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I. INTRODUCTION 
 
The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a 
remedy in order 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. 
  
This FYR is being prepared pursuant to the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) Section 121, consistent with the National Contingency Plan (NCP)(40 CFR 
Section 300.430(f)(4)(ii)) and considering U.S. Environmental Protection Agency (EPA) policy. 
  
This is the sixth FYR for the Central City, Clear Creek (CC/CC) Superfund site (Site). The triggering action 
for this statutory review is the completion of the fifth FYR on November 3, 2017. The FYR has been 
prepared due to the fact that hazardous substances, pollutants or contaminants remain at the site 
above levels that allow for unlimited use and unrestricted exposure (UU/UE). 
 
 

The CDPHE has determined in the FYR that the cleanup at the Central City, Clear Creek Superfund 
Site is protective of human health and the environment in the short-term for Operable Unit 2 and 4 
with Operable Unit 3 as protectiveness deferred. The mine tunnel discharges are being captured and 
treated with the exception of Gregory Gulch groundwater. Waste and tailings piles have been 
removed, consolidated, and capped and sediment control features have been installed across the 
Site. Revisions need to be made to the sampling program, an evaluation needs to be completed for 
Gregory Gulch groundwater, and an Institutional Control Implementation Assurance Plan (ICIAP) also 
needs to be completed for the Site.  
 

 
 
The Site consists of five Operable Units (OUs), and three OUs will be addressed in this FYR. Table 1 
includes descriptions of the OUs at the site and their status in this FYR. 
 
Table 1: OU Status in this FYR 

OU # Name Description Status in FYR 
1 Mine 

Discharge 
Treatment 

Designated to address acid mine drainage 
from five mine tunnels using passive 
treatment. OU1 was superseded by the OU3 
ROD. The amendment included treatment of 
two of the five adit discharges as part of OU3. 
The other three mine discharges were 
transferred to OU4. 

Superseded by the OU3 
1991 ROD. OU1 is not 
assessed independently 
in this FYR. The status 
of this OU is included in 
OU3, per the decision 
documents. 

2 Tailings/ 
Waste rock/ 
Remediation 

Addresses remediation of mill tailings and 
mine waste rock piles associated with the five 
discharging tunnels, except for the Quartz Hill 

Included in FYR. 
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OU # Name Description Status in FYR 
tailings impoundment, which was transferred 
from OU2 to OU4. 

3 Discharge 
Control/Phase 
II 

Designated for a more comprehensive 
evaluation of the Clear Creek watershed, 
including treatment of two of the five OU1 
mine discharges. 

Included in FYR. 

4 North Clear 
Creek 

Focuses on sources of metals contamination 
to the North Fork of Clear Creek, a major 
tributary to Clear Creek, including waste rock 
and sediment controls on tributaries to the 
North Fork; the three remaining OU1 adit 
discharges that impact the North Fork; and 
the Quartz Hill tailings impoundment, located 
on Gregory Gulch, a tributary to the North 
Fork. 

Included in FYR. 

5 To be 
Determined 

Established to evaluate potential exposures to 
heavy metals, primarily lead and arsenic, from 
mine waste piles in residential areas of the 
Study Area. 

Not included in this FYR 
because this OU is 
currently undergoing a 
Remedial 
Investigation/Feasibility 
Study (RI/FS) 

 
The Colorado Department of Public Health and Environment (CDPHE), under a cooperative agreement 
with the EPA, has conducted this FYR of the CC/CC Superfund Site, located in Clear Creek and Gilpin 
Counties, Colorado. 
 
Site Background  
 
The Site is on the east slope of Colorado's Front Range, approximately 30 miles west of Denver. 
The Clear Creek drainage basin encompasses roughly 400 square miles and has elevations ranging from 
5,700 feet above mean sea level (ft MSL) to more than 13,000 ft MSL. The cities of Central City, Black 
Hawk, Idaho Springs, Georgetown, Silver Plume and Empire are located within the watershed near the 
Clear Creek mainstem and/or its major tributaries. Designated uses of Clear Creek include recreation, 
agriculture and drinking-water supply. Downstream, Clear Creek empties into the South Platte River 
just north of Denver.  
 
The Site is transected by the Colorado Mineral Belt; the location of numerous ore bodies developed in 
the late 1800s and through the 1900s by extensive underground mine workings. Precambrian gneisses 
and schists are the predominant host rock and are cut by a network of faults. Tertiary Age veins and 
stocks within the host rock are the sources of sulfide ores that contain deposits of several minerals 
including gold, silver, iron, copper, lead, nickel, zinc, cadmium, manganese and others. The area has 
been heavily mined, beginning with the discovery of placer gold in Idaho Springs in 1859 and followed 
quickly by the first lode discovery in Gregory Gulch.  
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Historic mining resulted in modern-era environmental problems. Placer mining required the removal of 
stream substrate and relocation of stream channels. Mine tunnels continue to drain acidic, metals-
laden water. Mine-waste and mill-tailings piles were left unprotected throughout the watershed. 
Dissolved metals including iron, zinc, copper, cadmium, manganese, lead and arsenic, flow into Clear 
Creek and its tributaries and negatively impact the ecology and water quality of these streams. 
Ecological risk is the primary driver of cleanup actions at the Site and is mainly associated with direct 
exposure to metals-contaminated surface water. The Site was placed on the National Priorities List 
(NPL) in 1983 due to elevated concentrations of metals within the Clear Creek basin.  
 
Modern urbanization has also impacted Clear Creek. The towns of Silver Plume, Georgetown and Idaho 
Springs have encroached on the stream. Major roadways including U.S. 6, U.S. 40 and Interstate 70 (I-
70) have caused significant channelization of Clear Creek and created runoff of vehicle waste, traction 
sand and chemical de-icer from the roadway. The legalization of gaming in Black Hawk and Central City 
has increased traffic, impacted the North Fork of Clear Creek, and altered the landscape with the 
removal of steeply sloped hillsides to allow for casino development.
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Figure 1: Site Location
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FIVE-YEAR REVIEW SUMMARY FORM 

 

 
 
II. RESPONSE ACTION SUMMARY 
 
Basis for Taking Action 
 
The Site has been the location of mining, mineral processing and milling activities that produced 
primarily gold and to a lesser extent copper, lead, silver, and zinc. Numerous mining methods 
generated several types of waste: waste-rock piles, mill tailings, and acid-rock drainage (ARD). Site 
maps showing the Site study area, response action locations, and sampling locations can be found in 
Appendix B.  
 

SITE IDENTIFICATION 

Site Name: Central City, Clear Creek Superfund Site 

EPA ID:  COD980717557 

Region: 8 State: CO City/County: Clear Creek and Gilpin 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
Yes 

Has the site achieved construction completion? 
No 

 
REVIEW STATUS 

Lead agency: Colorado Department of Public Health and Environment 
[If “Other Federal Agency”, enter Agency name]: NA 

Author name (Federal or State Project Manager): Kyle Sandor 

Author affiliation: Colorado Department of Public Health and Environment 

Review period: July 1, 2021- November 3, 2022 

Date of site inspection: August 8-9, 2022 

Type of review: Statutory 

Review number: 6 

Triggering action date: November 3, 2017 

Due date (five years after triggering action date): 11/3/2022 
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The EPA added the Site to the NPL in 1983 in order to address concerns about elevated metals 
concentrations in surface and ground waters in the Clear Creek watershed basin resulting from mine 
drainage. The initial Phase I Remedial Investigation/Feasibility Study (RI/FS) was completed in June 
1987. The report indicated that mine discharges from five sources (Argo Tunnel, Big Five Tunnel, 
Gregory Incline Tunnel, Nation Tunnel, and Quartz Hill Tunnel) exceeded Safe Drinking Water Act 
(SWDA) standards or water quality criteria for aluminum, arsenic, cadmium, copper, iron, lead, 
manganese, nickel and zinc. Streams receiving the mine discharge were also impacted with metals 
concentrations exceeding standards. Groundwater taken from monitoring wells near the mine 
discharges also contained elevated concentrations of metals. Subsequent RI/FS’s occurred in the early 
1990s and 2000s. Details of the overall site chronology are in Appendix C.  
 
CDPHE initiated a comprehensive evaluation of the Site via the Phase II RI/FS, which was completed in 
September 1991. The Phase II RI/FS expanded the original Study Area to include the approximately 400 
square mile Clear Creek drainage basin. The Phase II RI was completed in September 1990, and the 
Phase II FS was finalized in September 1991. The Phase II RI/FS also includes a Baseline Risk Assessment 
(BRA) to evaluate risk to human health and the environment from potential contaminants of concern. 
The BRA identified action levels of 130 mg/kg arsenic and 500 mg/kg lead for tailings and waste piles 
incorporated in the Phase II RI. These action levels were designated in the OU3 ROD. A more specific 
summary showing contaminants and the locations in the drainage basin where the contaminant of 
potential concerns (CPOCs) exceeded State of Colorado table value standards (TVS) can be found in 
Appendix D. 
 
OU1 – Mine Discharge Treatment 
 
Investigations indicated ongoing release of contamination from five mine tunnels (Argo Tunnel, Big 
Five Tunnel, National Tunnel, Gregory Incline Tunnel and Quartz Hill Tunnel). OU1 was established to 
address treatment of mine drainage from these tunnels. OU1 was superseded in 1991 to be included in 
the OU3 ROD and will be discussed as part of OU3. 
 
OU2 – Tailings and Waste Rock Remediation 
 
OU2 was designated under OU1 to address the remediation of waste rock in the immediate proximity 
of the five discharging tunnels. The National Waste Pile, Gregory Incline Waste Pile, Quartz Hill Waste 
Pile, and Big Five Waste Pile contributed contaminants in a variety of ways, including runoff from the 
piles, as well as the potential for collapse of unstable piles into surface waters. The Quartz Hill Waste 
Pile was transferred to OU4 in 2006. 
 
OU3 – Mine Discharge Treatment and Mine Waste Remediation 
 
Investigations indicated a threat of release from the Argo Tunnel, and OU3 was originally designated to 
address the control of possible surge events. However, a more comprehensive investigation was 
conducted to ensure all sources were addressed. The investigation, later referred to as the “Phase II 
studies,” was completed in September 1990.  
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To address the issues identified in the Phase II studies, the Site was expanded to the approximately 400 
square mile Clear Creek drainage basin Study Area. OU3 focused on identifying the nature and extent 
of heavy-metals contamination to the mainstem of Clear Creek and its major tributaries.  
 
OU4 – North Fork Clear Creek Mine Discharge Treatment and Mine Waste Remediation 
 
The OU3 ROD included interim measures for the Gregory Incline and the National and Quartz Hill 
Tunnels but delayed the final decision on treatment until treatability studies could be conducted. This 
decision became the basis for OU4, which focuses on the North Fork of the Clear Creek. 
 
Response Actions 
 
The Site was added to the NPL in September 1983. Over the next several years, the EPA initiated 
Remedial Investigations and Feasibility Studies (RI/FS) at the Site. The EPA’s Emergency Response 
program conducted several removal actions at the Site. 
  
The objectives of the remedial actions were to protect human health and the environment from the 
potentially harmful effects of metals present in waste materials associated with historic mining 
activities. Specific remedial action objectives and remediation goals are listed in the RODs for each OU. 
 
OU1 
 
The OU1 ROD was signed September 30, 1987. Recognizing that the discharges from the tunnels 
covered under the OU1 were one of several factors contributing to water quality and aquatic-habitat 
degradation, the EPA noted that the selected remedy in the OU1 ROD was an interim remedy. The 
interim remedy was to include the construction of passive-treatment systems to treat acid mine 
drainage discharging from each of the five tunnels (Argo Tunnel, Big Five Tunnel, National Tunnel, 
Gregory Incline Tunnel and Quartz Hill Tunnel). The selected remedy was contingent on the successful 
completion of pilot studies. If the pilot studies did not show passive treatment to be effective, the OU1 
ROD allowed the flexibility to implement active treatment.  
 
Treatability studies indicated that constructed wetlands would require a large areal extent in order for 
successful metals removal to occur, rendering this option infeasible. Concurrently with these studies, 
the Phase II investigation was initiated to evaluate the Site comprehensively. Full-scale application of 
passive treatment was not implemented at any of the five tunnels. Ultimately, the OU1 ROD was 
superseded by the September 1991 OU3 ROD and will be discussed as part of OU3. 
 
OU2 
 
OU2 was designated specifically to address the remediation of waste rock in the immediate proximity 
of the five discharging tunnels designated under OU1, as summarized below. 
 
The OU2 ROD, dated March 31, 1988, selected remedial actions to include: 

 Slope stabilization at the Big Five and Gregory Incline waste piles; 
 Monitoring of the gabion wall at the Gregory Incline waste pile; and 
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 Run-on controls at the Argo, Big Five, Gregory Incline, National and Quartz Hill waste rock piles. 
 

Similar to the OU1 ROD, the OU2 ROD indicated the selection remedies were interim remedies. The 
OU2 ROD states, “The selected remedy for OU2 is an interim remedy because the net beneficial impact 
to Clear Creek and North Clear Creek will not be realized until the completion of remedial actions for 
the other operable units.” The OU2 ROD called for an interim remedy waiver (SARA Section 121 
(d)(4)(A)) from contaminant-specific ARARs listed in the Feasibility Study. While the “interim remedy 
waver” was initiated in the OU2 ROD, the contaminants were  addressed in the OU3 and OU4 RODs. 
Remedial activities completed to date have adequately addressed all exposure pathways that could 
result in unacceptable risks. Given the OU2 ROD selected an interim remedy, a final remedy will need 
to be documented in a decision document.  
 
CDPHE issued an explanation of significant differences (ESD) for OU2 in September 1999 to address 
new site-specific information developed on risks from lead and arsenic exposure, as well as the newly 
issued Clean Water Act storm water regulations. The ESD presents the following changes to the 
selected remedy: 
 

 Regrading of the Argo waste pile to remove the toe from Clear Creek 
 Capping and constructing a retaining wall along a portion of the toe of the Argo waste pile  
 Constructing run-off controls along the toe of the Argo waste pile  
 Capping the top of the Argo waste pile 
 Capping the Big Five waste pile  
 Constructing a retaining wall and regrading the Big Five waste pile 

 
All of the OU2 response actions are complete. These response actions include slope stabilization, 
capping, run-on and runoff controls, and/or mine waste removal at the Argo and Big Five waste piles. 
Removal actions were conducted by private parties to remediate the Gregory Incline and National 
waste piles as development occurred on the properties. These actions are detailed in previous FYRs. 
 
In June 2006, the Site was reorganized; instead of Quartz Hill being addressed as part of OU2, it was 
moved into OU4 and will be discussed in OU4 hereafter.  
 
OU3 
 
Operable Unit 3 encompasses the Clear Creek watershed, defined as the Site study area. The RI/FS 
screened multiple mine tunnels and waste piles to identify the major source of contaminant loading to 
Clear Creek. Eight draining tunnels (five of which were discussed in OU1 and later moved to OU3) and 
21 waste piles (five of which were included in OU2 and later moved to OU3) were selected for further 
evaluation and a remedial determination.  
 
The OU3 ROD, dated September 1991, updated the decision previously prescribed in the OU1 ROD and 
detailed the decisions resulting from the Phase II investigation. The surface-water remedial action 
objectives discussed during the Phase II studies were to “reduce metals loading to streams from point 
discharges in order to reduce in-stream metals concentrations to levels protective of aquatic life.” 
More specifically, the remedial action objectives (RAOs) were defined in the OU3 ROD as:  
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Surface Water Remedial Action Objectives 

 Reducing contaminant loadings from the mine drainage tunnels, for the contaminants of 
concern at the Site, to levels which allow state stream standards, and state table value 
standards (where they have been determined to be relevant and appropriate) to be met. 

Tailings/Waste-Rock Remedial Action Objectives 
 Preventing incidental ingestion of mine waste posing an excess risk of 1 cancer incidence per 

100,000 people or greater and preventing incidental ingestion of mine waste containing more 
than 500 mg/kg of lead. 

 Preventing collapse of unstable mine waste piles through slope stabilization. 
 Reducing erosion from mine waste piles to the point where stream standards are not exceeded 

by storm water runoff from mine waste piles. 
Groundwater Remedial Action Objectives 

 Preventing ingestion of groundwater having contaminant concentrations in excessing of 
Primary Drinking Water Standards or exceed health-based levels for contaminants which have 
no Primary Drinking Water Standards for contaminants of concern at the Site. 

Air Remedial Action Objective 
 Reducing the excess cancer risk due to inhalation of dust containing heavy metals. 

 
Remedy components of the OU3 ROD included: 

 Capping or physical barriers and ICs for select mine-waste piles (Gregory Gulch piles #1 and #2, 
Clay County, Boodle Mill, McClelland, North Clear Creek, Chase Gulch #1 and #2, Golden Gilpin, 
Black Eagle, Little Bear and Quartz Hill). 

 An alternate drinking water supply where required. 
 Treatment of the Burleigh and Argo Tunnel discharges. 
 A groundwater pump and treatment system in the Idaho Springs area to address non-point, 

source-metals loading to surface water. 
 Reduction in the heavy metals load from Woods Creek. 
 No action to control surge events from tunnel. 

 
The OU3 ROD superseded the OU1 ROD by:  

 Replacing constructed wetlands with chemical treatment for the Argo Tunnel discharge. 
 Using an interim waiver of applicable or relevant and appropriate requirements (ARARs) for the 

discharge from the Big Five Tunnel. Although the OU3 ROD called for an interim waiver, the Big 
Five Tunnel discharge was addressed in the 2005 ESD.  

 Collecting the discharges from the Gregory Incline, National and Quartz Hill tunnels and piping 
the discharges to North Clear Creek to eliminate overland travel and to reduce the potential for 
direct human contact. 

 Invoking an interim remedy waiver of ARARs and delaying a decision on final treatment of the 
Gregory Incline, National and Quartz Hill tunnels until further investigations were conducted 
under Operable Unit 4. 
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Modifications to the OU3 ROD occurred though the following decision documents: 
 A ROD Amendment signed on September 22, 2003, which selected a no action alternative for 

the Burleigh Tunnel discharge. 
  A June 2005 ESD to collect the Big Five Tunnel discharge and convey it to the Argo Tunnel 

Water Treatment Facility. 
 A September 2014 ESD, to implement a flow-control bulkhead in the Argo Tunnel. 

Response actions taken for OU3 prior to this FYR review period are detailed in previous FYRs.  
 

OU4 
 
The basin or watershed of the North Fork of Clear Creek was designated OU4 and encompassed the 
North Fork of Clear Creek, its tributaries, and the main stem of Clear Creek from the confluence with 
the North Fork to the city of Golden, Colorado. The OU4 ROD was signed on September 29, 2004. The 
RAOs selected for OU4 are the following: 
 

Surface Water Remedial Action Objectives 
 Reduce in-stream metals concentrations and sediment transport to minimize water quality 

and habitat impacts and to maximize reasonably attainable water uses of the North Fork of 
Clear Creek. These actions will also support the survival of a brown trout population in the 
North Fork of Clear Creek. 

 Reduce in-stream metals concentrations and sediment transport in North Fork of Clear Creek 
with the purpose of reducing adverse water quality and habitat impacts on the main stem of 
Clear Creek, to protect aquatic life and to support a viable reproducing brown trout 
population in the main stem of Clear Creek. 

 Ensure that in-stream metals concentrations do not degrade drinking water supplies diverted 
from the main stem of Clear Creek. 

 Reduce the toxicity to benthic aquatic organisms living at the surface water/sediment 
interface or in sediment to levels that are protective of aquatic life. 

Tailings/Waste Rock Remedial Action Objectives 
 Control and/or reduce run-on and runoff from tailings/waste-rock piles to minimize 

generation of contaminated runoff and/or ground water and to reduce sediment loading of 
streams. 

 Reduce exposure to arsenic and lead from incidental ingestion of surface tailings/waste rock 
and other mine wastes to minimize the potential threat to human health. 

Ground Water Remedial Action Objectives 
 Control and/or reduce metals loading from ground water to reduce in-stream metals 

concentrations. 
 Ensure that contaminated ground water does not adversely impact human health. 

Air Remedial Action Objective 
 Control airborne metals contaminants in residential areas. 
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The selected remedy components outlined in the OU4 ROD included: 
 

 Treatment of Gregory Incline Tunnel discharge and Gregory Gulch ground water at the 
Bates Hunter Mine Water Treatment Plant; 

 Treatment of the National Tunnel discharge at a passive treatment system downstream of 
Black Hawk along State Highway 119 (SH119); 

 Tributary sediment control involving waste pile removal/capping, sediment detention 
structures on Russell and Nevada Gulches, and other sediment-reduction measures in 
Russell, Gregory and Nevada Gulches; and 

 Improvements to the North Fork of Clear Creek. 
 
The June 2006 administrative restructuring of the Site placed the remaining OU2 and OU3 waste rock 
pile remedial actions into OU4. 
Modifications to the OU4 ROD occurred though the following decision documents: 

 A ROD Amendment, signed on September 14, 2006, added an on-site repository. 
 A ROD Amendment, signed on April 29, 2010, modified the selected remedy for the 

treatment of National Tunnel, Gregory Incline and Gregory Gulch waters. 
Response actions taken for OU4 prior to this FYR review period are detailed in previous FYRs. A 
summary of response actions taken during this FYR period is below.  

 
National Tunnel, Gregory Incline and Gregory Gulch waters and North Clear Creek Water Treatment 
Plant (NCCWTP) - The OU4 ROD called for the National Tunnel, Gregory Inline and Gregory Gulch 
waters to be treated at the Bates Hunter Mine Water Treatment Plant. However, assessments of the 
Bates Treatment Plant indicated the facility did not have adequate capacity. Thus, a modification for 
the collection, conveyance, and active treatment at a new facility were made in the 2010 ROD 
Amendment. NCCWTP was constructed in March 2017 and began the Operational and Functional 
period on March 2, 2017. The facility is currently in the long-term response action (LTRA) period of up 
to 10 years. The NCCWTP effluent is discharged directly to North Clear Creek, and the solid-metal-
containing sludge is disposed of at a municipal landfill. Certified operators run the plant under a 
contract with CDPHE.  
 
On March 22, 2022, CDPHE filed water rights application 22CW3033 to demonstrate CDPHE’s ongoing 
due diligence and to extend the conditional water right. The conditional water right is for the water 
used for treatment and in-stream flow at the NCCWTP.  CDPHE intends to divert the claimed amount of 
water under priority. However, current limitations in the NCCWTP infrastructure that monitors water 
in-flows makes water accounting to the degree required to obtain an absolute water right impossible. 
Modifications are currently being considered by the agencies to improve water accounting accuracy.  
 
On June 10, 2022, CDPHE submitted a Permit Equivalency Document (PED) to the EPA. The PED 
establishes the requirements for discharging water from the NCCWTP in compliance with Federal and 
State ARARs set forth in the OU4 ROD. The EPA sent a letter of PED concurrence on June 15, 2022, with 
an effective date of June 10, 2022. 
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Status of Implementation 
 
OU1 
 
OU1 was designated to specifically address treatment of acid mine drainage from five tunnels 
identified in Table 2. 
 

Table 2: OU1 Sources 
Operable Unit Source Name  Location Status 

OU1 Argo Tunnel Idaho Springs Complete1 

OU1 Big Five Tunnel Idaho Springs Complete1 

OU1 National Tunnel Black Hawk Complete2 

OU1 Gregory Incline Tunnel Black Hawk Complete2 

OU1 Quartz Hill Tunnel Central City Complete2 

1Addressed under OU3 
2Addressed under OU4 

 
The OU1 ROD called for treatability studies of passive systems of the mine discharge. The subsequent 
treatability studies indicated that constructed wetlands would require a large areal extent in order for 
successful metals removal to occur, rendering this option infeasible. Concurrently, with these studies, 
the Phase II RI/FS was initiated to evaluate the Site comprehensively. Full-scale application of passive 
treatment has not been implemented at any of the five tunnels, rather the OU1 ROD was superseded 
by the OU3 ROD. Work started as OU1 but, superseded by the 1991 OU3 ROD, will be discussed as part 
of OU3 for the remainder of this document. OU1 is included in OU3 and is not subject to FYRs per the 
OU3 1991 ROD. 
 
OU2 
 
Response actions for OU2 are complete and included slope stabilization, capping, run-on and runoff 
controls, and/or mine-waste removal at the Argo and Big Five waste piles. Removal actions were 
conducted by private parties to remediate the Gregory Incline and National waste piles as 
development occurred on the properties.  
 
Table 3 Summarizes the OU2 sources. 
 

Table 3: OU2 Sources 
Operable Unit Source Name at Time of ROD Location Status 

OU2 National Waste Pile Black Hawk Complete 
OU2 Gregory Incline Waste Pile Black Hawk Complete 
OU2 Quartz Hill Waste Pile Central City Complete1 
OU2 Argo Waste Pile Idaho Springs Complete 
OU2 Big Five Waste Pile Idaho Springs Complete 

1Addressed under OU4 
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OU3 
 
All of the OU3 response actions are complete. The response actions completed are summarized in 
previous FYRs. Table 4 summarizes the sources and status of completion for OU3. 
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The CDPHE and the EPA continue to collect surface water samples at the Site to determine the status 
of the following RAO:  

Table 4: Operable Unit 3 Sources 
Operable Unit Source Name Location RA Status 

Mine Adit Discharges 
OU4 National Black Hawk Complete1 
OU4 Gregory Incline Black Hawk Complete1 
OU4 Quartz Hill Central City Complete1 
OU3 Argo Idaho Springs Complete1 
OU3 Big Five Idaho Springs Complete1 
OU3 Rockford Idaho Springs No Action2 

OU3 McClelland Dumont No Action2 

OU3 Burleigh Silver Plume No Action 
OU3 Argo Bulkhead Idaho Springs Complete 

Waste Piles 
OU3 Urad Woods Creek Complete 
OU3 Minnesota Mill Tailing Empire Complete 
OU3 McClelland Dumont Complete 
OU3 Black Eagle Chicago Creek Complete 
OU3 Little Bear Creek Idaho Springs Complete 
OU3 Boodle Mill Central City Complete 
OU3 Gregory Gulch #1 Central City Complete 
OU3 Gregory Gulch #2 Central City Complete 
OU3 Gregory Gulch #3 Central City Complete 
OU3 Chase Gulch #1 Black Hawk Complete 
OU3 Chase Gulch #2 Black Hawk Complete 
OU3 Golden Gilpin Mill Black Hawk Complete 
OU3 North Clear Creek Gilpin County Complete 
OU3 North Clear Creek Dredge Gilpin County Complete 
OU3 Clay County Gilpin County Complete 
OU3 Repository Site wide Complete 
OU3 Golden Gilpin Mill Gilpin County Complete 

Ground Water 
OU3 Drinking Water Site wide Complete 
OU3 Virginia Canyon Project  Idaho Springs Complete 

1Originally part of OU1, these areas were re-designated under the 1991 OU3 ROD as either OU3 or 
OU4.  
2No action for the McClelland and Rockford Tunnels was part of the selected remedy in the 1991 OU3 
ROD 
3No action for the Burleigh was part of the OU3 ROD Amendment (2003).  
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Reducing contaminant loadings from the mine drainage tunnels, for the contaminants of concern at 
the Site, to levels which allow state stream standards, and state table value standards (where they 
have been determined to be relevant and appropriate) to be met.  
 
 
OU4 
 
All of the OU4 response actions are complete with the exception of collection of Gregory Gulch 
groundwater. The response actions completed are summarized in the previous section. Table 5 
summarizes the sources and status of completion for OU4. 
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Table 5: Operable Unit 4 Sediment Control Measures and Mine Waste Remediation 
Phase Project Location Remedy  Status 

I Gregory Gulch #3 Gregory Gulch Erosion Control Complete 

I Gregory Gulch Groundwater Gregory Gulch Water management  Not 
Complete 

I Nevada Gulch Sediment 
Retention Basin 

Nevada Gulch 
Drainage Sediment retention Complete 

I Russell Gulch Sediment 
Retention Basin 

Russell Gulch 
Drainage Sediment retention Complete 

I Hampton Waste Rock Pile Russell Gulch Erosion control Complete 
I Russell Gulch Check Dam Russell Gulch Water management Complete 
I Anchor Waste Rock Pile Willis Gulch Erosion control Complete 
I Powers Waste Rock Pile Willis Gulch Erosion control Complete 
I Silver Dollar Waste Rock Pile Willis Gulch Erosion control Complete 
I Willis Gulch Check Dam Willis Gulch Water management Complete 
II Keystone Waste Rock Pile Nevada Gulch Erosion control Complete 
II Nevada Gulch Check Dams Nevada Gulch Water management Complete 
II Alva Adams Waste Rock Pile Russell Gulch Erosion control Complete 
II Baltimore Waste Rock Pile Russell Gulch Erosion control Complete 
II Mattie May Waste Rock Pile Russell Gulch Erosion control Complete 
II Russell Gulch Drop Structures Russell Gulch Water management Complete 

II Pittsburgh Waste Rock and 
Tailings Piles Russell Gulch Erosion control Complete 

II South Willis Gulch Check Dams South Willis Gulch Water management Complete 
III Kokomo Waste Rock Pile  South Willis Gulch DRMS Removal Complete 
III Old Jordan Waste Rock Pile South Willis Gulch Removal Complete 
III Hazeltine Waste Rock Pile South Willis Gulch Erosion control Complete 
III Iroquois Waste Rock Pile Russell Gulch Removal Complete 
III Section 19 Waste Rock Pile Russell Gulch Removal Complete 
III Argo Waste Rock Pile Russell Gulch Removal Complete 
III Aurora Waste Rock Pile Russell Gulch Removal Complete 
III Centennial East Waste Rock Pile Russell Gulch Erosion control Complete 
III Centennial Waste Rock Pile Russell Gulch Erosion control Complete 
III Niagara Waste Rock Pile Russell Gulch Removal Complete 
III Nevada Gulch Tailings Piles Nevada Gulch Removal Complete 

I – III Church Placer South Willis Gulch Site-wide 
Repository Complete 

 
 

The OU4 ROD Amendment selected active treatment of the National Tunnel and Gregory Incline 
discharges, Gregory Gulch surface water, and Gregory Gulch groundwater at a new water treatment 
plant. A conveyance system was designed and constructed to capture source water from Gregory 
Gulch, Gregory Incline and National Tunnel and convey it to the NCCWTP for treatment. The Gregory 
Gulch lateral utilizes a concrete collection box at the downstream end of the Gregory Gulch Flume and 
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a 12”- diameter PVC pipe carries flows from Gregory Gulch and Gregory Incline to the mainline. This 
collection system does not currently capture Gregory Gulch groundwater. 
 
During design of the collection system, the CDPHE coordinated with the city of Black Hawk on the 
design concept for Gregory Gulch groundwater collection. The concept presented to the city included 
construction of an interceptor wall down to bedrock in the gulch itself and a conveyance pipeline 
either above or below ground surface. The city expressed concern regarding the anticipated need to 
shut down Main Street for an extended period, disturbance of aging underground utilities and 
infrastructure, and potential flooding of the Gregory Gulch culvert if an above ground conveyance 
pipeline was constructed. Due to the city’s concerns, the CDPHE elected to evaluate surface-water 
attainment to determine if capture and treatment of Gregory Gulch groundwater is needed for the 
remedy to be protective of human health and the environment. The evaluation of Gregory Gulch 
groundwater is ongoing. Remediation goals for OU4 contaminants of concern were established in the 
2004 OU4 ROD for selected Segments 11 and 13b. Monitoring at those locations is ongoing and a 
discussion of those results can be found in the Data Review section of this report. It has not been 
determined if capture and treatment of the Gregory Gulch groundwater is needed to achieve the 
remediation goals or attainment of surface water standards. 
 
IC Summary  
 
For OUs 2 and 3, the most commonly utilized institutional controls are requirements embodied in 
enforcement tools such as administrative orders on consent, unilateral administrative orders, consent 
decrees, and prospective purchaser agreements. Other ICs, such as contractual agreements and zoning 
requirements also have been used.  
 
As shown in Table 6, CDPHE has secured environmental covenants for all of the OU4 Phase I properties 
and most of the Phase II and Phase III properties as required per C.R.S. 25-15-318 through 327. The 
environmental covenant is intended to alert future landowners that an environmental remediation action 
was completed at the property and to memorialize the associated land-use restrictions resulting from 
waste remaining. Copies of these covenants were provided to the EPA for its Superfund institutional 
control tracking system. CDPHE continues to work with the remaining landowners to have them grant 
their respective covenants. As part of O&M, CDPHE performs annual inspections of all Site properties with 
environmental covenants to ensure land use is consistent with environmental covenant restrictions. This 
is reported in the annual O&M inspection reports. 
 
In addition to institutional controls, engineering controls, such as fences, may be used to ensure remedy 
protectiveness. The Church Placer Operations and Maintenance Plan (June 2011) includes the inspection 
of fences and gates. Frequent monitoring of the integrity of the fence was conducted during the review 
period and is reported in the annual O&M inspection reports.  
 
Additionally, the annual O&M report includes a CDPHE review of self-certification forms. Self-
certification forms are submitted to CDPHE annually from current property owners with ICs 
to ensure existing ICs remain in place. 
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Table 6: Summary of Planned and/or Implemented ICs 
Media, 

engineered 
controls, and 

areas that do not 
support UU/UE 

based on current 
conditions 

ICs Called for in 
the Decision 
Documents 

IC Location 

IC 
Objective/ 

Restrictions 
 

Title of IC 
Instrument 

Implemented 
and Date (or 

planned) 

Alva Adams 
Waste Rock Pile OU4 ROD 

Alva Adams Lode 
Claim MS # 6323, 

Gilpin County 

No excavating, 
grading or 

construction that 
disturbs remedy 
cover or water 
management 

structures  

HMCOV000118 
– 10/04/2014 

Anchor Waste 
Rock Pile OU4 ROD 

Helmer Lode Claim 
MS# 148 and 
Martin Lode Claim 
MS# 147, Gilpin 
County 

Owner cannot 
disturb engineered 
structure without 

submitting plan and 
receiving approval 
through HMWMD 

staff 

HMCOV00054 – 
6/25/2008, 

HMCOV00055 – 
3/17/2015 , 

HCMOV00056 – 
3/17/2015 , 

HMCOV00058 – 
4/20/2011, 

HMCOV00059 – 
2/29/2012 

Argo Mill Site OU4 ROD 

Argo Millsite (MS 
No 8580B) and 

Argo Load (MS No 
8580A) 

Access to Argo 
Tunnel Bulkhead and 
O&M 

HMCOV00142 – 
3/3/2017 

Black Eagle  OU3 Unilateral 
order 

Lat: 39.72689 
Long: -105.5459 
 
 

Deed notifications, 
notify EPA of 
property transfer 
and development 
restrictions. 

UAO – CERCLA 
VIII-94-23 – 
7/15/1994 

Big Five Waste 
Rock Pile 

OU2 
Prospective 
Purchaser 

Agreement 

Lat: 39.74209 
Long: -105.5270 

Deed notifications 
and successor in title 
requirements 

PPA - CERCLA-
VIII-2000-061 
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Media, 
engineered 

controls, and 
areas that do not 
support UU/UE 

based on current 
conditions 

ICs Called for in 
the Decision 
Documents 

IC Location 

IC 
Objective/ 

Restrictions 
 

Title of IC 
Instrument 

Implemented 
and Date (or 

planned) 

Boodle Mill 

OU3 
Prospective 
Purchaser 

Agreement 

Lat: 39.80770 
Long: -105.5309 

 

O&M 
responsibilities, 
deed notifications 
and notify EPA of 
property transfer 

PPA1 

Burleigh Tunnel OU4 ROD 

Parcel 
195713415202, 

Gilpin County (Acct 
R164372) 

No excavation above 
or adjacent to mine 
drainage conveyance 
PVC pipe 

HMCOV00131 – 
8/17/2017 

Centennial East OU4 ROD 
Togo Lode Claim 

MS # 17945, Gilpin 
County 

No excavating, 
grading or 
construction that 
disturbs remedy 
cover or water 
management 
structures 

HMCOV000116 
– 10/15/2014 

Chase Gulch #2 
Waste Rock Pile OU3 ROD 

Lat: 39.803779 
Long: -105.5029 

 
None None1 

Church 
Placer/Hazeltine OU4 ROD 

Church Placer MS # 
416, Parcels 

183524200009, 
183524200008,  
18352420007, 

18352420006, and 
Tract B, Parcel C, 

Church Placer 
Claim 

No tilling, 
excavation, grading, 
construction, or 
other activity that 
disturbs the ground 
surface or sub-
surface, including 
the cover and 
erosion control 
structures, is 
permitted, allowed 
or shall be taken 
with modification of 
the Covenant. 

HMCOV00099 – 
11/16/2013, 

HMCOV000127 
– 4/27/2015, 

HMCOV000128 
– 4/27/2015, 

HMCOV000129 
– 4/27/2015, 

HMCOV000130 
– 4/27/2015 
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Media, 
engineered 

controls, and 
areas that do not 
support UU/UE 

based on current 
conditions 

ICs Called for in 
the Decision 
Documents 

IC Location 

IC 
Objective/ 

Restrictions 
 

Title of IC 
Instrument 

Implemented 
and Date (or 

planned) 

Clay County Mill 

OU3 
Administrative 

order on 
consent 

Lat: 39.80379 
Long: -105.5029 

 

Deed notifications, 
notify the EPA of 
property transfer 
and development 
restrictions. 

AOC – VIII-95-18 
– 6/9/1995 

Gregory Gulch 
Waste Rock Pile 

#1 

OU3 
Administrative 

order on 
consent 

Lat: 39.80039 
Long: -105.5100 

 

Deed notifications, 
notify the EPA of 
property transfer 
and development 
restrictions. 

AOC - CERCLA 
VIII-95-161 

Gregory Gulch 
Waste Rock Pile 

#2 

OU3 Unilateral 
administrative 

order 

Lat: 39.80089 
Long: -105.5039 

 

Deed notifications, 
notify the EPA of 
property transfer. 

UAO – CERCLA 
VIII – 95-
74,75,971 

Gregory Gulch 
Waste Rock Pile 

#3 
OU4 ROD 

Bates Lode Claim 
MS# 13391, Gilpin 

County 

Owner cannot 
disturb engineered 
structures without 
submitting a plan  
and receiving 
approval through 
HMWMD staff . 

HMCOV00060 – 
8/28/2017 

Hampton Waste 
Rock Pile OU4 ROD 

Hampton Lode 
claim MS# 581, 

and Rainbow Lode 
Claim MS# 770, 
Gilpin County 

Owner cannot 
disturb engineered 
structures without 
submitting a plan to 
HMWMD Staff. 

HMCOV00057 – 
5/28/2008, 

HMCOV00067 – 
3/6/2003 

Iroquois Check 
Dam OU4 ROD 

Iroquois Lode 
Claim MS# 4969, 

Gilpin County 

Owner cannot 
disturb engineered 
structures without 
submitting a plan  
and receiving 
approval through 
HMWMD staff . 

HMCOV00061 – 
5/28/2008 
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Media, 
engineered 

controls, and 
areas that do not 
support UU/UE 

based on current 
conditions 

ICs Called for in 
the Decision 
Documents 

IC Location 

IC 
Objective/ 

Restrictions 
 

Title of IC 
Instrument 

Implemented 
and Date (or 

planned) 

Keystone Waste 
Rock Pile OU4 ROD 

Express Lode Claim 
MS # 555, Helos 
Lode Claim MS # 

127, 
Keystone Lode 

Claim MS # 163,  
Moon Lode Claim 
MS # 818, Gilpin 

County 

No excavating, 
grading, 
construction that 
disturbs the remedy 
cover or water 
management 
systems.  

HMCOV00095 – 
8/29/2013, 

HMCOV00096 – 
8/29/2013, 

HMCOV00097 – 
8/29/2013, 

HMCOV00098 – 
8/29/2013 

McClelland 
Tailings Pile 

OU3 Three-
party 

agreement 

Lat: 39.76390 
Long: -105.5899 

 

O&M requirements 
& zoning restrictions 

Three-party 
agreement – 
11/18/1997 

Minnesota Mine 

OU3 
Administrative  

order on 
consent 

Lat: 39.77890 
Long: -105.6890 

 

Deed notifications, 
notify the EPA of 
property transfer. 
Development 
restrictions. 

AOC CERCLA 
VIII-95-041 

National Tunnel 
Waste Rock Pile 

OU2 
Administrative 

order on 
consent 

Lat: 39.79884, -
Long: 105.4843 

Deed notifications, 
notify the EPA of 
property transfer. 
Development 
restrictions 

AOC CERCLA 
VIII-95-14,21,221 

North Clear Creek 
Tailings 

OU4  
Administrative 

order on 
consent 

Lat: 39.78659 
Long: -105.4660 

 

Deed notifications, 
notify the EPA of 
property transfer. 
Development 
restrictions. 

AOC CERCLA 
VIII-96-29 – 
8/21/1996 

Pittsburgh Waste 
Pile OU4 ROD 

Annie Mary Lode 
Claim MS # 11571, 
Mineral Lode Claim 

MS# 162, Eighty 
Niner Lode Claim 

MS# 16779, 

No excavating, 
grading, or 
construction that 
disturbs the remedy 
cover or water 

HMCOV00100 – 
11/18/2013, 

HMCOV00101 – 
11/15/2013, 

HMCOV00102 – 
11/18/2013, 
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Media, 
engineered 

controls, and 
areas that do not 
support UU/UE 

based on current 
conditions 

ICs Called for in 
the Decision 
Documents 

IC Location 

IC 
Objective/ 

Restrictions 
 

Title of IC 
Instrument 

Implemented 
and Date (or 

planned) 

Dorchester Lode 
Claim MS # 408, La 
Place Lode Claim 
MS # 6003, Gilpin 

County 

management 
systems. 

HMCOV00103 – 
11/18/2013, 

HMCOV00117 – 
10/5/2014 

Powers Waste 
Rock Pile OU4 ROD 

Powers Lode Claim 
MS# 550 and Hope 

Lode Claim MS# 
19873, Gilpin 

County 

Owner cannot 
disturb engineered 
structure without 
submitting plan  and 
receiving approval 
through HMWMD 
staff 

HMCOV00053 – 
5/28/2008, 

HMCOV00062 – 
5/28/2008 

 

Quartz Hill 
Tailings Pile 

OU3  
Administrative 

order on 
consent 

 Lat 39.79734, Long 
-105.51467 

Land use restriction 
ordinance 16-03  
(City of Central City) 
implementation of 
Quartz Hill overlay 
district.  

AOC CERCLA 
VIII-2017-00021 

Russel Gulch 
Sediment Dam OU4 ROD 

NW Qtr. Section 
19, T 3 SOUTH, R 

72 WEST 

Sediment dam must 
not be disturbed and 
access for 
maintenance must 
be maintained. 

HMCOV00071 – 
4/23/2010 

Silver Dollar 
Waste Rock Pile OU4 ROD 

Silver Dollar Lode 
Claim MS# 

591Gilpin County 

Owner cannot 
disturb engineered 
structure without 
submitting plan  and 
receiving approval 
through HMWMD 
staff . 

HMCOV00052 – 
5/28/2008, 

HMCOV00063 – 
12/20/2008 

South Willis Gulch 
Check Dam OU4 ROD 

Parcels 
183524200008 and 

183524200007 

Owner cannot 
disturb engineered 
structure without 
submitting plan  and 
receiving approval 

HMCOV00128 – 
4/27/2015, 

HMCOV00129 – 
4/27/2015 
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1ICs in table are missing information. CDPHE is working with the EPA on development of an 
Institutional Control Implementation Assurance Plan (ICIP) and compiling additional IC information. 
 
Systems Operations/Operation & Maintenance  
 
OU2 
 
O&M is required at the OU2 waste piles. CDPHE performs O&M inspections and develops an annual 
report of its findings and corrective actions. The most recent report was completed on March 10, 2022, 
documenting the September 2021 inspection. All the completed OU2 remedies were inspected. 
Specific maintenance issues and follow-up activities are detailed in the March 10, 2022, report. No 
significant maintenance issues were observed that would compromise the protectiveness of the 
remedy.  
 
  

Media, 
engineered 

controls, and 
areas that do not 
support UU/UE 

based on current 
conditions 

ICs Called for in 
the Decision 
Documents 

IC Location 

IC 
Objective/ 

Restrictions 
 

Title of IC 
Instrument 

Implemented 
and Date (or 

planned) 

through HMWMD 
staff . 
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OU3 
 
The ATWTP is in O&M status, treating flows from the Argo Tunnel, Big Five Tunnel and Virginia Canyon 
groundwater. During 2020-2021, the average treated flow was 193 gallons per minute (gpm). Routine 
and non-routine maintenance is performed by contractors hired by CDPHE. 
 
CDPHE visually inspects the National Tunnel and Gregory Incline Tunnel pipeline inlets for the 
impoundment of water annually during the O&M inspections. Impounded water is a visual indicator of 
sediment buildup within the pipeline. When required, CDPHE performs periodic pipeline cleaning. The 
Big Five Tunnel was emergency jetted in August 2020 and May 2021 following observations of flowing 
water outside of the collection trough. Normal flow from the tunnel resumed after jetting was 
completed. During the jetting process, foreign objects (rocks, sticks, etc.) were dislodged along with 
sediment buildup. It was determined that the foreign objects were likely the result of vandalism at 
surface access points. Fencing was installed around the surface access points to prevent future 
vandalism and pipeline blockage. 
 
O&M is required at several of the waste piles. O&M for the OU3 waste piles completed by a third party 
are the responsibility of private parties, U.S. Forest Service, local cities and counties. CDPHE performs 
O&M inspections on the remedy components that were completed by CDPHE and the EPA and 
develops an annual report of its findings and corrective actions for sites managed by CDPHE. The most 
recent report was completed on March 10, 2022, documenting the September 2021 inspection. All the 
completed OU3 remedies were inspected. Specific maintenance issues and follow-up activities are 
detailed in the March 2022 report. No significant maintenance issues were observed that would 
compromise the protectiveness of the remedy.  
 
For this FYR, all OU3 Site remedies were inspected during the August 8-9, 2022, FYR site visit. 
Observations were consistent with the annual O&M report. 
 
OU4 
 
The NCCWTP began operation in March 2017 and is currently in LTRA. CDPHE has contracted with 
Jacobs Engineering Group to provide O&M services at the NCCWTP. Jacobs has held this contract since 
plant operations began. From 2020-2021 the plant treated approximately 115 gpm with design 
capacity to treat 200 to 600 gpm based on seasonal variation. Several operational issues were 
identified in the 2021 North Clear Creek Water Treatment Plant Annual Report including plant 
influent/effluent flow rates, plant influent flow rate accounting, Gregory Gulch valve communication, 
lime system delivery, and sludge recycle pumps. Recommendations for these issues were made in the 
2021 report and changes are being implemented by CDPHE.  
  
O&M is required at several of the waste piles. The O&M for the OU4 waste piles is the responsibility of 
private parties, U.S. Forest Service, local cities, counties or CDPHE. CDPHE performs O&M inspections 
and develops an annual report of its findings and corrective actions. The most recent report was 
completed on March 10, 2022, documenting the September 2021 inspection. All the completed OU4 
remedies were inspected. Specific maintenance issues and follow-up activities are detailed in the 
March 10, 2022, report. No significant maintenance issues were observed that would compromise the 
protectiveness of the remedy.  
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For this FYR, OU4 Site remedies were inspected during the August 8-9, 2022, site visit. Observations 
were consistent with the annual O&M report. 
 
III. PROGRESS SINCE THE LAST REVIEW 
 
This section includes the protectiveness determinations and statements from the last FYR as well as 
the recommendations from the last FYR and the current status of those recommendations. 

 
Table 7: Protectiveness Determinations/Statements from the 2017 FYR 

OU # Protectiveness 
Determination Protectiveness Statement 

1 NA Superseded by Operable Unit 3 
2 Will be Protective The remedy at OU2 is expected to be protective of 

human health and the environment upon 
completion. In the interim, remedial activities 

completed to date have adequately addressed all 
exposure pathways that could result in 

unacceptable risks in these areas. 
3 Protectiveness 

Deferred 
A protectiveness determination of the remedy at 

OU3 cannot be made at this time until further 
information is obtained. Further information will be 
obtained by taking the following actions: Develop 

and implement a systematic, representative 
sampling program, including appropriate arsenic 
detection limits, to determine compliance with 

surface water quality criteria. Conduct additional 
water quality and aquatic life sampling to assess 

protectiveness. Propose re-segmentation or a site-
specific stream standard to the Water Quality 
Control Commission. Address deficiencies of 
previous study, including the collection and 

analysis of more robust location-specific data, and 
consider current guidance to determine if any 

changes are warranted to ensure protectiveness. It 
is expected that these actions will take 

approximately one year to complete, at which time 
a protectiveness determination will be made. 

4 Protectiveness 
Deferred 

A protectiveness determination for the remedy at 
OU4 cannot be made at this time until further 

information is obtained. Further information will be 
obtained by taking the following actions: Establish 
long-term, intergovernmental agreement with the 
city of Black Hawk to provide augmentation water 

to ensure the new OU4 NCCWTP can operate 
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OU # Protectiveness 
Determination Protectiveness Statement 

uncurtailed and continue to monitor water rights 
applications and participate in cases as a 

stakeholder when appropriate. It is expected that 
this action will take approximately one year to 

complete at which time a protectiveness 
determination will be made. 
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Table 8: Status of Recommendations from the 2017 FYR 

OU 
# Issue Recommendations 

Current 
Status 

Current Implementation 
Status Description 

Completion 
Date (if 

applicable) 
3 Compliance with 

surface water ARARs 
cannot be assessed 

due to bias in 
sampling program 

Develop and 
implement a 
systematic, 

representative 
sampling program, 

including appropriate 
arsenic detection 

limits, to determine 
compliance with 

surface water quality 

Ongoing CDPHE is currently 
developing a new 

sampling program to 
address non-attainment 
of water quality across 

the Site. 

Anticipated 
completion 

of new 
sampling 
program 

December 
31, 2024 

3 Remedial actions 
along Clear Creek 

Segment 2a may not 
be able to achieve 
attainment of the 

water quality 
standard for zinc 

Conduct additional 
water quality and 

aquatic life sampling 
to assess 

protectiveness. Re-
segmentation or site-

specific stream 
standards may be 
proposed to the 

Water Quality Control 
Commission at a 

future time.  

Ongoing CDPHE is currently 
developing a new 

sampling program to 
address non-attainment 
of water quality across 

the Site. 

Anticipated 
completion 

of new 
sampling 
program 

December 
31, 2024 

3 Cattle encroachment 
is occurring at the 

Church Placer mine 
waste repository and 

may impact 
vegetated cover 

Continue frequent 
site visits and fence 

repair to avoid cattle 
encroachment 

Completed Fence repairs were 
completed, and 
subsequent site 

inspections have not 
identified any fencing 

issues 

July 1, 2017 

3 Seep water from the 
Church Placer mine 
waste repository is 
migrating onto an 
adjacent privately-

owned property 

Assess nature and 
extent of seep and 

mitigate as deemed 
necessary 

Completed A diversion channel was 
constructed in December 

2017 on the private 
property adjacent to the 
seepage area to convey 
any seepage water to 

South Willis Gulch 

December 
20, 2017 

3 
and 

4 

The current scientific 
literature on lead 

toxicology and 
epidemiology is 

evolving. 

Run the IEUBK model 
using the current 
default values for 

input parameters and 
a range of target 
blood lead levels 

Completed Operable Unit 5 (OU5) 
was established as a 

result of the IEUBK results 
to evaluate potential 
exposures to heavy 

September 
17, 2020 
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OU 
# Issue Recommendations 

Current 
Status 

Current Implementation 
Status Description 

Completion 
Date (if 

applicable) 
between 5-8 μg/dl. 
Consider collecting 
more robust site-
specific data to 

improve the 
predictive nature of 
the model. Monitor 
results of blood lead 
sampling conducted 

by local health 
agencies  

metals, primarily lead and 
arsenic.   

3 
and 

4 

Recent soil sampling 
indicates areas 

where lead 
concentrations 
exceed the site-

specific screening 
level based on 

current land use.  

Evaluate the need for 
further data collection 

and implement 
appropriate 

investigations.  

Ongoing CDPHE is currently 
conducting an RI/FS as 

part of the new OU 5 to 
evaluate residential mine 

waste pile exposure at 
the Site. 

Anticipated 
completion 
of the OU5 

RI/FS 
December 
31, 2024 

4 Exercising of new 
water rights acquired 

by local 
municipalities may 

substantially dewater 
portions of North 

Clear Creek, 
impacting the ability 

of the remedy to 
attain RAOs. 

The agencies were 
unable to obtain an 

agreement with water 
rights holders to 

maintain a minimum 
instream flow. 

However, the city of 
Black Hawk entered 

into an 
intergovernmental 
agreement with the 

State to provide 
augmentation water 
to ensure the new 
OU4 NCCWTP can 

operate uncurtailed. 
Continue to monitor 

water rights cases 
impacting Clear Creek 

Ongoing On March 28, 2022, 
CDPHE submitted an 
application to make 

conditional water rights 
absolute and finding of 

reasonable diligence. Due 
to water accounting 

issues at the WTP it is not 
possible at this time to 

provide the data 
necessary to make the 
water right absolute. 

CDPHE is currently 
looking into WTP 

upgrades which would 
allow for more accurate 

influent and effluent flow 
rate monitoring.  

Anticipated 
installation 

of WTP 
upgrades to 

resolve 
water 

accounting 
issue 

December 
31, 2024 
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The last FYR made a protectiveness determination of “Protectiveness Deferred” for OU3 and OU4. This 
determination resulted in an addendum which was signed on December 28, 2021. Table 8 summarizes 
the protectiveness statements from the 2017 FYR addendum for OU3 and OU4.  
 
Table 9: Protectiveness Determinations/Statements from the 2021 FYR Addendum  

OU # Protectiveness 
Determination Protectiveness Statement 

3 Not Protective State water quality standards may not be met for 
all parameters in all segments. Further information 

will be obtained by taking the following actions: 
 Assess surface water data and aquatic life 

sampling for compliance with surface water 
quality standards and protectiveness of 
expected aquatic organisms; 

 Review OU3 water quality data to ensure 
appropriate arsenic detection limits have 
been attained to fully assess protectiveness, 
and; 

 Consider invoking TI waiver(s) under 
CERCLA or propose re-segmentation or site-
specific stream standard(s) to the Colorado 
Water Quality Control Commission.  

4 Protective Protective 
 
 
Table 10: Status of Recommendations from the 2021 FYR Addendum  

OU 
# Issue Recommendations 

Current 
Status 

Current Implementation 
Status Description* 

Completion 
Date (if 

applicable) 
3 Evaluation of 

protectiveness 
for arsenic in 

surface water in 
OU3 

Collect additional 
water samples 

with an 
appropriate 

detection limit. 
Determine if TI 

Waiver is 
necessary or if 
State will be 

revising arsenic 
standard in the 
near term, then 

issue ROD 
Amendment to set 

Ongoing The temporary modification 
of chronic arsenic is set to 

expire in June 2024. CDPHE 
is developing a new 

sampling program to 
address non-attainment of 

water quality across the Site. 
This recommendation has 

not been implemented due 
to resource constraints.  

NA 
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OU 
# Issue Recommendations 

Current 
Status 

Current Implementation 
Status Description* 

Completion 
Date (if 

applicable) 
human health 

protective remedy 
as in-stream 

standard.  
3 Zinc exceedances 

at select SW 
locations 

Strategize where 
points of 

compliance will 
be; continue 

sampling to collect 
robust location-
specific data to 

support that 
decision. 

Coordinate with 
CDPHE to 

determine if TI 
waiver will be 

necessary.  

Ongoing CDPHE is developing a new 
sampling program to 

address non-attainment of 
water quality across the Site.  

This recommendation has 
not been implemented due 

to resource constraints. 

NA 

4 Exercising of new 
water rights 

acquired by local 
municipalities 

may 
substantially 

dewater portions 
of North Clear 
Creek and may 

impact the 
ability of the 

remedy to attain 
RAOs 

The EPA and 
CDPHE continue to 

monitor water 
rights applications 
and participate in 

cases as a 
stakeholder when 

appropriate. 
CDPHE will file a 
motion with the 
water court in 
March 2022 to 

make the 
conditional water 
rights diversions 

absolute.  

Ongoing On March 28, 2022, CDPHE 
submitted an application to 

make conditional water 
rights absolute and finding 

of reasonable diligence. Due 
to water accounting issues 

at the WTP it is not possible 
at this time to provide the 

data necessary to make the 
water right absolute. CDPHE 
is currently looking into WTP 
upgrades which would allow 
for more accurate influent 

and effluent flow rate 
monitoring.  

NA 

5 Waste-rock piles 
on residential 

properties 
remaining on site 

An additional OU, 
OU5, has been 

created to 
investigate the 

remaining 
residential waste 
piles during the 
RI/FS. Address 

Ongoing On August 25, 2020, CDPHE 
received CA-96883014 to 
begin the RI/FS for OU5. 

CDPHE has hired a 
contractor to conduct the 

RI/FS. Fact Sheet issued April 
4, 2022, identifying OU5 as a 

newly designated OU. 

NA 
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OU 
# Issue Recommendations 

Current 
Status 

Current Implementation 
Status Description* 

Completion 
Date (if 

applicable) 
piles via Time 

Critical Removal 
actions for priority 
piles and initiate 

RI/FS for 
remaining OU5 

piles 

Sampling for the RI began in 
August 2022.  

 
IV. FIVE-YEAR REVIEW PROCESS 
 
Community Notification, Involvement & Site Interviews 
 
The review began on July 1, 2021, and was led by Kyle Sandor, Project Manager, CDPHE. CDPHE 
published notices in the Denver Post, Mountain Ear, Weekly-Register Call, Canyon Courier, and Clear 
Creek Courant in September 2021 stating that there was an FYR underway and inviting the public to 
submit any comments. The published notices can be found in Appendix K.  
 
During the FYR process, interviews were conducted to document any perceived problems or successes 
with the remedy that has been implemented to date. In general, the respondents were aware of the 
environmental issues at the Site and the cleanup activities that have taken place to date. During 
interviews, a respondent answered that (he or she) had seen vandalism at the water treatment plant 
along Highway 6 and at some of the mine safety closures installed by the Colorado Division of 
Reclamation, Mining, and Safety. Additionally, trespassing was stated to have occurred at the water 
treatment plant. Several of the respondents felt that the agencies keep the community involved and 
generally use appropriate communication avenues. Ideas for future communications included utilizing 
local papers, county commissioner meetings, county communications (e.g. newsletters), CSU Extension 
Gilpin County, a Site email list, and in-person outreach (such as the library and community center in 
Gilpin County). One respondent felt the agencies needed to strengthen their communication around 
Operable Unit 5. Additionally, they reported confusion among landowners as to why the EPA is 
becoming involved again and which entity to contact with specific questions.  
 
When asked for additional comments, suggestions or recommendations regarding the management or 
operation of the Site’s remedy, several respondents raised concerns about the sedimentation 
accumulating in gulches as older infrastructures erodes, as well as the need to clean out check dams. 
One respondent recommended that operations and maintenance be prioritized in problem areas or 
areas that could have a problem if wildfires came through. Others stated that more coordination 
between the EPA, CDPHE, and others who work in the area would be helpful to make sure on-the-
ground efforts are not duplicated. Respondents raised remediation-related concerns when asked 
about Operable Unit 5, including making sure that remedies blend into the environment and that 
maintenance is performed.  
 
The results of these interviews and the comments received are further summarized in Appendix G.  
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Data Review 
 
Surface water sampling has been conducted at the CC/CC Superfund Site since the early 1980s. For this 
FYR, an evaluation of surface water data collected from 2015 to 2021 was evaluated.  
 
OU3 
 
The OU3 ROD identified Colorado Water Quality Control Commission (WQCC) Regulations 31 and 38 as 
ARARs. In order to determine whether the standards in place when the OU3 ROD was signed remain 
protective, the EPA first compared the 2021 standards to those cited in the OU3 ROD. For those 
sections with exceedances to both the new and old standards, the EPA considered additional risk 
assessment actions, including additional data collection, to evaluate protectiveness.  
 
Stream segment descriptions are provided in Table 11, and are depicted in Appendix B. Since the 
WQCC has modified stream segments over time, the table below provides segment descriptions for 
1991 (OU3 ROD), 2010 (OU4 ROD) and 2021 (current comparison).  
 

Table 11: Stream Segment Descriptions for 1991, 2010, and 2021  
Segment 

ID 1991  2010 2021 

11 Mainstem of Clear Creek, including all tributaries, lakes, and reservoirs, from the source 
to the I-70 bridge above Silverplume 

2 

Mainstem of Clear Creek, 
including all of the tributaries, 
lakes and reservoirs, from the I-
70 bridge above Silverplume to 
the Argo Tunnel discharge, 
except for the specific listings in 
Segments 3 through 9 

 

 

2a   

Mainstem of Clear Creek, including all of the 
tributaries and wetlands, from the I-70 bridge above 
Silver Plume to a point just above the confluence 
with West Fork Clear Creek, except for the specific 
listings in Segments 3a and 3b 

2b   

Mainstem of Clear Creek, including all of the 
tributaries and wetlands, from the confluence with 
West Fork Clear Creek to a point just below the 
confluence with Mill Creek, except for the specific 
listings in Segments 4 through 8 

2c   

Mainstem of Clear Creek, including all of the 
tributaries and wetlands, from a point just below the 
confluence with Mill Creek to a point just above the 
Argo Tunnel discharge, except for the specific listings 
in Segments 9a, 9b, and 10 
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Table 11: Stream Segment Descriptions for 1991, 2010, and 2021  
Segment 

ID 1991  2010 2021 

3 

Mainstem of South Clear Creek, 
including all tributaries, lakes, 
and reservoirs, from the source 
to the confluence with Clear 
Creek, except for the specific 
listing in 3b 

  

 

3a   

Mainstem of South Clear Creek, including all 
tributaries and wetlands, from the source to the 
confluence with Clear Creek, except for the specific 
listing in Segments 3b and 19 

3b1 Mainstem of Leavenworth Creek from source to confluence with South Clear Creek  
41 Mainstem of West Clear Creek from the source to the confluence with Woods Creek 

51 Mainstem of West Clear Creek from the confluence with Woods Creek to the confluence 
with Clear Creek 

61 All tributaries to West Clear Creek, including all lakes and reservoirs, from the source to 
the confluence with Clear Creek, except for the specific listings in Segments 7 and 8 

7 

Mainstem of Woods Creek from 
the outlet of Upper Urad 
Reservoir to the confluence 
with West Clear Creek 

Mainstem of Woods Creek 
from the outlet of Upper 
Urad Reservoir to the 
confluence with West Clear 
Creek, including Lower Urad 
Reservoir 

 

7a   

Mainstem of Woods 
Creek from the outlet of 
Upper Urad Reservoir to 
the confluence with 
West Clear Creek 

7b   Lower Urad Reservoir 
81 Mainstem of Lion Creek from the source to the confluence with West Clear Creek 

9 

Mainstem of Fall River, 
including all tributaries, lakes, 
and reservoirs, from the source 
to the confluence with Clear 
Creek 

  

 

9a   
Mainstem of Fall River, including all tributaries and 
wetlands, from the source to the confluence with 
Clear Creek 

9b   
Mainstem of Trail Creek, including all tributaries and 
wetlands, from the source to the confluence with 
Clear Creek 
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Table 11: Stream Segment Descriptions for 1991, 2010, and 2021  
Segment 

ID 1991  2010 2021 

10 

Mainstem of Chicago Creek, 
including all tributaries, lakes, 
and reservoirs, from the source 
to the confluence with Clear 
Creek 

Mainstem of Chicago Creek, including all tributaries 
and wetlands, from the source to the confluence with 
Clear Creek, except for specific listings in Segment 19 

11 

Mainstem of Clear Creek from 
the Argo Tunnel discharge to 
the Farmers Highline Canal 
diversion in Golden 

Mainstem of Clear Creek from a point just above the 
Argo Tunnel discharge to the Farmers Highline Canal 
diversion in Golden, Colorado 

12 

All tributaries to Clear Creek, 
including all lakes and 
reservoirs, from the Argo 
Tunnel discharge to the Farmers 
Highline Canal diversion in 
Golden, except for specific 
listings in Segment 13 

All tributaries to Clear 
Creek, including all 
wetlands, from the Argo 
Tunnel discharge to the 
Farmers Highline Canal 
diversion in Golden, 
Colorado, except for specific 
listings in Segment 13a and 
13b 

 

12a   

All tributaries to Clear 
Creek, including all 
wetlands, from the Argo 
Tunnel discharge to the 
Farmers Highline Canal 
diversion in Golden, 
Colorado, except for 
specific listings in 
Segment 12b, 13a, and 
13b 

12b   

Beaver Brook, from the 
source to the confluence 
with Soda Creek, and 
Soda Creek, from the 
source to the confluence 
with Clear Creek. 

13 

Mainstem of North Clear Creek, 
including all tributaries, lakes 
and reservoirs, from the source 
to the confluence 

  

 

13a   

Mainstem of North Clear Creek, including all 
tributaries and wetlands, from its source to its 
confluence with Chase Gulch, and Four Mile Gulch, 
including all tributaries and wetlands, from their 
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Table 11: Stream Segment Descriptions for 1991, 2010, and 2021  
Segment 

ID 1991  2010 2021 
sources to their confluence with North Clear Creek 
and Eureka Gulch, including all tributaries and 
wetlands, from its source to its confluence with 
Gregory Gulch 

13b   

Mainstem of North Clear Creek, including all 
tributaries and wetlands, from a point just below the 
confluence with Chase Gulch to the confluence with 
Clear Creek, except for the specific listings in 
Segment 13a 

19   All tributaries to Clear Creek, including wetlands, 
within the Mt. Evans Wilderness Area 

1Segments with descriptions unchanged from the time of the OU3 ROD Signing. 
*Bold text added to highlight changes in text from 1991, 2010 to 2021.  
 
Using the Water Quality Control Division’s (WQCD) 2022 303(d) Listing Methodology, an evaluation of 
attainment of the 1991, 2010 and 2021 water quality standards was performed for each segment. In 
addition, Macroinvertebrate Multi-Metric Index data was reviewed using methods described in WQCC 
Policy Statement 10-1. 
 
The general OU3 response action objectives are protecting brown trout and improving water quality in 
the mainstem and major tributaries of Clear Creek. While no numeric criteria were established in the 
OU3 ROD, the agencies have continually evaluated the goal of compliance with ARARs by comparing 
water quality to the water quality criteria outlined in regulations promulgated under the Colorado 
Water Quality standards (WQS). The agencies are evaluating the need for a relevant decision 
document that would establish numerical values. Table 12 details the water quality standards in effect 
for Clear Creek Basin at the time of the OU3 ROD signing.
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Table 12: Water Quality Standards for Clear Creek Basin in effect at OU3 ROD, 1991 

Total Recoverable unless otherwise noted (μg/L) 
 Arsenic Cadmium Chromium Copper Iron Lead Manganese Nickel Silver Zinc 

Segment   III VI  Diss. Total  Diss. Total    
01 50 0.4 50 25 11 300 - 8.0 50 1,000 50 0.1 80 
02 50 8.0 100 25 10 - 1,000 5.0 - 1,000 50 0.1 280 

03a 50 0.4 50 25 5.0 300 1,000 4.0 50 1,000 50 0.1 90 
03b 50 0.4 50 40 50 300 1,000 4.0 50 1,000 50 0.1 450 
04 50 3.0 50 25 17 300 1,000 25 50 1,225 100 0.1 60 
05 50 3.0 100 25 23 - 1,000 25 - 1,100 100 0.1 100 
06 TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS 
07 50 14 100 25 23 - 1,000 25 - 9,400 100 0.1 740 
08 - - - - - - - - - - - - - 
09 TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS TVS 
10 50 0.4 50 25 6.0 300 1,000 4.0 50 1,000 50 0.1 110 
11 TVS 3.0 TVS TVS 17 TVS TVS TVS TVS TVS TVS TVS 300 
12 50 10 50 50 1,000 300 - 50 50 - - 50 5,000 
13 50 0.4 100 25 64 - 5,400 45 - 1,000 50 0.1 500 

TVS – Table Value Standards 
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Data was not collected for Segments 1, 3a, 3b, 4, 7, 8, 10 and 12 during the period of review (2015 - 
2021) due to the limited scope of the current sampling program. The OU3 ROD specifically designated 
reduction in heavy metals loading in Segment 7, Woods Creek, as part of the selected remedy. CDPHE 
and the EPA are currently working on a new surface water sampling and analysis plan to address these 
data gaps. 
 
Historic Segment 2 (currently Segments 2a, 2b and 2c) slightly exceeds the 1991 WQS for zinc, with an 
85th percentile of 282 μg/L and a standard of 280 μg/L. Evaluation of the three component segments 
designated after 1991 demonstrates that the source of zinc is in Segment 2a with an 85th percentile 
value of 345 μg/L. The 85th percentile for zinc is below the 1991 WQS for Segment 2b and 2c (92 μg/L 
and 150 μg/L, respectively). As previously noted in the 2017 FYR, a preliminary investigation 
determined Segment 2a is too steep and aquatic conditions would not provide sufficient habitat to 
support fish. Further source response actions are not currently planned at this time, and it is 
anticipated that an ARARs modification or ARARs waiver will be implemented to address historic 
Segment 2. Segment 6 exceeds the 1991 WQS for both acute and chronic copper. As noted in the 2017 
FYR this segment has a low hardness. During the 2015-2021 review period, the average hardness was 
12.5 mg/L, which leads to a stringent calculated TVS for copper. Additionally, the sample location used 
for Segment 6 is on Mad Creek just upstream of the confluence of West Fork and Clear Creek, and only 
three samples were collected at that location. No source areas were identified along Mad Creek during 
the Phase II RI/FS.  
 
Historic Segment 9 (currently Segments 9a and 9b) exceeds the WQS for several parameters. These 
parameters are chronic cadmium, chronic and acute copper, chronic iron, and chronic and acute zinc. 
Segment 9a exceeds the 1991 WQS for chronic copper and acute/chronic zinc. Segment 9b exceeds the 
1991 WQS for chronic cadmium, acute/chronic copper, chronic iron (total recoverable), and 
acute/chronic zinc. Sample locations for Segment 9a include Fall River, and during the Phase II RI/FS no 
sources of metals contamination were identified. Segment 9a also had a low average hardness of 31.5 
mg/L during the 2015-2021 review period, which results in stringent calculated TVS. Segment 9b is Trail 
Creek, and, as stated in previous FYRs and during the Phase II RI/FS, the creek exhibits low flow, which 
is not enough to impact the mainstem of Clear Creek, and no remedial actions were selected or 
performed.  
 
Segment 11 is in attainment for all metals 1991 WQS. Segment 11 data is reviewed below. 
 
Historic Segment 13 will be discussed below due to the impacts on that segment from remedial action 
completed as part of OU4.  
 
The chronic arsenic standard for Segments, 1, 2a, 2b, 2c, 3a, 5, 6, 9a, 10, 11, 12b and 13b has been 
temporarily modified to 0.02 μg/L until 12/31/2024. For Segments 3b, 4 and 9b, the chronic arsenic 
standard is 0.02 μg/L. The 50th percentile (median) total recoverable arsenic in Segments 2a, 2b, 2c, 5, 
6, 9a, 11 and 13b were all non-detect and, therefore, appear to meet 303(D) methodology for 
attainment. However, the method detection limit for EPA Method 200.8 – Determination of Trace 
Elements in Waters and Wastes by Inductively Coupled Plasma – Mass Spectrometry, used by labs 
reporting total recoverable arsenic was 2.5 μg/L. This method detection limit is an order of magnitude 
greater than the 2021 chronic standard. Alternative analytical methods are being considered for the 
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continued arsenic attainment analysis. Additionally, the agencies will be reviewing this change in the 
standard to determine whether it affects protectiveness as part of the ARAR review mentioned above. 
 
OU4 
 
In order to achieve the OU4 RAOs, numeric remediation goals were established in the OU4 ROD. Due 
to the significant variation in hardness during high- and low-flow regimens, the numeric goals were 
established on a seasonal basis of May 1 through August 31 (high flow) and September 1 through April 
30 (low flow).  
 
In addition to the OU4 RAOs, the 2010 OU4 ROD amendment identified WQCC Regulations 31 and 38 
as ARARs; therefore, surface water standard attainment includes comparison to both current 
standards and those in place at the signing of the OU4 ROD. In order to determine whether standards 
promulgated under regulations 31 and 38 after signing of the ROD affect the protectiveness of the OU4 
remedy, a comparison of 2021 standards to those in effect at the time of the OU4 ROD amendment 
was made. 
 

Table 13: Site Remediation Goals and Stream Standards in effect at OU4 ROD, 2004 

Metal Flow 
Regime 

Remediation Goals (μg/L) Stream Standard (μg/L) 

North Fork 
(Segment 

13b) 

Clear Creek 
below Idaho 

Springs 
(Segment 11) 

North Fork 
(Segment 

13b) 

Clear Creek 
below Idaho 

Springs 
(Segment 11) 

Zinc 
(dissolved) 

High-
Flow 

381 200  1,864 (740)1 339 (300)1 

Low-Flow 675  300  1,864 (740)1 339 (300)1 

Copper 
(dissolved) 

High-
Flow 

7.4  5.2  64 17 

Low-Flow 15.1 9.2  64 17 

Cadmium 
(dissolved) 

High-
Flow 

1.9  1.4  6.0 (1.9)1 1.4 

Low-Flow 3.5  2.3  6.0 (3.5)1 2.9 

Manganese 
(dissolved) 

High-
Flow 

1,531  600  5,293 (1,431)1 861 (600)1 

Low-Flow 2,021  600  5,293 (2,021)1 861 (600)1 
1 Value presented is a temporary modification. The underlying standard is in parenthesis. 

 
In the years that have elapsed since the signing of the OU2 (March 1988), OU3 (September 1991) and 
OU4 (September 2004) RODs, the WQCC has adopted several changes in Regulation 38, including 
changes to the water quality standards of the Clear Creek mainstem and tributaries. The historical 
chronology of development and changes of the stream standards of interest (trace metals) through 
September 2014 is outlined in the 2017 FYR. 
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Water quality data were compared to the classification standards for the Clear Creek basin effective 
December 31, 2021. The standards and amendments to Regulations 31 and 38 are provided in 
Appendix J. 
 
Using the Water Quality Control Division's 2022 303(d) Listing Methodology, the OU4 Remediation 
Goals (RGs) were also compared to the data collected between 2017 and 2021 for Segment 13b at the 
confluence with mainstem Clear Creek and for the lower portion of Segment 11. The data is presented 
in Table 14.  
 
The lower portion of Segment 11 is in attainment of the OU4 RGs. The RGs for Segment 13b, North 
Clear Creek, are in attainment with the exception of copper during high-flow. Data was limited for CC-
50 during high flow and included six data points between May 2017 and August 2018. Additional data 
collection is needed to further evaluate the high-flow copper RG.  
 
It should be noted that analysis of the data included samples collected after the 2017 operational start 
date of the NCCWTP.  
 

Table 14: Summary of OU4 Remedial Goals and Current Water Quality  

Contaminant 
of Concern 

Remediation Goals (μg/L) 2017 – 2021  85th Percentile (μg/L) 

Flow 
Regime 

North Fork 
(Segment 

13b) 

Clear Creek Below 
North Clear Creek 

(Segment 11 – 
lower portion) 

CC-50 North Clear 
Creek above 

Confluence with 
Mainstem 

CC-60 Clear 
Creek at 
Church 
Ditch 

Zinc 
(dissolved) 

High-
Flow 381 200 291 79 

Low-
Flow 675 300 510 182 

Copper 
(dissolved) 

High-
Flow 7.4 5.2 14.0 4.5 

Low-
Flow 15.1 9.2 9.5 5.5 

Cadmium 
(dissolved) 

High-
Flow 1.9 1.4 1.7 0.3 

Low-
Flow 3.5 2.3 1.2 0.6 

Manganese 
(dissolved) 

High-
Flow 1,531 600 527 57 

Low-
Flow 2,021 600 159 329 

Bolded values are above applicable standard.  
 
Water treatment at NCCWTP began in March 2017 for Segment 13b of the North Fork of Clear Creek 
(COSPCL13b). Data for OU4 RGs contaminants of concern was reviewed for sampling sites CC-45 (North 
Fork Clear Creek downstream of Black Hawk and upstream of the NCCWTP) and CC-50 (North Fork 
Clear Creek above the confluence with Clear Creek). Figures 2 through 5 below depict concentration 
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versus time at Sampling Stations CC-45 and CC-50. The figures show that concentrations decreased at 
both sites following the implementation of active water treatment on the segment. Downstream 
concentrations (CC-50) of zinc and cadmium have been less consistently reduced following water 
treatment.

Figure 2: Dissolved Cadmium Concentrations on North Fork Clear Creek (x-axis is month/year)

Figure 3: Dissolved Copper Concentrations on North Fork Clear Creek (x-axis is month/year)
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Figure 4: Dissolved Manganese Concentrations on North Fork Clear Creek (x-axis is month/year)

Figure 5: Dissolved Zinc Concentrations on North Fork Clear Creek (x-axis is month/year)
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of the 2010 and 2021 WQS for the applicable segments and Table 16 details the attainment of the 
1991 WQS for the applicable segments. 
 

Table 15: Summary of Non-Attainment of 2010/2021 Standards in the Clear Creek Watershed 
Study Area 

Segment Designated Use 
Causes of Impairment 

2010 2021 
COSPCL01 Aquatic Life- Cold 1 No Data No Data 
COSPCL02a Aquatic Life- Cold 1 Cadmium, Zinc Cadmium, Zinc 
COSPCL02b Aquatic Life- Cold 1 Zinc Zinc 
COSPCL02c Aquatic Life- Cold 1 Cadmium  Cadmium, Aquatic Life (MMI)1 
COSPCL03a Aquatic Life- Cold 1 No Data No Data 
COSPCL03b Aquatic Life- Cold 2 No Data No Data 
COSPCL04 Aquatic Life- Cold 1  No Data No Data 
COSPCL05 Aquatic Life- Cold 1 Copper  Copper 
COSPCL06 Aquatic Life- Cold 1 Copper Copper 
COSPCL07 Aquatic Life- Cold 2 No Data No Data 

COSPCL08 Aquatic Life- Cold 2  No Data/No standards 
applied in Regulation 38 

No Data/No standards applied in 
Regulation 38 

COSPCL09a Aquatic Life- Cold 1 Cadmium, Copper, Zinc Copper, Zinc 

COSPCL09b Aquatic Life- Cold 1 Cadmium, Copper, Iron, 
Zinc  

Cadmium, Copper, Iron, Zinc 

COSPCL10 Aquatic Life- Cold 1 No Data No Data 
COSPCL11 Aquatic Life- Cold 1 Copper, Manganese Copper, Manganese 
COSPCL12 Aquatic Life- Cold 2 No Data No Data 

COSPCL13b Aquatic Life- Cold 2 Cadmium, Copper, Iron, 
Manganese, Lead, Zinc 

Cadmium, Copper, Iron, 
Manganese, Lead, Zinc, Aquatic 
Life (MMI) 

COSPCL19 Aquatic Life- Cold 1 No Data No Data 
1 MMI data collected on Turkey Gulch 
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Table 16: Summary of Non-Attainment of 2015-2021 Data Compared to 1991 Water Quality 
Standards within the Clear Creek Watershed Study Area 

Segment Designated Use Causes of Impairment1 
COSPCL01 Aquatic Life- Cold 1 No Data 
COSPCL02 (a, b & c)2 Aquatic Life- Cold 1 Zinc  
COSPCL03a Aquatic Life- Cold 1 No Data 
COSPCL03b Aquatic Life- Cold 2 No Data 
COSPCL04 Aquatic Life- Cold 1 No Data 
COSPCL05 Aquatic Life- Cold 1 none 
COSPCL06 Aquatic Life- Cold 1 Copper  
COSPCL07 Aquatic Life- Cold 2 No Data 
COSPCL08 Aquatic Life- Cold 2 No Data/No standards applied in Regulation 38 
COSPCL09 (a & b)2 Aquatic Life- Cold 1 Cadmium, Copper, Iron, Zinc 
COSPCL10 Aquatic Life- Cold 1 No Data 
COSPCL11 Aquatic Life- Cold 1 Copper, Manganese 
COSPCL12 Aquatic Life- Cold 2 No Data 
COSPCL13 Aquatic Life- Cold 2 Cadmium, Copper, Iron, Manganese, Zinc 
Notes: 
1 Causes of impairment based on the water quality standards applicable at the time of the 1991 

ROD 
2 Historical (1991) stream segmentation 

 
The causes of impairment when evaluating the current stream segments to 2021 promulgated 
regulations is similar to the evaluation of the segments to 2010 WQSs. Contaminants that have not met 
attainment of the 1991, 2010 and 2021 WQS are cadmium, copper, iron, manganese and zinc. The 
incidences of impairment for these contaminants occur in approximately the same segments when 
comparing the 1991, 2010 and 2021 WQS. Missing data is due to the limited scope of the current 
sampling program.  
 
Site Inspection 
 
The inspection of the Site was conducted on August 8-9, 2022. The inspection was performed by Kyle 
Sandor, CDPHE. The purpose of the inspection was to assess the protectiveness of the remedy. During 
the site inspection, locations of response actions were visited and inspected for signs of damage, 
vandalism, and overall functionality. Due to rain prior to the Site visit, loose and muddy trail conditions 
prevented access to all O&M locations. However, the locations visited were all in working order and 
showed no obvious needs of maintenance. The areas not visited include the following: 
 

 Anchor Waste Pile 
 Hampton Waste Pile 
 Hazeltine Pile 
 Iroquois Pile 
 Russell Gulch Sedimentation Dam 
 South Willis Gulch Check Dam 
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 Willis Gulch Check Dam 
A subsequent inspection was not scheduled due to availability of CDPHE staff and the timing of the FYR 
due date. Additionally, during the 2021 O&M inspection each of these locations were inspected and 
determined to be operating as expected.  
 

V. TECHNICAL ASSESSMENT 
 
OU2 
 
QUESTION A: Is the remedy functioning as intended by the decision documents? 
 
The intent of the OU2 ROD was to minimize the potential for specific mine waste piles to contribute 
metal and sediment loading to Clear Creek through collapse of unstable slopes and through runoff. 
Additionally, the human uptake of metals from the inhalation of dust or ingestion of materials from the 
piles was to be minimized. These objectives have been accomplished at the five waste piles identified 
in the OU2 ROD with the exception of the Quartz Hill Waste Pile, which was addressed under OU4.  
 
QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid? 
 
The Phase I RI/FS for OU2 included a Public Health Evaluation (PHE) to identify contaminants of 
concern that could pose significant risk to human health and the environment, and to evaluate the 
potential impacts in absence of any remedial actions being performed. The PHE estimated the total 
excess upper-bound lifetime cancer risk associated with the following activities: 

 Swimming in Clear Creek; 
 Consuming fish from Clear Creek or North Clear Creek; 
 Inhalation of dust at the Gregory waste pile or Argo waste pile; 
 Inhalation of dust caused by motorcycles atop the Gregory waste pile and 
 Incidental ingestion of soil from the Gregory waste pile or the Argo waste pile. 

  
During the Phase II investigations, the BRA was completed for the Site and further evaluated the 
potential exposures that were found to be associated with potential risks in the PHE. The Phase II 
assessment documented human health action levels for lead and arsenic in soil. The OU3 ROD 
established action levels of 500 mg/kg for lead and 130 mg/kg for arsenic in soil. These action levels 
were set based on incidental ingestion of mine waste under a residential exposure scenario. Since the 
Big Five and Argo mine waste piles exhibited soil concentrations of lead and arsenic greater than the 
risk-based action levels, the 1999 ESD was issued to incorporate capping into the remedy at these two 
piles. However, due to concerns of the local State Historic Preservation Office and the property owner, 
the Argo waste pile was not capped. The Argo waste pile is privately owned, and access to the pile is 
controlled. Therefore, actual human exposure by incidental ingestion is less than under the residential 
scenario. Any changes in the land-use scenario will require an updated human health risk assessment. 
ICs for the Argo waste pile are identified in Table 6. 
 
QUESTION C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 
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No other information has come to light since the previous FYR that could call into question the 
protectiveness of the remedy relative to OU2. 
 
OU3 
 
QUESTION A: Is the remedy functioning as intended by the decision documents? 
 
The intent of the interim remedy in the OU3 ROD was to cap or install physical barriers on select mine 
waste piles, implement alternative drinking water supply where required, treat Burleigh and Argo 
Tunnel discharges, groundwater pump and treatment of non-point source metals loading to surface 
water, and reduction of metals load from Woods Creek. A subsequent ESD modified the original ROD 
to include a no-action alternative for the Burleigh Tunnel discharge, collection of the Big Five Tunnel 
discharge and conveyance to the ATWTF, and construction of a flow-control bulkhead in the Argo 
Tunnel.  
 
These objectives have been accomplished, with the exception of the reduction of metals loads from 
Woods Creek. Water quality data was not available for this segment (COSPCL07) during the FYR review 
period, and an evaluation of standard attainment could not be made. 
 
QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid? 
 
The water quality standards in the Clear Creek watershed have changed since the signing of the OU3 
ROD. The ROD selected Colorado Water Quality Regulations 31 and 38 as ARARs. Regulations 31 and 38 
have changed over time, as has certain water use classification. The EPA needs additional data to 
determine whether the ARARs identified in the OU3 ROD remain protective. Attainment of applicable 
water quality standards may not be possible for all parameters in all segments of the watershed 
without additional remedial action. Further evaluation is needed to determine if ARAR waiver(s) should 
be developed at the Site or if additional response action is needed. A decision document modification 
would be required.  
 
Additionally, the Fifth FYR identified an outdated lead exposure scenario used to screen waste piles for 
response actions in the OU3 ROD. A new Operable Unit 5 was designated to evaluate this further, and 
additional response actions may be conducted at the Site. However, the exposure assumptions, toxicity 
data, cleanup levels, and RAOs used to select the actions completed under OU3 are still valid. 
 
QUESTION C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 
 
No new information has been reviewed that could call into question the protectiveness of the remedy. 
 
OU4 
 
QUESTION A: Is the remedy functioning as intended by the decision documents? 
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With the construction of the NCCWTP, all remedy components of the OU4 ROD have been 
implemented with the exception of Gregory Gulch groundwater collection. Data collected from 2017-
2021 indicates that operation of the NCCWTP has lowered concentrations of cadmium, copper, 
manganese and zinc in Segments 11 and 13b of Clear Creek and North Clear Creek respectively. 
Additionally, remediation goals for the contaminants are being met with the exception of copper (high 
flow) at CC-50. The copper (high flow) exceedance is likely a result of sampling bias as data from that 
segment has not been collected since 2018.  
 
QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid?  
 
The lead exposure scenarios used to screen waste piles for response actions in the OU4 ROD is 
outdated. A new Operable Unit 5 was designated to evaluate this further, and additional response 
actions may be conducted at the Site. However, the exposure assumptions, toxicity data, cleanup 
levels, and RAOs used to select the actions completed under OU4 are still valid. 
 
Additionally, the WQCC added a Water Supply Use Classification and Standards for Clear Creek 
Segment 13b effective June 30, 2020. This addition is due to evidence demonstrating that surface 
waters are used for drinking water and/or there is a reasonable potential for a hydrological connection 
between surface water and alluvial wells used for drinking water.  Given the updated classification, this 
segment of Clear Creek is now available for drinking water use which results in a change to the 
exposure assumptions previously used for evaluating protectiveness. An evaluation needs to be 
completed to ensure the remedy is still protective for this new use. The assessment will be captured in 
the evaluation of stream standards across the watershed. 
 
QUESTION C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 
 
No new information has been reviewed that could call into question the protectiveness of the remedy. 

 
VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

OU2 

 
 

Issues and Recommendations Identified in the Five-Year Review: 

 

OU(s): 3 Issue Category: Remedy Performance 

Issue: Water Quality Standard non-attainment 
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Recommendation: Additional Sampling and possible Technical 
Impracticability waiver 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

Yes Yes EPA/State 
 

EPA December 31, 
2026 

 

OU(s): 4 Issue Category: Monitoring 

Issue: Water Accounting at NCCWTP 

Recommendation: Recommendation: Implement upgrades at NCCWTP to 
allow for more accurate influent and effluent water accounting. This will 
allow for the State to apply for an absolute water right instead of the 
conditional water right currently maintained. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes State 
 

EPA December 31, 
2025 

 
 

OU(s): 4 Issue Category: Remedy Performance 

Issue: Gregory Gulch groundwater collection and treatment 

Recommendation: Evaluate attainment of water quality standards and 
remediation goals to determine if collection and treatment is necessary.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

Yes Yes EPA/State 
 

EPA December 31, 
2026 

 

OU(s): 4 Issue Category: Institutional Controls 

Issue: Implementation of ICs at remaining OU4 source areas 

Recommendation: Work with property owners to add environmental 
covenants to OU4 source areas.    

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State 
 

EPA December 31, 
2025 
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OU(s): 3 and 4 Issue Category: Other 

Issue: ARARs established for OUs 3 and 4 contain both chemical specific 
remediation goals and cite Colorado surface water quality classifications 
and standards which change over time.  

Recommendation:  Review the selected ARARs for OUs 3 and 4 and 
determine whether they remain protective.   

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

Yes Yes EPA/State 
 

EPA December 31, 
2026 

 
 

OU(s):  3 Issue Category: Institutional Controls 

Issue: Information pertaining to some ICs is incomplete, including date 
executed.  

Recommendation:  CDPHE and EPA are completing an ICIAP to identify IC 
deficiencies.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes EPA/State 
 

EPA December 31, 
2024 

 
 

VII. PROTECTIVENESS STATEMENT 
 

Protectiveness Statement(s) 

Operable Unit: 2 
 

Protectiveness Determination: 
Short-term Protective 

Planned Addendum 
Completion Date: 
NA 

Protectiveness Statement:  
The OU2 remedy is an interim remedy and is currently protective of human health and the 
environment because the interim remedial activities to date have adequately addressed all 
exposure pathways that could result in unacceptable risks in these areas.  
 

 

Protectiveness Statement(s) 
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Operable Unit: 3 
 

Protectiveness Determination: 
Protectiveness Deferred 

Planned Addendum 
Completion Date: 
12/31/2026 

Protectiveness Statement:  
The protectiveness determination of the remedy at OU3 cannot be made at this time until 
further information is obtained. Further information will be obtained by taking the following 
actions: 1) Revising current sampling and analysis program to include the implementation of a 
systematic, representative sampling program, with appropriate arsenic detection limits, to 
determine compliance with surface water quality criteria. 
 

 
 

Protectiveness Statement(s) 

Operable Unit: 4 
 

Protectiveness Determination: 
Short-term Protective 

Planned Addendum 
Completion Date: 
NA 

Protectiveness Statement:  
The protective determination of the remedy at OU4 cannot be made at this time until further 
information is obtained, and additional action taken. Further information will be obtained by: 
1) Revising current sampling and analysis program to include the implementation of a 
systematic, representative sampling program, with appropriate arsenic detection limits, to 
determine compliance with surface water quality criteria, 2) Evaluating the need for capture, 
conveyance and treatment of Gregory Gulch groundwater, 3) Completing ICIAP identifying IC 
deficiencies. Additionally, CDPHE will need to establish an absolute water right for the 
operation of the NCCWTP facility.  
 

 
VIII. NEXT REVIEW 
 
The next five-year review report for the Central City, Clear Creek Superfund Site is required five years 
from the completion date of this review.
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Appendix B: Site Map
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Appendix C: Site Chronology 
 

Event Date 
NPL listing 9/8/1983 
Time-Critical Removal Actions 3/1987 – 8/1991 
Remedial Investigation/Feasibility Study complete 6/8/1987 
OU1 ROD signature 9/30/1987 
OU2 ROD signature 3/31/1988 
Transfer of lead status to CDPHE 6/1988 
OU2 Remedial Actions complete 9/1991 – 5/2003 
Phase II Remedial Investigation/Feasibility Study complete 9/1991 
OU3 ROD signature 9/30/1991 
OU3 Administrative Orders on Consent 2/1993 – 9/1998 
OU3 Potentially Responsible Party Removals complete 6/1993 – 

11/1996 
First Five-Year Review 3/30/1994 
OU3 Unilateral Administrative Orders 7/1994 – 9/1997 
OU3 Remedial Actions complete 1/1995 – 9/1999 
OU3 Potentially Responsible Party Remedial Action complete 2/1995 – 8/2000 
OU3 Non-Time Critical Removal Actions complete 11/1996 – 

12/1998 
Second Five-Year Review 3/26/1999 
OU2 ROD Explanation of Significant Differences  9/1/1999 
Argo Tunnel Water Treatment Plant operational and functional 9/28/1999 
OU3 ROD Amendment (Burleigh Tunnel) 6/5/2003 
OU4 Remedial Investigation/Feasibility Study complete 9/29/2004 
OU4 ROD signature 9/29/2004 
Third Five-Year Review 9/29/2004 
Reorganize remaining OU2 and 3 projects under OU4  6/2006 
Amendment to OU3 & OU4 ROD (On-Site Repository) 9/25/2006 
Remediation System Evaluation for Argo Tunnel WTP 9/27/2007 
Acquisition of repository property 10/30/2008 
Fourth Five-Year Review  9/30/2009 
OU3 Argo Tunnel Treatment Plant O&M transferred to state 10/1/2009 
OU4 ROD Amendment (Active Treatment) 4/29/2010 
Quartz Hill Waste Rock Pile completed 9/9/2014 
OU3 ROD Explanation of Significant Differences (Argo Tunnel Discharge Flow-
Control Bulkhead) 

9/12/2014 

Tronox Settlement 1/2015 
2015 Waste Pile Sampling Event 8/11-12/2015 
Argo Tunnel Flo-Control Bulkhead (construction complete) 8/19/2015 
Fifth Five-Year Review 11/3/2017 
2018 Waste Pile Sampling Event 9/11-13/2018 
CDPHE Residential Waste Pile Assessment Report 9/30/2020 
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Fifth Five-Year Review Addendum 12/28/2021 
 
Appendix D: Phase II Risk Assessment Data 
 
Chronic Health Effects Criteria for Phase II Chemicals of Potential Concern 

COPC 

Phase II Risk Assessment 

Reference Dose (RfD) 
mg/kg-day 

Oral Slope    
 Factor (mg/ kg-day)-1 

alation Slope Factor (mg/ kg-
day)-1 

Aluminum - - - 
Arsenic 0.001 1.75 50 

Beryllium 0.005 4.3 8.4 

Cadmium 0.001 (food) 
0.0005 (water) - 6.1 

Chromium (VI) 0.005 - 41 
Copper 0.04 - - 
Fluoride 0.06 - - 

Iron - - - 
Lead - - - 

Manganese 0.2 - - 
Mercury 0.00031 - - 

Nickel 0.02 - 1.7 (as NiS) 
Silver 0.003 - - 
Zinc 0.2 - - 

 
Risk-Based Target Concentrations for Potential Human Exposure 

COPC 

Phase II Risk Assessment 
Incidental 

Ingestion of 
Surface Water 

While Swimming 
(mg/L) 

Ingestion 
of Fish 

(mg/kg) 

Residential 
Ingestion of 

Drinking Water 
(mg/L) 

Incidental 
Ingestion of 

Tailings 
(mg/kg) 

Residential 
Inhalation 

(μg/m3) 

Aluminuma - - - - - 

Arsenic 
9.1 NA 0.035 1,600 NC 

0.037b NA 0.000047b 13b 0.00011b 
Beryllium NA NA NA NA 0.00065b 
Cadmium 4.6 1.3 0.018 1,600 0.00089b 
Chromium 
(VI) 46 NA 0.175 7,900 0.00013b 

Copper 370 NA 1.4 63,000 NC 
Fluoride 550 NA 2.1 NA NA 
Iron - - - - - 
Lead - - - - - 
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Manganese 1,800 NA 7 790,000 NA 
Mercury 
(elemental) NA 0.40 NA NA NA 

Nickel 180 NA 0.7 31,000 0.0032b 
Silver 27 NA 0.11 4,700 NA 
Zinc 1,800 NA 7 310,000 NC 

 
a – Contaminant of Potential Concern for Aquatic Life only. 
b – Target concentration derived to protect against carcinogenic effects. 
NA – Not analyzed in this medium. 
NC – Not calculated. Toxicity criteria are not available. 
 
Average Metals Concentrations in Sampled Waste Piles, Phase II RI (mg/kg) 

COPC Phase II 
RBC 

Black 
Eagle 

Tailings 

Boodle 
Mill 

Tailings 

Boodle 
Mill Waste 

Rock 

Clay 
County 
Tailings 

Clay 
County 
Waste 
Rock 

Empire 
Tailings 

Aluminum - 2,917 4,510 5,175 6,527 6,770 4,592 

Arsenic 
1,600 

299 24 47 84 65 2 
13a 

Cadmium 1,600 7 18 16 4 2 1 
Chromium 7,900 12 11 18 30 34 10 
Copper 63,000 435 168 210 314 206 66 
Iron - 44,367 20,850 26,950 29,267 35,200 15,657 
Lead - 2,810 1,117 1,460 938 486 15 
Manganese 790,000 1,318 3,490 3,034 1,436 280 225 
Nickel 31,000 8 10 15 21 34 6 
Silver  4,700 34 5 22 8 5 1 
Zinc 310,000 1,557 3,640 3,263 1,322 183 369 

 

COPC Phase II 
RBC 

Golden 
Gilpin 

Tailings 

Golden 
Gilpin 
Waste 
Rock 

Gregory 
#2 Waste 

Rock 

Little 
Bear 

Waste 
Rock 

McClelland 
Tailings 

NCC 
Dredge 
Tailings 

Aluminum - 4,860 20,600 9,660 7,540 2,043 6,220 

Arsenic 
1,600 

399 33 62 143 40 47 
13a 

Cadmium 1,600 12 4 6 1 5 7 
Chromium 7,900 26 83 14 21 10 20 
Copper 63,000 434 172 365 168 141 776 
Iron - 34,200 49,600 52,150 60,950 21,733 24,525 
Lead - 2,305 613 708 1,004 1,142 515 
Manganese 790,000 2,580 1,140 1,807 176 796 205 
Nickel 31,000 20 38 16 13 7 12 
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Silver  4,700 17 6 5 15 19 8 
Zinc 310,000 2,480 929 1,117 260 979 803 

a Target concentration derived to protect against carcinogenic effects.
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Appendix E: Inspection Checklist



 OSWER No. 9355.7-03B-P 

 
D-1 

 

I.  SITE INFORMATION 

Site name: Date of inspection: 

Location and Region: EPA ID: 

Agency, office, or company leading the five-year 
review: 

Weather/temperature: 

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______________________________________________________________________ 

_____________________________________________________________________________ 

Attachments:  Inspection team roster attached   Site map attached 

II.  INTERVIEWS  (Check all that apply) 

1.  O&M site manager ____________________________      ______________________      ____________ 
Name    Title   Date 

     Interviewed  at site   at office   by phone    Phone no.  ______________ 
     Problems, suggestions;  Report attached ________________________________________________ 
     __________________________________________________________________________________ 
 

2.  O&M staff ____________________________      ______________________      ____________ 
Name    Title   Date 

     Interviewed  at site   at office   by phone    Phone no.  ______________ 
     Problems, suggestions;  Report attached _______________________________________________ 
     __________________________________________________________________________________ 
 

Central City Clear Creek 8/8-9/2022
Colorado, Region 8 COD980717557

Clear, 80s

Soil contamination, Active water treatment

Kyle Sandor EPS II

Mary Boardman Superfund Unit Leader

CDPHE

I I 

I 

I 

I 

I 



 OSWER No. 9355.7-03B-P 

 
D-2 

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, etc.)  Fill in all that apply. 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 
Agency ____________________________ 
Contact ____________________________      __________________      ________      ____________ 

Name    Title         Date Phone no. 
Problems; suggestions;  Report attached  _______________________________________________ 
__________________________________________________________________________________ 

 

4. Other interviews (optional)   Report attached. 

 

 

 

 

 

 

 

 

 

EPA

Jamie Miller EPA RPM

Trout Unlimited

Lauren Duncan Abandoned Mines Restoration PM

Clear Creek County

Lisa Leben Special Projects Manager

UCCWA

Kerry Major Water Quality Lab Manager

Frederick Rollenhagen, Wally Robinson, Jeremy Reineke, Diane Kelty



 OSWER No. 9355.7-03B-P 
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III.  ON-SITE DOCUMENTS & 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__________________________________________________________________________ 
____________________________________________________________________ 

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

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

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

4. Permits and Service Agreements 
 Air discharge permit    Readily available  Up to date  N/A 
 Effluent discharge    Readily available  Up to date  N/A 
 Waste disposal, POTW   Readily available  Up to date  N/A 
 Other permits_____________________  Readily available  Up to date  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

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

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

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

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

9. Discharge Compliance Records  
 Air      Readily available  Up to date  N/A 
 Water (effluent)    Readily available  Up to date  N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

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

 

PED for WTPs

I I I 

I I 

I I 

I I 

I I 

I I 

I 

I 

I 

I I I 

I 

I 

I 

I 

I 

I I 
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 OSWER No. 9355.7-03B-P 
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IV.  O&M COSTS 

1. O&M Organization 
 State in-house    Contractor for State 
 PRP in-house    Contractor for PRP 
 Federal Facility in-house  Contractor for Federal Facility 
 Other__________________________________________________________________________ 
_________________________________________________________________________________ 

2. O&M Cost Records  
 Readily available  Up to date 
 Funding mechanism/agreement in place 

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__________________________________________________________________________ 
_________________________________________________________________________________ 

B.  Other Access Restrictions 

1. Signs and other security measures  Location shown on site map  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

1,000,000

7/1/2020 6/30/2021 $993,440

Curch Placer Site Repository

I I 

I I 

I 

I 

I 
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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) _________________________________________ 
Frequency  ________________________________________________________________________ 
Responsible party/agency  ____________________________________________________________ 
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__________________________________________________________________________ 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

D.  General 

1. Vandalism/trespassing  Location shown on site map  No vandalism evident 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Land use changes on site  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Land use changes off site  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

VI.  GENERAL SITE CONDITIONS 

A.  Roads      Applicable     N/A 

1. Roads damaged   Location shown on site map  Roads adequate  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

■

■

self-reporting and CDPHE inspection

Annually

CDPHE and private parties

■

■

I 

I 

I 
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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 
Areal extent______________ Depth____________ 
Remarks____________________________________________________________ 
__________________________________________________________________   

2. Cracks     Location shown on site map  Cracking not evident 
Lengths____________ Widths___________ Depths__________ 
Remarks____________________________________________________________ 
__________________________________________________________________   

3. Erosion     Location shown on site map  Erosion not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Holes     Location shown on site map  Holes not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Vegetative Cover  Grass   Cover properly established  No signs of stress 
 Trees/Shrubs (indicate size and locations on a diagram) 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

6. Alternative Cover (armored rock, concrete, etc.)   N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

7. Bulges     Location shown on site map  Bulges not evident 
Areal extent______________ Height____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

 

I 
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8. Wet Areas/Water Damage  Wet areas/water damage not evident 
 Wet areas    Location shown on site map Areal extent______________ 
 Ponding    Location shown on site map Areal extent______________ 
 Seeps     Location shown on site map Areal extent______________ 
 Soft subgrade    Location shown on site map Areal extent______________ 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

9. Slope Instability          Slides  Location shown on site map     No evidence of slope instability 
Areal 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__________________________________________________________________________ 
_________________________________________________________________________________ 

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   Location shown on site map  No evidence of settlement 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Material Degradation  Location shown on site map  No evidence of degradation 
Material type_______________ Areal extent_____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Erosion    Location shown on site map  No evidence of erosion 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

I 



 OSWER No. 9355.7-03B-P 

 
D-8 

 
4. Undercutting   Location shown on site map  No evidence of undercutting 

Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

5. Obstructions Type_____________________   No obstructions 
 Location shown on site map   Areal 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   Areal extent______________ 

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___________________________________________________________ 
_________________________________________________________________   

4. Leachate Extraction Wells 
 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__________________________________________________________________________ 
_________________________________________________________________________________ 
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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__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Outlet Rock Inspected   Functioning   N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

G.  Detention/Sedimentation Ponds  Applicable   N/A 

1. Siltation Areal extent______________ Depth____________   N/A 
 Siltation not evident 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Erosion  Areal extent______________ Depth____________ 
 Erosion not evident 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Outlet Works   Functioning  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Dam    Functioning  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 
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H.  Retaining Walls   Applicable  N/A 

1. Deformations   Location shown on site map  Deformation not evident 
Horizontal displacement____________ Vertical displacement_______________ 
Rotational displacement____________ 
Remarks__________________________________________________________________________ 

_________________________________________________________________________________ 

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 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Vegetative Growth  Location shown on site map  N/A 
 Vegetation does not impede flow 

Areal extent______________ Type____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

3. Erosion    Location shown on site map  Erosion not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

4. Discharge Structure  Functioning  N/A 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

VIII.  VERTICAL BARRIER WALLS        Applicable    N/A 

1. Settlement   Location shown on site map  Settlement not evident 
Areal extent______________ Depth____________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Performance Monitoring Type of monitoring__________________________ 
 Performance not monitored 

Frequency_______________________________  Evidence of breaching 
Head differential__________________________ 
Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

I 

I 

I 
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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__________________________________________________________________________ 
_________________________________________________________________________________ 

I I 7 
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C.  Treatment System   Applicable  N/A 

1. Treatment Train (Check components that apply) 
 Metals removal   Oil/water separation   Bioremediation 
 Air stripping    Carbon adsorbers 
 Filters_________________________________________________________________________ 
 Additive (e.g., chelation agent, flocculent)_____________________________________________ 
 Others_________________________________________________________________________ 
 Good condition   Needs Maintenance  
 Sampling ports properly marked and functional 
 Sampling/maintenance log displayed and up to date 
 Equipment properly identified 
 Quantity of groundwater treated annually________________________ 
 Quantity of surface water treated annually________________________ 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

2. Electrical Enclosures and Panels (properly rated and functional) 
 N/A   Good condition  Needs Maintenance  

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

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__________________________________________________________________________ 
_________________________________________________________________________________ 

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  

approximately 150 million gallons

I 
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D.  Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
 Properly secured/locked   Functioning  Routinely sampled  Good condition 
 All required wells located  Needs Maintenance    N/A 

Remarks__________________________________________________________________________ 
_________________________________________________________________________________ 

X.  OTHER REMEDIES 

If there are remedies applied at the site which are 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 to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 

 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. 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 

is largely complete

Remedies functioning as intended.

I 
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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. 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
____________________________________________________________________ 
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Appendix F: Site Photographs



 

Argo Tunnel Water Treatment Plant 

  



 

Argo Tunnel Water Treatment Plant 



 

Argo Tunnel Flow Control Bulkhead (photo not taken at time of inspection) 

  



 

 

 

North Clear Creek Water Treatment Plant 

  



 

Big Five Tunnel Portal 

  



 

Church Placer Site Repository 

  



 

 

Church Placer Site Repository 
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Appendix G: Summary of Community Interviews 
 
CDPHE published notices in several newspapers in September 2021 announcing the Sixth Five Year 
Review for the Central City, Clear Creek Superfund Site and inviting participation in community 
interviews. These publications included the Denver Post, the Mountain Ear, the Weekly-Register Call, 
the Canyon Courier, and the Clear Creek Courant. CDPHE also sent invitations to specific stakeholders 
that were identified to have potential interest in the site. In total, CDPHE conducted virtual interviews 
and collected written responses from 10 individuals representing local governments, the local 
watershed association, business owners, environmental nonprofits, and state and EPA staff. Interview 
responses are summarized below. (Similar questions used in different templates were combined below 
for easier interpretation.) 
 
1. Are you aware of the former environmental issues at the Site and the cleanup activities that 
have taken place to date? 
Respondents generally had some familiarity with the site and cleanup activities. Several mentioned 
historic mining-related spills that impacted the area. Some of the respondents were very aware of site 
activities due to their involvement in the local watershed association, organizations that work within 
the site, or having grown up and/or lived in the area. 
 
2. What is your overall impression of the project, including cleanup, maintenance and reuse 
activities (as appropriate)? / What is your overall impression of the remedial activities at the Site? 
The site’s remedial project managers stated that cleanup is largely complete, and the project has 
accomplished a lot to improve stream quality and facilitate reuse. Defining the Site’s boundaries has 
proven difficult, which can cause uncertainty for property owners and redevelopment efforts. 
 
3. What is your assessment of the current performance of the remedy in place at the Site? 
The remedial project managers generally agreed that the Site’s remedial features (such as the water 
treatment plants) have significantly reduced impacts to surface waters. Most if not all remedies are 
considered to be performing well. 
 
4. Are you aware of any complaints or inquiries regarding Site-related environmental issues or 
remedial activities from residents in the past five years?  
The remedial project managers were not aware of recent complaints. A few residents and other 
property owners have inquired about the Site, particularly during a transfer of ownership. 
 
5. Have there been any problems with unusual or unexpected activities at the Site, such as 
emergency response, vandalism or trespassing?  
Several respondents were not aware of any of these issues occurring on the site. One reported that the 
water treatment plant along Highway 6 has seen more vandalism and trespassing. Some of the mine 
safety closures installed by the Colorado Division of Reclamation, Mining, and Safety (DRMS) have 
been getting vandalized as well. A couple of respondents mentioned an increase in homelessness in 
the area.  
 
6. Has your office conducted any Site-related activities or communications in the past five 
years? If so, please describe the purpose and results of these activities. 
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Aside from ongoing operation and maintenance, CDPHE’s recent communications have pertained to 
the sampling and results from the 2015 waste pile sampling effort. Efforts are just beginning to 
increase awareness of the new Operable Unit 5 to address potential risks from lead and/or arsenic in 
waste piles, particularly in residential settings. The uncertainty in EPA adoption of new CDC blood lead 
reference levels makes the risk evaluation more difficult. 
 
7. Are you aware of any changes to state laws or local regulations that might affect the 
protectiveness of the Site’s remedy? 
A few respondents were not aware of changes to laws or regulations that would affect the Site. 
However, Colorado’s Water Quality Control Commission recently modified their regulations to apply a 
low arsenic standard to stream segments with a water supply use designation. It is not yet known if 
this will affect the determination of protectiveness at the Site. 
 
8. Are you comfortable with the status of the institutional controls at the Site? If not, what are 
the associated outstanding issues? 
A couple of the remedial project managers stated they were comfortable with the institutional 
controls. One pointed out that the institutional control inspection and certification documents are 
confusing because mining claim names do not necessarily coincide with the common name given to 
the mine. Also, the creation of the new OU5 will likely call for additional institutional controls. 
 
9. Are you aware of any changes in projected land use(s) at the Site? 
Several respondents mentioned developments either planned or in progress in Idaho Springs near the 
Argo Mill, including a bike park, gondola, hotel, and other facilities/buildings. Several others mentioned 
a proposed whiskey distillery in Black Hawk. Other developments include the Central City Parkway, a 
quarry expansion on Highway 6 and I-70, the construction of more casinos, and a surge in residential 
development. One respondent stated that efforts are being made to encourage visitors in the area to 
stay and recreate for several days instead of just one. 
CDPHE stated they have been working with the property owners to ensure that future land uses will 
not create unacceptable risks. 
One respondent pointed out that they see very few new lots being created, but people are finding and 
building on existing “dream lots,” which they explained as the rezoning of mining claims to allow for 
residential use completed in 1970s by Clear Creek County. 
 
10. Have the EPA and CDPHE kept involved parties and surrounding neighbors informed of 
activities at the Site? How can CDPHE and the EPA best provide Site-related information in the 
future? 
Several of the respondents felt that the agencies keep the community involved and generally use the 
appropriate communication avenues. Several expressed appreciation for CDPHE’s involvement in local 
watershed association meetings. Ideas for future communications included utilizing local papers, 
county commissioner meetings, county communications (e.g. newsletter), CSU Extension Gilpin 
County, a Site email list, and in-person outreach (such as the library and community center in Gilpin 
County).  
One respondent felt that the agencies needed to strengthen their communication around the new 
Operable Unit 5. Also, they reported some confusion among landowners around what the status of the 
Site is (why the EPA is becoming involved again) and which entity to contact with specific questions. 
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11. Do you have any comments, suggestions or recommendations regarding the management or 
operation of the Site’s remedy? / Do you have any comments, suggestions or recommendations 
regarding the project? 
One concern raised by a couple of respondents was the sedimentation accumulating in gulches as 
older infrastructure erodes, as well as the need to clean out check dams. One respondent 
recommended that operation and maintenance be prioritized in problem areas or areas that could 
have a problem if wildfires came through. Another thought that more coordination between the EPA, 
CDPHE, and others who work in the area would be helpful to make sure on-the-ground efforts are not 
duplicated. 
Recommendations for additional groups to reach out to (if they had not been already) included the 
Upper Clear Creek Watershed Association, Trout Unlimited, county/local government contacts, 
Frontier Environmental, DRMS, and a newer group called the Clear Creek Watershed and Forest Health 
Partnership.  
A few different documents were also mentioned that may be helpful in regard to the project. These 
included the Frontier Environmental 2015 study in Clear Creek regarding repositories, the Integrated 
Watershed Management Plan done by Trout Unlimited, and a wildfire risk assessment. 
One respondent discussed a proposal of his to have mills process and extract materials from waste 
rock in order to fund projects. He expressed an interest in further discussing his proposal with the 
agencies since he thought it would be beneficial to the community from a health and economic 
perspective. 
 
The following questions refer to future events:  
 
The Colorado Department of Public Health and Environment and the Environmental Protection 
Agency will be establishing an Operable Unit 5 for the Site. The purpose of OU5 is to evaluate the 
potential for human exposure to heavy metals, primarily lead and arsenic, from mine waste piles in 
residential areas of the Site. This new OU is the result of recommendations for additional 
investigations from the previous Five-Year Review. The agencies will be investigating mine waste 
piles in areas currently used and zoned for residential use. 
 
 
12. What questions or concerns do you have about the new Operable Unit 5? 
Respondents pointed out some community attitudes and values to be aware of with the creation of 
Operable Unit 5. For example, some residents who are entrenched in the mining lifestyle and unaware 
of human health concerns may be harder to reach. Some landowners may be concerned that the 
agencies may start dictating what they can and can’t do. One respondent said that placing an emphasis 
on historic preservation will go a long way with the community. 
It will be important to continue to engage the local governments and watershed association as 
Operable Unit 5 progresses. One respondent who works with emergency response in Gilpin County 
mentioned another issue related to the construction of new homes, which is the lack of egress 
windows.  
Respondents raised some remediation-related concerns, including making sure that remedies blend 
into the environment and that maintenance is performed. DRMS said they have closed more than 
2,000 mining-related holes and are continuing to find them, so if future safety issues arise in the 
project, they may be able to assist. 
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13. Are you aware of areas of new residential development in the area? 
Several respondents are aware of an increase in residential development, including new homes being 
built on mining claims. One pointed out that the state demographer’s office is expecting population 
growth in this area. 
 
14. Can you help us identify areas of current or planned residential developments in your 
jurisdiction? 
Areas identified for residential development included York Gulch, Russel Gulch, St. Mary’s Glacier, the 
upper Leavenworth area, and general alpine areas in the greater Clear Creek area. One respondent 
mentioned that the Clear Creek County Master Plan identifies the I-70 corridor for the most growth, 
and that county commissioners are discussing the lack of affordable housing for workers in the area. 
 
In addition to residential development, one respondent mentioned an increase in recreational and 
homeless-related camping in the area. 
Trout Unlimited completed a pro bono study ranking waste piles in the area using various metrics, such 
as size of the waste pile, proximity to homes, storm water infrastructure, and distance to creeks. One 
respondent said this study may be helpful as Operable Unit 5 progresses. 
  



 

29 
 

 
Central City- Clear Creek Superfund Site 

Five-Year Review Interview Form 
Site Name: Central City-Clear Creek Superfund Site 
EPA ID: COD980717557 
Subject name: Mary Boardman Subject affiliation: CDPHE Remedial Project Manager 
Subject contact information: mary.boardman@state.co.us 
Interview date: 11/22/2021 
Interview category: State Agency 

 
 
1. What is your overall impression of the project, including cleanup, maintenance and reuse 

activities (as appropriate)? 
Cleanup is largely complete. The extensive mining in the area has made defining the Site 
complicated. This can lead to uncertainty for property owners, particularly regarding 
redevelopment.  

 
2. What is your assessment of the current performance of the remedy in place at the Site? 

Remedial features, especially the water treatment plants, have significantly reduced impacts to 
surface waters. Most, if not all, of the implemented remedies are performing very well.  

 
3. Are you aware of any complaints or inquiries regarding site-related environmental issues or 

remedial activities from residents in the past five years?  
No complaints. There have been a few inquiries from residents and other property owners, 
particularly during a transfer or ownership. 

 
4. Has your office conducted any site-related activities or communications in the past five 

years? If so, please describe the purpose and results of these activities. 
Aside from ongoing O&M, recent communications have related to the sampling and results 
from the 2015 waste pile sampling effort, and the newly created OU5. Efforts are just beginning 
to increase awareness of the Site and potential risks from lead and/or arsenic in waste piles, 
particularly in residential settings. The uncertainty in EPA adoption of new lead cleanup levels 
makes the risk evaluation more difficult. 

 
5. Are you aware of any changes to state laws that might affect the protectiveness of the Site’s 

remedy? 
Not laws, but water quality control commission regulations have been modified, and a low 
arsenic standard is being applied to stream segments with a water supply use designation. It is 
not yet known if this will affect the determination of protectiveness at the Site. 

 
 
6. Are you comfortable with the status of the institutional controls at the Site? If not, what are 

the associated outstanding issues? 

I 
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Some of the remedial features covered by ICs have multiple property owners, and the mining 
claim names do not necessarily coincide with the common name given to the mine. This makes 
the IC inspection and certification documents confusing. With the creation of the new OU5, 
additional ICs will likely be necessary.  

 
 
7. Are you aware of any changes in projected land use(s) at the Site? 

A few redevelop projects are planned at some locations. CDPHE has been working with the 
property owners to ensure the future lands will not create unacceptable risks. 

 
 
7. Do you have any comments, suggestions or recommendations regarding the management or 

operation of the Site’s remedy? 
No. 

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

in the FYR report? 
Yes. 
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Central City- Clear Creek Superfund Site 

Five-Year Review Interview Form 
Site Name: Central City-Clear Creek Superfund Site 
EPA ID: COD980717557 
Subject name: Kyle Sandor Subject affiliation: CDPHE Remedial Project Manager 
Subject contact information: kyle.sandor@state.co.us 
Interview date: 1/6/2022 
Interview category: State Agency 

 
 
1. What is your overall impression of the project, including cleanup, maintenance and reuse 

activities (as appropriate)? 
The site clean-up with respect to surface water is nearly complete. The vague site definition and 
piece-meal covenant application makes enforcement of mining re-use activities challenging.  
 

2. What is your assessment of the current performance of the remedy in place at the Site? 
The current remedies in place seem to be effective in their goal to reduce impacts to surface 
water.  
 

3. Are you aware of any complaints or inquiries regarding site-related environmental issues or 
remedial activities from residents in the past five years?  
No complaints, with a few inquiries from residents and other property owners.  
 

4. Has your office conducted any site-related activities or communications in the past five 
years? If so, please describe the purpose and results of these activities. 
Defer to Mary B. Not familiar with activities and comms over the last 5 years.  
 

5. Are you aware of any changes to state laws that might affect the protectiveness of the Site’s 
remedy? 
Potential changes in water quality standards.  
 

6. Are you comfortable with the status of the institutional controls at the Site? If not, what are 
the associated outstanding issues? 
Yes 
 

7. Are you aware of any changes in projected land use(s) at the Site? 
CDPHE has been working with several property owners on redevelopment projects across the 
Site.  
 

8. Do you have any comments, suggestions or recommendations regarding the management or 
operation of the Site’s remedy? 
No. 
 

I 
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9. Do you have any comments, suggestions or recommendations regarding the management or 
operation of the Site’s remedy? 
No. 
 

10. 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 H: 2021 Water Quality Assessment 



Final Report

Central City/Clear Creek
Superfund Site Five-Year Review

Water Quality Assessment

June 2022 

CDMth Sml 



i

Table of Contents

Section 1 Introduction
1.1 Study Objective ..................................................................................................................................................1-3
1.2 Report Overview................................................................................................................................................1-3

Section 2 Water Quality Regulations
2.1 Stream Segmentation ......................................................................................................................................2-1
2.2 Designated Uses.................................................................................................................................................2-7

2.2.1 1991 Use Classifications................................................................................................................2-7
2.2.2 2010 and 2021 Use Classifications ........................................................................................... 2-7

2.3 Water Quality Standards................................................................................................................................2-9
2.3.1 1991 Water Quality Standards ...................................................................................................2-9
2.3.2 2010 Water Quality Standards ...................................................................................................2-9
2.3.3 2021 Water Quality Standards ................................................................................................ 2-10
2.3.4 Changes in Water Quality Standards..................................................................................... 2-10

2.3.4.1    1991 to 2010................................................................................................................... 2-10
2.3.4.2    2010 to 2021................................................................................................................... 2-10

Section 3 Data Review and Analysis
3.1 Data Sources........................................................................................................................................................3-1

3.1.1 Water Quality Data – Scribe Database..................................................................................... 3-1
3.1.2 Macroinvertebrate Data ................................................................................................................3-1

3.2 Methodology........................................................................................................................................................3-4
3.2.1 303(d) Listing Methodology ........................................................................................................3-4
3.2.2 Aquatic Life Use Attainment Policy Statement 10-1 ......................................................... 3-4

3.3 Results....................................................................................................................................................................3-5
3.3.1 Water Quality Data Analysis ........................................................................................................3-5

3.3.1.1 Water Quality Conditions of Upper Clear Creek and Tributaries ........... 3-5
3.3.1.1.1 Clear Creek Segment COSPCL01.............................................. 3-6
3.3.1.1.2 Clear Creek Segment COSPCL02.............................................. 3-6
3.3.1.1.3 Clear Creek Segment COSPCL02a............................................ 3-7
3.3.1.1.4 Clear Creek Segment COSPCL02b ........................................... 3-9
3.3.1.1.5 Clear Creek Segment COSPCL02c......................................... 3-11
3.3.1.1.6 Clear Creek Segment COSPCL03a......................................... 3-13
3.3.1.1.7 Clear Creek Segment COSPCL03b ........................................ 3-13
3.3.1.1.8 Clear Creek Segment COSPCL04........................................... 3-14
3.3.1.1.9 Clear Creek Segment COSPCL05........................................... 3-14
3.3.1.1.10 Clear Creek Segment COSPCL06........................................... 3-16
3.3.1.1.11 Clear Creek Segment COSPCL07........................................... 3-18
3.3.1.1.12 Clear Creek Segment COSPCL08........................................... 3-18
3.3.1.1.13 Clear Creek Historical (1991) Segment COSPCL09 ...... 3-19
3.3.1.1.14 Clear Creek Segment COSPCL09a......................................... 3-20
3.3.1.1.15 Clear Creek Segment COSPCL09b ........................................ 3-22
3.3.1.1.16 Clear Creek Segment COSPCL10........................................... 3-24



Contents

ii

3.3.1.1.17 Clear Creek Segment COSPCL11 ........................................... 3-25
3.3.1.1.18 Clear Creek Segment COSPCL12 ........................................... 3-27
3.3.1.1.19 Clear Creek Segment COSPCL13 ........................................... 3-27
3.3.1.1.20 Clear Creek Segment COSPCL19 ........................................... 3-32

3.3.2 Macroinvertebrate Analyses.....................................................................................................3-33

Section 4 Summary

Section 5 References

Appendices

Appendix A – 1991 Water Quality Standards
Appendix B – 2010 Water Quality Standards
Appendix C – 2021 Water Quality Standards
Appendix D - Sampling locations by segment from the Scribe database
Appendix E – Water quality data – Scribe database
Appendix F – Macroinvertebrate data



Contents

iii

List of Tables

Table 2-1 Segmentation of Study Area (1991, 2010 and 2021).............................................................2-2
Table 2-2 1991 Use Classifications, Clear Creek Basin...............................................................................2-7
Table 2-3 2010 and 2021 Use Classifications, Clear Creek Basin..........................................................2-9
Table 3-1 Aquatic Life Use Thresholds for MMI Scores .............................................................................3-5
Table 3-2 Auxiliary Metric Thresholds for Class 1 Waters.......................................................................3-5
Table 3-3 Sample Count, Statistical Summary, and Historical (1991) Water Quality 

Standards for the 2015-2021 Analytical Dataset for Segment COSPCL02....................3-6
Table 3-4 Historical (1991) Water Quality Standards Determinations of Attainment for 

Segment COSPCL02 (Stream segmentation from Regulation 38), based on 
the 2015-2021 Dataset........................................................................................................................3-7

Table 3-5 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL02a .......................................3-8

Table 3-6 Historical (1991 and 2010) and Current (2021) Chronic Water Quality 
Standard Attainment Calculated Using Mean Hardness Values for Segment 
COSPCL02a, based on the 2015-2021 Dataset..........................................................................3-9

Table 3-7 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL02b....................................3-10

Table 3-8 Current (2021) and Historical (1991, 2010) Acute and Chronic 
Determinations of Attainment Calculated Using Mean Hardness Values for 
Segment COSPCL02b, Based on the 2015-2021 Dataset ...................................................3-11

Table 3-9 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL02c.....................................3-12

Table 3-10 Current (2021) and Historical (1991 and 2010) Acute and Chronic 
Determinations of Attainment Calculated Using Mean Hardness Values for 
Segment COSPCL02c, Based on the 2015-2021 Dataset....................................................3-13

Table 3-11 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL05.......................................3-15

Table 3-12 Current (2021) and Historical (1991 and 2010) Determinations of 
Attainment Calculated Using Mean Hardness Values for Segment COSPCL05 
Based on the 2015-2021 Dataset.................................................................................................3-16

Table 3-13 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL06.......................................3-17

Table 3-14 Current (2021) and Historical (1991 and 2010) Acute and Chronic Water 
Quality Standard Determinations of Attainment Calculated Using Mean 
Hardness Values for Segment COSPCL06 Based on the 2015-2021 Dataset ............3-18

Table 3-15 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL09.......................................3-19

Table 3-16 Historical (1991) Acute and Chronic Water Quality Standard 
Determinations of Attainment Calculated Using Mean Hardness Values for 
Segment COSPCL09 (1991 stream segmentation) Based on the 2015-2021 
Dataset.....................................................................................................................................................3-20

Table 3-17 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL09a ....................................3-21



Contents

iv

Table 3-18 Current (2021) and Historical (1991 and 2010) Acute and Chronic Water 
Quality Standards and Determinations of Attainment Calculated Using Mean 
Hardness Values for Segment COSPCL09a based on the 2015-2021 Dataset ......... 3-22

Table 3-19 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL09b ................................... 3-23

Table 3-20 Current (2021) and Historical (1991 and 2010) Acute and Chronic Water 
Quality Standards Determinations of Attainment Calculated Using Mean 
Hardness Values for Segment COSPCL09b Based on the 2015-2021 Dataset......... 3-24

Table 3-21 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL11...................................... 3-26

Table 3-22 Current (2021) and Historical (1991 and 2010) Acute and Chronic Water 
Quality Standards Determinations of Attainment Calculated Using Mean 
Hardness Values for Segment COSPCL11 Based on the 2015-2021 Dataset ........... 3-27

Table 3-23 Sample Count, Statistical Summary, and Calculated Water Quality Standards 
for the 2015-2021 Analytical Dataset for Segment COSPCL13 (1991) and 
COSPCL13b (2010 and 2021)....................................................................................................... 3-29

Table 3-24 Current (2021) and Historical (1991 and 2010) Acute and Chronic Water 
Quality Standards Determinations of Attainment Calculated Using Mean 
Hardness Values for Segment COSPCL13 Based on the 2015-2021 Dataset ........... 3-30

Table 3-25 Macroinvertebrate Data 2015-2021.......................................................................................... 3-33
Table 4-1 Summary of Non-Attainment of 2010/2021 Standards in the Clear Creek 

Watershed Study Area ........................................................................................................................4-1
Table 4-2 Summary of Non-Attainment of 2015-2021 Data Compared to 1991 Water 

Quality Standards within the Clear Creek Watershed Study Area................................... 4-2

List of Figures

Figure 1-1 Clear Creek/Central City Superfund Site Study Area ............................................................ 1-2
Figure 2-1 1991 Stream Segmentation .............................................................................................................. 2-5
Figure 2-2 2010/2021 Stream Segmentation ................................................................................................. 2-6
Figure 3-1 WQ Sampling Locations ..................................................................................................................... 3-2
Figure 3-2 Macroinvertebrate Data Locations................................................................................................ 3-3
Figure 3-3 Dissolved Cadmium Concentrations on North Fork Clear Creek ...................................3-31
Figure 3-4 Total Recoverable Iron Concentrations on North Fork Clear Creek.............................3-31
Figure 3-5 Dissolved Manganese Concentrations on North Fork Clear Creek................................3-32
Figure 3-6 Dissolved Zinc Concentrations on North Fork Clear Creek ..............................................3-32



Contents

v

Acronyms

μg/L micrograms per liter
CC/CC
CDPHE

Clear Creek/Central City
Colorado Department of Public Health and Environment

CERCLA Comprehensive Environmental Response, Compensation, and 
Liability Act

CWA Clean Water Act
ERT Environmental Response Team
HBI Hilsenhoff Biotic Index
mg/L milligrams per liter
MMI Multi Metric Index
ND Non-Detect
NPL
OU

National Priorities List
Operational Unit

QA/QC quality assurance/quality control
RI
ROD

remedial investigation
Record of Decision

Site Central City/Clear Creek Superfund Site
TVS Table Value Standards
USEPA U.S. Environmental Protection Agency
USGS U.S. Geological Survey
WQCC, Commission Water Quality Control Commission
WQCD, Division Water Quality Control Division
WQS water quality standards



1-1

Section 1  
Introduction

Gold was discovered in the Clear Creek watershed in the 1850s and 1860s near Idaho Springs and 
Central City. For the next two decades, the area was the leading mining center in Colorado. Mining 
continued to be an important industry in Clear Creek and Gilpin Counties through 1950. Since 1950, 
mining in the area has been limited with only a handful of mines currently in operation.

The Central City/Clear Creek (CC/CC) Superfund Site (Site) is located in Clear Creek and Gilpin 
Counties. The Site was added to the National Priorities List (NPL) in 1983 due to environmental and 
public health threats posed by historical mining activities and the associated contribution of heavy 
metals. The Site encompasses the Clear Creek watershed, including the mainstem, North Clear Creek, 
and several tributaries (Figure 1-1). Surface waters at the Site were historically impacted by both 
direct discharges from mine drainage tunnels and from eroding mine waste piles. 

According to the US Environmental Protection Agency’s (USEPA’s) informational website for the Site 
(USEPA, 2021), the Site consists of four operable units (OUs): 

OU1 was designated to address acid mine drainage from five mine tunnels using passive treatment. The 
technology was later found to be infeasible due to acreage requirements for the reactors and the inability 
of the technology to efficiently remove metals from the waste stream. OU1 was superseded by OU3. 
Remedial components of OU3 included active treatment of two of the five adit discharges. The other three 
mine discharges were transferred to OU4; OU1 focused on addressing sources of metals contamination 
within the North Fork of Clear Creek watershed

OU2 addresses remediation of mill tailings and mine waste rock piles associated with the five discharging 
tunnels in OU1. The long-term remedy for the waste rock piles, selected in 1988, included slope 
stabilization at two of the piles, monitoring of the gabion wall at one of the piles and run-on control at all 
five piles. A 1999 update to the remedy included a combination of regrading, capping and construction of 
retaining walls, and runoff controls at two of the five piles. OU2 remedial actions are complete except for 
the Quartz Hill tailings impoundment, which was transferred to OU4. Operation and maintenance 
activities are ongoing at several of the OU2 waste piles.

OU3 was designated for a more comprehensive evaluation of the Clear Creek watershed, including active 
treatment of two of the five OU1 mine discharges. The long-term remedy for OU3, selected in 1991, 
included an alternative drinking water supply for residents, where required; passive treatment of the 
Burleigh discharge; chemical treatment of the Argo Tunnel discharge; reduction in the heavy metals load 
from Woods Creek; a groundwater collection system in the Idaho Springs area to address non-point 
source metals loading to surface water and capping or physical barriers; and institutional controls for 
select mine waste piles. Construction of the remedy is ongoing. A flow-through bulkhead in the Argo 
Tunnel was completed in 2015. The completed project included a flow control structure to prevent large 
releases of contaminated water and sediment from overwhelming the Argo Tunnel water treatment 
plant.

OU4 focuses on sources of metals contamination to the North Fork of Clear Creek, a major tributary to 
Clear Creek, including waste rock and sediment controls on tributaries to the North Fork; the three 
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remaining OU3 adit discharges that impact the North Fork; and the Quartz Hill tailings impoundment, 
located on Gregory Gulch, a tributary to the North Fork. The long-term remedy, selected in 2004, included 
treatment of various discharges, sediment control involving capping or removal of waste piles or other 
measures, construction of an on-site repository, and improvements to the North Fork of Clear Creek. 

Note that the Record of Decision (ROD) for OU4 was amended in 2010 to update the water treatment 
component for the National Tunnel, Gregory Incline and Gregory Gulch from a combination of passive 
treatment and active treatment at a privately owned facility to active treatment of all waters at a new 
water treatment plant.  Water treatment for the North Fork Clear Creek came online in 2017.

The RODs are intended to provide flexibility to adapt management practices and implementation to 
remediate the Site most effectively. This report is the result of a statutory requirement under CERCLA
to reevaluate the effectiveness of remedial actions taken at the Site every 5 years. 

Figure 1-1: Clear Creek/Central City Superfund Site Study Area
Source: CDPHE 2022
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1.1 Study Objective
The Colorado Department of Public Health and Environment (CDPHE) is conducting a Five-Year
Review of the CC/CC Site. This effort includes an assessment of water quality relative to applicable 
water quality standards. This document serves to provide a summary of the following:

Segmentation of streams within the Site study area at the time of the OU3 remedy decision
(1991)

Segmentation of streams within the Site study area at the time of OU4 ROD amendment (2010)

Current segmentation of streams within the Site study area (2021)

Applicable water quality standards in effect at the time of the OU3 remedy decision (1991)

Applicable water quality standards at the time of the OU4 ROD amendment (2010)

Assessment of current water quality conditions in relation to water quality standards (those
applicable in 1991, 2010, and those currently applicable)

Macroinvertebrate data for the Site

Water quality conditions for the North Fork of Clear Creek (pre- and post-treatment which
came online in 2017).

1.2 Report Overview
The remaining sections of this report contain:

Section 2 Water Quality Regulations provides a description of the historical (1991 and 2010)
and current (2021) segmentation, designated uses, and adopted water quality standards for the
Clear Creek watershed.

Section 3 Data Review and Analysis presents the available water quality and
macroinvertebrate data. The methodologies used to analyze data are summarized and data are
assessed with relation to the applicable water quality standards.

Section 4 Findings includes a discussion of results based on information developed in
Sections 2 and 3.
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Section 2  
Water Quality Regulations

Section 303 of the federal Clean Water Act (CWA) establishes the foundation for the protection of 
surface water quality through the development and implementation of water quality standards. These
standards provide the foundation for accomplishing two of the principal goals of the CWA: 

Restore and maintain the chemical, physical, and biological integrity of the nation's waters

Where attainable, to achieve water quality that promotes protection and propagation of fish,
shellfish, and wildlife, and provides for recreation in and on the water

Water quality standards consist of three elements:

The designated use or uses of a water body or segment of a water body

The water quality criteria necessary to protect the use or uses of that particular water body

An antidegradation policy

Examples of designated uses include domestic water supply, recreation, and protection of aquatic life. 
Water quality criteria describe the quality of water that supports a designated use. Water quality 
criteria can be expressed as numeric limits or as a narrative statement. Antidegradation policies 
provide the mechanism for implementing activities in and around waterbodies in a manner that 
protects water quality.

Under the CWA, each state has the primary responsibility for developing and implementing water 
quality standards. The CWA requires that each state review their standards at least once every 3 years 
and submit the results to the USEPA for review as part of the triennial review process. The Colorado
triennial review of water quality standards is conducted by the Colorado Water Quality Control 
Commission (WQCC, or Commission). Water quality standards applicable to the entire State of 
Colorado are found in Regulation 31: The Basic Standards and Methodologies for Surface Water (5 CCR 
1002-31). Water quality standards specific to the Clear Creek watershed are found in Regulation 38: 
Classifications and Numeric Standards for South Platte River Basin, Laramie River Basin, Republican 
River Basin, Smoky Hill River Basin (5 CCR 1002-38).

2.1 Stream Segmentation
As part of the regulatory and assessment process, water bodies are typically segmented into stream 
lengths or a grouping of tributaries with similar characteristics in order to effectively apply designated 
uses and their associated water quality standards. Water bodies are identified by a segment number
that generally corresponds to the basin in which it is located. Segmentation information also includes 
a description of the extent of the water body or water bodies.  

Regulation 38 contains information on the current (2021) segmentation of the Clear Creek watershed. 
Segments in Regulation 38 are coded by state, basin, and watershed for identification purposes.  All 
segments in the Clear Creek watershed begin with the code COSPCL (Colorado, South Platte, Clear 
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Creek).  The segmentation of the study area water bodies at the times of interest for this review (1991, 
2010, and 2021) are presented in Table 2-1. 

Information on the segmentation of the study area water bodies in 1991 was available from the OU3 
ROD. The 1991 segmentation is presented in Figure 2-1. Information on the segmentation of the 
study area water bodies in 2010 was available through the Colorado Secretary of State website.  The 
OU4 ROD Amendment was signed in April 2010 and the segmentation adopted in January 2010 is also 
presented in Table 2-1 and on Figure 2-2. Figure 2-2 also notes additional minor updates to the 
segmentation that have occurred between 2010 and 2021.

The watershed area considered for this Five-Year Review remains the same since the remedy decision 
in 1991. However, several of the 1991 segments were further classified into additional segments by 
the time of the 2010 amendment, as shown in the table below. Additional minor refinement of 
segmentation occurred between 2010 and 2021 on Segments 07 and 12.  These changes are noted in 
the table and shown on Figure 2-2. Segments 01, 3b, 04, 05, 06 and 08 are unchanged from the 1991 
segment descriptions. An additional segment (Segment 19) is referenced in a number of the current 
study area segments and was therefore included in Table 2-1 for informational purposes.  Note that it 
is not part of the study area.

Table 2-1: Segmentation of Study Area (1991, 2010, and 2021)
Segment ID 1991 Description 2010/2021 Description

01 Mainstem of Clear Creek, including all tributaries, lakes, and reservoirs, from the source to the I-70 
bridge above Silverplume

02 

Mainstem of Clear Creek, including all of the 
tributaries, lakes and reservoirs, from the I-70 
bridge above Silverplume to the Argo Tunnel 
discharge, except for the specific listings in 
Segments 3 through 9

2a 

Mainstem of Clear Creek, including all of the 
tributaries and wetlands, from the I-70 bridge 
above Silver Plume to a point just above the 
confluence with West Fork Clear Creek, except 
for the specific listings in Segments 3a and 3b

2b 

Mainstem of Clear Creek, including all of the 
tributaries and wetlands, from the confluence 
with West Fork Clear Creek to a point just 
below the confluence with Mill Creek, except 
for the specific listings in Segments 4 through 8

2c 

Mainstem of Clear Creek, including all of the 
tributaries and wetlands, from a point just 
below the confluence with Mill Creek to a point 
just above the Argo Tunnel discharge, except for 
the specific listings in Segments 9a, 9b, and 10

03 

Mainstem of South Clear Creek, including all 
tributaries, lakes, and reservoirs, from the source 
to the confluence with Clear Creek, except for the 
specific listing in 3b

3a 

Mainstem of South Clear Creek, including all 
tributaries and wetlands, from the source to the 
confluence with Clear Creek, except for the 
specific listing in Segments 3b and 19

3b Mainstem of Leavenworth Creek from source to confluence with South Clear Creek
04 Mainstem of West Clear Creek from the source to the confluence with Woods Creek
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Table 2-1: Segmentation of Study Area (1991, 2010, and 2021)
Segment ID 1991 Description 2010/2021 Description

05 Mainstem of West Clear Creek from the confluence with Woods Creek to the confluence with Clear 
Creek

06 All tributaries to West Clear Creek, including all lakes and reservoirs, from the source to the 
confluence with Clear Creek, except for the specific listings in Segments 7 and 8

07 
Mainstem of Woods Creek from the outlet of 
Upper Urad Reservoir to the confluence with 
West Clear Creek

2010: Mainstem of Woods Creek from the outlet 
of Upper Urad Reservoir to the confluence with 
West Clear Creek, including Lower Urad 
Reservoir

07a 
2021: Mainstem of Woods Creek from the outlet 
of Upper Urad Reservoir to the confluence with 
West Clear Creek

07b 2021: Lower Urad Reservoir

08 Mainstem of Lion Creek from the source to the 
confluence with West Clear Creek

09 
Mainstem of Fall River, including all tributaries, 
lakes, and reservoirs, from the source to the 
confluence with Clear Creek

9a 
Mainstem of Fall River, including all tributaries
and wetlands, from the source to the 
confluence with Clear Creek

9b 
Mainstem of Trail Creek, including all 
tributaries and wetlands, from the source to the 
confluence with Clear Creek

10 
Mainstem of Chicago Creek, including all 
tributaries, lakes, and reservoirs, from the source 
to the confluence with Clear Creek

Mainstem of Chicago Creek, including all 
tributaries and wetlands, from the source to the 
confluence with Clear Creek, except for specific 
listings in Segment 19

11 
Mainstem of Clear Creek from the Argo Tunnel 
discharge to the Farmers Highline Canal diversion 
in Golden

Mainstem of Clear Creek from a point just 
above the Argo Tunnel discharge to the Farmers 
Highline Canal diversion in Golden, Colorado

12 

All tributaries to Clear Creek, including all lakes 
and reservoirs, from the Argo Tunnel discharge to 
the Farmers Highline Canal diversion in Golden, 
except for specific listings in Segment 13

2010: All tributaries to Clear Creek, including all 
wetlands, from the Argo Tunnel discharge to the 
Farmers Highline Canal diversion in Golden, 
Colorado, except for specific listings in Segment 
13a and 13b

12a 

2021: All tributaries to Clear Creek, including all 
wetlands, from the Argo Tunnel discharge to the 
Farmers Highline Canal diversion in Golden, 
Colorado, except for specific listings in Segment 
12b, 13a, and 13b

12b 

2021: Beaver Brook, from the source to the 
confluence with Soda Creek, and Soda Creek, 
from the source to the confluence with Clear 
Creek.

13 
Mainstem of North Clear Creek, including all 
tributaries, lakes and reservoirs, from the source 
to the confluence

13a 

Mainstem of North Clear Creek, including all 
tributaries and wetlands, from its source to its 
confluence with Chase Gulch. And Four Mile 
Gulch, including all tributaries and wetlands, 
from their sources to their confluence with 
North Clear Creek and Eureka Gulch, including 
all tributaries and wetlands, from its source to 
its confluence with Gregory Gulch
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Table 2-1: Segmentation of Study Area (1991, 2010, and 2021)
Segment ID 1991 Description 2010/2021 Description

13b 

Mainstem of North Clear Creek, including all 
tributaries and wetlands, from a point just 
below the confluence with Chase Gulch to the 
confluence with Clear Creek, except for the 
specific listings in Segment 13a

19 All tributaries to Clear Creek, including wetlands, 
within the Mt. Evans Wilderness Area
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2.2 Designated Uses
Waters of the state are assigned a use classification based on the existing uses or any uses for which 
the water is intended to become suitable. 

2.2.1 1991 Use Classifications
Appendix B of the 1991 OU3 ROD included information regarding the designated uses applicable at 
the time of the remedy decision. These included:

Recreational Classification –

- Class 1 – Primary contact recreation (e.g., swimming).

- Class 2 – Secondary contact recreation, those not in Class 1.

Aquatic Life Classification –

- Class 1 – Cold/warm stream segments capable of sustaining cold/warm water biota where
physical habitat, water flows, and water quality conditions do not impair biota. Applies to
segments with correctable water quality.

- Class 2 – Cold/warm stream segments not capable of sustaining cold/warm biota where
physical habitat, water flows, or uncorrectable water quality conditions impair biota.

Domestic Water Supply – Suitable for potable water supplies after standard water treatment.

Agricultural Water Supply – Suitable for irrigation of crops or watering livestock.

Table 2-2 summarizes the use classifications applicable to each of the 1991 segments.

Table 2-2: 1991 Use Classifications, Clear Creek Basin

Use Classification 1991 Segment Number
01 02 03 3b 04 05 06 07 08 09 10 11 12 13

Recreation Class 1 X X X X X X
Recreation Class 2 X X X X X X X X
Aquatic Life Class 1 X X X X X X X X X
Aquatic Life Class 2 X X X X X
Domestic Water Supply X X X X X X X X X
Agricultural Supply X X X X X X X X X X X X

2.2.2 2010 and 2021 Use Classifications
2010 use classifications were available through the Colorado Secretary of State website as listed in the 
Regulation 38 tables and defined in Regulation 31 (Section 31.13(1)). The designated uses in Colorado 
(recreation, aquatic life, domestic water supply, and agriculture) remain the same as those in 1991.
However, additional definition has been added to the domestic water supply and agricultural uses, 
and further classification has been adopted for the recreational and aquatic life uses. The definitions 
found in Regulation 31 that were applicable in 2010 and remain applicable to the study area segments 
in 2021 are as follows: 
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Recreation –

- Class E – Existing Primary Contact Use. These surface waters are used for primary contact
recreation or have been used for such activities since November 28, 1975.

- Class N – Not Primary Contact Use. These surface waters are not suitable or intended to
become suitable for primary contact recreation uses. This classification shall be applied
only where a use attainability analysis demonstrates that there is not a reasonable
likelihood that primary contact uses will occur in the water segment(s) in question within
the next 20-year period.

Aquatic Life – These surface waters presently support aquatic life uses as described below, or
such uses may reasonably be expected in the future due to the suitability of present conditions,
or the waters are intended to become suitable for such uses as a goal:

- Class 1 – Cold Water Aquatic Life. These are waters that (1) currently are capable of
sustaining a wide variety of cold water biota, including sensitive species, or (2) could
sustain such biota but for correctable water quality conditions. Waters shall be considered
capable of sustaining such biota where physical habitat, water flows or levels, and water
quality conditions result in no substantial impairment of the abundance and diversity of
species.

- Class 2 – Cold and Warm Water Aquatic Life. These are waters that are not capable of
sustaining a wide variety of cold or warm water biota, including sensitive species due to
physical habitat, water flows or levels, uncorrectable water quality conditions that result in
substantial impairment of the abundance and diversity of species.

Domestic Water Supply – These surface waters are suitable or intended to become suitable for
potable water supplies. After receiving standard treatment (defined as coagulation, flocculation,
sedimentation, filtration, and disinfection with chlorine or its equivalent) these waters will
meet Colorado drinking water regulations and any revisions, amendments, or supplements
thereto.

Agriculture – These surface waters are suitable or intended to become suitable for irrigation of
crops usually grown in Colorado and which are not hazardous as drinking water for livestock.

Table 2-3 provides information on the use classifications applicable to each of the 2010 and 2021 
segments. As discussed in Section 2.1, Segments 07 and 12 were further segmented between 2010 and 
2021. As a result of the additional segmentation, Segment 12b has been changed from Aquatic Life 
Class 2- Cold to Aquatic Life Class 1 – Cold.  The Domestic Water Supply Use was also adopted for 
Segment 13b between 2010 and 2021. Note that additional classification exists for recreational uses 
(potential primary contact use (P) and undetermined use (U)), aquatic life use (Class 1 warm water 
aquatic life), and domestic water supply (direct use water supply lakes and reservoirs). The 
definitions for these use classifications were not included in this document because they do not apply 
to any of the study area segments.  
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Table 2-3: 2010 and 2021 Use Classifications, Clear Creek Basin

Use Classification
2010/2021 Segment Number

01 2a 2b 2c 3a 3b 04 05 06 7a* 7b* 08 9a 9b 10 11 12a* 12b* 13b 19
Recreation Class E X X X X X X X X X X X X X X X X X X
Recreation Class N X X
Aquatic Life Class 1 - Cold X X X X X X X X X X X X X X
Aquatic Life Class 2 - Cold X X X X X X
Domestic Water Supply X X X X X X X X X X X X X X X(1) X
Agriculture X X X X X X X X X X X X X X X X X

*These segments were not divided into a/b in 2010.  The use classifications shown in the table for 07a/b and 12a were also applicable
in 2010 to Segments 07 and 12.
(1) The Domestic Water Supply Use is currently applicable to Segment 13b (2021) but was not applicable in 2010.

2.3 Water Quality Standards
The CDPHE's WQCC is the administrative agency responsible for developing specific water quality 
policies and adopts water quality classifications and standards for waters of the state. The statewide 
standards are contained within Regulation 31 – The Basic Standards and Methodologies for Surface
Water (5 CCR 1002-31). Segment-specific standards applicable to given stream segments are 
published by basin. Standards specifically applicable to the Clear Creek study area are found in
Regulation 38 (5 CCR 1002-38). The historical (1991, and current (2010/2021) water quality 
standards applicable for each segment in the Clear Creek watershed relevant to the available water 
quality dataset used for this study are discussed in the following sections.  

2.3.1 1991 Water Quality Standards 
Water quality standards applicable during completion of the OU3 ROD and remedial investigation (RI) 
reports were originally put forth in the August 7, 1989 amended Regulation 31 and Regulation 38 
(effective September 30, 1989). Further amendments to the standards were made on October 8, 1991 
(effective November 30, 1991). Regulation 31 and 38 were amended many times between 1991, 2010, 
and 2021. Regulations applicable during 1991 were published in Appendix B of the OU3 ROD for the 
Site. A copy of the summary of 1991 Regulation 31 Table Value Standards (TVS) tables and Regulation 
38 segment-specific standards published as Appendix B of the OU3 ROD for the Clear Creek watershed
along with the Regulation 38 tables and Regulation 31 tables applicable at the time of the Clear Creek 
RI publication are provided in Appendix A of this document. The minimum applicable historical
(1991) water quality standards used for the water quality analyses in Section 3 of this document are 
provided on a segment-by-segment basis within the tables in Section 3.3.2. 

2.3.2 2010 Water Quality Standards
The water quality standards applicable to stream segments in the Clear Creek watershed at the time of 
the OU4 ROD Amendment (April 2010) were published in the amended Regulation 31 and Regulation 
38 adopted by WQCC on August 10, 2009 and effective on January 1, 2010. A number of the applicable 
standards in Regulation 31 and 38 in 2010 differ significantly from those applicable at the time of the 
1991 OU3 ROD. A copy of the Regulation 38 tables for the Clear Creek watershed as well as an excerpt 
from the Regulation 31 document showing the applicable TVS at the time of the OU4 ROD Amendment 
(April 2010) is provided in Appendix B of this document. The 2010 minimum applicable water 
quality standards used for the water quality analyses in Section 3 of this document are provided on a 
segment-by-segment basis within the tables in Section 3.3.2. 
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2.3.3 2021 Water Quality Standards
The current (2021) water quality standards applicable to stream segments in the Clear Creek are
published in the amended Regulation 31 and Regulation 38 adopted by WQCC on August 09, 2021, and 
effective on December 31, 2021. Water quality standards have been amended a number of times over 
the last decade and updates and additions representing the 2021 minimum applicable water quality 
standards used for the water quality analyses in Section 3 of this document are provided on a 
segment-by-segment basis within the tables in Section 3.3.2. A copy of the 2021 Regulation 38 tables 
for the Clear Creek watershed as well as an excerpt from the Regulation 31 document showing the 
2021 TVS is provided in Appendix C of this document. 

2.3.4 Changes in Water Quality Standards
A number of changes have been made to Regulation 31 and Regulation 38 water quality standards 
since the 1991 OU3 ROD was released. Beyond the changes to the reach designation in the Clear Creek 
watershed, significant changes have occurred to segment-specific standards listed in Regulation 38 for 
every segment in the study area. Modifications to the Regulation 31 and 38 standards that have 
occurred since the 1991 ROD are reflected in the water quality assessment tables and calculations 
discussed in Section 3 of this document

2.3.4.1 1991 to 2010
Changes to a number of metal standards included changes to which sample fraction 
(dissolved/total/total recoverable) was used to assess the standard. Other modifications involved 
removal of site-specific standard values and application of TVSs (e.g., most metals on Segments 01 and 
02). Changes were also adopted within the TVSs and included significant alterations to the formulas 
used for calculating hardness-specific standards. Another noted change was the adoption of Fish and 
Water Ingestion Standards in the 1991 revisions.  The standards are applicable to all Class 1 aquatic 
life segments which also have a water supply classification or Class 2 aquatic life segments which also 
have a water supply classification designated by the Commission after the rulemaking hearing. 

In addition, the temporary modifications in place prior to 1991 have expired (cadmium, manganese, 
and zinc in segment 07) and in some cases, new temporary modifications have been applied for select 
parameters at specific segments. Temporary modifications in the Clear Creek watershed study area in 
place at the time of the OU4 ROD Amendment (2010) included: 

Segment 02a: Zinc (acute/chronic), and cadmium (chronic)

Segment 02c: Copper (chronic

Segment 09a: Copper (chronic)

Segment 11: Cadmium (chronic)

Segment 13b: Cadmium (chronic), iron (chronic), manganese (chronic), and zinc 
(chronic)

2.3.4.2 2010 to 2021
Since 2010, additional edits have been adopted to the TVSs as well as to segment-specific standards. 
Hardness-based equations for cadmium and zinc have been modified while uranium standards have been 
applied. Applicable temperature standards have changed slightly, and some nutrient standards have been 
adopted in headwater streams (above treatment facilities listed in Regulation 38.5(4)).  Segment-specific 

CDMth Sffll 



Section 2 Water Quality Regulations

2-11

equations for calculating hardness-based zinc standards have been adopted for segments 2a, 2c, 3a, 3b, 5, 
and 11.  

Many of the temporary modifications in place in 2010 have expired while new temporary modifications 
have been applied. Temporary modifications that are applicable to the study area in 2021 include:

Segments 1, 2a, 2b, 2c, 3a, 5, 6, 9a, 10, 11, and 12b – Arsenic (chronic) – expires 12/31/2024

Segments 7a and 7b: Temperature – expires 6/30/2023

Changes applied to each amendment of Regulation 31 are published in the current edition of Regulation 31 
available at: 
https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8793&fileName=5%20CCR%20100
2-31
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Section 3  
Data Review and Analysis

3.1 Data Sources
Background information, geographic information, and analytical data were obtained from a number of
sources for use in this report. Primary sources of data include the CDPHE, the USEPA, as well as 
relevant historical documents such as the CC/CC Site OU3 ROD, OU4 ROD Amendment, and RI reports. 

3.1.1 Water Quality Data – Scribe Database
Water quality data for the study area were provided by CDPHE and USEPA via access to the Site's 
online Scribe database. The Scribe database platform was developed by the USEPA's Environmental 
Response Team (ERT) to assist with managing environmental data by providing a consistent platform 
for storing and retrieving sampling, observational, and monitoring field data collected during water, 
soil, air, or biota sampling events. Scribe databases are stored online using Scribe.NET, which allows 
for simple data sharing among various user groups. 

CDPHE provided access to a database containing water quality data collected from Clear Creek and its 
tributaries.  Data collected between 2015 and 2021 within the study area included nearly 19,000 data 
points collected from approximately 107 separate locations and along 10 stream segments within the 
Clear Creek watershed. Eighty-four sampling locations were located on segments of interest for this 
study (Figure 3-1). Information on the sampling locations available for review on each study area 
segment is contained in Appendix D. The robust and thorough nature of the data collection and 
resulting Scribe dataset (Appendix E) provide a viable dataset for assessing water quality conditions 
along each of the sampled stream segments. 

3.1.2 Macroinvertebrate Data
A limited set of macroinvertebrate data for the Clear Creek watershed were provided by CDPHE in 
Excel format and by USEPA in PDF format (Appendix F). The macroinvertebrate sampling locations 
within the study area are shown on Figure 3-2. Data were collected by CDPHE in 2017 and by USEPA 
in 2021. Data provided include scores for the Colorado Multi Metric Index (MMI), the Hilsenhoff Biotic 
Index (HBI), and Shannon Diversity Index. The MMI is composed of several metrics that represent 
categories of benthic community characteristics including richness, composition, functional feeding 
group, mode of locomotion, and pollution tolerance. The MMI is designed to detect impacts from 
environmental stressors that may alter the biological community. The HBI provides information on 
potential impacts from organic pollution, while the Shannon Diversity Index provides information on 
community diversity.
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3.2 Methodology
Assessment of the current water quality and biological community conditions within the Clear Creek 
watershed in relation to applicable water quality standards and aquatic life use attainment was guided 
by methodology provided by CDPHE and the Commission. Water quality assessments generally 
followed guidance provided in the CDPHE Water Quality Control Division's (WQCD) Section 303(d) 
Listing Methodology 2022 Listing Cycle document (CDPHE 2022). Assessment of macroinvertebrate 
data was performed using the guidance provided in Policy Statement 10-1: Aquatic Life Use Attainment 
– Methodology to Determine Use Attainment for Rivers and Streams (CDPHE 2020).

3.2.1 303(d) Listing Methodology
The Section 303(d) Listing Methodology 2022 Listing Cycle document (CDPHE 2022) provides a general 
framework for the determination of attainment or non-attainment of the water quality standards and 
designated uses assigned to each waterbody in the state. Procedures outlined in the document were 
followed during CDPHE's data collection process and were reviewed to guide calculations described in 
Section 3.3.1 of this report. Data interpretation methods outlined in Section 5 Subparts A and B of the 
guidance document describe how the WQCD determines attainment of chronic and acute numeric 
standards.

Attainment of most chronic standards, including all hardness-based metal standards and all dissolved 
metal standards, is based upon the 85th percentile of the ranked data, where percentile values are 
calculated by ranking individual data points in order of magnitude. All hardness-based metal 
standards are typically evaluated by comparing the 85th percentile against the assigned hardness-
based equation using the mean (average) hardness value available for a water body. Total recoverable 
metals are evaluated against the median value, or the 50th percentile. 

Acute standards are evaluated by comparison of individual sample results to the assigned standard. 
For the assessment of metals standards, CDPHE calculates the acute TVS for each paired 
hardness/concentration and attainment is determined for each data pair. Due to the volume of data 
and for purposes of this report, mean hardness values for each segment were used to calculate acute 
TVSs that were then compared to maximum segment concentrations to provide an overview of 
segments that may have issues meeting an acute standard. Note that lower hardness concentrations 
result in more stringent calculated acute standards than higher hardness concentrations. 

The WQCD document also provides some guidance on the treatment of sample results reported below 
the laboratory detection limit. The guidance states that sample results reported below the detection 
limit (non-detects or NDs) will generally be treated as zeroes during assessment of attainment 
calculations.  This practice was used for calculations presented in Section 3.3.

3.2.2 Aquatic Life Use Attainment Policy Statement 10-1 
The most recent Policy Statement 10-1 was approved by the Commission in August 2020. The Policy 
Statement provides a methodology to determine aquatic life use attainment for rivers and streams. 
The procedure described in the document relies on direct measurement of the aquatic life use rather 
than on a strict comparison of water quality data results to numeric criteria. Aquatic life thresholds for 
the MMI, HBI, and Shannon Diversity Index have been established based on analysis of the biological 
condition at reference sites in each of three biotypes (mountains, transition, and plains/xeric). The 
MMI score is used as the primary indicator of aquatic life use attainment. Where duplicate samples 
have been taken, the scores are averaged to produce a result representative of the sample location on 
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a particular date. Thresholds are established for both attainment and impairment. The aquatic life use 
is attained when the MMI score exceeds the attainment threshold. If MMI scores fall between the 
established values for attainment and impairment and the stream is classified as Class 2 aquatic life, 
then the aquatic life use is attained. If the stream is classified as Class 1 aquatic life use and the MMI 
score falls between the attainment and impairments thresholds, auxiliary metric thresholds for the 
HBI and the Shannon Diversity Index are then reviewed to determine attainment. Tables 3-1 and 3-2
contain the thresholds established for each metric for each biotype. Note that these thresholds have 
been updated since the previous water quality assessment was performed for the Site in 2014.

Table 3-1: Aquatic Life Use Thresholds for MMI Scores
Biotype Attainment Threshold Impairment Threshold
1. Transition 45 34
2. Mountains 48 40
3. Plains & Xeric 42 29

Table 3-2: Auxiliary Metric Thresholds for Class 1 Waters
Biotype HBI Shannon Diversity Index
1. Transition <5.8 >2.1
2. Mountains <4.9 >3.2
3. Plains & Xeric <7.6 >2.4

Appendix B of Policy 10-1 includes information on Standard Operating Procedures for sampling 
benthic communities. Appendix B states that "the standard index period utilized by the Water Quality 
Control Division (“division”) in Biotypes 1 and 2 shall be late June to November 30. For Biotype 3, the 
index period shall be May 1 to November 30. These periods are congruent with the central tendency of 
sample dates of macroinvertebrate replicates used to regionally calibrate the multimetric indices." All 
sample results provided by the Division and USEPA were collected within the prescribed timeframe.

3.3 Results
Analyses of water quality and macroinvertebrate data collected between 2015 and 2021 were
completed following the guidelines described in Section 3.2. Descriptions of the data calculation 
results including a comparison of the current dataset to the applicable 1991, 2010 and 2021 water 
quality standards for Study Area segments with available data are provided in Section 3.3.1. 
Additional temporal data review was performed for Segment 13b to assess what effects, if any, were 
apparent as a result of water treatment that came online March 2017. Macroinvertebrate results are 
provided in Section 3.3.2. 

3.3.1 Water Quality Data Analysis
3.3.1.1 Water Quality Conditions of Upper Clear Creek and Tributaries
The water quality conditions for Study Area segments of Upper Clear Creek were evaluated using 
instream data collected from 2015 – 2021. Data were assessed based on both historical (1991 and 
2010) and current (2021) stream segmentation. Available data were reviewed and are presented in 
the following ways:

A statistical summary showing the data count, minimum, maximum, mean, median, and 85th
percentile values; and
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A comparison of available data to applicable 1991, 2010, and 2021 standards from Regulation
38 using mean hardness values for the segment.

Data used for these evaluations were queried from the Scribe database and evaluated using the 
methodology described in Section 3.2.1.  Non-detect results were treated as zeros for calculation 
purposes.  Calculations that resulted in zero for the minimum, maximum, median, average, and/or 85th

percentile are presented in the table as non-detects (NDs). Data for parameters presented in the 
following subsections are those that have numeric criteria available for comparison purposes.

3.3.1.1.1 Clear Creek Segment COSPCL01
No sample data was available for Segment COSPCL01 from the 2015 – 2021 dataset and water quality 
data representing instream conditions on Segment COSPCL01 were not identified from the 2015 – 
2021 Scribe dataset. 

3.3.1.1.2 Clear Creek Historical Segment COSPCL02
Historical segment COSPCL02 represents the stream segmentation which includes all portions of 
current segments 02a, 02b, and 02c of Clear Creek. The segment includes the mainstem of Clear Creek, 
including all of the tributaries, lakes and reservoirs, from the I-70 bridge above Silver Plume to the 
Argo Tunnel discharge. A total of 4,997 data points were included in the Scribe dataset from 12 
separate locations within Segment COSPCL02 of the Clear Creek watershed. Data collection occurred 
on 21 separate dates between February 2015 and September 2020. A summary of the available data 
from COSPCL02 for parameters with numeric water quality standards is provided in Table 3-3. 

Table 3-3: Sample Count, Statistical Summary, and Historical (1991) Water Quality Standards for the 2015-2021
Analytical Dataset for Segment COSPCL02. 

Analyte Units Number of 
Samples Min Max Mean Median 85th 

Percentile
1991
WQS

Arsenic, Dissolved μg/L 142 ND 0.89 0.10 ND 0.52 50
Cadmium, Dissolved μg/L 142 ND 3.47 0.58 0.36 1.19 2
Chromium, Dissolved μg/L 50 ND 2.44 0.42 ND 1.77 25
Copper, Dissolved μg/L 80 ND 8.68 1.25 ND 3.01 10
Iron, Total Recoverable μg/L 137 ND 585 142 139 233 1,000
Lead, Dissolved μg/L 142 ND 2.36 0.40 0.34 0.64 5
Manganese, Total 
Recoverable μg/L 137 5.39 248 47.5 18.1 117 1,000

Nickel, Dissolved μg/L 142 ND 1.91 0.10 ND ND 50
Selenium, Dissolved μg/L 142 ND 3.54 0.56 ND 1.62 80
Silver, Dissolved μg/L 142 ND 0.75 0.01 ND ND 0.1
Zinc, Dissolved μg/L 142 20.5 803 162 111 282 280

ND = Non-Detect.  

Preliminary analyses of attainment of water quality standards are provided in Table 3-4 for 1991
standards.  
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Table 3-4: Historical (1991) Water Quality Standards Determinations of 
Attainment for Segment COSPCL02 (Stream segmentation from Regulation 38), 
based on the 2015-2021 Dataset.
Analyte Units Number of Samples 1991 Attainment 
Arsenic, Dissolved μg/L 142 TRUE
Cadmium, Dissolved μg/L 142 TRUE
Chromium, Dissolved μg/L 50 TRUE
Copper, Dissolved μg/L 80 TRUE
Iron, Total Recoverable μg/L 137 TRUE
Lead, Dissolved μg/L 142 TRUE
Manganese, Total Recoverable μg/L 137 TRUE
Nickel, Dissolved μg/L 142 TRUE
Selenium, Dissolved μg/L 142 TRUE
Silver, Dissolved μg/L 142 TRUE
Zinc, Dissolved μg/L 142 FALSE

Historical (1991) standards for the combined COSPCL02 segment were attained for all constituents
except for dissolved zinc, based on the 2015-2021 dataset.  

3.3.1. .3 Clear Creek Segment COSPCL02a 
Clear Creek segment COSPCL02a includes the mainstem of Clear Creek, including all of the tributaries
and wetlands, from the I-70 bridge above Silver Plume to a point just above the confluence with West
Fork Clear Creek. A total of 3,198 data points were included in the Scribe dataset from 10 separate
locations within Segment COSPCL02a of the Clear Creek watershed. Data collection occurred on
21 separate dates between February 2015 and September 2020. A summary of the available data from
COSPCL02a for parameters with numeric water quality standards is provided in Table 3-5.
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Table 3-5: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical 
Dataset for Segment COSPCL02a. 

Analyte Units

Number 
of 

Samples Min Max Mean Median
85th 

Percentile
1991 
WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 94 ND 0.89 0.15 ND 0.56 50 340 - 340 -
Arsenic, Total Recoverable μg/L 92 ND 3.53 0.07 ND ND - - 0.02 - 0.023

Cadmium, Dissolved μg/L 94 ND 3.47 0.78 0.54 1.59 2 1.371 1.542 1.421 0.591

Cadmium, Total Recoverable μg/L 92 ND 3.53 0.07 ND ND - - - 5 -
Chloride, Total mg/L 43 3.6 268 37.7 20.1 57.6 - - 250 - 250
Chromium, Dissolved (VI) μg/L 27 ND 2.44 0.45 ND 1.91 25 16 11 16 11
Chromium, Total Recoverable (III) μg/L 25 ND ND ND ND ND - 50 - 50 -
Copper, Dissolved μg/L 56 ND 5 0.54 ND 2.12 10 10.61 7.211 10.61 7.211

Hardness, Total mg/L 94 30 240 77.6 80.5 101 - - - - -
Iron, Dissolved μg/L 94 ND 109 2.30 ND ND - - 300 - 300
Iron, Total Recoverable μg/L 92 ND 585 125 132 221 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 94 ND 2.36 0.47 0.36 0.69 5 491 1.911 491 1.911

Lead, Total Recoverable μg/L 92 ND 12.3 1.94 1.24 3.72 - - - 50 -
Manganese, Dissolved μg/L 94 ND 30 9.92 9.01 13.8 - 2,7441 1,5161 2,7441 1,5161

Manganese, Total Recoverable μg/L 92 5.39 92.3 16.6 14.2 21.4 1,000 - - - -
Mercury, Total μg/L 4 ND ND ND ND ND - - 0.01 - 0.01
Nickel, Dissolved μg/L 94 ND 1.77 0.10 ND ND 50 3781 421 3781 421

Nickel, Total Recoverable μg/L 92 ND 27.4 0.43 ND ND - - - - 100
Selenium, Dissolved μg/L 94 ND 3.54 0.79 ND 1.92 80 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 94 ND 0.75 0.01 ND ND 0.1 1.311 0.051 1.311 0.051

Sulfate as SO4, Total mg/L 43 6 26.8 14.1 12.4 20.7 - - 250 - 250
Uranium, Dissolved μg/L 6 0.52 1.74 1.08 1.04 1.53 - - - 4 4

Zinc, Dissolved μg/L 94 33.5 803 203 136 345 280 5862 3532 2811, 5 2461, 5

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Temporary modifications to the WQS exist: Cd (ch), Zn (ch)/(ac); expiration date of 07/01/2014  
3 Arsenic (ch) = hybrid.
4 Uranium standard = varies*.  See 38.5(3) for details.
5 Segment-specific equation. See Regulation 38.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-6. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (78 mg/L). 

Table 3-6: Historical (1991 and 2010) and Current (2021) Chronic Water Quality 
Standard Attainment Calculated Using Mean Hardness Values for Segment 
COSPCL02a, based on the 2015-2021 Dataset. 

Analyte Units
Number of 

Samples
1991
WQS

2010 
Acute 

2010 
Chronic 

2021 
Acute 

2021 
Chronic 

Arsenic, Dissolved μg/L 94 TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 92 TRUE TRUE
Cadmium, Dissolved μg/L 94 TRUE FALSE FALSE FALSE FALSE
Cadmium, Total Recoverable μg/L 92 TRUE
Chloride, Total mg/L 43 TRUE TRUE
Chromium, Dissolved (VI) μg/L 27 TRUE TRUE TRUE TRUE TRUE
Chromium, Total Recoverable (III) μg/L 25 TRUE TRUE
Copper, Dissolved μg/L 56 TRUE TRUE TRUE TRUE TRUE
Iron, Dissolved μg/L 94 TRUE TRUE
Iron, Total Recoverable μg/L 92 TRUE TRUE TRUE
Lead, Dissolved μg/L 94 TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 92 TRUE
Manganese, Dissolved μg/L 94 TRUE TRUE TRUE TRUE
Manganese, Total Recoverable μg/L 92 TRUE
Mercury, Total μg/L 4 TRUE TRUE
Nickel, Dissolved μg/L 94 TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 92 TRUE
Selenium, Dissolved μg/L 94 TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 94 TRUE TRUE TRUE TRUE TRUE
Sulfate as SO4, Total mg/L 43 TRUE TRUE
Zinc, Dissolved μg/L 94 FALSE FALSE TRUE FALSE FALSE
Note: Hardness-dependent standards and attainment values based on mean hardness and 
comparison of the 85th percentile (dissolved metals and hardness-dependent standards) and median 
analytical result values (total recoverable metals) for chronic attainment and comparison of maximum 
analytical result values for acute attainment.

Historical (1991) standards were attained for all constituents except for dissolved zinc. Historical 
(2010) standards were not attained for dissolved cadmium (acute/chronic) or dissolved zinc (acute
only) while current (2021) standards were not attained for dissolved cadmium (acute/chronic), or
dissolved zinc (acute/chronic) based on the 2015 – 2021 analytical data.  

3.3.1. .4 Clear Creek Segment COSPCL02b 
Segment COSPCL02b includes the mainstem of Clear Creek, including all of the tributaries and
wetlands, from the confluence with West Fork Clear Creek to a point just below the confluence with
Mill Creek. A total of 844 data points were included in the Scribe dataset from one location within 
Segment COSPCL02b of the Clear Creek watershed (sampling site CC-26). Data collection occurred on
21 separate dates between February 2015 and September 2020. A summary of the available data and
the calculated 1991, 2010, and 2021 acute and chronic water quality standards applicable to segment
COSPCL02b for parameters with numeric water quality standards is provided in Table 3-7.
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Table 3-7: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical Dataset for 
Segment COSPCL02b. 

Analyte Units

Number 
of 

Samples Min Max Mean Median
85th 

Percentile

1991
WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 23 ND ND ND ND ND 50 340 - 340 -
Arsenic, Total Recoverable μg/L 22 ND ND ND ND ND - - 0.02 - 0.022

Cadmium, Dissolved μg/L 23 ND 0.36 0.12 0.12 0.22 2 1.511 0.381 1.571 0.651

Cadmium, Total Recoverable μg/L 22 ND ND ND ND ND - - - 5 -
Chloride, Total mg/L 15 ND 80.5 27.7 18.7 25.5 - - 250 - 250
Chromium, Dissolved (VI) μg/L 10 ND 1.98 0.37 ND 1.10 25 16 11 16 11
Chromium, Total Recoverable (III) μg/L 9 ND ND ND ND ND - 50 - 50 -
Copper, Dissolved μg/L 12 ND 8.68 1.15 ND 2.43 10 11.81 7.951 11.81 7.951

Hardness, Total mg/L 23 31 144 87 98 119 - - - - -
Iron, Dissolved μg/L 23 ND 102 8.78 ND ND - - 300 - 300
Iron, Total Recoverable μg/L 22 104 401 191 181 240 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 23 ND 1.1 0.32 0.33 0.52 5 55.51 2.161 55.51 2.161

Lead, Total Recoverable μg/L 22 ND 6.53 1.66 1.41 2.34 - - - 50 -
Manganese, Dissolved μg/L 23 33.2 355 108 95.2 196 - 2,8501 1,5751 2,8501 1,5751

Manganese, Total Recoverable μg/L 22 49.4 248 121 111 172 1,000 - - - -
Mercury, Total μg/L 2 ND ND ND ND ND - - 0.01 - 0.01
Nickel, Dissolved μg/L 23 ND 0.95 0.08 ND ND 50 4161 46.21 4161 46.21

Nickel, Total Recoverable μg/L 22 ND 6.97 0.32 ND ND - - - - 100
Selenium, Dissolved μg/L 23 ND 1.28 0.16 ND ND 80 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 23 ND ND ND ND ND 0.1 1.601 0.061 1.601 0.061

Sulfate as SO4, Total mg/L 15 13 85.3 46.1 34.8 76.1 - - 250 - 250
Uranium, Dissolved μg/L 3 0.66 1.17 0.95 1.03 1.13 - - - 3 3

Zinc, Dissolved μg/L 23 20.5 166 69.3 72.5 92.1 280 1271 1101 1411 1071

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Temporary modifications to the WQS exist: Arsenic (ch) = hybrid.
3 Uranium standard = varies*.  See 38.5(3) for details.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-8. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (87 mg/L). 

All historical (1991) standards were attained except for dissolved zinc. Conversely, the dissolved zinc
standard was attained for both historical 2010 and current 2021 chronic standards but were not
attained for the acute water quality standard. All other parameters attained both chronic and acute 
water quality standards for 2010, and 2021 based on the 2015-2021 data. 

3.3.1. .5 Clear Creek Segment COSPCL02c 
Segment COSPCL02c includes the mainstem of Clear Creek, including all of the tributaries and
wetlands, from a point just below the confluence with Mill Creek to a point just above the Argo Tunnel 
discharge. Data collection occurred on approximately 21 separate dates between February 2015 and
September 2020. A summary of the available data from COSPCL02c for parameters with numeric
water quality standards along with the calculated 1991, 2010, and 2021 water quality standards is 
provided in Table 3-9.

Table 3-8: Current (2021) and Historical (1991, 2010) Acute and Chronic Determinations of 
Attainment Calculated Using Mean Hardness Values for Segment COSPCL02b, Based on the 2015-
2021 Dataset. 

Analyte Units Number of 
Samples

1991 
WQS

2010 
Acute

2010 
Chronic 

2021 
Acute 

2021 
Chronic 

Arsenic, Dissolved μg/L 23 TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 22 TRUE TRUE
Cadmium, Dissolved μg/L 23 TRUE TRUE TRUE TRUE TRUE
Cadmium, Total Recoverable μg/L 22 TRUE
Chloride, Total mg/L 15 TRUE TRUE
Chromium, Dissolved (VI) μg/L 10 TRUE TRUE TRUE TRUE TRUE
Chromium, Total Recoverable (III) μg/L 9 TRUE TRUE
Copper, Dissolved μg/L 12 TRUE TRUE TRUE TRUE TRUE
Iron, Dissolved μg/L 23 TRUE TRUE
Iron, Total Recoverable μg/L 22 TRUE TRUE TRUE
Lead, Dissolved μg/L 23 TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 22 TRUE
Manganese, Dissolved μg/L 23 TRUE TRUE TRUE TRUE
Manganese, Total Recoverable μg/L 22 TRUE
Mercury, Total μg/L 2 TRUE TRUE TRUE
Nickel, Dissolved μg/L 23 TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 22 TRUE
Selenium, Dissolved μg/L 23 TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 23 TRUE TRUE TRUE TRUE TRUE
Sulfate as SO4, Total mg/L 15 TRUE TRUE
Zinc, Dissolved μg/L 23 FALSE FALSE TRUE FALSE TRUE
Note: Hardness-dependent standards and attainment values based on mean hardness and comparison of the 85th 
percentile (dissolved metals and hardness-dependent standards) and median analytical result values (total 
recoverable metals) for chronic attainment and comparison of maximum analytical result values for acute 
attainment.

FALSE
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Table 3-9: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical Dataset for 
Segment COSPCL02c. 

Analyte Units

Number 
of 

Samples Min Max Mean Median
85th 

Percentile

1991 
WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 25 ND 0.55 0.02 ND ND 50 340 - 340 -
Arsenic, Total Recoverable μg/L 23 ND ND ND ND ND - - 0.02 - 0.024

Cadmium, Dissolved μg/L 25 ND 0.50 0.24 0.21 0.43 2 1.401 0.361 1.451 0.611

Cadmium, Total Recoverable μg/L 23 ND 0.54 0.05 ND ND - - - 5 -
Chloride, Total mg/L 17 3.9 66.8 21.1 16.7 40.1 - - 250 - 250
Chromium, Dissolved (VI) μg/L 13 ND 1.89 0.4 ND 1.56 25 16 11 16 11
Chromium, Total Recoverable (III) μg/L 11 ND ND ND ND ND - 50 - 50 -
Copper, Dissolved μg/L 13 ND 1.89 0.4 ND 1.56 10 10.91 11.42 10.91 7.391

Hardness, Total mg/L 25 30 133 79.9 76 110 - - - - -
Iron, Dissolved μg/L 25 ND 278 19.4 ND ND - - 300 - 300
Iron, Total Recoverable μg/L 23 ND 395 160 138 218 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 25 ND 0.54 0.22 0.18 0.43 5 50.51 1.971 50.51 1.971

Lead, Total Recoverable μg/L 23 0.56 3.82 1.26 0.83 2.01 - - - 50 -
Manganese, Dissolved μg/L 25 22.9 1,240 158 83.3 125 - 2,7711 1,5311 2,7701 1,5301

Manganese, Total Recoverable μg/L 23 32.7 190 101 111 148 1,000 - - - -
Mercury, Total μg/L 3 ND ND ND ND ND - - 0.01 - 0.01
Nickel, Dissolved μg/L 25 ND 1.91 0.14 ND ND 50 3871 431 3871 431

Nickel, Total Recoverable μg/L 23 ND 5.26 0.23 ND ND - - - - 100
Selenium, Dissolved μg/L 25 ND 1.18 0.09 ND ND 80 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 25 ND ND ND ND ND 0.1 1.381 0.051 1.381 0.051

Sulfate as SO4, Total mg/L 17 12.2 81.6 44.2 47.2 71.3 - - 250 - 250
Uranium, Dissolved μg/L 5 0.51 1.02 0.75 0.63 1.00 - - - 5 5

Zinc, Dissolved μg/L 23 44.6 177 104 108 150 280 2881,3 2521,3 2881, 6 2521, 6

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Temporary modification to the WQS for Copper (Ch) = 11.4 μg/L; expires 7/1/2014
3    Segment specific standard (per Reg. 38 tables)
4    Temporary modifications to the WQS exist: Arsenic (ch) = hybrid.
5    Uranium standard = varies*.  See 38.5(3) for details.
6    Site-specific equation. See Regulation 38.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-10. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (80 mg/L). 

Table 3-10: Current (2021) and Historical (1991 and 2010) Acute and Chronic Determinations of 
Attainment Calculated Using Mean Hardness Values for Segment COSPCL02c, Based on the 2015-2021 
Dataset.

Analyte Units
Number 

of 
Samples

1991 
WQS

2010 
Acute 

2010 
Chronic 

2021 
Acute

2021 
Chronic 

Arsenic, Dissolved μg/L 25 TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 23 TRUE TRUE
Cadmium, Dissolved μg/L 25 TRUE TRUE FALSE TRUE TRUE
Cadmium, Total Recoverable μg/L 23 TRUE
Chloride, Total mg/L 17 TRUE TRUE
Chromium, Dissolved (VI) μg/L 13 TRUE TRUE TRUE TRUE TRUE
Chromium, Total Recoverable (III) μg/L 11 TRUE TRUE
Copper, Dissolved μg/L 13 TRUE TRUE TRUE TRUE TRUE
Iron, Dissolved μg/L 25 TRUE TRUE
Iron, Total Recoverable μg/L 23 TRUE TRUE TRUE
Lead, Dissolved μg/L 25 TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 23 TRUE
Manganese, Dissolved μg/L 25 TRUE TRUE TRUE TRUE
Manganese, Total Recoverable μg/L 23 TRUE
Mercury, Total μg/L 3 TRUE TRUE
Nickel, Dissolved μg/L 25 TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 23 TRUE
Selenium, Dissolved μg/L 25 TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 25 TRUE TRUE TRUE TRUE TRUE
Sulfate as SO4, Total mg/L 17 TRUE TRUE TRUE
Zinc, Dissolved μg/L 23 TRUE TRUE TRUE TRUE TRUE
Note: Hardness-dependent standards and attainment values based on mean hardness and 
comparison of the 85th percentile (dissolved metals and hardness-dependent standards) and median 
analytical result values (total recoverable metals) for chronic attainment and comparison of 
maximum analytical result values for acute attainment.

All parameters attained water quality standards for 1991, 2010, and 2021 standards with the
exception of the dissolved cadmium chronic 2010 standard based on the 2015 – 2021 data. 

3.3.1. .6 Clear Creek Segment COSPCL03a 
No analytical data were available for sampling locations along Segment COSPCL03a in the 2015-2021
Scribe dataset  

3.3.1. .7 Clear Creek Segment COSPCL03b 
No analytical data were available for sampling locations along Segment COSPCL03b in the 2015-2021
Scribe dataset. 
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Section 3 Data Review and Analysis 

3.3.1. .8 Clear Creek Segment COSPCL04 
No analytical data were available for sampling locations along Segment COSPCL04 in the 2015-2021
Scribe dataset.  

3.3.1. .9 Clear Creek Segment COSPCL05 
Segment COSPCL05 includes the mainstem of West Clear Creek from the confluence with Woods Creek
to the confluence with Clear Creek. A total of 1,013 data points were included in the Scribe dataset
from two separate locations within Segment COSPCL05 of the Clear Creek watershed. Data collection
occurred on 19 separate dates between February 2015 and October 2018. A summary of the available
data from COSPCL05 for parameters with numeric water quality standards as well as calculations of
the 1991, 2010, and 2021 acute and chronic water quality standards applicable to this segment is
provided in Table 3-11.
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Table 3-11: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical 
Dataset for Segment COSPCL05. 

Analyte Units

Number 
of 

Samples Min Max Mean Median
85th 

Percentile
1991 
WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 30 ND ND ND ND ND 50 340 - 340 -
Arsenic, Total Recoverable μg/L 30 ND ND ND ND ND - - 7.6 - 0.023

Cadmium, Dissolved μg/L 30 ND 0.64 0.08 ND 0.18 3 1.751 0.431 1.841 0.731

Cadmium, Total Recoverable μg/L 30 ND 0.75 0.02 ND ND - - - 5 -
Chloride, Total mg/L 17 2.7 42.5 15.7 13.1 21.6 - - - - 250
Chromium, Dissolved (VI) μg/L 8 ND ND ND ND ND 25 16 11 16 11
Chromium, Total Recoverable (III) μg/L 8 ND ND ND ND ND - 50 - 50 -
Copper, Dissolved μg/L 19 ND 16 2.81 2.42 4.72 23 13.81 9.191 13.81 9.191

Hardness, Total mg/L 30 28 260 103 98 158 - - - - -
Iron, Dissolved μg/L 30 ND 113 10.9 ND ND - - - - 300
Iron, Total Recoverable μg/L 30 106 5,090 369 200 291 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 30 ND 0.44 0.05 ND 0.12 25 66.71 2.601 66.71 2.601

Lead, Total Recoverable μg/L 30 ND 3.53 0.46 ND 1.07 - - - 50 -
Manganese, Dissolved μg/L 30 63.4 1,180 352 269 516 - 3,0151 1,6661 3,0151 1,6661

Manganese, Total Recoverable μg/L 30 105 1,200 395 307 561 1,100 - - - -
Mercury, Total μg/L 0 - - 0.01 - 0.01
Nickel, Dissolved μg/L 30 ND 1.75 0.22 ND 0.70 100 4801 53.31 4801 53.31

Nickel, Total Recoverable μg/L 30 ND 9.55 0.55 ND ND - - - - 100
Selenium, Dissolved μg/L 30 ND 1.08 0.04 ND ND 80 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 30 ND 1.04 0.03 ND ND 0.1 2.141 0.081 2.141 0.081

Sulfate as SO4, Total mg/L 17 19.9 166 92.1 68.8 151 - - - - -
Uranium, Dissolved μg/L 0 - - - 4 4

Zinc, Dissolved μg/L 30 ND 179 41.9 31.6 80.1 100 3221,2 2231,2 3151,5 2201,5

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Segment specific standard (per Reg. 38 tables)
3 Temporary modifications to the WQS exist: Arsenic (ch) = hybrid.
4 Uranium standard = varies*.  See 38.5(3) for details.
5 Site-specific equation. See Regulation 38.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-12. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (103 mg/L). 

Table 3-12: Current (2021) and Historical (1991 and 2010) Determinations of Attainment 
Calculated Using Mean Hardness Values for Segment COSPCL05 Based on the 2015-2021
Dataset. 

Analyte Units
Number 

of 
Samples

1991 
WQS

2010 
Acute 

2010 
Chronic 

2021 
Acute

2021 
Chronic

Arsenic, Dissolved μg/L 30 TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 30 TRUE TRUE
Cadmium, Dissolved μg/L 30 TRUE TRUE TRUE TRUE TRUE
Cadmium, Total Recoverable μg/L 30 TRUE
Chloride, Total mg/L 17 TRUE
Chromium, Dissolved (VI) μg/L 8 TRUE TRUE TRUE TRUE TRUE
Chromium, Total Recoverable (III) μg/L 8 TRUE TRUE
Copper, Dissolved μg/L 19 TRUE FALSE TRUE FALSE TRUE
Iron, Dissolved μg/L 30 TRUE
Iron, Total Recoverable μg/L 30 TRUE TRUE TRUE
Lead, Dissolved μg/L 30 TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 30 TRUE
Manganese, Dissolved μg/L 30 TRUE TRUE TRUE TRUE
Manganese, Total Recoverable μg/L 30 TRUE
Nickel, Dissolved μg/L 30 TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 30 TRUE
Selenium, Dissolved μg/L 30 TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 30 TRUE TRUE TRUE TRUE TRUE
Sulfate as SO4, Total mg/L 17
Zinc, Dissolved μg/L 30 TRUE TRUE TRUE TRUE TRUE
Note: Hardness-dependent standards and attainment values based on mean hardness and comparison of the 
85th percentile (dissolved metals and hardness-dependent standards) and median analytical result values (total 
recoverable metals) for chronic attainment and comparison of maximum analytical result values for acute 
attainment.

Historical (1991) standards were attained for all parameters. Historical (2010) and current (2021)
standards were attained for all parameters except for acute standards for dissolved copper based on
the 2015 – 2021 data.    

3.3.1. .10 Clear Creek Segment COSPCL06 
Segment COSPCL06 includes all tributaries to West Clear Creek, including all lakes and reservoirs,
from the source to the confluence with Clear Creek (excluding segments in COSPCL07 and 08). A total
of 116 data points were included in the Scribe dataset from a single sampling location on
Segment COSPCL06 of the Clear Creek watershed (CC-24). Data collection occurred on 4 separate 
dates between February and June 2015. A summary of the available data from COSPCL06 for
parameters with numeric water quality standards as well as the calculated 1991, 2010, and 2021
water quality standards for this segment is provided in Table 3-13.
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Table 3-13: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical Dataset for Segment COSPCL06. 

Analyte Units
Number 

of 
Samples

Min Max Mean Median 85th 
Percentile

1991 
Acute 
WQS

1991 
Chronic

WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 4 ND ND ND ND ND 360 150 340 - 340 -
Arsenic, Total Recoverable μg/L 4 ND ND ND ND ND - - - 0.02 - 0.022

Cadmium, Dissolved μg/L 4 ND ND ND ND ND 0.361 0.211 0.271 0.091 0.251 0.151

Cadmium, Total Recoverable μg/L 4 ND ND ND ND ND - - - - 5 -
Chloride, Total mg/L 0 - - - 250 - 250
Chromium, Dissolved (VI) μg/L 4 ND ND ND ND ND 16 11 16 11 16 11
Chromium, Total Recoverable (III) μg/L 4 ND ND ND ND ND - - 50 - 50 -
Copper, Dissolved μg/L 3 ND 7.6 2.53 ND 5.32 2.411 1.931 1.821 1.461 1.821 1.461

Hardness, Total mg/L 4 ND 14 12 12.5 13.6 - - - - - -
Iron, Dissolved μg/L 4 ND ND ND ND ND - - - 300 - 300
Iron, Total Recoverable μg/L 4 ND 121 30.25 ND 66.6 - 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 4 ND 0.14 0.07 0.06 0.13 3.121 0.191 6.041 0.241 6.041 0.241

Lead, Total Recoverable μg/L 4 ND ND ND ND ND - - - - 50 -
Manganese, Dissolved μg/L 4 ND 2.14 0.54 ND 1.18 - - 1,4731 8141 1,4731 8141

Manganese, Total Recoverable μg/L 4 ND 3.72 1.51 1.17 3.09 - 1,000 - - - -
Mercury, Total μg/L 0 - - - 0.01 - 0.01
Nickel, Dissolved μg/L 4 ND ND ND ND ND 1841 19.11 77.91 8.651 77.91 8.651

Nickel, Total Recoverable μg/L 4 ND ND ND ND ND - - - - - 100
Selenium, Dissolved μg/L 4 ND ND ND ND ND 135 17 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 4 ND ND ND ND ND 0.051 0.0021 77.91 8.651 0.051 0.0021

Sulfate as SO4, Total mg/L 0 - - - 250 - -
Uranium, Dissolved μg/L 0 - - - - 3 3

Zinc, Dissolved μg/L 4 ND 12.2 3.05 ND 6.71 19.61 0.201 23.51 20.41 23.31 17.61

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Temporary modifications to the WQS exist: Arsenic (ch) = hybrid.
3 Uranium standard = varies*.  See 38.5(3) for details.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-14. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (12 mg/L).  

Historical (1991 and 2010) standards were not attained for dissolved copper (chronic) and current
(2021) acute and chronic standards for dissolved copper were not achieved based on the 2015 – 2021
data. 

3.3.1. 11 Clear Creek Segment COSPCL07 
No analytical data were available for sampling locations along Segment COSPCL07 in the 2015 – 2021
Scribe dataset.  

3.3.1. .12 Clear Creek Segment COSPCL08 
No analytical data were available for sampling locations along Segment COSPCL08 in the 2015 – 2021
Scribe dataset. Note that this segment does not have water quality standards adopted for metals and
other parameters of concern for this study.

Table 3-14: Current (2021) and Historical (1991 and 2010) Acute and Chronic Water Quality Standard 
Determinations of Attainment Calculated Using Mean Hardness Values for Segment COSPCL06 Based 
on the 2015-2021 Dataset.

Analyte Units
Number 
of 
Samples

1991 
Acute 

1991 
Chronic

2010 
Acute 

2010 
Chronic 

2021 
Acute 

2021 
Chronic

Arsenic, Dissolved μg/L 4 TRUE TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 4 TRUE TRUE
Cadmium, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Cadmium, Total Recoverable μg/L 4 TRUE
Chromium, Dissolved (VI) μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Chromium, Total Recoverable (III) μg/L 4 TRUE TRUE
Copper, Dissolved μg/L 3 TRUE FALSE TRUE FALSE FALSE FALSE
Iron, Dissolved μg/L 4 TRUE TRUE
Iron, Total Recoverable μg/L 4 TRUE TRUE TRUE
Lead, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 4 TRUE
Manganese, Dissolved μg/L 4 TRUE TRUE TRUE TRUE
Nickel, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 4 TRUE
Selenium, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Zinc, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Note: Hardness-dependent standards and attainment values based on mean hardness and comparison of the 85th 
percentile (dissolved metals and hardness-dependent standards) and median analytical result values (total recoverable 
metals) for chronic attainment and comparison of maximum analytical result values for acute attainment. 
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3.3.1. .13 Clear Creek Historical (1991) Segment COSPCL09 
Segment COSPCL09 includes the mainstem of Fall River, including all tributaries, lakes, and reservoirs,
from the source to the confluence with Clear Creek represents the historical stream segmentation
which includes all portions of current segments 9a and 9b of Clear Creek. A total of 817 data points
were included in the Scribe dataset from two sampling locations on Segment COSPCL09 of the Clear
Creek watershed. Data collection occurred on 19 separate dates between February 2015 and October
2018. A summary of the available data from COSPCL09 for parameters with numeric water quality
standards (based on standards assigned to segment COSPCL09a) is provided in Table 3-15.

Table 3-15: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-
2021 Analytical Dataset for Segment COSPCL09

Analyte Units Number of 
Samples Min Max Mean Median 85th 

Percentile

1991 
Acute 
WQS

1991 
Chronic

WQS
Arsenic, Dissolved μg/L 24 ND 0.68 0.10 ND 0.29 360 150
Cadmium, 
Dissolved μg/L 24 ND 6.78 2.00 2.03 2.60 3.051 0.951

Chromium, 
Dissolved (VI) μg/L 7 ND ND ND ND ND 16 11

Copper, Dissolved μg/L 15 2.91 93 35.3 31.4 56.9 14.41 9.771

Iron, Total 
Recoverable μg/L 24 ND 19,300 1,264 83.5 1,512 - 1,000

Lead, Dissolved μg/L 24 ND 1.71 0.70 0.54 1.25 66.81 2.841

Manganese, Total 
Recoverable μg/L 24 8.84 1,340 238 88.7 502 - 1,000

Nickel, Dissolved μg/L 24 ND 15.4 5.82 6.15 7.99 7781 80.71

Selenium, 
Dissolved μg/L 24 ND ND ND ND ND 135 17

Silver, Dissolved μg/L 24 ND ND ND ND ND 1.381 0.051

Zinc, Dissolved μg/L 24 ND 1,280 524 581 721 90.91 7.681

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.

Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-16. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (80 mg/L).  
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Table 3-16: Historical (1991) Acute and Chronic Water Quality Standard Determinations of 
Attainment Calculated Using Mean Hardness Values for Segment COSPCL09 (1991 stream 
segmentation) Based on the 2015-2021 Dataset.

Analyte Units Number of Samples

1991 
Acute
WQS

1991 
Chronic

WQS
Arsenic, Dissolved μg/L 24 TRUE TRUE
Cadmium, Dissolved μg/L 24 TRUE FALSE
Chromium, Dissolved (VI) μg/L 7 TRUE TRUE
Copper, Dissolved μg/L 15 FALSE FALSE
Iron, Total Recoverable μg/L 24 FALSE
Lead, Dissolved μg/L 24 TRUE TRUE
Manganese, Total Recoverable μg/L 24 TRUE
Nickel, Dissolved μg/L 24 TRUE TRUE
Selenium, Dissolved μg/L 24 TRUE TRUE
Silver, Dissolved μg/L 24 TRUE TRUE
Zinc, Dissolved μg/L 24 FALSE FALSE

Historical (1991) standards for dissolved cadmium (chronic), dissolved copper (acute/chronic), total
recoverable iron (chronic), and dissolved zinc (acute/chronic) were not attained. 

3.3.1. .14 Clear Creek Segment COSPCL09a 
The 2010 and 2021 segmentation of COSPCL09a includes the mainstem of Fall River, including all 
tributaries and wetlands, from the source to the confluence with Clear Creek while 09b includes the
mainstem of Trail Creek, including all tributaries and wetlands, from the source to the confluence with
Clear Creek. A total of 116 data points were included in the Scribe dataset from a single sampling
location on Segment COSPCL09a of the Clear Creek watershed (CC-30). Data collection occurred on
four separate dates between February and June 2015. A summary of the available data from
COSPCL09a for parameters with numeric water quality standards as well as applicable 1991, 2010,
and 2021 standards is provided in Table 3-17.

CDMth Sffll 



3-

Table 3-17: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical Dataset for Segment COSPCL09a

Analyte Units
Number 

of 
Samples

Min Max Mean Median 85th 
Percentile

1991 
Acute 
WQS

1991 
Chronic

WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 4 ND ND ND ND ND 360 150 340 - 340 -
Arsenic, Total Recoverable μg/L 4 ND ND ND ND ND - - - 0.02 - 0.023

Cadmium, Dissolved μg/L 4 ND 0.38 0.09 ND 0.21 0.971 0.431 0.581 0.171 0.561 0.281

Cadmium, Total Recoverable μg/L 4 ND ND ND ND ND - - - - 5 -
Chloride, Total mg/L 0 - - - 250 - 250
Chromium, Dissolved (VI) μg/L 0 16 11 16 11 16 11
Chromium, Total Recoverable (III) μg/L 0 - - 50 - 50 -
Copper, Dissolved μg/L 3 2.91 5.31 3.86 3.36 4.73 5.521 4.111 4.191 9.602 4.191 3.111

Hardness, Total mg/L 4 15 38 29 31.5 36.2 - - - - - -
Iron, Dissolved μg/L 4 ND ND ND ND ND - - - 300 - 300
Iron, Total Recoverable μg/L 4 ND 674 210 83.5 446 - 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 4 ND 0.10 0.03 ND 0.06 131 0.671 16.41 0.641 16.41 0.641

Lead, Total Recoverable μg/L 4 ND 0.69 0.17 ND 0.38 - - - - 50 -
Manganese, Dissolved μg/L 4 5.95 75.5 24.0 7.33 45.3 - - 1,9771 1,0921 1,9771 1,0921

Manganese, Total Recoverable μg/L 4 8.84 90.5 31.1 12.4 56.5 - 1,000 - - - -
Mercury, Total μg/L 0 - - - 0.01 - 0.01
Nickel, Dissolved μg/L 0 3601 37.31 1641 18.31 1641 18.31

Nickel, Total Recoverable μg/L 4 ND 2.11 0.53 ND 1.16 - - - - - 100
Selenium, Dissolved μg/L 4 ND ND ND ND ND 135 17 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 4 ND ND ND ND ND 0.241 0.011 0.0021 0.011 0.241 0.011

Sulfate as SO4, Total mg/L 0 - - - 250 - 250
Thallium, Dissolved μg/L 0 - 15 - - - -
Uranium, Dissolved μg/L 0 - - - - 4 4

Zinc, Dissolved μg/L 4 ND 68.5 27.5 20.7 48.5 401 1.091 49.91 43.31 51.91 39.31

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Temporary modification to the WQS expires for copper (ch) = 9.6 μg/L; 7/1/2014 
3 Temporary modifications to the WQS exist: Arsenic (ch) = hybrid.
4 Uranium standard = varies*.  See 38.5(3) for details.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-18. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (29 mg/L).  

Table 3-18: Current (2021) and Historical (1991 and 2010) Acute and Chronic Water Quality Standards and 
Determinations of Attainment Calculated Using Mean Hardness Values for Segment COSPCL09a based on 
the 2015-2021 Dataset. 

Analyte Units
Number 

of 
Samples

1991 
Acute 

1991 
Chronic

2010 
Acute 

2010 
Chronic 

2021 
Acute

2021 
Chronic

Arsenic, Dissolved μg/L 4 TRUE TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 4 TRUE TRUE
Cadmium, Dissolved μg/L 4 TRUE TRUE TRUE FALSE TRUE TRUE
Cadmium, Total Recoverable μg/L 4 TRUE
Copper, Dissolved μg/L 3 TRUE FALSE FALSE TRUE FALSE FALSE
Iron, Dissolved μg/L 4 TRUE TRUE
Iron, Total Recoverable μg/L 4 TRUE TRUE TRUE
Lead, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 4 TRUE
Manganese, Dissolved μg/L 4 TRUE TRUE TRUE TRUE
Manganese, Total Recoverable μg/L 4 TRUE
Nickel, Total Recoverable μg/L 4 TRUE
Selenium, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 4 TRUE TRUE TRUE TRUE TRUE TRUE
Zinc, Dissolved μg/L 4 FALSE FALSE FALSE FALSE FALSE FALSE
Note: Hardness-dependent standards and attainment values based on mean hardness and comparison of the 85th percentile 
(dissolved metals and hardness-dependent standards) and median analytical result values (total recoverable metals) for chronic 
attainment and comparison of maximum analytical result values for acute attainment.

Historical (1991) chronic standards for dissolved copper and acute and chronic standards for
dissolved zinc were not attained. Historical (2010) chronic standards for dissolved cadmium, acute
standards for dissolved copper, and acute and chronic standards for dissolved zinc were not attained.
Current (2021) acute and chronic standards for dissolved copper and dissolved zinc were also not
achieved based on the 2015-2021 data. 

3.3.1. .15 Clear Creek Segment COSPCL09b 
Segment COSPCL09b includes the mainstem of Trail Creek, including all tributaries and wetlands,
from the source to the confluence with Clear Creek. A total of 701 data points were included in the
Scribe dataset from a single sampling location along Segment COSPCL09b of the Clear Creek
watershed (CC-31). Data collection occurred over 19 separate dates between February 2015 and
October 2018. A summary of the available data from COSPCL09b for parameters with numeric water
quality standards along with applicable 1991, 2010, and 2021 standards is provided in Table 3-19.
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Table 3-19: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical Dataset for Segment COSPCL09b

Analyte Units
Number 

of 
Samples

Min Max Mean Median 85th 
Percentile

1991 
Acute 
WQS

1991 
Chronic

WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 20 ND 0.68 0.12 ND 0.52 360 150 340 - 340 -
Arsenic, Total Recoverable μg/L 20 ND 11.5 0.58 ND ND - - - 0.02 - 0.02
Cadmium, Dissolved μg/L 20 1.5 6.78 2.39 1.08 2.84 3.501 1.051 1.561 0.391 1.631 0.671

Cadmium, Total Recoverable μg/L 20 1.39 6.83 2.48 2.15 3.11 - - - - 5 -
Chloride, Total mg/L 14 1.9 9.2 4.27 3.85 6.04 - - - 250 - 250
Chromium, Dissolved (VI) μg/L 7 ND ND ND ND ND 16 11 16 11 16 11
Chromium, Total Recoverable (III) μg/L 7 ND ND ND ND ND - - 50 - 50 -
Copper, Dissolved μg/L 12 15.1 93 43.18 43.1 60.3 16.11 10.91 12.21 8.221 12.21 8.221

Hardness, Total mg/L 20 43 115 90.5 94 103 - - - - - -
Iron, Dissolved μg/L 20 ND ND ND ND ND - - - 300 - 300
Iron, Total Recoverable μg/L 20 ND 19,300 1,475 134 1,704 - 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 20 0.19 1.71 0.84 0.82 1.28 81.61 3.381 57.91 2.261 57.91 2.261

Lead, Total Recoverable μg/L 20 0.73 309 25.1 3.49 35.5 - - - - - -
Manganese, Dissolved μg/L 20 50.2 834 187 89.3 358 - - 2,8881 1,5961 2,8881 1,5961

Manganese, Total Recoverable μg/L 20 56.2 1,340 278 97.6 576 - 1,000 - - - -
Mercury, Total μg/L 0 - - - - - 0.01
Nickel, Dissolved μg/L 20 4.54 15.4 6.88 6.37 8.03 8551 88.61 4301 47.81 4301 47.81

Nickel, Total Recoverable μg/L 20 5.05 25.5 8.97 7.38 11.3 - - - - - 100
Selenium, Dissolved μg/L 20 ND ND ND ND ND 135 17 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 20 ND ND ND ND ND 1.711 0.061 1.711 0.061 1.711 0.061

Sulfate as SO4, Total mg/L 14 59.9 121 98.4 102 117 - - - 250 - 250
Uranium, Dissolved μg/L 0 - - - - 4 4

Zinc, Dissolved μg/L 20 393 1,280 624 604 729 1001 9.731 1321 2003 1461 1111

ND = Non-Detect
1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Dissolved chromium standards are established using the Chromium VI (hexavalent) criteria when chromium valence stability is not determined (per Reg. 31)
3 Segment specific standard (per Reg. 38 tables)
4 Uranium standard = varies*.  See 38.5(3) for details.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-20. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (90.5 mg/L).  

Table 3-20: Current (2021) and Historical (1991 and 2010) Acute and Chronic Water Quality Standards 
Determinations of Attainment Calculated Using Mean Hardness Values for Segment COSPCL09b Based 
on the 2015-2021 Dataset.

Analyte Units
Number of 

Samples
1991 
Acute 

1991 
Chronic

2010 
Acute 

2010 
Chronic 

2021 
Acute 

2021 
Chronic 

Arsenic, Dissolved μg/L 20 TRUE TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 20 TRUE TRUE
Cadmium, Dissolved μg/L 20 TRUE FALSE FALSE FALSE FALSE FALSE
Cadmium, Total 
Recoverable μg/L 20 TRUE

Chloride, Total mg/L 14 TRUE TRUE
Chromium, Dissolved (VI) μg/L 7 TRUE TRUE TRUE TRUE TRUE TRUE
Chromium, Total 
Recoverable (III) μg/L 7 TRUE TRUE

Copper, Dissolved μg/L 12 FALSE FALSE FALSE FALSE FALSE FALSE
Iron, Dissolved μg/L 20 TRUE TRUE
Iron, Total Recoverable μg/L 20 FALSE FALSE FALSE
Lead, Dissolved μg/L 20 TRUE TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 20
Manganese, Dissolved μg/L 20 TRUE TRUE TRUE TRUE
Manganese, Total 
Recoverable μg/L 20 TRUE

Mercury, Total μg/L 0 TRUE
Nickel, Dissolved μg/L 20 TRUE TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 20 TRUE
Selenium, Dissolved μg/L 20 TRUE TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 20 TRUE TRUE TRUE TRUE TRUE TRUE
Sulfate as SO4, Total mg/L 14 TRUE TRUE
Zinc, Dissolved μg/L 20 FALSE FALSE FALSE FALSE FALSE FALSE
Note: Hardness-dependent standards and attainment values based on mean hardness and comparison of the 85th percentile 
(dissolved metals and hardness-dependent standards) and median analytical result values (total recoverable metals) for 
chronic attainment and comparison of maximum analytical result values for acute attainment.

Historical (1991) standards were not attained for dissolved cadmium (chronic), dissolved copper
(acute/chronic), total recoverable iron (chronic), and dissolved zinc (acute/chronic). Historical (2010)
and current (2021) standards were not attained for dissolved cadmium (acute/chronic), dissolved
copper (acute/chronic,), total recoverable iron (chronic), and dissolved zinc (acute chronic) based on
the 2015 – 2021 data. 

3.3.1. .16 Clear Creek Segment COSPCL10 
No analytical data were available for sampling locations along Segment COSPCL10 in the 2015 – 2021
Scribe dataset. 
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Section 3 Data Review and Analysis 

3.3.1. .17 Clear Creek Segment COSPCL11 
The description of the 1991 segment COSPCL11 states that the segment includes the mainstem of
Clear Creek from the Argo Tunnel discharge to the Farmers Highline Canal diversion in Golden while 
the 2010 and 2021 segmentation specifies that the segment begins “just above” the Argo Tunnel
discharge. A total of 3,981 data points were included in the Scribe dataset from five separate sampling
locations along Segment COSPCL11 of the Clear Creek watershed. Data collection occurred over 22
separate dates between February 2015 and September 2020. A summary of the available data from
COSPCL11 for parameters with numeric water quality standards is provided in Table 3-21.
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Table 3-21: Sample Count, Statistical Summary, and Calculated Water Quality Standards for the 2015-2021 Analytical Dataset for Segment COSPCL11

Analyte Units
Number 

of 
Samples

Min Max Mean Median 85th 
Percentile

1991 
Acute 
WQS

1991
Chronic

WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 107 ND 0.75 0.02 ND ND 360 150 340 - 340 -
Arsenic, Total Recoverable μg/L 102 ND 3.66 0.04 ND ND - - - 0.02 - 0.024

Cadmium, Dissolved μg/L 107 ND 2.18 0.41 0.29 0.67 - 3 2.521 1.422 2.731 1.011

Cadmium, Total Recoverable μg/L 102 ND 2.08 0.28 ND 0.72 - - - - 5 - 
Chloride, Total mg/L 74 3.9 65.3 19.2 17.8 30.9 - 250 - 250 - 250
Chromium, Dissolved (VI) μg/L 49 ND 1.88 0.20 ND ND 16 11 16 11 16 11
Chromium, Total Recoverable (III) μg/L 44 ND ND ND ND ND - - 50 - 50 -
Copper, Dissolved μg/L 53 1.67 24.9 4.95 3.24 5.63 - 17 20.61 13.21 20.61 13.21

Hardness, Total mg/L 107 31 2,220 157 86 130 - - - - - -
Iron, Dissolved μg/L 107 ND 867 18.7 ND ND - - - 300 - 300
Iron, Total Recoverable μg/L 102 ND 4,340 287 176 467 - 1,000 - 1,000 - 1,000
Lead, Dissolved μg/L 107 ND 7.02 0.25 0.17 0.39 1991 7.371 1051 4.101 1051 4.101

Lead, Total Recoverable μg/L 102 ND 40.2 1.92 1.12 3.01 - - - - 50 -
Manganese, Dissolved μg/L 107 ND 7,450 208 84.6 241 - - 3,4701 1,9171 3,4701 1,9171

Manganese, Total Recoverable μg/L 102 20 1,160 189 134 280 - 1,000 - - - -
Mercury, Total μg/L 10 ND ND ND ND ND 2.4 0.01 - 0.01 - 0.01
Nickel, Dissolved μg/L 107 ND 7.45 0.41 ND 0.84 1,2991 1351 6861 76.21 6861 76.21

Nickel, Total Recoverable μg/L 102 ND 5.75 0.54 ND ND - - - - - 100
Selenium, Dissolved μg/L 107 ND 1.12 0.06 ND ND 135 17 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 107 ND ND ND ND ND 4.411 0.161 4.411 0.161 4.411 0.161

Sulfate as SO4, Total mg/L 74 13.2 98.2 47.1 38.4 81.6 - 250 - 250 - -
Uranium, Dissolved μg/L 15 0.23 2.45 0.81 0.61 1.06 - - - - 5 5

Zinc, Dissolved μg/L 107 ND 442 116 86.3 186 - 300 5131,3 4481,3 5131,6 4481,6

ND = Non-Detect
1    Hardness-dependent standard calculated using site-wide mean hardness.
2 Temporary modification to the WQS exists for dissolved cadmium (ch) = 1.42 μg/L; expires 7/1/2014 
3 Segment specific standard (per Reg. 38 tables)
4 Temporary modifications to the WQS exist: Arsenic (ch) = hybrid.
5 Uranium standard = varies*.  See 38.5(3) for details.
6 Site-Specific Standard.  See Regulation 38.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-22. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (157 mg/L).  

Table 3-22: Current (2021) and Historical (1991 and 2010) Acute and Chronic Water Quality Standards 
Determinations of Attainment Calculated Using Mean Hardness Values for Segment COSPCL11 Based on the 
2015-2021 Dataset. 

Analyte Units
Number of 

Samples
1991 
Acute 

1991 
Chronic

2010 
Acute 

2010 
Chronic 

2021 
Acute 

2021 
Chronic 

Arsenic, Dissolved μg/L 107 TRUE TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 102 TRUE TRUE
Cadmium, Dissolved μg/L 107 TRUE TRUE TRUE TRUE TRUE
Cadmium, Total Recoverable μg/L 102 TRUE
Chloride, Total mg/L 74 TRUE TRUE TRUE
Chromium, Dissolved (VI) μg/L 49 TRUE TRUE TRUE TRUE TRUE TRUE
Chromium, Total Recoverable (III) μg/L 44 TRUE TRUE
Copper, Dissolved μg/L 53 FALSE TRUE FALSE TRUE FALSE TRUE
Iron, Dissolved μg/L 107 TRUE TRUE
Iron, Total Recoverable μg/L 102 TRUE TRUE TRUE
Lead, Dissolved μg/L 107 TRUE TRUE TRUE TRUE TRUE TRUE
Lead, Total Recoverable μg/L 102 TRUE
Manganese, Dissolved μg/L 107 FALSE TRUE FALSE TRUE
Manganese, Total Recoverable μg/L 102 TRUE
Mercury, Total μg/L 10 TRUE TRUE TRUE TRUE
Nickel, Dissolved μg/L 107 TRUE TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 102 TRUE
Selenium, Dissolved μg/L 107 TRUE TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 107 TRUE TRUE TRUE TRUE TRUE TRUE
Sulfate as SO4, Total mg/L 74 TRUE TRUE
Zinc, Dissolved μg/L 107 TRUE TRUE TRUE TRUE TRUE
Note: Hardness-dependent standards and attainment values based on mean hardness and comparison of the 85th percentile 
(dissolved metals and hardness-dependent standards) and median analytical result values (total recoverable metals) for chronic 
attainment and comparison of maximum analytical result values for acute attainment.

Historical (1991, 2010) and current (2021) standards were not attained for acute dissolved copper.
Historical (2010) and current (2021) standards were also not met for acute dissolved manganese
based on the 2015 – 2021 data.

3.3.1. 18 Clear Creek Segment COSPCL12 
No analytical data were available for sampling locations along Segment COSPCL12 in the 2015 – 2021
Scribe dataset.  

3.3.1. .19 Clear Creek Segment COSPCL13 
Segment COSPCL13 (North Fork Clear Creek) represents the stream segmentation which includes all 
portions of current segments 13a and 13b of Clear Creek. Segments 13a and 13b are divided as
follows:

TRUEFALSE

TRUE
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COSPCL13a – the mainstem of North Clear Creek, including all tributaries and wetlands, from its
source to its confluence with Chase Gulch. And Four Mile Gulch, including all tributaries and
wetlands, from their sources to their confluence with North Clear Creek and Eureka Gulch,
including all tributaries and wetlands, from its source to its confluence with Gregory Gulch

COSPCL13b – the mainstem of North Clear Creek, including all tributaries and wetlands, from a
point just below the confluence with Chase Gulch to the confluence with Clear Creek, except for
the specific listings in Segment 13a

A total of 3,602 data points were included in the Scribe dataset from 22 separate sampling locations 
along Segment COSPCL13 of the Clear Creek watershed. The majority of data collected for Segment 
COSPCL13 is for Segment COSPCL13b (North Fork Clear Creek). Data was only collected on one day 
for Segment COSPCL13a in June of 2015 at two separate locations. Calculated water quality 
assessments for Segment COSPCL13 are based on standards for the North Fork Clear Creek Segment 
COSPCL13b. Data collection occurred on 22 separate dates between February 2015 and September 
2020. A summary of the available data from COSPCL13 for parameters with numeric water quality 
standards is provided in Table 3-23. 
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Table 3-23: Sample Count, Statistical Summary, and Calculation of Water Quality Standards for the 2015-2021 Analytical Dataset for 
Segment COSPCL13 (1991) and COSPCL13b (2010 and 2021)

Analyte Units
Number 

of 
Samples

Min Max Mean Median 85th 
Percentile

1991 
WQS

2010 
Acute 
WQS

2010 
Chronic 

WQS

2021 
Acute 
WQS

2021 
Chronic 

WQS
Arsenic, Dissolved μg/L 100 ND 23.5 0.44 ND ND - 340 - 340 -
Arsenic, Total Recoverable μg/L 97 ND 25 0.61 ND ND 50 - 100 - 0.023

Cadmium, Dissolved μg/L 100 ND 329 6.33 1.28 3.63 - 2.621 4.702 2.851 1.041

Cadmium, Total Recoverable μg/L 97 ND 358 6.92 1.40 3.81 0.4 - - 5 -
Chloride, Total mg/L 59 4.4 208 38.9 25.8 59.1 - - 250 - 250
Chromium, Dissolved (VI) μg/L 36 ND 1.63 0.16 ND ND - 16 11 16 11
Chromium, Total Recoverable (III) μg/L 33 ND ND ND ND ND 100 50 - 50 -
Copper, Dissolved μg/L 61 ND 7,320 232 21.2 69.5 64 21.41 13.71 21.41 13.71

Hardness, Total mg/L 100 17 829 164 95.5 293 - - - - -
Iron, Dissolved μg/L 100 ND 129,000 3,748 54 2,933 - - 300 - 300
Iron, Total Recoverable μg/L 97 ND 123,000 5,260 1,290 6,184 5,400 - 7,9412 - 1,000
Lead, Dissolved μg/L 100 ND 120 2.78 0.34 1.27 - 1101 4.291 1101 4.291

Lead, Total Recoverable μg/L 97 0.50 129 7.03 3.19 7.99 45 - - 50 -
Manganese, Dissolved μg/L 100 2.38 24,800 1,609 451 2,086 - 3,5211 3,8412 3,5211 1,9451

Manganese, Total Recoverable μg/L 97 12.9 23,900 1,679 507 2,418 1,000 - - - -
Mercury, Total μg/L 6 ND ND ND ND ND - - 0.01 - 0.01
Nickel, Dissolved μg/L 100 ND 294 14.4 2.88 16.3 - 7121 79.01 7121 79.01

Nickel, Total Recoverable μg/L 97 ND 285 15.4 4.46 18.2 50 - - - 100
Selenium, Dissolved μg/L 100 ND 6.22 0.14 ND ND 20 18.4 4.6 18.4 4.6
Silver, Dissolved μg/L 100 ND ND ND ND ND 0.100 4.751 0.181 4.751 0.181

Sulfate as SO4, Total mg/L 59 7.6 434 111 69.8 245 - - 250 - 250
Uranium, Dissolved μg/L 9 ND 1.33 0.32 0.20 0.37 - - - 4 4

Zinc, Dissolved μg/L 100 ND 57,600 1,480 377 990 500 2191 1,5822 - 740
ND = Non-Detect

1 Hardness-dependent standard calculated using site-wide mean hardness.
2 Temporary Modifications exist: Cadmium (ch) = 4.7 ug/L, Manganese (ch) = 3841 ug/L, Zinc (ch) = 1582 ug/L, Iron (ch) = 7941 ug/L, expires 

7/01/2014
3 Temporary modifications to the WQS exist: Arsenic (ch) = hybrid.

Uranium standard = varies*.  See 38.5(3) for details.
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Preliminary analysis of attainment of the 1991, 2010, and 2021 acute and chronic water quality 
standards are provided in Table 3-24. Hardness-dependent water quality standards were calculated 
using the mean hardness for this segment (164 mg/L).  

Table 3-24: Current (2021) and Historical (1991 and 2010) Acute and Chronic 
Water Quality Standards Determinations of Attainment Calculated Using Mean 
Hardness Values for Segment COSPCL13 Based on the 2015-2021 Dataset. 

Analyte Units

Number 
of 

Samples
1991 
WQS

2010 
Acute 

2010 
Chronic 

2021 
Acute 

2021 
Chronic 

Arsenic, Dissolved μg/L 100 TRUE TRUE TRUE
Arsenic, Total Recoverable μg/L 97 TRUE TRUE
Cadmium, Dissolved μg/L 100 FALSE FALSE TRUE FALSE FALSE
Cadmium, Total Recoverable μg/L 97 FALSE
Chloride, Total mg/L 59 TRUE TRUE
Chromium, Dissolved (VI) μg/L 36 TRUE TRUE TRUE TRUE TRUE
Chromium, Total Recoverable (III) μg/L 33 TRUE TRUE
Copper, Dissolved μg/L 61 FALSE FALSE FALSE FALSE FALSE
Iron, Dissolved μg/L 100 FALSE FALSE
Iron, Total Recoverable μg/L 97 FALSE TRUE FALSE
Lead, Dissolved μg/L 100 TRUE FALSE TRUE FALSE TRUE
Lead, Total Recoverable μg/L 97 FALSE
Manganese, Dissolved μg/L 100 FALSE TRUE FALSE FALSE
Manganese, Total Recoverable μg/L 97 FALSE
Mercury, Total μg/L 6 TRUE TRUE TRUE
Nickel, Dissolved μg/L 100 TRUE TRUE TRUE TRUE TRUE
Nickel, Total Recoverable μg/L 97 TRUE
Selenium, Dissolved μg/L 100 TRUE TRUE TRUE TRUE TRUE
Silver, Dissolved μg/L 100 TRUE TRUE TRUE TRUE TRUE
Sulfate as SO4, Total mg/L 59 TRUE TRUE
Zinc, Dissolved μg/L 100 FALSE FALSE TRUE FALSE FALSE
Note: Hardness-dependent standards and attainment values based on mean hardness and 
comparison of the 85th percentile (dissolved metals and hardness-dependent standards) and 
median analytical result values (total recoverable metals) for chronic attainment and 
comparison of maximum analytical result values for acute attainment.

Historical (1991) standards were not attained for dissolved cadmium, dissolved copper, total 
recoverable iron, total recoverable manganese, and dissolved zinc. Historical (2010) standards were 
not attained for dissolved cadmium (acute), dissolved copper (acute/chronic), dissolved iron 
(chronic), dissolved lead (acute), dissolved manganese (acute), and dissolved zinc (acute). Current 
(2021) standards for dissolved cadmium (acute/chronic), total recoverable cadmium (acute), 
dissolved copper (acute/chronic), dissolved iron (chronic), total recoverable iron (chronic), dissolved 
lead (acute), total recoverable lead (acute), dissolved manganese (acute/chronic), and dissolved zinc 
(acute/chronic) were also not attained based on the 2015 – 2021 data. 

Water treatment began in March 2017 for Segment 13b of the North Fork of Clear Creek 
(COSPCL13b). Data for select parameters were reviewed for sampling sites CC-45 (North Fork Clear 
Creek downstream of Black Hawk) and CC-50 (North Fork Clear Creek above the confluence with 
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Clear Creek). Figures 3-3 through 3-6 show that concentrations decreased at both sites following the 
implementation of active water treatment on the segment. Downstream concentrations (CC-50) of 
zinc and cadmium have been less consistently reduced following water treatment. 

Figure 3-3: Dissolved Cadmium Concentrations on North Fork Clear Creek

Figure 3-4: Total Recoverable Iron Concentrations on North Fork Clear Creek
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Figure 3-5: Dissolved Manganese Concentrations on North Fork Clear Creek

Figure 3-6: Dissolved Zinc Concentrations on North Fork Clear Creek 

3.3.1. .20 Clear Creek Segment COSPCL19 
No sampling locations were monitored along Segment COSPCL19 in the 2015 – 2021 Scribe dataset.
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3.3.2 Macroinvertebrate Analyses
Attainment of the aquatic life use for Segments COSPCL2a, 2c, 06, 11, 13a and 13b of Clear Creek was 
evaluated using the MMI, HBI, and Shannon Diversity Index data collected in 2017 and 2021. No data 
were collected between 2015 and 2021 on the remaining Site segments. Data were first sorted by 
segment. Scores that were calculated based on an average of duplicate samples have been bolded (Site 
NCC-SW-3). The index scores were then compared to the biological thresholds appropriate for each 
segment's biotype (biotype information was described in Section 3.2.2; information on each segment's 
biotype is included in the following subsections). The biotype for each segment was included in the 
data that were provided by CDPHE and USEPA. A color-coding system has been used to graphically 
display attainment information. MMI scores that exceeded the attainment threshold were shaded 
green while MMI scores that fell below the impairment threshold were shaded red. No MMI scores fell
between the thresholds for attainment however the HBI and Shannon Diversity Index scores were 
included for reference.  

Table 3-25 contains information on the macroinvertebrate data collected within the Site between 
2015 and 2021.  

Table 3-25: Macroinvertebrate Data 2015-2021

Station ID Agency Stream Segment ID Biotype Sample Date
Results

MMI HBI SDI
CC-FS-3 EPA Clear Creek COSPCL02a 2 10/20/2021 63 3.36 3.37
CC-FS-2 EPA Clear Creek COSPCL02a 2 10/20/2021 52.4 3.18 3.76
CC-FS-1 EPA Clear Creek COSPCL02a 2 10/20/2021 58.6 2.39 3.66
5673G WQCD Turkey Gulch COSPCL02c 2 7/26/2018 2.4 2.18 0.32
5678C WQCD Soda Creek COSPCL02c 2 7/26/2018 49.4 4.77 4.22
5685 WQCD Hoop Creek COSPCL06 2 8/24/2017 57.3 5.51 3.75
CC-SW-3 EPA Clear Creek COSPCL11 2 10/20/2021 58.3 3.37 3.2
CC-SW-2 EPA Clear Creek COSPCL11 2 10/19/2021 70.5 2.44 3.53
133a WQCD North Fork Clear Creek COSPCL13a 1 8/25/2017 71.1 4.44 4.21
5661 WQCD North Fork Clear Creek COSPCL13b 2 8/25/2017 21.2 5.04 1.39
133 WQCD North Fork Clear Creek COSPCL13b 2 9/11/2019 29 4.78 2.59
NCC-SW-16 EPA North Fork Clear Creek COSPCL13b 1 10/19/2021 55.8 4.36 3.22
NCC-SW-12A EPA North Fork Clear Creek COSPCL13b 2 10/19/2021 50.8 3.62 3.38
NCC-SW-9 EPA North Fork Clear Creek COSPCL13b 2 10/19/2021 35 3.86 1.97
NCC-SW-3 EPA North Fork Clear Creek COSPCL13b 2 10/19/2021 32.45 4.05 2.06

Results show that MMI values fell below the impairment threshold on Turkey Creek (Segment 
COSPCL02c) in 2018.  The MMI values were also below the threshold on North Fork Clear Creek in 
2017, 2019, and in 2021. North Fork Clear Creek data were all collected after water treatment was 
implemented on the segment. North Fork Clear Creek sites that exceeded the MMI threshold values for 
attainment are located further upstream on the segment.

~ 
11111 

CDMth Sffll 



4-1

Section 4  
Summary

The following tables provide a summary of the data analyses presented in Section 3. Table 4-1
includes information on each parameter not attaining 2021 and 2010 water quality standards, 
respectively, for each segment while Table 4-2 summarizes attainment of the 1991 water quality 
standards for each segment (using current 2015-2021 data). Metals continue to be parameters of 
concern, particularly in Clear Creek between Silver Plume and the Argo Tunnel (segments 02a, b, and 
c), Fall River and Trail Creek (segments 9a and b), and North Fork Clear Creek (segment 13b).  These 
results are similar to those documented in the 2014 water quality analysis performed for the Study 
Area. While elevated concentrations of metals remain in North Fork Clear Creek (segment 13b), 
concentrations have decreased following the activation of water treatment in 2017.  

Table 4-1: Summary of Non-Attainment of 2010/2021 Standards in the Clear Creek Watershed Study 
Area

Segment Designated Use
Causes of Impairment

2010 2021
COSPCL01 Aquatic Life- Cold 1 No Data No Data
COSPCL02a Aquatic Life- Cold 1 Cadmium, Zinc Cadmium, Zinc
COSPCL02b Aquatic Life- Cold 1 Zinc Zinc
COSPCL02c Aquatic Life- Cold 1 Cadmium Cadmium, Aquatic Life (MMI)1

COSPCL03a Aquatic Life- Cold 1 No Data No Data
COSPCL03b Aquatic Life- Cold 2 No Data No Data
COSPCL04 Aquatic Life- Cold 1 No Data No Data
COSPCL05 Aquatic Life- Cold 1 Copper Copper
COSPCL06 Aquatic Life- Cold 1 Copper Copper
COSPCL07 Aquatic Life- Cold 2 No Data No Data

COSPCL08 Aquatic Life- Cold 2 No Data/No standards applied in 
Regulation 38

No Data/No standards applied in Regulation 
38 

COSPCL09a Aquatic Life- Cold 1 Cadmium, Copper, Zinc Copper, Zinc
COSPCL09b Aquatic Life- Cold 1 Cadmium, Copper, Iron, Zinc Cadmium, Copper, Iron, Zinc
COSPCL10 Aquatic Life- Cold 1 No Data No Data
COSPCL11 Aquatic Life- Cold 1 Copper, Manganese Copper, Manganese
COSPCL12 Aquatic Life- Cold 2 No Data No Data

COSPCL13b Aquatic Life- Cold 2 Cadmium, Copper, Iron, 
Manganese, Lead, Zinc

Cadmium, Copper, Iron, Manganese, Lead, 
Zinc, Aquatic Life (MMI)

COSPCL19 Aquatic Life- Cold 1 No Data No Data

1 MMI data collected on Turkey Gulch
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Table 4-2: Summary of Non-Attainment of 2015-2021 Data Compared to 1991 Water Quality 
Standards within the Clear Creek Watershed Study Area

Segment Designated Use Causes of Impairment1

COSPCL01 Aquatic Life- Cold 1 No Data
COSPCL02 (a,b,&c)2 Aquatic Life- Cold 1 Zinc 
COSPCL03a Aquatic Life- Cold 1 No Data
COSPCL03b Aquatic Life- Cold 2 No Data
COSPCL04 Aquatic Life- Cold 1 No Data
COSPCL05 Aquatic Life- Cold 1 none
COSPCL06 Aquatic Life- Cold 1 Copper 
COSPCL07 Aquatic Life- Cold 2 No Data
COSPCL08 Aquatic Life- Cold 2 No Data/No standards applied in Regulation 38
COSPCL09 (a & b)2 Aquatic Life- Cold 1 Cadmium, Copper, Iron, Zinc
COSPCL10 Aquatic Life- Cold 1 No Data
COSPCL11 Aquatic Life- Cold 1 Copper, Manganese
COSPCL12 Aquatic Life- Cold 2 No Data
COSPCL13 Aquatic Life- Cold 2 Cadmium, Copper, Iron, Manganese, Zinc
Notes:
1 Causes of impairment based on the water quality standards applicable at the time of the 1991 ROD
2 Historical (1991) stream segmentation
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Appendix I: Evaluation of Risk-based Screening Levels for Mining-related Waste Piles on Residential 
Properties within the Central City, Clear Creek Superfund Site



MEMORANDUM

DATE: September 17, 2020

TO: Mary Boardman, Project Manager, Hazardous Materials and Waste Management Division, 
Colorado Department of Public Health and Environment

FROM: Thomas Simmons, Health Assessor, Toxicology and Risk Assessment Unit, Colorado 
Department of Public Health and Environment

RE: Evaluation of Risk-based Screening Levels for Mining-related Waste Piles on Residential 
Properties within the Central City/Clear Creek Superfund Site 

1.0. Introduction and Scope

The purpose of this memorandum is to evaluate the potential health risks from exposure to mining-
related waste piles located on or near residential properties in the Central City/Clear Creek Superfund 
Site. The site is a historic mining district, located approximately 30 miles west of Denver, in a 400-
square mile watershed extending from the Continental Divide on the west to Golden, Colorado to the 
east (Figure 1). The study area includes the municipalities of Black Hawk, Central City, Idaho Springs, 
Silver Plume, Georgetown, Dumont, and Empire.

The site was listed on the National Priorities List (Superfund) in September 1983 and extensive 
investigation and remedial efforts have been underway since. Remedial actions have included removal 
or containment of waste piles, slope stabilization, run-on and runoff controls, collection and piping of 
tunnel discharges, and chemical treatment of acid mine drainage. Two active water treatment plants 
are operating to prevent heavy metals from entering surface water in the watershed. However, an 
abundance of smaller waste piles are located throughout the site that are on or near residential and 
commercial properties. The potential risks associated with exposure to these smaller waste piles has 
not been characterized and is the focus of this evaluation. 

In 2015 and 2018, the CDPHE and EPA sampled approximately 45 waste piles located near residential or 
commercial properties within the site and analyzed the samples for Target Analyte List (TAL) metals. 
The results indicate that arsenic and lead are the primary contaminants of potential concern based on 
comparison with EPA Regional Screening Levels (RSLs) of 0.68 milligram per kilogram (mg/kg) and 400 
mg/kg, respectively. 

A number of factors determine if peoples’ health would be effected by exposure to arsenic and lead in 
the waste material. In general, the amount of a contaminant in the environment, route of exposure, 
exposure duration and the health status and lifestyle of the exposed individual are important factors in 
determining the potential for adverse health impacts. Another important factor is the bioavailability of 
the metals in the environment. This is particularly true for arsenic and lead found in mining-related 
waste in this region. Bioavailability refers to the amount of an ingested dose that crosses the 
intestines, enters the blood stream, and can be distributed to target organs. Low bioavailability 
indicates that most of the ingested dose passes through the body and is eliminated before the 
substance can affect peoples’ health. 

In vitro Bioaccessibility Analysis (IVBA) was performed on a subset of the samples to estimate the 
relative bioavailability of arsenic and lead in the waste piles. The results of the IVBA indicate the 
bioavailability for both metals is low (generally less than 20%) relative to the standard default 
assumption of 60% Relative Bioavailability (RBA). Therefore, the use of default assumptions for 
bioavailability and established screening levels appears to overestimate the potential health hazards of 
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site-specific exposures to the waste material. This evaluation incorporates the site-specific 
bioavailability data to determine risk-based screening levels for arsenic and lead.

In addition, a number of changes have been made to the assessment of health risks associated with 
exposure to lead in the environment. Mainly, this includes target blood lead levels (BLLs) of concern 
and updated inputs to the biokinetic model that is used to evaluate lead exposures. The current 
screening level listed in the RSL tables for lead in soil is 400 mg/kg. This value is based on USEPA Office 
of Solid Waste and Emergency Response (currently Office of Land and Emergency Management or OLEM) 
Directive #9355.4-12 (USEPA 1994) and was derived for residential exposures with a target blood lead 
level of 10 micrograms per deciliter ( g/dL). The current scientific literature on lead toxicology and 
epidemiology provides evidence that adverse health effects are associated with blood lead levels (BLLs) 
less than 10 g/dL. Consistent with OLEM Directive #9200.2-167 (USEPA 2016), this evaluation will 
include screening values for a range of target BLLs (2-8 g/dL) to inform risk management decisions. 
The latest guidance on recommended input parameters for the Integrated Exposure Uptake Biokinetic 
Model (IEUBK) will also be used to establish risk-based screening levels for lead.

2.0 Waste Pile Sampling 

In 2018, CDPHE identified a number of waste piles located on residential properties based on aerial 
imagery and site reconnaissance. A mailing that included a letter and a Consent for Access form was 
sent to approximately 55 property owners. Permission to sample was obtained for 27 waste piles 
(Figures 2 and 3). The sampling data used as the basis for this evaluation was collected in September 
11-13, 2018. Field personnel included staff from CDPHE and USEPA. Composite samples were collected 
from the surface (0-1 inch) at all 27 waste piles. Depth samples up to 18 inches below ground surface 
were also collected at four of the waste piles. In addition, two duplicate samples were also collected 
for a total of 37 samples. The samples were analyzed for TAL metals as described below. It should be 
noted that for duplicate samples, the highest concentration of the two was selected for statistical 
purposes. The concentration of arsenic at the surface of the waste piles ranged from 4.4 milligram per 
kilogram (mg/kg) to 1,440 mg/kg with a mean concentration of 159 mg/kg. The concentration of lead 
at the surface ranged from 32.9 mg/kg to 25,600 mg/kg with a mean concentration of 2,653 mg/kg.

Previous investigation at the site has also shown high concentrations of arsenic and lead in the waste 
piles. In 2015, samples were collected from 20 waste piles located in and around Central City, 
Colorado. The samples were all collected from 0-2 inches below ground surface and analyzed for TAL 
metals. The concentration of arsenic in these samples ranged from 4.5 to 117 mg/kg with a mean 
concentration of 35.5 mg/kg. The concentration of lead ranged from 70.6 mg/kg to 14,400 mg/kg with 
a mean concentration 2,021 mg/kg. It should be noted the mean concentration of arsenic found in the 
waste piles sampled in 2018 was approximately 4.5 times higher than was found in the waste piles 
sampled in 2015.

Due to differences in the sampling locations, potential exposure scenarios, and analytical methodology 
in the 2015 and 2018 sampling events, the two data sets were not combined in this evaluation. The
screening levels derived in this evaluation are based on the data collected in 2018. However, notable 
comparisons between the two sets of data will be discussed in this evaluation where appropriate.       

2.1 Sampling Methods

As mentioned previously, samples were collected from the waste piles using a composite sampling 
technique. Composite sampling is a structured sampling protocol that reduces data variability and 
increases sample representativeness. The objective of composite sampling is to obtain a single sample 
for analysis that has a mean analyte concentration representative of the waste pile. Twenty-four of the 
mine waste piles were characterized using a 5-point composite. The individual sample points within the 
composite were loosely arranged in a systematic random 5-point star pattern and adjusted as necessary 
to take specific features into account. Three waste piles had a surface area of greater than 
approximately 10,000 square feet and were characterized using a 30-point incremental composite 
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sample. The 30 individual sample points were collected using a simple random sampling design (CDPHE 
2018). 

Samples were collected from the surface (0 to 1 inch) at all 27 waste piles. At four locations, 
composite samples were also collected from 1-6” and 6-12” and at two of these, an additional sample 
was collected from the 12”-18” depth. Two field duplicate samples were also collected. The samples 
were collected using a stainless steel spoon and placed into a new, quart-sized Ziploc bag. Shovels and 
pick axes were used when necessary to collect samples at depth. Reusable stainless steel spoons and 
tools used during sampling were decontaminated using an Alconox solution and deionized water. 
Samples were immediately stored in coolers on ice and kept at approximately 4ºC until shipment to the 
contract laboratory. 

The samples were sent to ACZ Laboratories Inc. in Steamboat Springs, CO, under chain-of-custody 
protocol, for processing. ACZ performed sample preparation (drying and sieving), digestion and 
analysis. 
sieve prior to total recoverable metals analysis. Sieving was performed using the American Society of 
Agronomy (ASA) method No. 9 15-4.2.2. Samples were prepared and analyzed for total recoverable 
metals in accordance with EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
also known as SW-846, Method 7473, Revision 0, January 1998, Method 200.7 Determination of Metals 
and Trace Elements in Water and Wastes by Inductively Coupled Plasma-Atomic Emission 
Spectrometry, Revision 4.4, May 1994, and Method 200.8 Determination of Trace Elements in Waters 
and Wastes by Inductively Coupled Plasma-Mass Spectrometry, Revision 5.4, May 1994.

2.2 Lead Sampling Results

Summary statistics on the concentrations of lead found in the waste piles is shown below in Table 1. 
The complete sampling results are shown in Attachment 1. The waste pile sample locations and 
associated lead concentrations are shown in Figure 2. 

Table 1. Waste Pile Sampling Results for Lead (September 2018)
Analyte Depth

(inches)

Number of 
Samples

Minimum

(in mg/kg)

Median

(in mg/kg)

Mean

(in mg/kg)

Maximum

(in mg/kg)

Lead

All 37 32.6 1,220 3,177 25,600

0-1 27 32.9 963 2,653 25,600

1-6 4 824 1,906 3,111 8,940

6-12 4 845 1,839 3,404 10,500

12-18 2 1,580 N/a 9,940 18,300

NOTE: milligram per kilogram, N/a = Not applicable 

The amount of lead found in the waste piles is highly variable with concentrations ranging from 32.6 
mg/kg to 25,600 mg/kg and an average concentration of 3,177 mg/kg. Roughly half of the samples 
have lead concentrations in excess of 1,220 mg/kg. The highest concentration of lead of 25,600 mg/kg 
was found in a sample collected at the surface (0-1 inch) at location 17CC. This result is a statistical 
outlier and every other sample collected from the surface interval had lead concentrations less than 
half this value. A histogram displaying the distribution of lead concentrations found in the waste pile 
samples is shown below in Graph 1. Twenty-one of the 27 waste piles sampled contain concentrations 
of lead in excess of the current default RSL for lead of 400 mg/kg, which indicates additional 
evaluation is necessary.
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Graph 1. Histogram of Lead Concentrations in Surface Samples

At four of the waste piles, depth samples up to 18 inches were collected in addition to the samples 
collected from the surface (Table 2). At three of the locations, the concentration of lead at depth is 
fairly consistent with the levels found on the surface. At waste pile 16CC, the concentration of lead 
increased with depth from 5,620 mg/kg at the surface to 18,300 mg/kg in the 12-18 inch interval. 

Table 2. Waste Pile Depth Sampling Results for Lead (September 2018)
Analyte Depth

(inches)

Location

05CC

(in mg/kg)

16CC

(in mg/kg)

19CC

(in mg/kg)

22CC

(in mg/kg)

Lead

0-1 690 5,620 1,670 894

1-6 824 8,940 1,290 1,390

6-12 845 10,500 1,120 1,150

12-18 NS 18,300 1,580 NS

NOTE: mg/kg = milligram per kilogram, NS = Not Sampled

Overall, the lead concentration in the waste piles appears to be highly variable, which indicates that 
the composition of mining-related waste is heterogeneous. No clear pattern of lead concentration in 
the subsurface sampling data is evident. In general, the concentration of lead would be expected to 
slightly increase with depth due to oxidation and weathering at the surface. However, this only 
appeared to be the case at one (25%) of the waste piles where depth sampling occurred. 

2.3 Arsenic Sampling Results

Summary statistics on the concentrations of arsenic found in the waste piles is shown below in Table 3. 
The complete sampling results are found in Attachment 1. The waste pile sampling locations and 
associated arsenic concentrations are shown in Figure 3. The distribution of arsenic concentrations in 
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the waste piles closely mirrors the distribution of lead in that the levels vary significantly in the waste 
material sampled. The concentration of arsenic in all samples ranges from 4.4 mg/kg to 1,440 mg/kg
with an average concentration of 168 mg/kg. The highest concentration of arsenic, at 1,440 mg/kg, 
was found in the surface sample collected from pile 10CC. This concentration appears to be a 
statistical outlier. However, the concentration of arsenic found at the surface on pile 09CC was 1,090 
mg/kg. The arsenic concentration in all other samples collected from the surface were more than five 
times lower than these samples (i.e. <200 mg/kg). This distribution is reflected in the histogram shown 
in graph 2 below.   

Table 3. Waste Pile Sampling Results for Arsenic (September 2018)
Analyte Depth

(inches)

Number of 
Samples

Minimum

(in mg/kg)

Median

(in mg/kg)

Mean

(in mg/kg)

Maximum

(in mg/kg)

Arsenic

All 37 4.4 81.2 168 1,440

0-1 27 4.4 65.4 159 1,440

1-6 4 65.2 141 187 452

6-12 4 49.5 122 164 392

12-18 2 124 N/a 256 388

NOTE: mg/kg= milligram per kilogram, N/a = not applicable, limited number of samples

Graph 2. Histogram of Arsenic Concentrations in Surface Samples
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four waste piles (Table 4). At three of the locations, the concentration of arsenic at depth is fairly 
consistent with the levels found on the surface. At waste pile 16CC, the concentration of arsenic 
generally increased with depth from 200 mg/kg at the surface to 388 mg/kg in the 12-18 inch interval. 
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It should be noted that this is the same pattern observed for lead in depth samples. This could indicate 
that the composition of waste pile 16CC is highly variable. 

Table 4. Waste Pile Depth Sampling Results for Arsenic (September 2018)
Analyte Depth

(inches)

Location

05CC

(in mg/kg)

16CC

(in mg/kg)

19CC

(in mg/kg)

22CC

(in mg/kg)

Arsenic

0-1 40.5 200 99.8 66.8

1-6 65.2 119 119 111

6-12 49.5 392 127 89.2

12-18 NS 388 124 NS

NOTE: mg/kg = milligram per kilogram, NS = Not Sampled

Overall, the arsenic concentration in the waste piles also appears to be highly variable, which supports 
the observation that the composition of mining-related waste sampled in this event is heterogeneous in 
nature. There is no clear distinction in the arsenic concentrations between the samples collected at 
the surface and those collected at depth. Twenty-three of the samples exceeded the RSL for non-
carcinogenic risk for arsenic, which indicates additional evaluation is necessary.

3.0 In vitro Bioaccessibility Analysis of Waste Pile Samples

Reliable analysis of the potential health hazards from ingestion of lead and arsenic in the environment 
depends on accurate information on a number of key parameters, including (1) concentration of metal 
in environmental media (soil, dust, water, food, air, etc.), (2) intake rates of each medium, and (3) 
the rate and extent of absorption of lead or arsenic (i.e., “bioavailability”) from each medium. 
Knowledge of bioavailability is important because the amount of lead or arsenic that actually enters 
the blood and body tissues from an ingested medium depends on the physical-chemical properties of 
both the contaminants and the medium. For example, lead in soil may exist, at least in part, as poorly 
water-soluble minerals, and may also exist inside particles of inert matrices such as rock or slag of 
variable size, shape, and association. These chemical and physical properties may tend to influence 
(usually decrease) the bioavailability of lead when ingested. Thus, equal ingested amounts of different 
forms of lead in different media may not be of equal health concern (USEPA 2017).

Previous investigation has indicated that the bioaccessibility of arsenic and lead in waste material 
sampled at the site is low relative to the default bioavailability assumption of 60%. Therefore, a subset 
of the samples were selected for in-vitro bioaccessibility analysis for lead and arsenic. Since 
solubilization is usually required for absorption across membranes, poorly soluble forms of metals, with 
low bioaccessibility, may also have low bioavailability. In certain circumstances, if solubility is the 
major determinant of absorption at the portal of entry, bioaccessibility may be a predictor of 
bioavailability. Lead and arsenic in soil and soil-like materials are examples of this (USEPA 2007).

The in vitro bioaccessibility assay provides a rapid and relatively inexpensive alternative to in vivo 
assays for predicting RBA of lead and arsenic in soils and soil-like materials (i.e., sediments, mining 
materials). The method, which measures the extent of metal solubilization in an extraction solvent 
that resembles gastric fluid, is based on the concept that solubilization of metals in gastrointestinal 
fluid is likely to be an important determinant of bioavailability in vivo. The IVBA is used to estimate the 
in vivo RBA. Measurements of IVBA using this assay have been shown to be a reliable predictor of in 
vivo RBA of lead and arsenic in a wide range of soil types and phases from a variety of different sites 
(USEPA 2007; 2017).
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After the concentration of arsenic and lead in the waste piles was determined, 18 of the 37 samples 
were selected for IVBA. The samples selected for IVBA were representative of a wide range of arsenic 
and lead concentrations found in the waste piles. The samples were sent to ACZ laboratory in 
Steamboat Springs, CO for IVBA. The IVBA samples were digested using EPA Method 1340 Modified and 
the leachate was analyzed for arsenic and lead by EPA Method 6020B. The IVBA was determined using 
EPA Method 9200.1-86 (USEPA 2008).

In order for an in vitro bioaccessibility test system to be useful in predicting the in vivo RBA of a test 
material, it is necessary to empirically establish that a strong correlation exists between the in vivo 
and the in vitro results across many different samples. The currently preferred models for predicting 
RBA from IVBA for lead (USEPA 2007) and arsenic (Diamond et al., 2016; USEPA 2017) are:

Equation 1. RBAlead = (0.88 • IVBA) – 0.028 (R2 = 0.92) 

Equation 2. RBAarsenic = (0.79 • IVBA) + 0.03 (R2 = 0.87) 

where RBA and IVBA are expressed as fractions (not percentages). It is important to recognize that use 
of this equation to calculate RBA from a given IVBA measurement will yield the “typical” RBA value 
expected for a test material with that IVBA, and the true RBA may be somewhat different (either 
higher or lower).

3.1 In vitro Bioaccessibilty Results for Lead

The results of the IVBA analysis for lead range from 0.7-57% with a mean IVBA of 14.4% (Table 5). This 
corresponds to a calculated RBA of 0-48%. The 95% upper confidence level (UCL) on the mean IVBA 
results is 24.5% with a corresponding RBA of 18.8%. Due to the large variance in the IVBA results, the 
95% UCL value of 18.8% RBA was selected for use in the screening level evaluation to be protective. It 
should be noted that IVBA results for lead below approximately 3.2% will yield negative RBA estimates. 
This occurred at four of the waste piles sampled (02CC0-1, 09CC-01, 20CC0-1, and 23CC0-1). 
Theoretically, the lead in these piles would not be absorbed in the body and it appears that the 
potential risk of ingesting waste material in these piles is low despite respective lead concentrations of 
477; 5,570; 2,680; and 645 mg/kg. However, the biological significance of IVBA results less than 
approximately 3.2% is not clear and should be interpreted with caution. The use of the 95% UCL of the 
mean IVBA results accounts for some of this uncertainty, but the inclusion of these results in the 
dataset remains a noted area of ambiguity in this evaluation. It should also be noted that the only RBA 
results, which exceed the 95% UCL of 18.8%, are at the piles with the top three highest lead 
concentrations (11CC, 16CC, and 17CC).     

At two of the waste piles, samples were collected from the surface and at depth and sent for IVBA 
(16CC and 22CC). The IVBA results for 16CC indicate the sample collected from 12-18 inches was nearly 
three times more bioaccessible (41%) than the surface sample (15%). At 22CC, the bioaccessibility of 
lead in the sample collected from the 1-6 inch interval (5%) is lower than the sample collected on the 
surface (6.6%). Therefore, no conclusions can be made on the bioaccessibility of lead at various depths 
with the available data.   
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Table 5. Lead In Vitro Bioaccessibility Analysis (IVBA) Results
Sample ID Lead

(mg/kg)

IVBA

(%)

RBA

(%)

01CC0-1 1470 18 13.0

02CC0-1 477 2 0.0

04CC0-1 1020 4 0.7

09CC0-1 5570 2.5 0.0

10CC0-1 253 5.1 1.7

11CC0-1 10100 31 25.0

13CC0-1 115 5.7 2.2

16CC0-1 5620 15 10.0

16CC12-18 18300 41 33.0

17CC0-1 25600 57 48.0

19CC0-1 1670 24 18.0

20CC0-1 2680 1.3 0.0

21CC0-1 2140 10 6.1

22CC0-1 894 6.6 3.0

22CC1-6 1390 5 1.6

23CC0-1 645 0.682 0.0

25CC0-1 924 5.6 2.1

26CC0-1 2140 24 18.0

95% UCL 24.5* 18.8**

NOTE: mg/kg = milligram per kilogram, UCL = Upper confidence limit, *95% Adjusted Gamma UCL, **Calculated value, IVBA = In 
vitro Bioaccessibility, RBA = Relative Bioavailability

3.2 IVBA Results for Arsenic

The IVBA results for arsenic are shown below in Table 6. The bioaccessibility of arsenic in the waste 
piles that were sampled ranged from 0.5 to 15% with a mean IVBA of 3.5%. These results indicate that 
the bioaccessibility of arsenic in the waste piles is variable, although not to the same degree as lead. 
To account for this variability, the 95% UCL of IVBA results were used to estimate the relative 
bioavailability. The 95% UCL of the IVBA is 5.4%, which corresponds to a relative bioavailability of 6.9% 
using equation 2. The IVBA results for arsenic at the surface and at depth appear to be nearly identical 
in both waste piles (16CC and 22CC) that had surface and subsurface samples selected for IVBA. 
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Table 6. Arsenic In Vitro Bioaccessibility Analysis (IVBA) Results
Sample ID Arsenic

(mg/kg)

IVBA

(%)

RBA

(%)

01CC0-1 61.3 4.1 6.2

02CC0-1 52.1 1.2 3.9

04CC0-1 90.4 1.2 3.9

09CC0-1 1,090 15.0 14.9

10CC0-1 1,440 3.9 6.1

11CC0-1 108 2.7 5.1

13CC0-1 14.8 2.7 5.1

16CC0-1 200 1.0 3.8

16CC12-18 388 0.8 3.6

17CC0-1 7.4 6.8 8.4

19CC0-1 99.8 6.4 8.1

20CC0-1 62.8 1.0 3.8

21CC0-1 84.9 7.2 8.7

22CC0-1 66.8 2.7 5.1

22CC1-6 111 2.5 5.0

23CC0-1 47.5 2.1 4.7

25CC0-1 133 1.5 4.2

26CC0-1 86.5 0.5 3.4

95% UCL 5.4* 6.9**

NOTE: UCL = Upper confidence limit, mg/kg = milligram per kilogram, IVBA = In vitro Bioaccessibility, RBA = Relative 
Bioavailability, * 95% Adjusted Gamma UCL, **95% Students’-t UCL 

4.0 Estimation of Risk-based Screening Levels for Lead and Arsenic in Mining Waste Piles 

The EPA recommends the use of toxicokinetic models to correlate blood lead concentrations with 
exposure and adverse health effects. Specifically, the EPA recommends the use of the Integrated 
Exposure Uptake Biokinetic (IEUBK) model to evaluate exposures from lead-contaminated media for 
children in a residential setting (USEPA 1994a,b; 1998). The IEUBK model can be used to predict blood 
lead concentrations in exposed individuals and to estimate the probability of a blood lead 
concentration exceeding the target blood lead level (BLL), as described in more detail below. This 
model allows users to input data on the levels of lead in soil, dust, water, air, and diet at a particular 
location as well as data on the amounts of these media ingested or inhaled by a child living at that 
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location. The IEUBK model was used in this assessment to evaluate risks from exposures to lead in 
mining-related waste piles and indoor dusts that could occur from track-in of fine waste pile particles.  

The recommended approach to assess risks of arsenic in soil differs from lead in that biokinetic models 
are not generally used by the EPA or CDPHE to assess exposure to arsenic in soil or soil-like materials. 
The exposure assessment of arsenic in soil (and waste piles) follows a simple dose equation that 
includes incidental ingestion, inhalation of dust, and dermal exposure. The most important route of 
exposure is incidental ingestion of mining related wastes. This evaluation utilizes default exposure 
assumptions for residential soil exposures presented in the EPA Exposure Factors Handbook (USEPA 
2011). The estimated exposure dose to arsenic was calculated using the EPA RSL Calculator. The 
screening level evaluation of lead and arsenic is discussed in more detail in the following sections. 

4.1 IEUBK Modeling for Lead Screening Values

Lead risks for the child resident were calculated using the IEUBK model. The IEUBK model developed by 
USEPA predicts the likely range of BLLs in a population of young children (aged 0-84 months) exposed 
to a user-specified set of environmental lead levels (EPA 1994a). All of these inputs to the IEUBK model 
are central tendency point estimates (USEPA 1994a, 1994b). These point estimates are used to 
calculate an estimate of the central tendency (the geometric mean) of the distribution of BLLs that 
might occur in a population of children exposed to the specified conditions. Assuming the distribution is 
lognormal, and given (as input) an estimate of the variability between different children (this is
specified by the geometric standard deviation or GSD), the model calculates the expected distribution 
of BLLs, and estimates the probability that any random child exposed to the site conditions might have 
a BLL over the selected target BLL the user-specified exposure conditions.

Based on information provided in the USEPA OLEM Policy Directive 9200.2-167, “clear evidence of 
cognitive function decrements” has been reported over the range of child blood lead levels (2-8 μg/dL) 
measured in studies (USEPA, 2016). At the low end of the target BLLs (2 μg/dL), the risk target goal (no 
more than 5% probability of exceeding 2 μg/dL) is exceeded by the current default exposures in the 
IEUBK model (i.e., exposure to lead in food and drinking water) even when the soil lead concentration 
is zero (0 ppm). Since the low-end target BLL of 2 μg/dL does not provide any relevant information in 
this context, the target BLLS from 3-8 μg/dL were used in this evaluation (Table 7). 

Table 7. Waste Pile Residential Screening Level Values for Lead (RBA set at 19%)
Blood Lead Cutoff Level

(no more than 5% of the 
population exceeds the BLL)

Screening Level  for 12-72 month 
age group

(in mg/kg)

3 g/dL 189 (23)

4 g/dL 471 (21)

5 g/dL 758 (17)

6 g/dL 1,053 (13)

7 g/dL 1,353 (12)

8 g/dL 1,661 (11)

NOTE: number in (Bold) indicates the number of piles out of 27 that would be flagged with screening level RBA = Relative 
Bioavailability, BLL = Blood Lead Level in children ages 12-72 months, mg/kg = milligram per kilogram, g/dL= micrograms per 
deciliter 
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4.2 Arsenic Screening Value Estimation for Waste Rock Piles

The screening level evaluation for arsenic were determined using the RSL calculator and adjusting for 
the RBA factors that were discussed previously. The default assumptions for arsenic exposure account 
for 350 days per year of exposure over the course of 26 years. Arsenic is a carcinogen and the 
estimated screening levels are based on the target cancer risk level and a non-cancer Hazard Quotient 
(HQ) of 1 (Table 8). 

Table 8. Waste Pile Residential Screening Level Values for Arsenic (RBA set at 7%)
Arsenic 

Screening Level 
based on    

Non-cancer 
Child HQ = 1

(in mg/kg)

Arsenic Screening 
Level based on 
Cancer Risk at 

10E-06
Theoretical Risk

(in mg/kg)

Arsenic Screening 
Level based on 
Cancer Risk at 

10E-05
Theoretical Risk

(in mg/kg)

Arsenic Screening 
Level based on 
Cancer Risk at 

10E-04
Theoretical Risk

(in mg/kg)

165 (4) 3.0 (27) 30.0 (23) 300 (3*)

NOTE: number in (Bold) indicates the number of piles out of 27 that would be flagged with screening level, RBA = Relative 
Bioavailability, HQ = Hazard Quotient, mg/kg = milligram per kilogram, *Pile 16CC only exceeds 300 mg/kg arsenic at depth

5.0 Conclusions and Recommendations

The results of this evaluation clearly indicate there is a potential health concern from exposure to 
arsenic and lead in the mining-related waste piles considered in this evaluation. Table 9, below, shows 
the overall breakdown of the waste piles by varying cutoff levels of potential concern. From a risk 
assessment perspective the selected cutoff levels for risk management should not exceed 5 g/dL for 
lead or the non-cancer Hazard Quotient of 1 for arsenic. At these cutoff levels, actions would be 
necessary at 17/27 waste piles due to lead exposure and 4/27 waste piles due to arsenic exposure. The 
only waste pile that would be targeted for action due to arsenic exposures only is pile 10CC. However, 
considering that there is no established “safe” level of lead exposure and the potential long-term 
cancer risks from exposure to arsenic in the waste piles, the lowest cutoff levels that are reasonably 
achievable through remedial action should be considered. 

In addition, the number of waste piles included in this evaluation represent only a small fraction of the 
waste piles that are thought to exist throughout the Central City/Clear Creek site. The results of this 
evaluation indicate that further investigation and analysis of the other waste piles located at the site 
should be conducted.  
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Figure 1. Approximate Site Boundary of the Clear Creek Central City Superfund Site
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Figure 2. Waste Pile Sampling Locations and Lead Results
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Figure 3. Waste Pile Sampling Locations and Arsenic Results
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Attachment 1. Waste Pile Sampling Results (September 2018)
Surface Results (mg/kg)
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al
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nc

00 0-1 7020 2.2 80.8 0.31 0.43 13.8 64 50300 661 154 0.398 8.2 0.47 5.8 0.43 171
01 0-1 8970 3.9 61.3 0.35 0.49 12.3 122 59800 1470 178 1.14 6.8 0.28 7.1 0.70 235
02 0-1 9490 1.4 52.1 0.53 0.48 22.4 110 43500 477 239 0.080 6.7 0.22 4.1 0.49 162
03 0-1 5010 3.1 74.5 0.29 0.86 7.5 169 39800 1910 130 0.296 2.5 0.21 16.5 0.54 147
04 0-1 9080 1.5 90.4 0.44 0.47 16.5 122 56100 1020 226 0.207 5.8 0.51 5.5 0.52 163
05 0-1 2880 1.0 40.5 0.17 0.18 4.1 106 43100 690 43.6 0.066 1.5 B 0.13 7.3 0.80 49
06 0-1 8250 1.9 61.2 0.42 0.48 11.6 88 56300 1240 359 0.236 5.8 0.61 5.8 0.57 181
07 0-1 3980 0.7 53.6 0.29 1.29 6.3 124 46300 1060 149 0.109 3.5 0.24 6.9 0.76 364
08 0-1 20600 1.9 50.0 0.48 0.60 64.0 161 59100 192 294 0.048 24.8 0.75 2.9 0.68 163
09 0-1 5330 48.2 1090 0.23 4.66 17.0 598 48700 5570 87.5 1.25 5.1 0.52 56.0 3.02 736
10 0-1 11000 3.8 1440 0.60 1.49 23.2 80 56500 253 492 0.965 9.3 0.53 9.2 2.93 235
11 0-1 4440 1.4 108 0.24 3.58 9.1 155 46100 10100 138 0.141 3.8 0.15 16.0 0.53 1210
12 0-1 19600 0.3 B 6.9 0.92 0.51 86.4 96 47300 50.3 742 0.015 42.7 0.42 0.5 0.63 103
13 0-1 14300 0.2 U 14.8 1.42 0.53 74.7 351 87600 115 422 0.102 H 33.9 0.58 2.5 0.67 187
14 0-1 13800 0.2 U 4.4 0.76 0.75 31.8 83 40600 32.9 618 0.551 H 24.6 0.27 0.3 B 0.40 B 102
15 0-1 6570 17.2 50.1 0.39 2.42 13.1 200 46200 836 241 0.656 H 5.5 0.27 5.2 0.44 424
16 0-1 7440 42.6 200 0.50 31.6 20.8 628 76700 5620 3370 1.34 H 10.4 0.30 50.0 0.89 6120
17 0-1 11800 1.0 7.4 1.74 41.1 26.4 380 60100 25600 8210 0.043 18.5 0.37 14.7 1.08 8630
18 0-1 10700 2.8 39.7 0.55 0.70 39.9 76 34700 150 438 0.237 18.3 0.25 2.0 0.46 159
19 0-1 5970 8.0 99.8 0.32 0.91 5.7 254 44900 1670 97.5 0.917 3.8 0.20 43.6 1.11 162
20 0-1 4780 0.8 B 62.8 0.18 0.84 4.0 259 53800 2680 65 1.25 2.2 5.36 19.0 0.50 689
21 0-1 4450 1.9 84.9 0.27 0.71 4.0 74 33800 2140 92.1 0.184 1.9 B 0.20 11.3 0.55 218
22 0-1 9040 1.1 66.8 0.94 1.68 15.2 79 44700 894 919 0.477 9.3 0.40 7.0 0.62 562
23 0-1 7420 2.0 47.5 0.34 0.32 13.5 152 47500 645 168 0.117 5.8 0.30 6.4 0.54 141
24 0-1 19000 10.0 171 0.99 3.74 123 467 71400 2810 1010 0.946 67.3 4.23 8.9 1.77 651
25 0-1 4610 27.2 133 0.33 2.01 5.9 157 35800 924 109 0.229 2.2 0.18 13.9 0.60 316
26 0-1 6060 26.5 86.5 0.64 3.12 7.8 249 39500 2140 343 0.227 3.8 0.15 8.6 0.46 777
SCDM Benchmarks

Cancer 0.77
Non-Cancer 70000 30 30 100 30 200 3000 50000 10000 12 1000 300 300 0.7 20000

Residential Screening Level, TR=1E-06, HQ=1
Cancer 0.68 160 2100 15000
Non-Cancer 77000 31 35 1600 71 3100 55000 400 11 1500 390 390 0.78 23000
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Depth Sampling Results (mg/kg)
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05 0-1 2880 1.0 40.5 0.17 0.18 4.1 106 43100 690 43.6 0.066 1.5 0.13 7.3 0.80 49
05 1-6 3370 1.8 65.2 0.21 0.19 3.4 167 55900 824 42.6 0.127 1.2 0.14 17.2 0.98 72
05 6-12 5220 1.3 49.5 0.26 0.22 6.2 134 48100 845 89.5 0.129 2.7 0.15 7.5 0.69 93
16 0-1 7440 42.6 200.0 0.5 31.60 20.8 628 76700 5620 3370 1.34 10.4 0.30 50 0.89 6120
16 1-6 7290 89.9 452.0 0.32 24.70 27.4 676 118000 8940 2040 1.25 8.8 0.31 384 0.90 3820
16 6-12 5120 91.1 392.0 0.32 15.90 17.3 709 114000 10500 1410 2.11 6.0 0.30 147 0.91 2820
16 12-18 7180 40.1 388.0 0.61 40.60 35.2 1070 82600 18300 1230 2.32 11.1 0.28 258 2.62 6260
19 0-1 5970 8.0 99.8 0.32 0.91 5.7 254 44900 1670 97.5 0.917 3.8 0.20 43.6 1.11 162
19 1-6 6080 4.6 119.0 0.26 0.48 8.2 167 40500 1290 70.7 1.15 2.8 0.24 22.0 1.22 92
19 6-12 7280 4.3 127.0 0.27 0.48 11.1 156 41400 1120 80.6 1.3 3.3 0.25 16.7 1.14 113
19 12-18 6290 5.4 124.0 0.24 0.49 10.5 161 39900 1580 63.4 0.651 3.4 0.25 20.2 1.31 104
22 0-1 9040 1.1 66.8 0.94 1.68 15.2 79 44700 894 919 0.477 9.3 0.40 7.0 0.62 562
22 1-6 9220 1.2 111.0 0.98 2.00 16.4 88 62700 1390 1720 0.402 9.6 0.38 8.7 0.74 617
22 6-12 8560 1.2 89.2 1.09 1.98 13.9 82 51000 1150 1990 0.766 9.8 0.39 7.7 0.69 569

SCDM Benchmarks
Cancer 0.77
Non-Cancer 70000 30 30 100 30 200 3000 50000 10000 12 1000 300 300 0.7 20000

Residential Screening Level, TR=1E-06, HQ=1
Cancer 0.68 160 2100 15000
Non-Cancer 77000 31 35 1600 71 3100 55000 400 11 1500 390 390 0.78 23000

NOTE: Shaded cells indicate an exceedance of noncancer screening levels, mg/kg = milligram per kilogram, SCDM = Superfund Chemical Data Matrix, TR = Target Risk, HQ = Hazard 
Quotient
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Attachment 2. Input Parameters for the IEUBK Model

Table 2.1 Default and Site-Specific IEUBK Input Parameters
Parameter Value Basis

Relative Bioavailability (waste material) 18.8% Site-specific IVBA (95% UCL)

Absorption Fractions

Soil 9.4% Site-specific

Dust 9.4% Site-specific

Water 50% IEUBK Default (EPA 1994)

Diet 50% IEUBK Default (EPA 1994)

Soil/Dust Ingestion Weighting Factor 45% Soil/55% Dust IEUBK Default (EPA 1994)

Drinking Water Concentration 0.9 g/L IEUBK Default (EPA 1994)

Air Concentration 0.1 g/m3 IEUBK Default (EPA 1994)

Indoor Air Lead Concentration 30% of outdoor IEUBK Default (EPA 1994)

Mothers Blood Lead at Childbirth 1 g/dL IEUBK Default (EPA 1994)

Geometric Standard Deviation (GSD) 1.6 IEUBK Default (EPA 1994)

NOTES: IVBA = In vitro Bioaccessibility, UCL = Upper Confidence Limit, g/L = micrograms per liter, g/m3 = micrograms per 
cubic meters, g/dL = micrograms per deciliter

Table 2.2 Age-Dependent IEUBK Input Parameters
Age

(years)

Soil and Dust Water Air Diet

Ingestion Rate 
(g/day)

Daily Intake 
(Liters)

Time Outdoors 
(hours)

Ventilation 
Rate (m3/day)

Dietary Intake 
( g/day)

0-1 0.086 0.40 1.0 3.22 2.66

1-2 0.094 0.43 2.0 4.97 5.03

2-3 0.067 0.51 3.0 6.09 5.21

3-4 0.063 0.54 4.0 6.95 5.38

4-5 0.067 0.57 4.0 7.68 5.64

5-6 0.052 0.60 4.0 8.32 6.04

6-7 0.055 0.63 4.0 8.89 5.95

NOTES: g/day = grams per day, m3/day = cubic meters per day, g/day = micrograms per day
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Appendix J: Water Quality Standards 1991, 2010, and 2021



APPENDIX B 

Federal and State of Colorado Applicable or Relevant and 
Appropriate Requirements 





The stream segments numbers referenced in the following tables are 
based on State of Colorado designations for the Clear Creek bas i n. 
A narrative description of the specific segment numbers is 
presented below. 

Segment 1 

Segment 2 

Segment 3 

Segment 3b 

Segment 4 

segments 

Segment 6 

Segment 7 

Segment a 

Segment 9 

Segment 10 

Mainstern of Clear Creek, including all tributaries , 
lakes and reservoirs, from the source to t he 
Interstate 70 bridge above Silverplurne . 

Mainstem of Clear Creek, including all of the 
tributaries, lakes .and reservoirs, from the 
Interstate 70 bridge above Silverplume to the Argo 
Tunnel discharge, except for t he specific listings 
in Segments 3 through 9 . 

Mainstem of South Clear Creek, including all 
tributaries, lakes and reservoirs, from the source 
to the confluence with Clear Creek, except for the 
specific listing in 3b. 

Mainstem of Leavenworth Creek from source to 
confluence with South Clear Creek . 

Mainstem of West Clear Creek from the source to the 
confluence with Woods Creek. 

Mainstem of West Clear Creek from the confluence 
with Woods Creek to the confluence with Clear 
Creek. 

All tributaries to West Clear Creek, including 
lakes and reservoirs, from the source to 
confluence with Clear Creek, except for 
specific listings in Segments 7 and 8. 

all 
the 
the 

Mainstem o f Woods Creek from the outlet of Upper 
Urad Reservoir to the confluence with West Clear 
Creek . 

Mainstem of Lion Creek from the source to the 
confluence with West Clear Creek . 

Mainstem to the Fall River , including all 
tributaries, lakes and reservoirs, from the source 
to the confluence with Clear Creek. 

Mainstem of Chicago Creek, including all 
tributaries , lakes and reservoirs, from the source 
to the confluence with Clear Creek . 



segment 11 

Segment 12 

segment 13 

Mainstem of Clear Creek from the Argo Tunnel 
discharge to the Farmers Highline Canal diversion 
in Golden, Colorado . 

All tributaries to Clear creek, including all lakes 
and reservoirs, from the Argo Tunnel discharge to 
the Farmers Highline Canal diversion in Golden, 
Colorado, except for specific listings in Segment 
13 . 

Mainstem of North Clear Creek, including all 
tributaries, lakes and reservoirs, from the source 
to the confluence with Clear Creek. 



TABLE 1.1 -1 

STREAM CLASSIFICATIONS FOR CLEAR CREEK BASIN SEGMENTS 1-13 

2 3a 3h 

Recreational Classification 
Class I X X 
Class 2 X X 

Aquatic Life Classification 
Class t Cold X X X 

Warm 
Class 2 Cold X 

Warm 

Use Classification 
Domestic Water Supply X X X 
Agricultural Supply X X X X 

Recreational classification,: 
Class 1 = Primary contact recreation (e.g. swimming) 
Class 2 = Secondary contact recreation, those not in Class I 

Aquatic Life Classification: 

Segment Number 

4 5 6 7 8 9 

X X X 
X X X 

X X X X 

X X 

X X X 
X X X X 

10 I I 12 13 

X 
X X X 

X X 

X X 

X X X 
X X X X 

Class 1 = Cold/warm stream segments capable of sustaining cold/warm water biota where physical habitat, water flows, and water quality 
conditions do not impair biota. Applies to segments with correctable water quality. 

Class 2 = Cold/warm stream segments not capable of sustaining cold/warm water biota where physical habitat, water flows, or uncorrectable 
water quality conditions impair biota. 

Use Classification: 
Domestic water supply = suitable for potable water supplies after standard water treatment 
Agricultural water supply = suitable for irrigation of crups or watering I ivestm:k. 



TABLE 2.2· 1 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs 

■lltl•1■ltlll1 
FEDERAL 

• SAFE DRINKING WATER ACT 

National Primary Drinking Water Standards 

• CLEAN WATER ACT 

Water Quality Criteria 

Ore Mining and Dressing Point Source 

• SOLID WASTE DISPOSAL ACT 
(Resource Conservation and Recovery Act) 

290\CLEAR CREEK\T2-2-1. TBL 
09/Zl/91 1-

42 USC§ 3000 

40 CFR Part 141 

33 USC§ 
1251-1376 

40 CFR Part 131 
Quality Criteria 
for Water 1986 

40 CFR Part 440 

42 USC§§ 6901-
6987 

Establishes health based 
standards for public water 
systems (MCLs). 

Sets criteria for water quality 
based on toxicity to aquatic 
organisms and human health. 

Establishes effluent limitations 
on certain mining and milling 
operations New source 
performance standards. 

r•■r~t!i 
No/Yes 

No/Yes 

No/Yes 

Applicable at free flowing 
outlet of public water supply 
system, relevant and 
appropriate for surface water 
designated for drinking 
water use and for ground 
water which is a current or 
potential drinking water 
supply. Defer to state 
regulations because 
delegated program. 

State standards have been 
adopted. This is a delegated 
program. Defer to state 
Table Value Standards 
(IVS). 

Relevant and appropriate for 
inactive mine sites. 



TABLE 2.2-1 (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs 

• SUBTITLE C 

Identification and Listing of Hazardous 
Waste 

Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage and 
Disposal Facilities 

• CLEAN AIR ACT 

National Primary and Secondary Ambient 
Air Quality Standards 

National Emission Standards for Hazardous 
Air Pollutants 

290\CLl!AR CREEX\1'2-2-1.TBL 
omJ/91 lol 

Sec. 3001-3020 

40 CFR Part 261 

40 CFR Part 264 

442 USC§§ 7401· 
7642 

40 CFR Part 50 

40 CFR Part 61 

Defines those solid wastes 
which are subject to 
regulation as hazardous waste. 

Defines minimal national 
requirements for treatment, 
storage, and disposal of 
hazardous waste. 

Establishes standards for 
ambient air quality to protect 
human health and welfare. 

Sets emission standards for 
designated hazardous 
pollutants 

No/Yes 

No/Yes 

No/Yes 

No/No 

Relevant and appropriate. 
Defer to state standards. 

Lead is a contaminant of 
concern at the site. Lead 
standard is relevant and 
appropriate. 

Requirements are 
promulgated for emissions of 
particular air pollutants from 
specific sources. Will be 
reconsidered as a potential 
action-specific ARAR. 



TABLE 2.2-1 (continued) 

CLEAR CREEK SITE 
POTENl'IAL FEDERAL AND STATE CHEMICAlrSPECIFIC ARARs 

ill:till•wilrl•1tmiil,itE;,t.1! 
STATE OF COLORADO 
• COLORADO SAFE DRINKING WATER 

AUTHORITIES 

Primary Drinking Water 

• COLORADO WATER QUALITY CONTROL 
ACT 

Basic Standards for Ground Water 

290\CLEAR CREEX\Tl-2--1.TBL 

09IZ3/91~ 

CRS 24-4-104 
to -105 
CRS 25-1-101, 
-107, -109, -114, 
114.1 

S CCR 1003-l 

CRS 25-8-101 
to -703 

5CCR 1002-8, 
Section 3.11 .0 

Establishes standards for 
public water systems (MCLs). 

Establishes a system for 
classifying ground water and 
adopting water quality 
standards to protect existing 
and potential beneficial uses. 

No/Yes 

No/Yes 

Applicable at free flowing 
outlet of public water supply 
system, relevant and 
appropriate for surface water 
designated for drinking 
water use and for ground 
water which is a current or 
potential drinking water 
supply. Defer to state 
regulations because 
delegated program. 

Clear Creek site aquifers 
have not been classified. 
Organic statewide standards 
have been adopted but 
organics are not chemicals 
of concern at the site. 



TABLE 2 .2-1 (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE CHEMICAI,SPECIFIC ARARs 

111&m·=1:~,1-•••r1 
Basic Standards and Methodologies for 
Surface Water 

Classifications and Numeric Standards, South 
Platte River Basin, et al. 

• COLORADO HAZARDOUS WASTE ACT 

Rules and Regulations Pertaining to 
Hazardous Waste 

• COLORADO AIR QUALITY CONTROL 
ACT 

Ambient Air Quality Standards 

Regulation No. 3 

291'1CU!AR Clt.EEIC\1'2·2-1.TBL 
09/23/91 lot 

5 CCR 1002-8 
Section 3.1.0 

S CCR 1002-8, 
Section 3.8.0 

CRS 25-15-101 
to-313 

6 CCR 1007-3, 
Parts 260, 261, 
262.11 

CRS 25-7-101 
to-512 

S CCR 1001-2 
to-1001-14 

5 CCR 1001-5 

Establishes basic standards, 
antidegradation standard, 
system for classifying state 
waters. 

Used in conjunction with 
Basic Standards and 
Methodologies 
(Sec. 3. 1.0). 

Defines hazardous waste, 
requires waste 
characterization. 

Sets ambient standards for 
TSP, SOz, oxidants, CO, 
NOz, Pb. 

Restricts exeedance in any 
attainment area of any 
National Ambient Air Quality 
Standards (NAAQS). 

Yes/No 

Yes/No 

No/Yes 

Yes/No 

Yes/No 

Applicable to any discharge 
to state waters, e.g., mine 
adit discharges. 

Applicable for classified 
surface water stream 
segments. 

Only an ARAR if current 
site conditions or remedial 
activities are a major source 
of emissions. 

The site is located within an 
attainment area. 



TABLE 2.2-2 

CHEMICAL-SPECIFIC ARARs AND TBCs FOR CHEMIC~ OF CONCERN (COCs) 

1

liiililli~a111r••••111 
Ag so 
As so 
Be 1 

Cd 10(5)1 

Cr 100 

Cu -(1,300)2 

Fl 

Mn 
I 4,000 

Ni 100 

Pb 50(15)2 

Zn 

6All valu~ are total valu~, unl~s otherwise noted 

so 
so 
_g 

10 

so 

4,000 

50 

bSafe Drinking Water Act: Drinking Water Regulations, April 1991 
ccolorado Primary Drinking Water Regulation Part I of Title 25, CRS 1973 
d40 CFR Part 264.94, July 1990. 
0Dissolved valu~ 
'MCLGs above zero are relevant and appropriate 
'"-" non ~tablished 

so 
so 

to 

50 

50 

50 

so 

10 

so 

so 

0 

()P 

s 
100 

1,30QP 

4,000 

100 

()P 

PProposed 
1The Federal Primary Standard for Cadmium is relevant and appropriate and is currently 10 µg/L. In July 1992 the standard for cadmium 
will become S µg/L. The S µg/L concentration is a "to be considered" (fBC) concentration until July 1992. 
2The concentrations of 1300 µg/L copper and 1 S µg/L lead are TBCs. 
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TABLE 2.2-2 (cont.) 

CHEMICAL-SPECIFIC ARARs FOR CHEMICALS OF CONCERN (COCs) 

B. Federal Ambient Water Quality Criteria for Protection of Aquatic Life'I 

Chemical !!&IL 
Acuteb Chronic" 

Asm 360'1 190'1 
Cd J .9c,d 1.tc,d 

crm 1 7()(f,d 21Cf•d , 
Cr VI 16d 11d 

Cu 1gc,d 12c,d 

Pb 82c,d 3.2c,d 

Ni l,80Cf·C 96c,e 

Ag 4.lc,e o.12e 
Zn 320 c,e 47e 
Fe 1,000 
pH 6.5-9.0 6.5-9.0 

Note: No AQWC listed for aluminum and fluoride; criteria for manganese is for 
marine molluses only. 

a Relevant and Appropriate Standards; Defer to State Table Value Standards (TVS). 
b One-hour maximum. 
c 4-day maximum. Values are hardness dependent; hardness of 100 mg CaCO3/L assumed. 
d Acid-soluble value. 
e Total recoverable value. 

CCFS\2-2-B.TBL 



TABLE 2.2-2 (cont . ) 

CHEMICAL-SPECIFIC LEGALLY APPLICABLE REQUIREMENTS FOR CHEMICALS OF CONCERN 

C. State of Colorado Water Quality Standards for Clear Creek Stream Se(Jllents 

----------------------------------------------------------------------------------------------------------------------------------------------------------SEG- PH-MIN PH-1-'AX AS CO CR~tri) CRbhex~ CU PB FE O FE T MN O MN T NI AG ZN 
MENT DESCRIPTOR (SU) (SU) (UG/L) (UG/L) (U /L) ( G/L (UG/L) (UG/L) (UG7L) (UG7L) (UG7L) (UG7L) (UG/L) (UG/L) (UG/L) 

-----------------------------------------·------------------------------------------------------------------------------------------------------------------1 CC MNSTEM, SOURCE TO 1-70 BROG ABV SLVPL 6.5 9.0 50 0.4 50 25 11.0 8.0 300 1000 50 1000 50.0 0.100 80 
2 CC MNSTEMrojBRDG ABV SLVPLM TO ARGO TUNNL 6.5 9.0 50 2.0 100 25 10.0 5.0 --- 1000 --- 1000 50.0 0.100 280 
3 S. CC TO FLUENCE WITH CC 6.5 9.0 50 0.4 50 25 5.0 4.0 300 1000 50 1000 50.0 0.100 90 
5 MNSTEM W.CC CONF W~WOJDS TO CONF W\CC 6.5 9.0 50 3.0 100 25 23.0 25.0 --- 1000 --- 1100 100.0 0.100 100 
6 ALL TRIBS T6 W.CC E CEPT ITEMS 7&8 6.5 9.0 150 2.0 50 33 1.8 1. 7 --- 1000 --- 1000 18.0 0.002 45 
7 WOODS CREEK MAIN 6.5 9.0 50 14.0 100 25 23 .0 25.0 --- 1000 --- 9400 100.0 0.100 740 
8 LION CREEK MAIN 3.0 9.0 --- --- --- --- --- --- --- --- --- --- --- --- ---
9 FALL RIVER MNSTEH TO CONFLUENCE w~cc 6.5 9.0 150 2.0 50 33 1.8 1.7 --- 1000 --- --- 18.0 0.002 45 

10 CHI .CREEK HNSTEH TO CONFLUENCE~ C 6.5 9.0 50 0.4 50 25 6.0 4.0 300 1000 50 1000 50.0 0.100 110 
11 CC HNSTEM FR04 ARGO TO GLDN GAUG NG STA. 6.5 9.0 150 3.0 50 123 17.0 1.6 --- 1000 --- 1000 59.0 0.030 300 
12 TRJBS IN SECTION 10 6.5 9.0 50 10.0 50 50 1000.0 50.0 300 --- 50 --- --- 50.000 5000 
13 N.CC FR04 SOURCE TO CONFL. W\CC 6.5 9.0 50 0.4 100 25 64.0 45.0 --- 5400 --- 1000 50.0 0.100 500 

----------------------------------------------------------------------------------------------------------------------------------------------------------
Note: No stream standards are avai lable for al1J11in1.111 and fluoride. 

a) Colorado Department of Health - Water Qual ity Control Division · 
Classification and N1J11eric Standards~ South Platte River Basin, Laramie River Basin, Republican River Basin1 Smokey Hill River Basin. 
Amended:Feb s.1990 (Effective March JO 1990): All existing water quality standards are total recoverable metals with the exception of 
TVSs as noted below. 

b) Cd (14.0 ug/L), Mn T (9400 ug/L) , and Zn (740 ug/L) are tE.'lll)orary rrodifications on Woods Creek mainstsn; underlying standards for Woods Creek are 
Cd, 0.2 ug/l, Mn, IlOO ug/L, and Zn, 100 ug/L. 

c) Table value standards (TVSs) are pranulgated for all metals in Segnents 6,9, and for all metals in Segnent 11 exceet Cd (3.0 ug/L), Cu (17.0 ug/L) 
and Zn (300 ug/L). TVSs are dissolved metals except for Fe and Mn which are total recoverable and ar oased on low flow 
TVSs are basea on low flow hardness sampled in the Phase II RI sampling, Sept8lber 1989 (CDH 1990). 

d) All nll!leric and TVS standards presented here are legally applicable. 



TABLE 2.2-2 (cont.) 

CHEMICAL-SPECIFIC RELEVANT AND APPROPRIATE REQUIREMENTS FOR CHEMICALS OF CONCERN 

D. State of Colorado Water Quality Criteria During Low Flow for Clear Creek Stream Segoonts 

----------------------------------------------------------·--------------------------------------------------------------------------------------------------------SEG- PH-MIN PH-MAX AL AS CD CR~tri) CR6hex~ cu PB FED FE T MN o MN T NI AG ZN 
MENT OESCRIPTOO {SU) (SU) (UG/L) (UG/L) (UG/L) (U /L) ( G/L (UG/L) (UG/L) (UG7L) (UG7L) (UG7L) (UG7L) (UG/L) (UG/L) (UG/L) 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
AQUATIC LIFE CHROOIC TABLE VALUE STANDARDS 
-----------------------------------------------

1 CC HNSTEH, SOURCE TO 1-70 BROG ABV SLVPL 6.5 9.0 150 150 0.8 151 11 8.5 2.3 --- 1000 --- 1000 71.3 0.038 45 
2 CC HNSTEMajjBROG ABV SLVPLH TO ARGO TUNNL 6.5 9.0 150 150 0.8 151 11 8.5 2.3 --- 1000 --- 1000 7.3 0.038 45 
3 S. CC TO FLUENCE WITH CC 6.5 9.0 150 150 0.6 112 11 6.2 1.3 --- 1000 --- 1000 53.9 0.021 45 
5 HNSTEM w.cc6 CONF ~WCXX>S TO CONF W\CC 6.5 9.0 150 150 1.0 181 11 10.3 3.1 --- 1000 --- 1000 84.5 0.057 45 
6 ALL TRIBS T W.CC E CEPT ITEMS 7&8 6.5 9.0 150 150 0.2 34 11 1.8 0.2 --- 1000 --- 1000 17.7 0.002 45 
7 WOOOS CREEK HAIN 6.5 9.0 150 150 1.6 296 11 17.2 7.2 --- 1000 --- 1000 133.4 0.160 45 
8 LIOO CREEK MAIN 3.0 9.0 150 150 2.6 483 11 28.6 16.9 --- 1000 --- lCXXJ 209.8 0. 445 87 
9 FALL RIVER MNSTEM TO CONFLUENCE w~cc 6.5 9.0 150 150 0.2 35 11 1.9 0.2 --- 1000 --- 1000 18.4 0.002 45 

10 CHI .CREEK MNSTEM TO CONFLUENCE Wi C 6.5 9.0 150 150 0.4 69 11 3.7 0.6 --- 1000 --- 1000 34.3 0.007 45 
11 CC MNSTEM FR()I ARGO TO GLDN GAUG NG STA. 6.5 9.0 150 150 0.7 123 11 6.9 1.6 --- 1000 --- 1000 59.0 0.025 45 
12 TRIBS IN SECTION 10 6.5 9.0 150 150 0.7 123 11 6.9 1.6 --- 1000 --- 1000 59.0 0.025 45 
13 N.CC FROI SOURCE TO CONFL. W\CC 6.5 9.0 150 150 1.3 232 11 13.3 4.7 --- 1000 --- 1000 106.3 0.095 45 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------
AQUATIC LIFE ACUTE TABLE VALUE STANDARDS 
-----------------------------------------------1 CC MNSTEM, SOURCE TO 1-70 BROG ABV SLVPL 6.5 9.0 950 360 2.5 1266 16 12.2 51.4 --- --- --- --- 687.9 1.050 80 

2 CC MNSTEMWNBRDG ABV SLVPLH TO ARGO TUNNL 6.5 9.0 950 360 2.5 1266 16 12.2 51.4 --- --- --- --- 687.9 1.050 80 
3 S. CC TO FLUENCE WITH CC 6.5 9.0 950 360 1. 7 936 16 8.6 28.3 --- --- --- --- 519.6 0. 553 59 
5 MNSTEM w.cc CONF ~wooos TO CONF W\CC 6.5 9.0 950 360 3.3 1520 16 15.1 73.7 --- --- --- --- 815.1 1.530 95 
6 ALL TRIBS T6 W.CC E CEPT ITEMS 7&8 6.5 9.0 950 360 0.3 283 16 2.2 2.7 --- --- --- --- 171.1 0.045 18 
7 WCX)()S CREEK HAIN 6.5 9.0 950 360 6.4 2486 16 26.5 194.5 --- --- --- --- 1286.7 4.310 155 
8 LION CREEK HAIN 3.0 9.0 950 360 12.6 4050 16 46.4 509.2 --- --- --- --- 2023.9 1.202 251 
9 FALL RIVER MNSTEM TO CONFLUENCE w~cc 6.5 9.0 950 360 0.3 293 16 2.3 2.9 --- --- --- --- 177.0 0.048 19 

10 CHI.CREEK MNSTEM TO CONFLUENCE W\ C 6.5 9.0 950 360 0.9 576 16 5.0 10.9 --- --- --- --- 331.3 0.200 37 
11 CC HNSTEH FRCJ,1 ARGO TO GLDN GAUGING STA. 6.5 9.0 950 360 1.9 1032 16 9.7 34.4 --- --- --- --- 569.2 0.680 65 
12 TRIBS IN SECTION 10 6.5 9.0 950 360 1.9 1032 16 9.7 34.4 --- --- --- --- 569.2 0.680 65 
13 N.CC FRCJ,1 SOURCE TO CONFL. W\CC 6.5 9.0 950 360 4.6 1947 16 20.0 120.1 --- --- --- --- 1025.6 2.580 122 

------------------------------------------------------------------------------------------------ -Note: No Table Value Standards available for fluoride. 
a) Taken fran existing Table Value Standards (Appendix 41), repcrted fr001 Basic Standards and Methodologies for Surface Water , Section 3.1.0(August 17,1989) 
b) TVSs are not adopted for all stream segnents: Criteria are Relevant and Appropriate where not adopted: see Table 2.2-2 for segoonts where TVSs have been 

prooiulgated and are applicable ARARs. 
c) TVSs based on low flow hardness value sampled in Phase II RI, September 1989 {COM 1990). 
d) TVSs are dissolved metals except for Fe and Mn which are total recoverable. 



TABLE 2.2-2 (cont.) 

CHEMICAL-SPECIFIC RELEVANT AND APPROPRIATE REQUIREMENTS FOR CHEMICALS OF CONCERN 

E. State of Colorado Water Quality Criteria During High Flow for Clear Creek Stream Segnents 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------SEG-
MENT OESCRIPTOO 

PH-MIN PH-WIX 
(SU} (SU} 

AL AS CD CR~tri} CR~hexi CU PB FE O FE T MN O MN T NI AG ZN 
(UG/L) (UG/L) (UG/L} (U /L) ( G/L (UG/L} (UG/L) (UG7L} (UG7L} (UG7L} (UG7L) (UG/L} (UG/L) (UG/L} 

---------------------------------------------------------------------------• ¼--------------------------------------------------------------------------------------
AQUATIC LIFE CHRONIC TABLE VALUE STANDARDS 
-----------------------------------------------1 CC MNSTEM, SOURCE TO 1-70 BROG ABV SLVPL 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- 1000 --- 1000 42.1 0.012 45 

2 CC MNSTEMajiBROG ABV SL VPLM TO ARGO TUNNL 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- 1000 --- 1000 42.1 0.012 45 
3 S. CC TO FLUENCE WITH CC 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- lCXXl --- l CXXl 42.0 0.012 45 
5 MNSTEM w.cc6 CONF W~WCXllS TO COOF W\CC 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- lCXXl --- 1000 42.0 0.012 45 
6 ALL TRIBS T W.CC E CEPT ITEMS 7&8 6.5 9.0 150 150 0.2 42 11 2.2 0.2 --- 1000 --- lCXXl 21.8 0.003 45 
7 WCXX)S CREEK MAIN 6.5 9.0 150 150 0.7 132 11 7.4 1.8 --- 1000 --- 1000 63.2 0.029 45 
8 LION CREEK MAIN 3.0 9.0 150 150 0.9 164 11 9.3 2.6 --- lCXXl --- }(XX) 77 .1 0.046 45 
9 FALL RIVER MNSTEH TO CONFLUENCE w~cc 6.5 9.0 150 150 0.2 42 11 2.2 0.2 --- lCXXl --- 1000 21.8 0.003 45 

10 CHI.CREEK HNSTa-t TO CONFLUENCE W} C 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- lCXXl --- lCXXl 42.0 0.012 45 
11 CC MNSTEM FR()t ARGO TO GLON GAUG NG STA. 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- lCXXl --- lCXXl 42 .o o.m2 45 
12 TRIBS IN SECTION 10 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- lCXXl --- 1000 42.0 0.012 45 
13 N.CC FR()t SOURCE TO CONFL. W\CC 6.5 9.0 150 150 0.5 86 11 4.7 0.8 --- 1000 --- 1000 42,0 0.012 45 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
AQUATIC LIFE ACUTE TABLE VALUE STANDARDS 
-----------------------------------------------

1 CC MNSTEM, SOURCE TO I-70 BROG ABV SLVPL 6.5 9.0 950 360 1.2 718 16 6.4 16.8 --- --- --- --- 406.2 0.320 91 
2 CC MNSTEMt BROG ABV SLVPLM TO ARGO TUNNL 6.5 9.0 950 360 1.2 718 16 6.4 16.8 --- --- --- --- 406.2 0.320 91 
3 S. CC TO ONFLUENCE WITH CC 6.5 9.0 950 360 1.2 718 16 6,4 16.8 --- --- --- --- 406.2 0.320 91 
5 MNSTEH W.CC CONF W~WCXX)S TO CONF W\CC 6.5 9.0 950 360 1.2 718 16 6.4 16.8 --- --- --- --- 406.2 0.320 91 
6 ALL TRIBS T6 W.CC E CEPT ITEMS 7&8 6.5 9.0 950 360 0.4 353 16 2.8 4.2 --- --- --·- --- 210.0 0.071 23 
7 WOC()S CREEK MAIN 6.5 9.0 950 360 2.1 1111 16 10.5 39.8 --- --- --- --- 609.0 0.800 70 
8 LIOO CREEK MAIN 3.0 9.0 950 360 2.9 1377 16 13.5 60.8 --- --- --- --- 744.0 1 .. 240 87 
9 FALL RIVER MNSTEM TO CONFLUENCE wtcc 6.5 9.0 950 360 0.4 353 16 2.8 4.2 --- --- --- --- 210.0 0.071 23 

10 CHI.CREEK MNSTEH TO CONFLUENCE W} C 6.5 9.0 950 360 1.2 718 16 6.4 16.8 --- --- --- --- 406.0 0.320 91 
11 CC HNSTEH FR()t ARGO TO GLDN GAUG NG STA. 6.5 9.0 950 360 1.2 718 16 6.4 16.8 --- --- --- --- 406.0 0.320 91 
12 TRIBS IN SECTION 10 6.5 9.0 950 360 1.2 718 16 6.4 16.8 --- --- --·- --- 406.0 0.320 91 
13 N.CC FR()I SOURCE TO CONFL. W\CC 6.5 9.0 950 360 1.2 718 16 6.4 16.8 --- --- --- --- 406.0 0.320 91 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------Note: No table value standards available for fluoride. 
a} Taken fron existing Table Value Standards (Ap~endix 41lf reprinted from Basic Standards and Methodologies for Surface Water, Section 3.1.0 (August 17, 1989) 
b 1VSs based on high flow hardness s~led int e Phase RI in June 1989 (COM 1990). 
c TVSs are not ado~ed for all segnents: Criteria are Relevant and Appropriate where not adopted: See Table 2.2-2C for segnents where TVSs are pranulgated and 

are applicable s. 
d) TVSs are dissolved metals except for Fe and Mn which are total recoverable. 



Criteria 
Pollutant 

Carbon Monoxide 

Lead 

Nitrogen dioxide 

Panicular Matter 
(PM1o) 

Ozone 

Sulfur oxides 

TABLE 2.2-3 

NATIONAL AMBIENT AIR QUALITY STANDARDS
(NAAQS) 

Primary 
Standards Averaging Time 

9ppm 8-hourb 
35ppm 1-hourb 

1.5 µ.g/m3 Quanerly average 

0.053 ppm· Annual (arithmetic mean) 

50 µglm3 Annual (arithmetic meant 
150 µ.g/m3 24-hourl 

0.12 ppm I-hour 

0.03 ppm Annual (arithmetic mean) 
0.14 ppm 24-hourb 

3-hourb 

a Federal requirements have become State requirements in Colorado by means of the State Implementation Plan 
(SIP) approval process established under the CAA. 

b Not to be exceeded more than once per year. 
c The standard is attained where the expected annual arithmetic mean concentration, as determined in accordance 

with 52 Federal Register 24667, July 1, 1987, is less than or equal to 50 µ.g/m3. 

d The standard is attained when the expected number of days per calendar year with a 24-average concentration 
above 150 µ.g/m3 is equal to or less than 1. 

c The standard is attained when the expected number of days per calendar year with maximum hourly average 
concentrations above 0. 12 ppm is equal to or less than 1. 

CCFS/1'2-2,,3.11,1 



Standard, Requirement 
Criteria, or Limitation 

FEDERAL 

FISH AND WILDLIFE 
COORDINATION ACT 

ENDANGERED SPECIES ACT 

RIVERS AND HARBORS ACT 

EXECUTIVE ORDER ON 
FLOODPLAIN MANAGEMENT 

EXECUTIVE ORDER ON 
PROTECTION OF WETLANDS 

29(1,.CUlAJt CREEX\ti,12-2-4 
9/12/91 Id 

TABLE 2.2-4 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND ST ATE WCATION-SPECIFIC ARARs 

Citation 

16 USC §§ <,61-666, 
40 CFR Part 6.302(g) 

16 USC§§ 1531-1543, 
50 CFR Part-402, 40 
CFR Part 6.302(h) 

33 USC§ 540 

Executive Order 11988 
40 CFR § 6.302(b) and 
Appendix A 

Executive Order 
11990, 40 CFR § 
6.302(a) and Appendix 
A 

Description 

Applicable/ 
Relevant and 
Appropriate? 

Requires consultation when a Yes/No 
Federal agency proposes or 
authorizes any modification of 
any stream to provide 
protection of fish and wildlife 
resources. 

Requires that Federal agencies 
insure that any action by the 
agency is not likely to 
jeopardize endangered species 
or adversely modify their 
habitat. 

Prohibits unauthorized 
obstruction or alteration of 
any navigable water of the 
U.S. 

Requires evaluation of 
potential effects of action on 
floodplains. 

Prohibits discharge of dredged 
or fill material into wetlands 
or navigable waters of the 
U.S. without permit. 
Preserves and enhances 
wetlands. 

Yes/No 

Yes/No 

Yes/No 

Comments/Justification 
for Elimination from 
Further Consideration 

Federally endangered 
Greenback trout has been 
identified within the site. 



TABLE 2.2-4 (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE WCATION-8PECIFIC ARARs 

Standard, Requirement 
Criteria, or Limitation 

CLEAN WATER ACT 

ARCHAEOLOGICAL AND HISTORIC 
PRESERVATION ACT 

NATIONAL HISTORIC 
PRESERVATION ACT 

HISTORIC SITES, BUILDINGS AND 
ANTIQUITTES ACT 

290\CU!Alt Cltl!EIC\d,12-2...C 
9/12/91 Id 

Citation 

Section 404 
40 CFR 230 
33 CFR 320-330 

16 USC§ 469 
40 CFR 6.301(c) 

16 USC§ 470 
40 CFR § 6.301(b) 
36 CFR Part 800 

16 USC§ 461-467 

Description 

Applicable/ 
Relevant and 
Appropriate? 

Prohibits discharge of dredged Yes/No 
or fill material into wetlands 
or navigable waters of the 
U.S. without permit. 
Preserves and enhances 
wetlands. 

Establishes procedures to 
provide for preservation of 
historical and archaeological 
data that might be destroyed 
through alteration of terrain as 
the result of a Federal or 
Federally licensed 
construction activity. 

Requires Federal agencies to 
consider effects on historic 
places. 

Requires Federal agencies to 
consider effects on natural 
landmarks. 

Yes/No 

Yes/No 

Yes/No 

Comments/Justification 
for Elimination from 
Further Consideration 

There are historic features in 
the vicinity of the site. 

There are historic places within 
the vicinity of the site. 

There are natural landmarks in 
the vicinity of the site. 



TABLE 2.2-4 (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE LOCATION-SPECIFIC ARARs 

_Standard, Requirement 
Criteria, or Limitation 

STATE OF ~OLORADO 

WILDLIFE, NONGAME, 
ENDANGERED, AND THREATENED 
SPECIES 

HISTORIC PLACES 
REGISTER 

HISTORICAL, PREHISTORICAL, 
AND ARCHAEOLOGICAL 
RESOURCES ACT 

COLORADO STA TE HISTORICAL 
SOCIETY 

290'.CLEAR. CREEK\lbl2-2-4 
9/12/91 Id 

Citation 

CRS 33-2-101 
to-108 

CRS 24-80.1-101 
to-108 

CRS 24-80-40 I 
to-410 

CRS 25-80-201 
to-211 

Applicable/ 
Relevant and 

Description Appropriate? 

Provides for regulation of Yes/No 
nongame wildlife and 
threatened and endangered 
species. 

Establishes requirements Yes/No 
protecting properties of 
historical significance. 

Regulates historical, Yes/No 
prehistorical, and 
archaeological resources. 

Requires preservation of Yes/No • 
historic character for sites 
within state or federal historic 
preservation areas. 

Comments/Justification 
for Elimination from 
Further Consideration 

There are historic places in the 
vicinity of the site. 

There are historical resources 
in the vicinity of the site. 

There are historic sites in the 
vicinity of the site. 



Standard, Requirement 
Criteria, or Limitation 

FEDERAL 

•CLEAN AIR ACT 

National Primary and Secondary 
Ambient Air quality Standards 

National Emission Standards for 
Hazardous Air Pollutants 

•CLEAN WATER ACT 

Dredge and Fill Requirements 

290\CLBAR Cltl!EK\11112-2-5 
9/12/91 ocl 

TABLE 2.2-S 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE ACTION-SPECIFIC ARARs 

Alternatives That May 
Trigger ARAR 

Citation Description 
Tailings Water 

42 USC§ 7401 

40 CFR Part 50 Establishes standards for 2,3,5,6, None 
ambient air quality to s.a. 
protect human health. 

40 CFR Part 61 Sets emission standards None None 
for designated hazardous 
pollutants. 

33 USC § 1251-1376 

Section 404 Prohibits discharge of All except 
40 CFR 230 33 dredged or fill material no action 
40 CFR 320-330 into wetlands or navigable 

waters of the U.S. 
without permit. Preserves 
and enhances wetlands. 

Comments/Justification 
for Elimination from 
Further Consideration 

No remedial alternatives are 
expected to be a major 
source of emissions. Some 
of the tailing/waste rock 
alternatives may require 
monitoring to demonstrate 
that NAAQS are not 
exceeded. 

Source types for which 
standards are promulgated 
are not expected to part of 
any remedial alternative. 
Arsenic standard may be a 
TBC for some tailings/waste 
rock alternatives. 

All alternatives, except no 
action, may result in 
activities in the vicinity of 
wetlands. 



Standard, Requirement 
Criteria, or Limitation 

Ore Mining and Dressing Point 
Source 

The National Pollutant 
Discharge Elimination System 
(NPDES) 

NPDES - Stormwater 
Discharges 

•DOT HAZARDOUS MATERIALS 
TRANSPORTATION ACT 

•SOLID WASTE DISPOSAL ACT 
(Resource Conservation and Recovery 
Act) 

SUBTITLEC 

290\CU!Alt CllEEJC\d,12-2-5 

9"12/91 od 

TABLE 2.2-5 (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND ST ATE ACTION-SPECIFIC ARARs 

Alternatives That May 
Trigger ARAR 

Citation Description 
Tailings Water 

40 CFR Part 440 Establishes effluent 3 None 
limitations on certain 
mining and milling 
operations. 

40 CFR Part 122 Requires permits for the 3 2,3,4,5, 
discharge of pollutants s.a. 
from any point source 
into waters of the U.S. 

40 CFR Part 122.26 Establishes permitting 1,2,3,4,5, None 
processes and discharge s.a. 
regulations for storm 
water. 

49 USC§ 1801; Regulates transportation 3,6 2A, s.a. 
49 CFR of hazardous materials. 
Parts l07, 
171-177 

42 USC § 6901-{)987 

40CFR Regulates placement of a 3 2,3,4,5, 
264.258(b) cap over RCRA s.a. 
(Waste Piles) 40 hazardous waste. 

Comments/Justification 
for Elimination from 
Further Consideration 

Relevant and appropriate for 
reprocessing alternatives. 

Relevant and appropriate for 
alternatives where mine 
material comes into contact 
with stormwater or 
snowmelt. 

If reprocessing or passive 
treatment results in 
production of a RCRA 
hazardous waste. 



Standard, Requirement 
Criteria, or Limitation 

SUBTITLED 

STATE OF ~OWRADO 

• AIR QUALITY CONTROL ACT 

Ambient Air Quality Standards 

Regulation No. 1 

290\CLEAR CJIBEK\tbl2·2·S 
9112191 od 

TABLE 2.2.5 (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE ACTION-SPECIFIC ARARs 

Alternatives That May 
Trigger ARAR 

Citation Description 
Tailings Water 

40 CFR 264.310(a) Regulates 3 2,3.4,5 
(Landfills) closure/consolidation of s.a. 

land units with RCRA 
hazardous waste. 

40 CFR Part 263 Establishes standards 3 2,3,4,5. 
which apply to persons s.a. 
transporting hazardous 
waste within the U.S. 

Section 400 1- Guidelines for the land 3,4,5,6,7. 2B,3,4,5, 
4010 40 CFR disposal of non-hazardous s.a. s.a. 
Part 241 solid waste. 

CRS 2507-101 
TO-512 

5 CCR 1001-14 Sets ambient standards for 2,3,5,6 None 
TSP, SOi, oxidants, CO, 
NO2• Pb. 

5 CCR 1001-3 Minimize fugitive 2,3,5,6 None 
Reg. I, Sec. III D particulate omission 

control plant. 

Comments/Justification 
for Elimination from 
Further Consideration 

If reprocessing or passive 
treatment results in 
production of a RCRA 
hazardous waste. 

If reprocessing or passive 
treatment results in 
production and 
transportation of RCRA 
hazardous waste. 

If remedial activities are a 
major source of emissions. 

Non-specific sources 
including construction 
activities, storage and 
handling operation, haul 
roads and tracks. 



Standard, Requirement 
Criteria, or Limitation 

Regulation No. 3 

Regulation No. 8 

•COLORADO WATER QUALITY 
CONTROL ACT 

• HAZARDOUS WASTE ACT 

Rules and Regulations 
Pertaining to Hazardous Waste 

29fflCLEAR CREEIC\tbl2·2·5 
9112/91 ,d 

TABLE 2.2-S (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE ACTION-SPECIFIC ARARs 

Citation 

5 CCR 1001-5 
Reg. 3, Sec. IVD 

5 CCR 1001-10 

CRS 25-8-101-
TO-703 
5CCR 1002-
8,3.1 .14 
5CCR 1002-
3, 10.1.3 

CRS 25-15-101 
TO-313 

6 CCR 1007-3, 
Parts 260, 261, 
262.11 

Description 

Restricts exceedance in 
any attainment area of any 
NAAQS and requires an 
Air Pollution Emission 
Notice. 

Sets forth emission 
control requirements for 
hazardous air pollutants, 
including beryllium, 
mercury, and lead 

Regulates discharges to 
surface waters. 

3 

Alternatives That May 
Trigger ARAR 

Tailings Water 

None 

None 2,3,4,5, 
· s.a. 

Defines hazardous waste, 3 2,3,4,5, 
s.a. requires waste 

characterization 

Comments/Justification 
for Elimination from 
Further Consideration 

Only an ARAR if 
reprocessing or passive 
treatment results in 
production of a hazardous 
waste. 



TABLE 2.2-S (continued) 

CLEAR CREEK SITE 
POTENTIAL FEDERAL AND STATE ACTION-SPECIFIC ARARs 

Standard, Requirement 
Criteria, or Limitation Citation 

• SOLID WASTES DISPOSAL CRS 30-20-101 
SITES AND FACILmES ACT to-118 

Solid Waste Regulations, 6CCR 1007-2 
Capping Secs. 2.4.1, 2.4.2, 

2.4.5, 2.4.6, 4.2.6 

Solid Waste Regulations, 6 CCR 1007-2 
Surface Water Control Section 2.1.4 

Solid Waste Regulations 6 CCR 1007-2 
Secs. 1.1, 1.2, 1.3.2, 
2.1.1 

s.a. - selected Alternative 
29ffiCt..EAR ~12-2-5 
11112/91 ed 

Alternatives That May 
Trigger ARAR 

Description 
Tailings Water 

Solid waste regulations. 3,4,5,6, 2,3,4,5, 
Establishes broad siting s.a. s.a. 
criteria and site evaluation 
procedures for individual 
storage and disposal units. 
Requires consideration of 
local land uses. 

Final cover required to 3,4,5,6, 2,3,4,5, 
establish vegetative s.a. s.a. 
erosion protection and 
waste isolation for 
operation of solid waste 
facility. Submit closure 
plan and notify the 
Colorado Department of 
Health. 

Provide drainage to 3,4,5,6, 2,3,4,5, 
prevent ponding, erosion, s.a. s.a. 
water, and air pollution 

Siting must maximize 3,4,5,6, 2,3,4,5, 
wind protection and s.a. s.a. 
minimize upstream 
drainage. No disposal in 
100 year floodplain or 
into or below surface 
water or ground water. 

Comments/Justification 
for Elimination from 
Further Consideration 

Only an ARAR if 
reprocessing or passive 
treatment results in 
production of a hazardous 
waste. 
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APPENDIX 41 

Numerical Criteria for Establishing -
Table Value Standards Based· 

on Hardness 



METAL(l) 

Aluminum 

. 
Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium rr1(5) 

Chromium vI(5) 

Copper 

Iron 

\ 
\ 

T A B L E III 

M E T A L P A R A M E T E R S 
(Concentrations in ug/1) 

AQUATIC LIFE (1)(3)(4)(J) 

Acute • 950 
Chronic = 150 

Acute• 360 
Chronic = 150 

I 

Acute= e(l.128[ln(hardness)]-2.905) 

"(Trout) =- e(l.128[1n(hardness) ]-3.828.) 

Chronic = eC0 .7852[ln(hardness)] - 3.490) 

Acute =- eC0.819(ln(hardness)] .+3.688) 

Chronic a eC0.819 [ln(hardness)] +l.561) 

Acute• 16 
Chronic• 11 

I 
Acute • a e(0.9422[ln(hardness)] -o. 7703) 

Chronic =- e (0.8545[ln(hardness)]-1.465) 

Chronic= l,OOO(tot.rec.)(A,C) 

(Cont inued on Next Page) 
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DRINKING 
AGRICULTURE(2) WATER 

SUPPLY(2 ) -

1oo<A) so<E) 
(30-DAY) (1-DAY) 

1,oooCE) 
(1- DAY) 

tooCA,B) 
30- DAY) 

lO(B) 1o(E) 
(1-DAY) 

(30- DAY) 

100CB) so<E) 

(30-DAY) (1- DAY) 

1oo<B) so<E) 
(JO-DAY) (1-DAY) 

200CB) 1,ooo<F) 

(30-DAY) (30- DAY) 

(F) 
300(dis) 
(JO-DAY) 



TABLE III (CONT I N U E D) 

DRINKING 
METAL(l) AQUATIC LIFE (1)(3)(4)(J) AGRICULTURE(2) WATER 

SUPPLY(2) 

Lead Acute .. :i e(l.6148[ln(hardness) 1-2.1805) 100CB) 50CE) 

Chronic = eCl.417[1n(hardness)] -5 .167) (30-DAY) (1- DAY) 

Manganese Chronic ZS 1,ooo(tot. rec. )(C) 2oo<B) 
(F ) 

50(dis) 
(30-DAY) (30-DAY) 

-
Acute• 2.4 

Mercury Chronic= 0.1 2.0(E) 
FRV(fish) (6) = 0.01 (1-DAY) 

Nickel Acute.,...!. eC0.76[ln(hardness) J+4.02) a.. 200CB) 

Chronic= e<0.76[ln(hardness)]+l.06 ) (30- DAY) 

Selenium Acute= 135 2o(B,D) 1o(E) 
Chronic .. 17 (30-DAY) (1-DAY) 

Silver Acute= 2. e<l.72[ln(hardness)]-6 .52) 
a. so<E) 

Chronic• eCl.72[ln(hardness)J-9.06) (1- DAY) 

" (Trout) • e <L 72[ ln(hardness) ]- 10. 51) 

Thallium Chronic= 15(C) 

Uranium Acute • e ( l.1021lln(hardness) 1+2. 7088) 

Chronic• e(l . 1021[1n(hardness)]+2.2382) 

I 
Acute • ~e(0.809(1n[hardness)]+2. 351) 

Acute (Trout)~ 1/2 Acute 2ooo<B) sooo<F ) 

Zinc Chronic ihardness)200 mg/1) = e(l.92 lln(hardness) J- 6.393) 
(30-DAY) (30-DAY) 

_,..-/ 

Chronic(hardness ~ 200 mg/1) = 45 

NOTE: Capital letters in parentheses refer to references listed in Section 3,1.16(3); 
Numbers in parentheses refer to Table III footnotes. 
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TABLE III - FOOTNOTES 

(1) Metals for aquatic life use are stated as dissolved unless otherwise 
specified. 

(2) Metals for agricultural and domestic uses are stated as total 
recoverable unless otherwise specified. 

(3) Hardness values to be used in equations are in mg/1 as calcium 
carbonate . The hardness values used in calculating the appropriate 
metal standard should be based on the the lower 95 per cent confidence 
limit of the mean hardness value at the periodic low flow criteria as 
determined from a regression analysis of site-specific data. Where 
insufficient site-specific data exists to define the mean hardness 
value at the periodic low flow criteria, representative regional data 
shall be used to perform the regression analysis. 'Where a regression 
analysis is not appropriate, a site-specific method should be used. In 
calculating a hardness val.ue, regression analyses should not be 
extrapolated past the point that data exist. 

(4) Both acute and chronic numbers adopted as stream standards are levels 
not to be exceeded more than once every three years on the average. 

(5) Unless the stability of the chromium valence state-in receiving waters 
can be clearly demonstrated, the standard for chromium should be in 
terms of chromium VI. In no case can the sum of the instream levels of 
Hexavalent and Trivalent Chromium exceed the water supply standard of 
5Oug/l total chromium in those waters classified for domestic water use. 

(6) FRV means final residual value. This value, based on the maximum 
allowed concentration of a material in the water that can affect 
marketability through bioaccumulation or bloconcentration, is to be 
applied as a 3O-day average in all water supporting populations of fish 
o·r shellfish with a potential for human consumption. 
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Fe(ch) = WS(dis) 
Mn(ch) = WS(dis) 
SO4 = WS 

These abbreviations mean:  For all surface waters with an actual water supply use, the less 
restrictive of the following two options shall apply as numerical standards, as specified in the Basic 
Standards and Methodologies at 31.11(6); 

(i) existing quality as of January 1, 2000; or 

(ii) Iron  = 300 μg/l (dissolved) 
Manganese = 50 μg/l (dissolved) 
SO4  = 250 mg/l 

For all surface waters with a “water supply” classification that are not in actual use as a water supply, 
no water supply standards are applied for iron, manganese or sulfate, unless the Commission 
determines as the result of a site-specific rulemaking hearing that such standards are appropriate. 

(c) As used in the “Temporary Modifications and Qualifiers” column of the tables, the term “type i” refers 
to a temporary modification adopted pursuant to subsection 31.7(3)(a)(i) of the Basic Standards and 
Methodologies for Surface Water (i.e., “where the standard is not being met because of human-
induced conditions deemed correctable within a twenty (20) year period”).  The term “type iii” refers 
to a temporary modification adopted pursuant to subsection 31.7(3)(a)(iii) of the Basic Standards and 
Methodologies for Surface Water (i.e., “where there is significant uncertainty regarding the 
appropriate long-term underlying standard”). 

(3) Table Value Standards 

In certain instances in the attached tables, the designation “TVS” is used to indicate that for a particular 
parameter a “table value standard” has been adopted.  This designation refers to numerical criteria set forth 
in the Basic Standards and Methodologies for Surface Water.  The criteria for which the TVS are applicable 
are on the following table. 

TABLE VALUE STANDARDS 
(Concentrations in μg/l unless noted) 

PARAMETER(1) TABLE VALUE STANDARDS (2)(3)

Ammonia (4) Cold Water = (mg/l as N)Total 

204.7
101

0.39
204.7

101

275.0
pHpHacute  

)25(028.0
1045.1,85.2688.7

101

487.2
688.7

101

0577.0 T
MINpHpHchronic  

 Warm Water = (mg/l as N)Total 

204.7
101

4.58
204.7

101

411.0
pHpHacute  

 
)25(028.0

1045.1,85.2688.7
101

487.2
688.7

101

0577.0
)311(

T
MINpHpHAugAprchronic  

7,25028.0
1045.1688.7

101

487.2
688.7

101

0577.0
)311(

TMAX
pHpHMarSepchronic  

NH3 = old TVS  
Cold Water Acute = 0.43/FT/FPH/2(4 old) in mg/l (N) 
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 Warm Water Acute = 0.62/FT/FPH/2(4 old) in mg/l (N) 

Cadmium Acute = (1.13667-[ln (hardness)*(0.04184)])*e(1.128[ln(hardness)]-3.6867) 

(1.136672-[ln(hardness) x (0.041838)])*e(0.9151[ln(hardness)]-3.1485) 

Acute(Trout) = (1.13667-[ln (hardness)*(0.04184)])*e(1.128[ln(hardness)]-3.828) 

(1.136672-[ln(hardness) x (0.041838)])*e(0.9151[ln(hardness)]-3.6236) 

Chronic = (1.10167-[ln(hardness)*(0.04184)])*e(0.7852[ln(hardness)]-2.715) 

(1.101672-[ln(hardness) x (0.041838)])*e(0.7998[ln(hardness)]-4.4451) 

Chromium III(5) Acute = e(0.819[ln(hardness)]+2.5736) 

Chronic = e(0.819[ln(hardness)]+0.5340) 

Chromium VI(5) Acute = 16 

Chronic = 11 

Copper Acute = e(0.9422[ln(hardness)]-1.7408) 

Chronic = e(0.8545[ln(hardness)]-1.7428) 

Lead Acute = (1.46203-[ln(hardness)*(0.145712)])*e(1.273[ln(hardness)]-1.46) 

Chronic = (1.46203-[(ln hardness)* (0.145712)])*e(1.273[ln(hardness)]-4.705) 

Manganese Acute= e(0.3331[ln(hardness)]+6.4676) 

Chronic= e(0.3331[ln(hardness)]+5.8743) 

Nickel Acute = e(0.846[ln(hardness)]+2.253) 

Chronic = e(0.846[ln(hardness)]+0.0554) 

Selenium(6) Acute = 18.4 

Chronic = 4.6 

Silver Acute = ½ e(1.72[ln(hardness)]-6.52) 

Chronic = e(1.72[ln(hardness)]-9.06) 

Chronic(Trout) = e(1.72[ln(hardness)]-10.51) 

Temperature 
TEMPERA-
TURE TIER

TIER
CODE

SPECIES EXPECTED 
TO BE PRESENT

APPLICABLE 
MONTHS

TEMPERATURE
STANDARD (OC)

    (MWAT) (DM) 
Cold Stream 
Tier I 

CS-I Brook trout, cutthroat trout 
June – Sept. 17.0 21.2 

Oct. - May 9.0 13.0 
Cold Stream 
Tier II 

CS-II Brown trout, rainbow trout, 
mottled sculpin, mountain 
whitefish, longnose sucker, 
Arctic grayling 

April – Oct. 18.2 23.8 

Nov. - March 9.0 13.0 
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Temperature 
Cold Lake CL Brook trout, brown trout, 

cutthroat trout, lake trout, 
rainbow trout, Arctic grayling, 
sockeye salmon 

April – Dec. 17.0 21.2 

Jan. - March 9.0 13.0 
Cold Large 
Lake (>100 
acres surface 
area) 

CLL Rainbow trout 
April – Dec. 18.2 23.8 

Jan. - March 9.0 13.0 
Warm Stream 
Tier I 

WS-I Common shiner, Johnny 
darter, orangethroat darter March – Nov. 24.2 29.0 

Dec. – Feb. 12.1 14.5 
Warm Stream 
Tier II 

WS-II Brook stickleback, central 
stoneroller, creek chub, 
longnose dace, Northern 
redbelly dace, finescale 
dace, white sucker 

March – Nov. 27.5 28.6 

Dec. – Feb. 13.7 14.3 
Warm Stream 
Tier III 

WS-III Razorback sucker 
March – Nov. 27.7 31.3 

Dec. – Feb. 13.9 15.2 
Warm Stream 
Tier IV 

WS-IV Other Warmwater Species 
March – Nov. 28.7 31.3 

Dec. – Feb. 14.3 15.2 
Warm Lakes WL Yellow perch, walleye, 

pumpkinseed, smallmouth 
bass, striped bass, white 
bass, largemouth bass, 
bluegill, spottail shiner, 
Northern pike, tiger 
muskellunge, black crappie, 
common carp, gizzard shad, 
sauger, white crappie, wiper 

April – Dec. 26.5 29.3 
 
Jan. - March 

 
13.3 

 
14.6 

Uranium Acute = e(1.1021[ln(hardness)]+2.7088) 

Chronic = e(1.1021[ln(hardness)]+2.2382) 

Zinc Acute = e(0.8473[ln(hardness)]+0.8618) 0.978 e(0.8525[ln(hardness)]+1.0617) 

Chronic = e(0.8473[ln(hardness)]+0.8699) 0.986 e(0.8525[ln(hardness)]+0.9109) 

TABLE VALUE STANDARDS - FOOTNOTES 

(1) Metals are stated as dissolved unless otherwise specified. 

(2) Hardness values to be used in equations are in mg/l as calcium carbonate and shall be no greater than 400 
mg/L.  The hardness values used in calculating the appropriate metal standard should be based on the lower 95 
per cent confidence limit of the mean hardness value at the periodic low flow criteria as determined from a 
regression analysis of site-specific data.  Where insufficient site-specific data exists to define the mean 
hardness value at the periodic low flow criteria, representative regional data shall be used to perform the 
regression analysis.  Where a regression analysis is not appropriate, a site-specific method should be used. In 
calculating a hardness value, regression analyses should not be extrapolated past the point that data exist. 

(3) Both acute and chronic numbers adopted as stream standards are levels not to be exceeded more than once 
every three years on the average. 

(4) FT = 100.03(20-TCAP); 

Where TCAP is  T  30 

FT = 100.03(20-T); 

Where 0 is  T  TCAP 

TCAP = 20o C cold water aquatic life species present 
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TCAP = 25o C cold water aquatic life species absent 

FPH = 1; Where 8 < pH  9 

FPH = 1 + 10(7.4-pH); 
              1.25  Where 6.5  pH  8 

FPH means the acute pH adjustment factor, defined by the above formulas. 

FT Means the acute temperature adjustment factor, defined by the above formulas. 

T means temperature measured in degrees celsius. 

TCAP means temperature CAP; the maximum temperature which affects the toxicity of ammonia to salmonid 
and non-salmonid fish groups. 

NOTE:  If the calculated acute value is less than the calculated chronic value, then the calculated chronic value 
shall be used as the acute standard. 

(5) Unless the stability of the chromium valence state in receiving waters can be clearly demonstrated, the standard 
for chromium should be in terms of chromium VI.  In no case can the sum of the instream levels of Hexavalent 
and Trivalent Chromium exceed the water supply standard of 50 μg/l total chromium in those waters classified 
for domestic water use. 

(6) Selenium is a bioaccumulative metal and subject to a range of toxicity values depending upon numerous site-
specific variables. 

 

(4) Assessment Criteria 

The following criteria shall be used when assessing whether a specified waterbody is in attainment of the 
specified standard. 

(a) Upper South Platte sSegment 6b, Chatfield Reservoir: Assessment Thresholds 

chlorophyll = 11.2 μg/l, summer average, 1 in 5 year allowable exceedance frequency 
phosphorus(Tot) = 0.035 mg/l, summer average, 1 in 5 year allowable exceedance frequency. 

(b) Upper South Platte sSegment 16h: Selenium Assessment Locations 

 Toll Gate Creek (TG6): Downstream of the confluence of East and West Toll Gate Creeks, at 
6th Avenue near the gage station. 

 East Toll Gate Creek (ET1): Upstream of the confluence with West Toll Gate Creek, at 
Chambers Road and 1st Avenue. 

 West Toll Gate Creek (WT1): Upstream of the confluence with East Toll Gate Creek, at 2nd 
Avenue. 

(c) Upper South Platte Segment 15 and Middle South Platte Segment 1a:  Dissolved Oxygen 
Assessment Locations 

For the purpose of determining attainment of the standard, dissolved oxygen measurements shall 
only be taken in the flowing portion of the stream and at mid depth, and at least six inches above the 
bottom of the channel.  Dissolved oxygen measurements in man-made pools are not to be used for 
determination of attainment of the standards. 

(d) Big Dry Creek Segment 1:  Selenium Assessment Locations 



REGULATION #38 STREAM CLASSIFICATIONS and WATER QUALITY STANDARDS

REGION: 3 AND 4
               
BASIN: CLEAR CREEK

DESIG CLASSIFICATIONS NUMERIC STANDARDS TEMPORARY
MODIFICATIONS

AND
QUALIFIERS

PHYSICAL
and

BIOLOGICAL

INORGANIC

mg/l

METALS

μg/l
Stream Segment Description

22

1. Mainstem of Clear Creek, including all tributaries, 
lakes, reservoirs and wetlands, from the source to 
the I-70 bridge above Silver Plume.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrIII(ch)=TVS
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS

2a. Mainstem of Clear Creek, including all tributaries, 
lakes, reservoirs and wetlands, from the I-70 
bridge above Silver Plume to the Argo Tunnel 
discharge a point just above the confluence with 
West Fork Clear Creek,except for specific listings 
in Segments 3 through 10, 3a and 3b.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli-=200/100ml 
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05 
NO3=10
SO4=WS
Cl=250

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch) = TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac)=TVS
Zn(ch)=200 

Temporary modifications:
Cu(ch)=7.4 μg/l (dis), 
Zn(ch)=254 353 μg/l (dis), 
Zn(ac)=586 μg/l (dis),
(Type i)
Cd(ch)=1.54(dis)
(type iii)  
Expiration date of 
7/01/2014.

Zn(ac)= 0.978e(0.8537[In(hardness)]+1.9467)

Zn(ch)= 0.986e(0.8537[In(hardness)]+1.8032)

2b. Mainstem of Clear Creek, including all tributaries 
and wetlands, from the confluence with West Fork 
Clear Creek to a point just below the confluence 
with Mill Creek, except for specific listings in 
Segments 4 through 8.   

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation E
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05 
NO3=10
SO4=WS
Cl=250

As(ac)=340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch) = TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac)=TVS
Zn(ch)=TVS

2c. Mainstem of Clear Creek, including all tributaries 
and wetlands, from a point just below the 
confluence with Mill Creek to a point just above 
the Argo Tunnel discharge, except for specific 
listings in Segments 9a, 9b, and 10.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation E
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05 
NO3=10
SO4=WS
Cl=250

As(ac)=340
As(ch)=0.02(Trec)
Cd(ac)=TVS (tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch) = TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)

Temporary modifications:
Cu(ch)=11.4 μg/l (dis), 
(Type iii)  
Expiration date of 
7/01/2014.

Zn(ac)= 0.978e(0.8537[ln(hardness)]+1.9467)

Zn(ch)= 0.986e(0.8537[ln(hardness)]+1.8032)

3a. Mainstem of South Clear Creek, including all 
tributaries, lakes, reservoirs and wetlands, from 
the source to the confluence with Clear Creek, 
except for the specific listings in Segments 3b 
and 19.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli=200/100ml 
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrIII(ch)=TVS
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)

Hg(ch)=0.01(Tot)
Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TV

Zn(ac)= 0.978e(0.8537[ln(hardness)]+1.9467)

Zn(ch)= 0.986e(0.8537[ln(hardness)]+1.8032)

3b. Mainstem of Leavenworth Creek from source to 
confluence with South Clear Creek.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 2
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli=200/100ml 
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02-10 
(Trec)
As(ac)=50(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrIII(ch)=TVS
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS 

Zn(ac)= 0.978e(0.8537[ln(hardness)]+1.9467)

Zn(ch)= 0.986e(0.8537[ln(hardness)]+1.8032)
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REGULATION #38 STREAM CLASSIFICATIONS and WATER QUALITY STANDARDS

REGION: 3 AND 4
               
BASIN: CLEAR CREEK

DESIG CLASSIFICATIONS NUMERIC STANDARDS TEMPORARY
MODIFICATIONS

AND
QUALIFIERS

PHYSICAL
and

BIOLOGICAL

INORGANIC

mg/l

METALS

μg/l
Stream Segment Description
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4. Mainstem of West Clear Creek from the source 
to the confluence with Woods Creek.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS

5. Mainstem of West Clear Creek from the 
confluence with Woods Creek to the confluence 
with Clear Creek.

UP Aq Life Cold 1
Recreation 1aE
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05

As(ac)=340
As(ch)=1007.6(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac/ch)=TVS
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Hg(ch)=0.01(Tot)
Ni(ac/ch)=TVS

Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)

Zn(ac)=e(0.8404[ln(hardness)]+1.8810)

Zn(ch)=e(08404[ln(hardness)]+1.5127)

6. All tributaries to West Clear Creek, including all 
lakes, reservoirs and wetlands, from the source 
to the confluence with Clear Creek, except for 
specific listings in Segments 7 and 8.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
Crlll(ch)=TVS
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS

7. Mainstem of Woods Creek from the outlet of 
Upper Urad Reservoir to the confluence with 
West Clear Creek, including Lower Urad 
Reservoir.

UP
Aq Life Cold 2
Recreation 2N

T=TVS(CS-I/CL)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.0-9.0
F.Coli=2000/100ml
E.Coli=630/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
NO2=0.05

WQSWC = ((QWC  + QWFCC) X WQSWFCC - (QWFCC X CWFCC))/QWC
WQSWC = Water Quality Standards for Woods Creek
QWC = Flow for Woods Creek
QWFCC = Flow for West Fork Clear Creek
WQSWFCC = Water Quality Standards for West Fork Clear Creek
CWFCC = Ambient Concentration in West Fork Clear Creek

Standards shall be applied 
using the Segment 7 
equation.

8. Mainstem of Lion Creek from the source to the 
confluence with West Clear Creek. UP

Aq Life Cold 2
Recreation 1aE

T=TVS(CS-I)ºC
D.O. = 6.0 mg/l
D.O. (sp)=7.0 mg/l
pH = 3.0-9.0
F.Coli=200/100ml
E.Coli=126/100ml

9a. Mainstem toof the Fall River, including all 
tributaries, lakes, reservoirs and wetlands, from 
the source to the confluence with Clear Creek.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O. = 6.0 mg/l
D.O. (sp)=7.0 mg/l
pH = 6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrIII(ch)=TVS
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS

Temporary modification:
Cu(ch)=9.6 μg/l (dis), (type 
iii)
Expiration date of 
7/01/2014.

9b. Mainstem of Trail Creek, including all tributaries, 
lakes, reservoirs, and wetlands from the source 
to the confluence with Clear Creek.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O.=6.0 mg/l
D.O.(sp)=7.0 mg/l
pH=6.5-9.0
F.Coli-=200/100ml 
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05 
SO4=WS
NO3=10
Cl=250

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch) = TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac)=TVS
Zn(ch)=200

10. Mainstem of Chicago Creek, including all 
tributaries, lakes, reservoirs and wetlands, from 
the source to the confluence with Clear Creek, 
except for specific listings in Segment 19.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O. = 6.0 mg/l
D.O. (sp)=7.0 mg/l
pH = 6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrIII(ch)=TVS
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS

*REFER TO STATEMENT OF BASIS AND PURPOSE
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REGULATION #38 STREAM CLASSIFICATIONS and WATER QUALITY STANDARDS

REGION: 3 AND 4
               
BASIN: CLEAR CREEK

DESIG CLASSIFICATIONS NUMERIC STANDARDS TEMPORARY
MODIFICATIONS

AND
QUALIFIERS

PHYSICAL
and

BIOLOGICAL

INORGANIC

mg/l

METALS

μg/l
Stream Segment Description
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11. Mainstem of Clear Creek from a point just 
above the Argo Tunnel discharge to the 
Farmers Highline Canal diversion in Golden, 
Colorado.

UP
Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O. = 6.0 mg/l
D.O. (sp)=7.0 mg/l
pH = 6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac/ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ch)=17

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ch)=300 

Temporary modification:
Zn(ch)=325 μg/l (dis),
Cd(ch)=1.42 μg/l (dis),
(type iii)  
Expiration date of 
7/01/2014.

Zn(ac)= 0.978e(0.8537[ln(hardness)]+1.9467)

Zn(ch)= 0.986e(0.8537[ln(hardness)]+1.8032)

12. All tributaries to Clear Creek, including all lakes. 
reservoirs and wetlands, from the Argo Tunnel 
discharge to the Farmers Highline Canal 
diversion in Golden, Colorado, except for 
specific listings in Segments 13a and 13b.

UP
9/30/00 
Baseline 
does not 
apply

Aq Life Cold 2
Recreation 1aE
Water Supply
Agriculture

T=TVS(CS-II) ºC
D.O. = 6.0 mg/l
D.O. (sp)=7.0 mg/l
pH = 6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05
NO3=10
Cl=250
SO4=WS 

As(ac)=50(Trec) 340
As(ch)=0.02-
10(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)Cr
VI(ac/ch)=TVSCu(ac
/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS 
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS

13a. Mainstem of North Clear Creek, including all 
tributaries and wetlands, from its source to its 
confluence with Chase Gulch. and Four Mile 
Gulch, including all tributaries, lakes, reservoirs
and wetlands, from their sources to the lowest 
water supply intake located in each stream and 
Chase Gulch including all tributaries, lakes, 
reservoirs and wetlands from its source to the
their confluence with North Clear Creek and 
Eureka Gulch, including all tributaries and 
wetlands, from its source to its confluence with 
Gregory Gulch.

9/30/00 
Baseline 
does not 
apply

Aq Life Cold 1
Recreation 1aE
Water Supply
Agriculture

T=TVS (CS-I)ºC
D.O. = 6.0 mg/l
D.O.(sp)=7.0 mg/l
pH = 6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05 
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrIII(ch)=TVS
CrVI(ac/ch)=TVS

Cu(ac/ch)=TVS 
Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS 
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ac/ch)=TVS

13b. Mainstem of North Clear Creek including all 
tributaries, lakes, reservoirs and wetlands from 
the source  a point just below the confluence 
with Chase Gulch  to the confluence with Clear 
Creek, except for the specific listings in 
sSegment 13a.

UP
Aq Life Cold 2
Recreation 1aE
Agriculture

T=TVS (CS-I)ºC
D.O. = 6.0 mg/l
D.O. (sp)=7.0 mg/l
pH = 6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.05

As(ac)=340
As(acch)=100 (Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS

Cu(ch)=64
Fe(ch)=5400(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Hg(ch)=0.01(Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(ch)=740 

Temporary modifications: 
Cd(ch)=4.7 μg/l (dis),
Mn(ch)=3841 μg/l (dis),
Zn(ch)=1582 μg/l (dis),
Fe(trecch)=7941 (Trec), 
T=current condition
(type iii )
Expiration date of 7/01/2014.

14a. Mainstem of Clear Creek from the Farmers 
Highline Canal diversion in Golden, Colorado to 
the Denver Water conduit #16 crossing.

UP
Aq Life Warm 2
Recreation 2N
Water Supply
Agriculture

T=TVS (WS-II)ºC
D.O.= 5.0 mg/l
pH = 6.5-9.0
F.Coli=2000/100ml 
E.Coli=630/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.5
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02-
10(Trec)
Cd(ac/ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVSX3.6
6*

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac)=TVS
Mn(ch)=500 244
Hg(ch)=0.01(tot)
Ni(ac/ch)=TVS

Se(ac/ch)=TVS
Ag(ac/ch)=TVS
Zn(ac/ch)=TVSX
x1.57*

Temporary modifications:
Cu(ac/ch)=TVSx3.66*,
T=current condition
(type iii)  
Expiration date of 
12/31/2014.

14b. Mainstem of Clear Creek from the Denver 
Water conduit #16 crossing to a point just below 
Youngfield Street in Wheat Ridge, Colorado.

UP Aq Life Warm 2
Recreation 1aE
Water Supply
Agriculture

T=TVS (WS-II)ºC
D.O.= 5.0 mg/l
pH = 6.5-9.0
F.Coli=200/100ml
E.Coli=126/100ml

NH3(ac/ch)=TVS
Cl2(ac)=0.019
Cl2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO2=0.5
NO3=10
Cl=250
SO4=WS

As(ac)=50(Trec) 340
As(ch)=0.02-
10(Trec)
Cd(ac/ch)=TVS
CrIII(ac)=50(Trec)
CrVI(ac/ch)=TVS
Cu(ac/ch)=TVSX3.6
6*

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac)=TVS
Mn(ch)=500244
Hg(ch)=0.01(tot)
Ni(ac/ch)=TVS

Se(ac/ch)=TVS
Ag(ac/ch)=TVS
Zn(ac/ch)=TVSX
x1.57*

Temporary modifications:
Cu(ac/ch)=TVSx3.66*,
T=current condition
(type iii)  
Expiration date of 
12/31/2014.

* TVS x (times) the FWER (final water effect ratio) = site-specific standard or value of temporary modification.
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T = L +(Z-NL)(U-L) 

(Nu-NL) 



If -0 .005 < (Nr - Z) /Z) < +0.005 

If Nr >Z, set U = T and Nu= Nr. 

If Nr <Z, set L = T and NL= Nr. 

T = L +(Z- NL)(U- L) 

(Nu-NL) 
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Sixth Five-Year Review and  
Community Interviews for the Central 

City/Clear Creek Superfund Site
Gilpin and Clear Creek County, Colorado

The Colorado Department of Public Health and Environment, in cooper-
ation with the U.S. Environmental Protection Agency (EPA), is conduct-

Site in Gilpin and Clear Creek counties, Colorado. Five-year reviews 
provide an opportunity to evaluate the implementation and perfor-
mance of remedies to determine whether they are protective of human 

in 2022.

-
al Priorities List in 1983, making it a Superfund site. The Study Area 
encompasses the approximately 400 square mile Clear Creek watershed. 
The area has been impacted by heavy metals from historic mining oper-
ations, including impacts to aquatic life and potentially human health. 
Cleanup to date has been focused primarily on addressing the impacts 
to surface water and includes: treatment of point-source discharges and 
contaminated water; waste pile stabilization, capping, off-site disposal 
and diversion of run-on water; development of a repository to consol-
idate and manage mine waste rock and tailings; and other activities. 
Cleanup activities and investigations at the site are ongoing.

We want to hear from you!
Community members are encouraged to participate in community inter-

process. To schedule an interview, please reach out to the contact 
below by October 15, 2021:

Colorado Department of Public Health and Environment
jeannine.natterman@state.co.us 
303-692-3303

Current site information is available at  
.
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Join the Evergreen Newcomers and Neighbos (ENN) 
for our annual Kickoff Koffee

Help us celebrate our 60th Anniversary and find out what 
ENN is all about.

Have you morning coffee and browse the many activity 
tables to see what our club offers. We have over 20 different 
Activity Groups from Books, Cards, Crafts to Golf, Hiking, 

Wine and everything in between (almost A-Z). The Ac-
tivity leaders will be at the Koffee to talk about all the fun 

things you can do.
Who: People of Evergreen and All surounding areas.
What: ENN Kickoff Koffee
When: September 25th 10:00-12:00 a.m.
Where: Buchanan Park Recreation Center,  
32003 Ellingwood Trl, Evergreen

For more information visit: 
www.evergreennewcomers.com

BY PAUL ALBANI-BURGIO 
 PALBANIBURGIO@COLORADOCOMMUNITYMEDIA.COM 

 In a statement published online 
on Sept. 1, Jefferson County Pub-
lic Health listed several pieces of 
recent data that together suggest 
the COVID-19 is worsening across 
Jefferson County, with the majority 
of impacts now falling on unvacci-
nated residents.

Among the datapoints showing in-
creases are new cases. According to 
the report, there were 767 new cases 
of COVID-19 in Jeffco from Aug. 24-
29. That is a 68.2% increase from the 
same period last month, when there 
were 456 new cases from July 23-29.

Hospitalizations have also been 
increasing signifi cantly, the report 
said. The 14-day rolling average for 
hospitalizations had doubled from 
0.4 per 100,000 people from July 10-23 
to 0.8 per 100,000 people from Aug. 
10-23. There were 41 Jeffco residents 

hospitalized with confi rmed CO-
VID-19 as of Sept. 1.

However, the data indicates the 
vast majority of both new COVID-19 
cases and hospitalizations are in 
unvaccinated residents. Of all new 
cases in the past two months, 83.5% 
were among people who were un-
vaccinated or only partially vacci-
nated. Similarly, 82.9% of the people 
hospitalized in the past two months 
were unvaccinated or partially vac-
cinated.

Overall, 71.9% of Jeffco residents 
age 12 and over are fully vaccinated 
against COVID-19 while another 
5.1% are partially vaccinated. Given 
the increased transmissibility of the 
Delta variant, public health experts 
now estimate that at least 80% vac-
cination coverage is needed to reach 
herd immunity, according to the 
JCPH report.

The Delta variant, which spreads 
more than twice as easily from one 
person to another, is now respon-
sible for nearly 100% of COVID-19 
cases in Colorado.

“At this point in the pandemic, 
reading or hearing data about 

COVID-19 can seem routine or 
intangible. In reality, these numbers 
represent our Jeffco community 
members — neighbors, parents, chil-
dren, friends and coworkers — who 

are still suffering from this virus,” 
said Christine Billings, JCPH’s 
Head of Pandemic Response, in the 
report. 

 JCPH says COVID-19 numbers trending in wrong direction in Jeff co 
 Data show cases, 

hospitalizations increasing  
 The JCPH reports includes the 

following prevention recommenda-
tions:

Get vaccinated-To fi nd a free 
COVID-19 vaccine close to home, 
any day of the week, at www.jeffco.
us/vaccinesignup. Immunocom-
promised individuals who received 
the Moderna or Pfi zer vaccine are 
now eligible to get a third vaccine 
dose at least 28 days after their 
second dose.

Wear a mask indoors. The CDC 
recommends that everyone ages 
2+ wear a mask in indoor public 
settings, regardless of vaccination 
status, in high or substantial risk 
areas.

If you have COVID-19 symptoms 
or have been exposed, get tested.If 
you have any symptoms of CO-
VID-19 or if you have been exposed 
to COVID-19, get tested and isolate 
until you receive your results. Get 
tested even if your symptoms are 
mild and even if you have been 
vaccinated. If your test is positive, 
continue to isolate for 10 days

Add other layers of protection 
when possible. Social distancing, 
avoiding large crowds, gathering 
outdoors rather than indoors, im-
proving ventilation (air fl ow) and 
regular handwashing are addition-
al ways to prevent COVID-19. 

BY BOB WOOLEY 
 BWOOLEY@COLORADOCOMMUNITYMEDIA.COM 

 Members of Colorado’s Urban 
Search and Rescue Task Force One 
(CO TF-1) were activated Aug. 27 for 

an Aug. 28 deployment to Lafayette, 
Louisiana. 

The 45 task force members and 
3 incident support team members, 
hailing from 14 Colorado fi re agen-
cies, have been providing search and 

rescue efforts, conducting searches 
of structures and doing damage as-
sessments

in the wake of Hurricane Ida. The 

 Jeff co First Responders tackle Hurricane Ida 
 Local search and rescue 

team deploys to help out 
in Gulf Coast  

SEE TASK FORCE, P15

Prevention recommendations 

Ab. l COLORADO ft EA~UnitedStates ~ Hazardous Materials • • ~ &WasteMana_gementDivision o in~,~~nmental Protect ion 
Deparlmem ol Public: Heal1h & Eriv\ronment Q Y 



September 8, 20216   Clear Creek Courant
6

Sixth Five-Year Review and  
Community Interviews for the Central 

City/Clear Creek Superfund Site
Gilpin and Clear Creek County, Colorado

The Colorado Department of Public Health and Environment, in cooper-
ation with the U.S. Environmental Protection Agency (EPA), is conduct-

Site in Gilpin and Clear Creek counties, Colorado. Five-year reviews 
provide an opportunity to evaluate the implementation and perfor-
mance of remedies to determine whether they are protective of human 

in 2022.

-
al Priorities List in 1983, making it a Superfund site. The Study Area 
encompasses the approximately 400 square mile Clear Creek watershed. 
The area has been impacted by heavy metals from historic mining oper-
ations, including impacts to aquatic life and potentially human health. 
Cleanup to date has been focused primarily on addressing the impacts 
to surface water and includes: treatment of point-source discharges and 
contaminated water; waste pile stabilization, capping, off-site disposal 
and diversion of run-on water; development of a repository to consol-
idate and manage mine waste rock and tailings; and other activities. 
Cleanup activities and investigations at the site are ongoing.

We want to hear from you!
Community members are encouraged to participate in community inter-

process. To schedule an interview, please reach out to the contact 
below by October 15, 2021:

Colorado Department of Public Health and Environment
jeannine.natterman@state.co.us 
303-692-3303

Current site information is available at  
.

BY CORINNE WESTEMAN 
 CWESTEMAN@COLORADOCOMMUNITYMEDIA.COM 

 Last Wednesday, Clear Creek 
County Public Health had a new 

venue for its weekly vaccination 
clinic.

After years of planning, design 
and construction, the county’s col-
laborative care center has opened in 
Idaho Springs.

The two-story building at 1969 
Miner St. houses the Centura Health 
clinic on the fi rst fl oor and the 
county’s public health and human 
services departments on the second 
fl oor, along with Jefferson Center 

for Mental Health and the Clear 
Creek Advocates.

After driving by it often while it 
was being built, Floyd Hill’s Mike 
O’Donnell fi nally got to see it for 
himself when he attended the Sept. 
1 vaccination clinic. O’Donnell, who 
did roofi ng work at the lumberyard 
that used to be on the site, thought 
the collaborative care center’s sec-
ond fl oor had nice views.

“They’re just getting going,” he 
said of the new building.

County staff moved into the build-
ing on Aug. 18, and there are still 
a few smaller issues to work out 
and last-minute items to complete 
ahead of the grand opening, which 
is planned for early October.

Beth Luther, the county’s opera-
tions manager, said she’s working to 
acquire furniture for the fi rst-fl oor 
and second-fl oor lobbies. The fi rst-
fl oor lobby will also feature a tenant 
directory and a donor wall, which 
are both in the works right now.

Also on the fi rst fl oor is an unfi n-
ished suite that Luther said will be 
home to a physical therapy group, 
which has signed a three-year lease. 
The group was scheduled to fi nish 
designs this week, and once the 
suite is built out, the group hopes to 
move in this winter.

“It would be nice to have a (physi-
cal therapy) hub here,” Luther said, 
adding that going to the next closest 
one is a long commute.

Also on the fi rst fl oor is a closet 
that Luther describes as “a room of 
opportunity.”

With broadband fi ber cables less 
than 50 yards away from the new 
building, the county is working 
with the Colorado Department of 
Transportation to connect to those 
through a conduit under the park-
ing lot and host a server room in the 
fi rst-fl oor closet. Luther said inter-
net service providers can then host 
racks in the server room to better 
reach their customer bases.

In a nutshell, this plan will allow 
the county to partner with internet 
service providers to expand internet 
access and make it more affordable 
for people across Clear Creek, she 
stated.

Meanwhile, in the parking lot, 

the county will be adding electric 
vehicle charging ports that will be 
able to charge four cars simultane-
ously, she said.

Moving up to the second fl oor, 
Luther explained that Clear Creek 
will be partnering with the Idaho 
Springs Historical Society to hang 
large historical photos through-
out the new building. These will 
be similar to the ones at the main 
county building in Georgetown, she 
explained.

For the second fl oor, Luther said 
she’s waiting on furniture for the 
staff lounge and shared conference 
room. There’s also work to be done 
fi nishing the lobby, which will have 
a children’s waiting area and a 
small permanent food pantry.

Overall, county staff members 
said there have been a few kinks to 
work out with moving into a new 
building, but the space is great and 
feels like a true upgrade.

“We’re still growing and we want 
to accommodate everything,” Public 
Health Director Tim Ryan said. “It’s 
a building for the public.”

Ryan invited anyone visiting the 
collaborative care center to provide 
feedback on what they believe is a 
public need.

He used the second-fl oor food 
pantry as an example, saying that 
because not everyone can get to 
Loaves & Fishes when it’s open, the 
organization provided items for the 
county to distribute at the collabora-
tive care center. This way, Ryan 
said, the two entities reach more 
people.

Ryan and Tammy Frey, who is the 
Human Services Department’s as-
sistance programs coordinating su-
pervisor, both said they appreciate 
being in a new space and anticipate 
a lot of collaborative work between 
the two departments.

Frey said the building’s arrange-
ment will allow her to introduce cli-
ents to other personnel and resourc-
es while they are visiting her, and 
described the overall experience as 
a “one-stop shop” for people’s physi-
cal, mental and emotional health.

“It’s good to have everything in 
one building,” she said. 

 The doctor is in 

Mike O’Donnell, who lives in the Floyd Hill area, participates in the county’s Sept. 1 vaccination clinic at the new collaborative care 
center. It was the county’s fi rst time hosting a clinic at the center in Idaho Springs, as staff  moved into the building on Aug. 18. 

  PHOTOS BY CORINNE WESTEMAN 

The county’s new collaborative care cen-
ter, at 1969 Miner St. in Idaho Springs, is 
open for business with the Centura Health 
clinic on the fi rst fl oor and county public 
health and human services offi  ces on 
the second. County staff  moved into the 
building Aug. 18.    

 Long-awaited collaborative 
care center opens 
in Idaho Springs  
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It’s Your Turn: Life in the Peak to Peak
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Thanks for the smiles!
A HUGE thanks goes out this week to 

Martina Cook for many smiles, delicious 
meals, tasty cocktails, incredible music 
and your friendship over the years. 

The Mineshaft closed their doors 
this week, after a tough year including 
opening a business during a pandemic. 

you to continue your hard work, taking 
care of our community with down home 
meals and a lot of love in every recipe. 

Today I lift my glass to you. Sláinte.
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~ 
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Sixth Five-Year Review and Community Interviews 
for the Central City/Clear Creek Superfund Site 

Gilpin and Clear Creek County, Colorado 

The Colorado Department of Public Health and Environment, in 
cooperation with the U.S. Environmental Protection Agency (EPA), is 
conducting the sixth five-year review of the Central City/Clear 
Creek Superfund Site in Gilpin and Clear Creek counties, Colorado. 
Five-year reviews provide an opportunity to evaluate the 
implementation and performance of remedies to determine whether 
they are protective of human health and the environment. The site's 
sixth five-year review will finish in 2022. 

The Central City/Clear Creek Superfund Site was listed on the 
National Priorities List in 1983, making it a Superfund site. The Study 
Area encompasses the approximately 400 square mile Clear Creek 
watershed. The area has been impacted by heavy metals from 
historic mining operations, including impacts to aquatic life and 
potentially human health. Cleanup to date has been focused 
primarily on addressing the impacts to surface water and includes: 
treatment of point-source discharges and contaminated water; 
waste pile stabilization, capping, off-site disposal and diversion of 
run-on water; development of a repository to consolidate and 
manage mine waste rock and tailings; and other activities. Cleanup 
activities and investigations at the site are ongoing. 

We want to hear from you! 
Community members are encouraged to participate in community 
interviews to share information that may be helpful in the fi ve-year 
review process. To schedule an interview, please reach out to the 
contact below by October 29, 2021: 

Jeannine Natterman, Public Involvement Coordinator 
Colorado Department of Public Health and Environment 
jeanni ne. natterman@state.co. us 
303-692-3303 

Current site information is available at 
https: / / cdphe .colorado. gov/ central-city-clear-creek. 
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provide an opportunity to evaluate the implementation and performance of remedies to determine 
whether they are protective of human health and the environment. The site’s sixth five-year 
review will finish in 2022. 
 
The Central City/Clear Creek Superfund Site was listed on the National Priorities List in 1983, 
making it a Superfund site. The Study Area encompasses the approximately 400 square mile Clear 
Creek watershed. The area has been impacted by heavy metals from historic mining operations, 
including impacts to aquatic life and potentially human health. Cleanup to date has been focused 
primarily on addressing the impacts to surface water and includes: treatment of point-source 
discharges and contaminated water; waste pile stabilization, capping, off-site disposal and 
diversion of run-on water; development of a repository to consolidate and manage mine waste rock 
and tailings; and other activities. Cleanup activities and investigations at the site are ongoing. 
 
We want to hear from you! 
Community members are encouraged to participate in community interviews to share information 
that may be helpful in the five-year review process. To schedule an interview, please reach out to 
the contact below by October 15, 2021: 

Jeannine Natterman, Public Involvement Coordinator  
Colorado Department of Public Health and Environment 
jeannine.natterman@state.co.us  
303-692-3303 
 

Current site information is available at https://cdphe.colorado.gov/central-city-clear-creek. 

Susan Berumen announces her candidacy for 
Commissioner in District 2.

Judy Amabile addresses the crowd.Tammy Storey talks about education.

Gilpin Democrat Fundraising Event 2021

  The Fundraiser also provided the opportunity 
for Gilpin 
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-
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Sixth Five-Year Review and Community Interviews for 
the Central City/Clear Creek Superfund Site 

Gilpin and Clear Creek County, Colorado 

The Colorado Department of Public Health and Environment, in cooperation with the U. 
S. Environmental Protection Agency (EPA), is conducting the sixth five-year review of 
the Central City/Clear Creek Superfund Site in Gilpin and Clear Creek counties, Colora
do. Five-year reviews provide an opportunity to evaluate the Implementation and per
formance of remedies to determine whether they are protective of human health and 
the environment. The site's si xth five-year review will finish in 2022. 

The Central CitY./ Clear Creek Superfund Site was listed on the National Priorities List in 
1983, making It a Superfund site . The Study Area encompasses the approximately 400 
square mile Clear Creek watershed. The area has been Impacted by heavy metals from 
historic mining operations, including Impacts to aquatic life and potentially human 
health. Cleanup to date has been focused primarily on addressing the impacts to sur
face water and includes: treatment of point-source discharges and contaminated wa
ter; waste pile stabilization, capping, off-site disposal and diversion of run-on water; 
development of a repository to consolidate and manage mine waste rock and tailings; 
and other activities. Cleanup activities and investigations at the site are ongoing. 

We want to hear from you! 
Community members are encouraged to participate in community interviews to share 

information that may be helpful in the five-year review process. To schedule an inter
view, please reach out to the contact below by October 15, 2021: 

Jeannine Natterman, Public Involvement Coordinator 
Colorado Department of Public Health and Environment 
jeanninc.natterman@state.co.us 
303-692·3303 

Current site Information is available at h t t D s : // c d p he.co Io r a do. 
gov/ centrnl-city-clear-creek . 
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