institutional Control for OU9  
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Figure K-4: 2010 County Institutional Control for OUs 4 and 7 
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Figure K-5: 2013 County Institutional Control for OUs 2 and 5 
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Figure K-6: 2013 City Institutional Control for OUs 3, 5, 6, 7, 8 and 9 
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Figure K-7: 2012 Environmental Covenant for Resurrection Mining Company’s Zone A properties 
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Figure K-8: 2012 Environmental Covenant for Resurrection Mining Company’s Zone B properties 
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Figure K-9: 2012 Environmental Covenant for Resurrection Mining Company’s Zone C properties 
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Figure K-10: Lake County Building Permit Procedures 
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Figure K-11: OU12 Institutional Control - Parkville Water Restriction on Private Wells in the Parkville 
Water District 
 
RULES AND REGULATIONS OF THE PARKVILLE WATER DISTRICT 
27 October 2006 
 
ARTICLE 2 – PROHIBITIONS 
2.7 – Private Wells. Private lines, wells, mains and service connections existing and in use on the 
effective date of these Rules and Regulations, or the effective date of any previous Resolution 
promulgating the Rules and Regulations of the District (“effective date”), shall not be enlarged nor 
shall the service connections be increased as to number or size in any private line, well, main or 
service connection, without written permission from the District. For the violation of this provision, 
the District shall shut off the water and discontinue service to the private line, main or service 
connection. After the “effective date” no further private wells shall be drilled within the corporate 
limits of the district without first getting written permission of the District. 
 
Accessed 8/15/2022 https://www.parkvillewater.org/rules-regulations/ 
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Source: Parksville Water District – Lake County Maps accessed 8/15/2022 at https://www.parkvillewater.org/wp-content/uploads/2015/05/dist-map-lg.gif 
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