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Executive Summary

The Central City/Clear Creek Superfund Site (Site) was added to the National Priorities List in 1983. The
Site consists of mine waste piles, draining mine adits and impacted ground water resources within a 400square-mile watershed. Historic mining and milling activities resulted in the watershed becoming
contaminated with heavy (trace) metals, significantly impacting aquatic life and potentially threatening
human health.
Several remedial actions have been performed to ensure protection of human health and the environment.
Waste piles have been subjected to actions including stabilization, capping, off-site disposal and diversion
of run-on water. Two point-source discharges from draining mine adits were addressed through
conveyance to the Argo Tunnel Water Treatment Facility (ATWTF) to reduce the potential for human
contact and to improve the water quality of the Clear Creek main stem. Metals-contaminated ground
water that impacted Clear Creek's water quality also was addressed by collection and conveyance to the
ATWTF. Water treatment at the Argo facility has successfully reduced metals loading to Clear Creek
from these sources by 99.9 percent.
Since the last five-year review, the Quartz Hill waste rock pile was capped in Central City, and a flowthrough bulkhead for the Argo tunnel was constructed to eliminate future surge events, which completed
the recommended OU3 remedial improvements resulting from the 2007 Remedial System Evaluation.
In addition, remediation of mine waste rock piles and tailings identified for erosion control, capping or
removal under the 2004 Record of Decision (ROD) for Operable Unit Number 4 (OU4) was completed,
and a mine waste repository was constructed to consolidate and manage mine waste rock and tailings onsite. Instead of transporting the wastes off-Site to a landfill. habitat, sediment reduction and channel
stability improvements were implemented along the North Fork of Clear Creek in conjunction with an
adjacent highway widening project.
Remedial action is on-going. Along the North Fork of Clear Creek, three mine adit discharges will be
conveyed to a new water treatment plant for treatment. Construction ofthc new water treatment plant took
place during 2016 and 2017, and treatment activities will begin once the plant is fully operational.
In late 2014, the planned completion date for this five-year review, EPA and CDPHE discussed the need
to collect additional data regarding potential human health exposures in selected areas of the Site. The
need for additional assessment resulted from EPA's review of the risk analysis data derived from the
Phase II studies conducted at the Site. The previous analysis used the 1988 Integrated Exposure Uptake
Biokinetic (IEUBK) model and a non-standard cutoff blood lead concentration to determine the remedial
action benchmark cleanup level (See Section 6.2.2 Soil Applicable or Relevant and Appropriate
Requirements for more details). The primary objective of the additional investigation performed by EPA,
which included arsenic speciation and lead bioavailability study of various waste piles at the Site, was to
update the 1988 IEUBK model to better identify potential human health exposures to the surrounding
population. These data and interpretation of their significance relative to the protectiveness of human
health and the environment are included in relevant sections of this report.
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Operable Unit 1 was superseded by Operable Unit 3, and therefore no protectiveness statement is required
for OUl.
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.
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.
A protectiveness determination of 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 water treatment plant can operate 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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Five-Year Review Summarv Form
SITE IDENTIFICATION
Site Name:

Central City/ Clear Creek

EPA ID:

COD980717557

NPL Status: Final
Multiple OUs?
Yes

Has the sit~ achieved construction completion?

No
REVIEW STATUS

Lead agency: State
If "Other Federal Agency" was selected above, enter Agency name: -~T::! 11

.:.:.,.

·,;.~

.~ • .L

~:,-

.,1 .. -. . . .

Author name (Federal or State Project Manager): Mary Boardman
Author affiliation: Colorado Department of Public Health and Environment
Review period: March 2014 - September 2014 (extended to 2015)
Date of site inspection: June 30 - July 3, 2014 (additional EPA sampling August 2015)
Type of review: Statutory
Review number: 5
Triggering action date: 9/30/2009
Due date (five years after triggering action date): 9/30/2014
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OU(s) without Issues/Recommendations Identified in the Five-Year Review:
OU1, OU2
Issues and Recommendations Identified In the Five-Year Review:
OU(s): 3

Issue Category: Monitoring
Issue: Compliance with surface water ARARs cannot be assessed
due to bias in the sampling program
Recommendation: Develop and implement a systematic,
representative sampling program, including appropriate arsenic
detection limits, to determine compliance with surface water quality
criteria.

Affect Current Affect Future
Protectiveness Protectiveness

Implementing
Party

Oversight
Party

Milestone
Date

No

Yes

EPA/State

EPA/State

9/30/2018

OU(s): 3

Issue Category: Monitoring
Issue: Remedial actions along Clear Creek Segment 2a may not
be able to achieve attainment of the water quality standard for zinc
Recommendation: Conduct additional water quality and aquatic
life sampling to assess protectiveness. Re-segmentation or a sitespecific stream standard may be proposed to the Water Quality
Control Commission at a future time.

Affect Current Affect Future
Protectiveness Protectiveness

Implementing
Party

Oversight Milestone Date
Party

No

Yes

EPA/State

EPA/State

OU(s): 3

Issue Category: Site Access/Security

6/30/2019

Issue: Cattle encroachment is occurring at the Church Placer mine
water repository and may impact the vegetated cover
Recommendation: Continue frequent site visits and fence repairs
to avoid cattle encroachment.
Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight
Party

Milestone
Date

No

Yes

State

EPA/State

6/30/2018
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Five-Year Review Summarv Form (continued)
OU(s): 3

Issue Category: Monitoring
Issue: Seep water from the Church Placer mine waste repository is
migrating onto an adjacent privately-owned property
Recommendation: Assess nature and extent of seep and mitigate
as deemed necessary.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight
Party

Milestone
Date

No

Yes

State

EPA/State

6/30/2018

OU(s): 3 and 4

Issue Category: Monitoring
Issue: The current scientific literature on lead toxicology and
epidemiology is evolving.
Recommendation: Run the IEUBK model using the current default
values for input parameters and a range of target blood lead levels
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.

Affect Current Affect Future
Protectiveness j Protectiveness

Implementing
Party

No

Yes

EPA/State

OU(s): 3 and 4

Issue Category: Monitoring

1
i

Oversight
Party

Milestone
Date

EPA/State

9/30/2018

Issue: Recent soil sampling indicates areas where lead
concentrations exceed the site-specific screening level based on
current land use.
Recommendation: Evaluate the need for further data collection
and implement appropriate investigations.
Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

No

Yes

EPA/State
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I Oversight
i Party
I EPA/State

Milestone
Date

9/30/2018

Five-Year Review Summary Form (continued)

OU(s): 4

Issue Category: Remedy Performance
Issue: 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
Recommendation: 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 water treatment plant
can operate uncurtailed. Continue to monitor water rights cases
impacting Clear Creek.

Affect Current
Protectiveness

Affect Future
Protectiveness

Implementing
Party

Oversight
Party

Milestone

No

Yes

EPA/State

EPA/State

9/30/2018

Date

Protectiveness Statement(s)
Include each individual OU protectiveness determination and statement. If you need to
add more protectiveness determinations and statements for additional OUs, copy and
paste the table below as many times as necessary to complete for each OU evaluated
in the FYR report.
Operable Unit:

Protectiveness Determination:

1

Addendum Due Date
(if applicable):

r ,1Li ! · C ( i;,

·, ;

.:.. 1•• l

tJatt:",

Protectiveness Statement:
Superseded by Operable Unit 3
Operable Unit:

2

Protectiveness Determination:
Will be Protective

Addendum Due Date
(if applicable):
, ; i[ : . :. 8 i i:-' : r "'• , .F"

C.:a;~.
Protectiveness Statement:
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 .
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Five-Year Review Summary Form (continued)

Operable Unit:
3

Protectiveness Determination:
Protectiveness Deferred

Addendum Due Date
(if applicable):
9/30/2018

Protectiveness Statement:
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.

Operable Unit:

4

Protectiveness Determination:
Protectiveness Deferred

Addendum Due Date
(if applicable):
9/30/2018

Protectiveness Statement:
A protectiveness determination of 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 water treatment
plant can operate 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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1.0

INTRODUCTION

The Hazardous Materials and Waste Management Division of the Colorado Department of Public Health
and Environment (CDPHE), in collaboration with.the U.S. Environmental Protection Agency (EPA)
under a cooperative agreement with the EPA, has conducted a five-year review of the Central City/Clear
Creek Superfund Site (Site), located in Clear Creek and Gilpin counties, Colorado (Figure 1).
The purpose of five-year reviews is to determine whether the remedy at a site is, or is expected to be,
protective of human health and the environment. The methods, findings and conclusions of reviews are
documented in five-year review reports. In addition, five-year review reports identify issues found during
the review, if any, and recommendations to address them. In accordance with the Comprehensive FiveYear Review Guidance, EPA 540-R-01-007, June 2001, this five-year review does not reconsider
decisions made during the remedy-selection process, but rather evaluates the implementation and
performance of the selected remedies.
This five-year review was performed under authority of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), the Superfund Amendments and Reauthorization
Act of 1986 (SARA), and the National Contingency Plan for Oil and Hazardous Substances (NCP).
CERCLA §121 states:

Ifthe President selects a remedial action that results in any hazardous substances, pollutants, or
contaminants remaining at the site, the President shall review such remedial action no less often
than each five years after the initiation ofsuch remedial action to assure that human health and
the environment are being protected by the remedial action being implemented. In addition, if
upon such review it is the judgment of the President that action is appropriate at such site in
accordance with section [104] or [106], the President shall take or require such action. The
President shall report to the Congress a list offacilities for which such review is required, the
results of all such reviews, and any actions taken as a result ofsuch reviews.
The EPA interpretation of this requirement is presented in the NCP, 40 CFR §300.430(f)(4)(ii).

Ifa remedial action is selected that results in hazardous substances, pollutants,

or contaminants
remaining at the site above levels that allow for unlimited use and unrestricted exposure, the lead
agency shall review such action no less often than every five years after the initiation ofthe
selected remedial action.

CDPHE conducted this five-year review of the remedial actions implemented at the Site from March 2014
through September 2014. EPA Region VIII assisted in the review. In 2015, in an effort to update the 1988
IEUBK model used for risk analysis at the site, EPA performed an arsenic speciation and lead
bioavailability study of various waste piles in Central City. This report includes the results of that study.
The study, and lack of staff resources resulting from a Regional emergency response incident ,
contributed to the delay in completion of this five-year review.
This is the fifth five-year review for the Central City/Clear Creek Superfund Site. The fourth five-year
review was completed in September 2009. In keeping with the requirements of CERCLA §121 (c) and the
NCP, the subsequent five-year review is triggered by the signature date of the previous five-year review.
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2.0

SITE CHRONOLOGY

The following table provides a summary of the Site chronology:

T able 1. Ch ronoI02V ofE vents
Event
NPL listing
Time-Critical Removal Actions
Remedial Investigation/Feasibility Study complete
OUI ROD signature
OU2 ROD signature
Transfer cf lead status to CDPHE
OU2 Remedial Actions complete
Phase II Remedial Investigation/Feasibility Study complete
OU3 ROD signature
OU3 Administrative Orders on Consent
OU3 Potentially Responsible Party Removals complete
First Five-Year Review
OU3 Unilateral Administrative Orders
OU3 Remedial Actions complete
OU3 Potentially Responsible Party Remedial Action complete
OU3 Non-Time Critical Removal Actions complete
Second Five-Year Review
OU2 ROD Explanation of Significant Differences
Argo Tunnel Water Treatment Plant operational and functional
OU3 ROD Amendment (Burleigh Tunnel)
OU4 Remedial Investigation/Feasibility Study complete
OU4 ROD signature
Third Five-Year Review
Reorganize remaining OU2 and 3 projects under OU4
Amendment to OU3 & OU4 ROD (On-Site Repository)
Remediation System Evaluation for Argo Tunnel WTP
Acquisition of repository property
Fourth Five-Year Review
OU3 Argo Tunnel Treatment Plant O&M transferred to state
OU4 ROD Amendment (Active Treatment)
Quartz Hill Waste Rock Pile
OU3 ROD Explanation of Significant Differences (Argo Bulkhead)
Argo Twmel Flow-Through Bulkhead
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Date
9/8/1983
3/1987 - 8/1991
6/8/1987
9/30/1987
3/31/1988
6/1988
9/1991 - 5/2003
9/1991
9/30/1991
2/1993 - 9/1998
6/1993 - 11/1996
3/30/1994
7/1994- 9/1997
1/1995 - 9/1999
2/1995 - 8/2000
11/1996-12/1998
3/26/1999
9/1/1999
9/28/1999
6/5/2003
9/29/2004
9/29/2004
9/29/2004
6/2006
9/25/2006
9/27/2007
10/30/2008
9/30/2009
10/1/2009
4/29/2010
9/9/2014
9/12/2014
8/19/2015

3.0

BACKGROUND and REGULATORY COMPLIANCE

3.1

Site Characteristics

The Site is located 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.
Historic mining resulted in modem-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 unpr9tected 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 metalscontaminated 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.
Modem urbanization also has 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 1-70 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 casino development.

3.2

Response Summary

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. EPA's Emergency Response program
conducted several removal actions at the Site.
The objectives of the planned remedial actions are 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 Operable Unit
(OU).
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The initial focus of the Central City/Clear Creek Superfund Site was five discharging tunnels and their
associated waste piles; the Argo and Big Five tunnels in Idaho Springs, Quartz Tunnel in Central City,
and National Tunnel and Gregory Incline in Black Hawk. EPA initially contemplated three OUs for the
Site, as listed below:
Operable Unit 1 - Acid Mine Drainage
Operable Unit 2-Tailings and Waste Rock Remediation
Operable Unit 3 - Blowout Control for the Argo Tunnel
The Operable Unit 1 (OUl) ROD was signed September 30, 1987 and selected passive treatment of the
five discharges, if passive treatment could be demonstrated to be effective. The remedy was designated an
interim remedy, and treatment goals were identified as "upstream water quality." Implementation of the
OUI remedy was delayed pending the outcome of the Phase II investigations, as discussed below.
Operable Unit 2 (OU2) was designated to address remediation of mine tailings and waste rock in the
immediate proximity of the five discharging tunnels specified in OUl. The OU2 ROD was signed March
31, 1988 and selected run-on control and slope stabilization as the preferred remedial alternative.
Operable Unit 3 (OU3) was designated to address control of surge events from the Argo Tunnel. In
August 1988, EPA completed the Argo Tunnel Discharge Control Feasibility Study. The purpose of the
study was to evaluate alternatives for reducing the sources of water into the Argo Tunnel such as alluvial
ground water or snow buildup inside mine shafts and for controlling or reducing the likelihood of a
sudden surge of acid water (a blowout) from the Argo Tunnel. The ROD for OU3 was suspended pending
additional studies, as discussed below.
In June 1988, EPA transferred the lead role for the Site, excluding OU2 remedial design. to CDPHE via a
cooperative agreement. OU2 remedial design was assigned to the U.S. Bureau of Reclamation, and
remedial action was completed at two of the five tailings and waste rock piles before work on OU2 was
temporarily suspended. On September 21, 1995, EPA gave the lead for remedial design for the remaining
OU2 properties to .CDPHE.
In 1988, CDPHE initiated a comprehensive evaluation of the Site via the Phase 11 Rl/FS. The Phase II
work 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 Record of Decision for the Phase II studies was signed September 30, 1991, and is referred to as the
Operable Unit 3 (OU3) ROD. The OU3 ROD superseded the OUl ROD and addressed several mine
waste piles throughout the watershed. Major components of the OU3 ROD include:
•
•
•
•
•

Capping or physical barriers and institutional controls for select mine waste piles;
An alternate drinking water supply where required;
Passive treatment of the Burleigh Tunnel discharge using constructed wetlands;
Active treatment of the Argo Tunnel discharge;
No action to control surge events from mine tunnels;
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•
•
•

A ground water pump and treat system in the Idaho Springs area to address non-point source
metals loading to surface water;
Reduction in the heavy metals loading from Woods Creek; and
Collecting the discharges from the Gregory Incline, National and Quartz Hill tunnels, but delaying
a treatment decision until treatability studies can be conducted under Operable Unit 4, described
below.

A pilot scale wetland system was constructed at the Burleigh Tunnel. After three years of operation and
data collection, it was concluded that a number of factors prevented the system from efficiently removing
dissolved zinc. Annual high and low-flow surface water monitoring conducted for three years following
the decommissioning of the pilot system indicated that the instream concentrations of dissolved zinc
below the Burleigh Tunnel were significantly less than the aquatic stream standard for dissolved zinc. The
OU3 ROD was amended June 5, 2003 to change the selected remedial action for the Burleigh Tunnel
from passive treatment to no action.
In October 1991, soon after the OU3 ROD was signed, Colorado voters approved limited-stakes gambling
in the municipalities of Black Hawk and Central City. Land values increased rapidly and significant
construction activity ensued. Several private entities stepped forward to conduct remedial actions that
once had been targeted for fund-lead tasks.
The OU3 ROD was initially intended to be the final response action for the Site; however, during
alternative development, CDPHE and EPA recognized that an additional operable unit would be required.
The OU3 ROD included interim measures for the Gregory Incline, National and Quartz Hill tunnels, but
delayed the final decision on treatment until treatability studies could be conducted. This decision became
the basis of Operable Unit 4 (OU4), which focused on the North Fork of Clear Creek.
The OU4 RI/FS was finalized, and the OU4 ROD was signed in September 2004. Components of the
OU4 ROD included:
•

Capping/removal of priority tailings/waste rock piles in the North Fork of the Clear Creek
drainage;
. , Treatment of discharges from the Quartz Hill, Gregory Incline and National tunnels;
• Collection and treatment of the Gregory Gulch drainage/ground water; and
• Sediment control in the North Fork of Clear Creek and its tributaries.
In June 2006, CDPHE submitted a cooperative agreement application to request federal funding
assistance to implement the OU4 remedial actions. With the agreement, the remaining OU2 and OU3
projects, specifically the Quartz Hill mine waste pile and the Golden Gilpin mine waste site, were
administratively reorganized under OU4.
An amendment to the Operable Unit 3 Record of Decision and the Operable Unit 4 Record of Decision
for the addition of an On-Site Repository was signed on September 25, 2006. The OU4 ROD was
amended again on April 29, 2010 to modify the type and location of treatment for the Gregory Gulch,
Gregory Incline and National Tunnel discharges.

- 16 -

4.0

REMEDIAL ACTIONS

This section discusses each of the four Site operable units with respect to the description, background and
remedial action objectives for each operable unit, with an emphasis on OU4, as projects related to this
operable unit were initiated in 2007.

4.1

Operable Unit 1

4.1.1

Description

OUl was designated to specifically address treatment of the acid mine drainage from five tunnels:

.

. 1 S ources
Ta ble 2 0 1perabl e Umt
Operable Unit
Source Name
Argo Tunnel
OUl
Big Five Tunnel
OUI
OUl
National Tunnel
OUl
Gregory Incline Tunnel
OUI
Quartz Hill Tunnel
1
Addressed under OU3
2
Addressed under OU4

4.1.2

!

i

Location
Idaho Springs
Idaho Springs
Black Hawk
Black Hawk
Central City

'

Status
Complete1
Complete1
Pending2
Pending2
Pending2

Background

Surface water at the Site is impacted by the direct discharge from mine drainage tunnels. These discharges
are characterized by low pH values and high concentrations of metals including aluminum, arsenic,
cadmium, chromium, copper, lead, manganese, nickel, silver and zinc.

4.1.3

Selected Remedy

The OUl ROD was signed in September 1987 (EPA/ROD/R08-87/016). Recognizing that the discharges
from the tunnels covered under OUI were one of several factors contributing to water-quality and
aquatic-habitat degradation, EPA denoted that the selected remedy in the OUl ROD was an interim
remedy. This interim remedy was to comprise the construction of passive-treatment systems to treat acid
mine drainage discharging from each of the five tunnels (Table 2), contingent on the successful
completion of pilot studies. If the pilot studies did not show passive treatment to be effective, the OUI
ROD allowed the flexibility to implement active treatment.

4.1.4

Summary of Remedial Action

OUl called for treatability studies of passive systems at the mine adits. Treatability studies performed by
the Colorado School of Mines at the Big Five Mine Tunnel 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 has not been implemented at any of the five
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tunnels. The OUl ROD was superseded by the OU3 ROD; remedy implementation and operations and
maintenance will be discussed with the summary of OU3
·

4.2

Operable Unit 2

4.2.1

Description

OU2 was designated specifically to address the remediation of waste rock in the immediate proximity of
the five discharging tunnels designated under OUl, as summarized in the following table:

Table 3: Operable Unit 2 Sources
Operable Unit
Source Name at Time of ROD
OU2
National Waste Pile
OU2
Gregory Incline Waste Pile
Quartz Hill Waste Pile
OU2
OU2
Argo Waste Pile
OU2
Big Five Waste Pile
1Addressed under OU4
4.2.2

Location
Black Hawk
Black Hawk
Central City
Idaho Springs
Idaho Springs

Status
·Complete
Complete
Complete 1
Complete
Complete

Background

Waste rock piles contribute contaminants in a variety of ways, including runoff from the piles carrying
dissolved and suspended metals, the potential for collapse of unstable piles into surface waters and human
uptake of metals from inhalation of dust or ingestion of materials from the piles.

4.2.3 Selected Remedy
The OU2 ROD, dated March 31, 1988 (EPA/ROD/R.08-88/019), selected remedial actions to include:
• Slope stabilization at the Big Five and Gregory Incline waste rock piles;
• Monitoring of the gabion wall at the Gregory Incline; and
• Run-on control at the Argo, Big Five, Gregory Incline, National and Quartz Hill waste rock piles.
Similar to the OUl ROD, the OU2 ROD indicated the selected remedies were interim remedies, because
the net beneficial impact to the Site would not be realized until completion of the other operable units.
CDPHE issued ~ explanation of significant differences (ESD) for OU2 in September 1999 to modify the
remedy at the Big Five and Argo waste rock piles to include regrading, capping and construction of
retaining walls.

4.2,4 Summary of Remedial Action
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
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development occurred on the properties. These actions are detailed in the Third Five-Year Review Report
dated September 29, 2004.
Quartz Hill Mine Waste Pile - The OU2 ROD selected in-place capping for the Quartz Hill mine waste
pile to stabilize the pile and improve Clear Creek surface water quality, by preventing run-on from
contacting mine waste. In February 2006, CDPHE contracted with an engineering firm to design the
Quartz Hill mine waste pile remediation. The key components of the design include: 1) re-grading of the
side slopes to a 2:1 grade and capping with a rock cover, 2) placement of gravel road base on the parking
area surface, 3) construction of run-on and run-off controls, and 4) installation of a new high-density
polyethylene (HDPE) storm drainage system and abandonment of the existing storm culvert. The 90
percent complete construction documents for the remedial design were finished in September 2006.
CDPHE coordinated with EPA enforcement regarding ownership and access. Property owners were
provided the design drawings in December 2006 and were presented the opportunity to comment or to
propose their own development plans. No response was received, and in 2007 the EPA filed notices of
intent to file liens on the properties on which the waste pile is located. The liens were finalized in early
2008. In July 2009, a new Colorado law went into effect that allows higher stakes gaming in the Central
City area. The agencies anticipated this law could spur private development on the Quartz Hill properties
given its proximity to the gaming district.
In June 2006, the Site was reorganized to address the Quartz Hill mine waste pile from Ou2 under OU4
(see Section 4.4.4).

4.2.5

Operations and Maintenance

Operations and maintenance (O&M) is required at several of the OU2 waste piles. CDPHE performs
annual O&M inspections and develops a report of its findings and corrective actions. All of the completed
OU2 remedies were inspected during this five-year review. The city of Idaho Springs is performing O&M
at the Big Five waste pile under a Prospective Purchaser Agreement and submits an annual report to EPA
and CDPHE. O&M for the Gregory Incline and National waste piles was performed by their respective
respondents during the first five years after completion of the response action but is no longer required
since the waste piles were completely removed during private development of the properties. CDPHE
currently conducts O&M of the Argo waste pile.

4.3

Operable Unit 3

4.3.1

Description

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 sources of contaminant loading to
Clear Creek. Eight draining tunnels (five of which were discussed in OUl 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.
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4.3.2

Background

OU3 was originally designated to address the control of surge events from the Argo Tunnel. In 1988,
CDPHE assumed lead agency status and initiated a more comprehensive investigation of the watershed to
ensure priority sources were addressed under CERCLA authority. The OU3 RI/FS investigations became
known as the "Phase II" studies. The Phase II studies culminated in the issuance of the OU3 ROD.

4.3.3

Selected Remedy

The OU3 ROD, dated September 1991 (EPNROD/R08-91/055), updated decisions previously prescribed
in the QUI ROD and detailed the decisions resulting from the Phase II investigations. The surface-water
remedial action objective developed during the Phase II studies is 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 were defined in the OU3 ROD as:

Objectives of the Selected Alternative
1. 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 milligrams/kilogram of lead.
2. Reducing the excess cancer risk due to inhalation of dust containing heavy metals.
3. Preventing ingestion of ground water having contaminant concentrations in excess of Primary
Drinking Water Standards, or exceed health-based levels for contaminants which have no Primary
Drinking Water Standards for the contaminants of concern at the Site.
4. Preventing collapse of unstable mine waste piles through slope stabilization.
5. Reducing erosion from mine waste piles to the point where stream standards are not exceeded by
storm water runoff from the mine waste pile.
6. Reducing contaminant loading 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.
The OU3 ROD superseded the QUI 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;
• 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; and
• 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.
Other major components of the OU3 ROD included:
• An alternate drinking water supply for residences where required;
• Passive treatment of the Burleigh discharge;
• No action to control surge events from tunnels;
• Reduction in the heavy metals load from Woods Creek;
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•
•

A ground water 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 (Gregory Gulch
piles #1 and #2, Clay County, Boodle Mill, McClelland, North Clear Creek, Chase Gulch #1 and
#2, Quartz Hill, Golden Gilpin, Black Eagle, and Little Bear).

As discussed in Section 3.2, the OU3 ROD was amended June 5, 2003 to change the selected remedy for
the Burleigh discharge from passive treatment to no action.
Table 4 summarizes tasks completed and pending under OU3.
Table 4: Operable Unit 3 Sources
Operable Unit)
OUl
OUl
OUl
OUl
OUl
OU3
OU3
OU3
OU3

I

•'

I
I

i

Location
Source Name
Mine Adit Discharges
Black Hawk
Black Hawk
Central City
Idaho ~prings
Idaho Springs
Idaho Springs
Dumont
Silver Plume
Idaho Springs

National
Gregory Incline
QuartzHill
Argo
Big Five
Rockford
McClelland
Burleigh
Argo Bulkhead

RA Status

I

i

i
I

!
I

!
•

!

Pending1
Pending 1
Pending 1
Complete
Complete
No Action
No Action
No Action
Complete1

Waste Piles
OU2
OU2
OU2
OU2
OU2
OU3
OU3
OU3
OU3
OU3
OU3
OU3
OU3
OU3
OU3
OU3
OU3

I
I
I
I

I

National
Gregory Incline
Quartz Hill
Argo
Big Five
Urad
Empire
Minnesota Mill Tailing
McClelland
Black Eagle
Little Bear Creek
Boodle Mill
Gregory Gulch #1
Gregory Gulch #2
Gregory Gulch #3
Chase Gulch # I
Chase Gulch #2

I

I

I
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Black Hawk
Black Hawk
Central City
Idaho Springs
Idaho Springs
Woods Creek
Empire
Empire
Dumont
Chicago Creek
Idaho Springs
Central City
Central City
Central City
Central City
Black Hawk
Black Hawk

i

I
I

i
!
i

Complete
Complete
Complete 1
Complete
Complete
Complete
No Action
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete

:

Table 4 summarizes tasks completed and pending under OU3.

Table 4: Operable Unit 3·Sources
Operable Unit
Source Name
Location
OU3
Golden Gilpin·Mill
Black Hawk
OU3
North Clear Creek
Gilpin County
OU3
North Clear Creek Dredge
Gilpin County
OU3
Clay County
Gilpin County
OU3
Repository
Site wide
OU3
Golden Gilpin Mill
Gilpin County
Ground Water
OU3
Drinking Water
Site wide
OU3
Virginia Canyon Project
Idaho Springs
1
Remedial action was or will be conducted as part of OU4
4.3.4 Summary of Remedial Actions

RA Status
Complete
Complete
Complete
Complete
In Progress 1
Complete
Complete
Complete

Response actions completed prior to 2009 are detailed in the Fourth Five-Year Review Report dated
September 30, 2009. The following narrative describes remedial actions completed since the fourth fiveyear review was conducted.
Argo Tunnel Water Treatment Plant (ATWTF), Implementation of Remedial System Evaluation
Improvements- On April 7, 1998 the ATWTF began operating full time to address metals loading
from the Argo Tunnel located in the eastern part of Idaho Springs. The plant was built on land
acquired by EPA in a settlement with the landowner, pursuant to a consent decree lodged on June 3,
1997 (Civil Action No. 97-WY-286). The facility was deemed operational and functional on
September 30, 1999. The plant uses active treatment to precipitate and remove heavy metals from the
acid mine drainage. An average flow of250 gallons per minute is treated, and approximately 900
pounds of metals are removed daily. The ATWTF's effluent is discharged directly to Clear Creek, and
the solid metal sludge is disposed of at a municipal landfill. Certified operators run the plant under
contract to CDPHE.
Following 10 years of Long Term Response Actions (LTRA), the remedy status of the ATWTF
transitioned to O&M on October 1, 2009. CDPHE assumed title to the ATWTF, along with one
hundred percent of the :financial obligation for ongoing O&M. In preparation of the transition to
CDPHE ownership in 2007, EPA contractors performed a Remediation System Evaluation (RSE).
The RSE report provided several recommendations to improve effectiveness, reduce costs and
implement technical improvements. One of the recommendations provided was to improve metals
treatment by solids recycling. This recommendation recognized that "after labor, solids transport and
disposal and chemicals represent the next largest cost categories" and that "convincing small scale
pilot tests conducted at the plant ... suggest that solids recycling in a high density sludge (HDS)
configuration can substantially reduce lime usage and increase sludge density." The RSE report
suggested modifying the reactor tank to increase solids recycling in a quasi-HOS fashion, adding
aeration to the process, and installing new filter presses.
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Rather than implement the RSE recommendation of modifying the existing reactor tank with the
intent of improving solids density and reducing chemical usage, CDPHE proposed implementing a
"true" HDS system. While this approach was not specifically recommended in the RSE report, it was
consistent with the intent. EPA concurred with CDPHE's proposal.
In 2009, CDPHE contracted with an engineer to perform pilot studies and issue an options evaluation
report. CDPHE, in consultation with EPA, selected an option that allowed for the reuse of most of the
existing process tanks, along with construction of a new thickener.
In 2011, a retrofit of the ATWTF to incorporate a HDS system was designed. Major components of
the design included a new 50-foot diameter sludge thickener outside the southwest comer of the
existing treatment building, new lime/slurry mix tanks, modifying the existing treatment systems into
two HDS reactors, new mixers, new aeration blowers, new sludge pumping systems and piping, new
electrical supply and controls for the new equipment, and removal of the rapid mix tanks, a sludge
holding tank, and miscellaneous pumps and piping. The new thickener required a retaining wall,
access stairway and a covered walkway to the center of the thickener. Following verification of the
HDS process, a secondary filter press (added into the ATWTF during 2000) could be removed, and
the solids handling system returned to its original design.
Construction of the HDS process occurred in 2012 and 2013. Since the ATWTF was constructed with
two parallel treatment trains, each with a capacity of 350 gallons per minute, construction was timed
with low discharge flows. This approach allowed for the HDS conversion to be constructed on one
treatment train while the other treatment train continued to treat water discharging from Argo Tunnel,
Big Five Tunnel and ground water conveyed from Virginia Canyon. No bypasses or exceedances of
discharge standards occurred during implementation of the project.
The first treatment train began processing water in the HDS configuration on April 17, 20 13.
Following two weeks of successful operation of the HDS system on the first train, the second train
was taken offline and converted to HDS. CDPHE issued the notice of final acceptance to the
contractor on September 20, 2013. As anticipated, the sludge density has improved, and lime demand
has been decreased. Detailed information can be found in the Argo Tunnel Water Treatment Facility
High Density Sludge Treatment System Modifications Remedial Action Completion Report, signed
July 9, 2014.
Argo Tunnel Bulkhead - The OU3 ROD contemplated the need for a flow-through bulkhead to be
constructed within the Argo Tunnel to prevent future surge events similar to those that have occurred
in the past, but deferred the final decision to the remedial design. A surge event would overwhelm the
ATWTF, result in a fish kill on the mainstem, and compromise the city of Golden's dnnking water
supply. A flow-through bulkhead would help assure these events would not occur in the future and
would provide controlled flow into the plant. The bulkhead would eliminate increased flows from the
tunnel during run-off events that could result in the discharge bypassing the plant. Providing a
constant flow into the A TWTF would also reduce treatment costs by eliminating the increased labor
costs associated with treating high flows.
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An Explanation of Significant Differences for the inclusion of a flow-through bulkhead was approved
by EPA on September 12, 2014. Construction of the flow-through bulkhead was completed on
October 1, 2015.
Virginia Canyon Mine Waste Rock Piles - Five mine waste rock piles located at the headwaters of
Virginia Canyon in Clear Creek County (Williams, Rio Grande, Trio, Lower Clarissa and Diamond
Joe) were identified as significant contributors of sediment transport to the Clear Creek mainstem
during storm events.
The EPA Emergency Response Program (ER Program) completed a Removal Action under an Action
Memorandum, dated June 15, 2010, at the Williams and Rio Grande waste piles in Virginia Canyon in
September 2010. As part ofthis action, EPA removed portions of the waste rock piles in the
immediate vicinity of the drainage, and transported the excavated material to the top of the Rio
Grande pile. Although the Church Placer Repository was originally identified as the location for the
deposition of the five Virginia Canyon piles, the Rio Grande pile was used for on-Site consolidation
instead. This approach reduced hauling and placement costs considerably. The side of the Rio Grande
waste rock pile and the run-on and run-off drainages were armored with grouted rip rap to stabilize
and control erosion of the pile.
The Trio, Lower Clarissa and Diamond Joe waste piles were excavated and transported to the top of
the Rio Grande pile. The drainage around the excavated Trio pile was reconstructed and armored with
grouted rip rap to stabilize the area and control erosion.
Burleigh Tunnel Removal Action - A Removal Action was conducted at the Burleigh Tunnel by the
ER Program under an Action Memorandum dated July 13, 2011. Following decommissioning of the
pilot system in 1999, the drainage flowed from the tunnel to an influent control structure that was
installed in 1993 to regulate flow to the passive treatment system, and then into the Clear Creek
alluvium. The property was previously used by a wood pellet manufacturing company and lumber
mill. Numerous cut and limbed trees were hauled to the property and stacked where the former
passive treatment system influent control structure was located. This action appeared to have resulted
in the plugging of the influent control structure, allowing the mine drainage to overflow onto the
surface. The flows crossed the property onto Main Street at two locations. An increase in flow from
the tunnel could have resulted in the drainage flowing eastward on Main Street into the residential
area located six hundred feet east of the tunnel. During the winter, the flows froze and created a safety
issue for drivers using Main Street.
The removal action consisted of construction of a pipeline to contain and manage the drainage. The
drainage is conveyed to an overflow lagoon adjacent to Clear Creek where the drainage is allowed to
assimilate into the base flow of Clear Creek.

4.3.5

Operation and Maintenance

The ATWTF is in an O&M status, treating flows from the Argo Tunnel, Big Five Tunnel and Virginia
Canyon ground water. Between 2009 and 2013, the combined treatment flow rate averaged 222 gallons
per minute, at an annual cost of approximately $1,000,000.
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The most recent two years of discharge data for the ATWTF, January 2012 through December 2013, were
reviewed. The long term average discharge concentrations were compared to the monthly average limit
specified in the ARARs Compliance Document issued February 3, 1999 (COU-00100). The discharge
concentrations are significantly below the allowable limits (Table 5). With EPA concurrence, CDPHE
reduced the frequency of effluent analysis to two times per month.
CDPHE visually inspects the National and Gregory Incline pipeline inlets for the impoundment of water
annually during the O&~ inspections. Impounded water is a visual indicator of sediment buildup within
the pipeline. When required, CDPHE performs periodic pipeline cleaning. The National and Gregory
Incline pipelines were most recently jetted in August 2006.
O&M is required at several of the waste piles. The O&M for the OU3 waste piles is the responsibility of
private parties, U.S. Forest Service, local cities, counties or CDPHE. As described previously, CDPHE
performs O&M inspections and develops an annual report of its findings and corrective actions. The most
recent report was completed in July 2014, documenting the September 2013 inspection. All of the
completed OU3 remedies were inspected. Specific maintenance issues and follow-up activities are
detailed in the July 28, 2014 report. No significant maintenance issues were observed that would
compromise the protectiveness of the remedy.
For this five-year review, all OU3 Site remedies were inspected during the week of June 30, 2014.
Observations were consistent with the annual O&M report.

4.4

Operable Unit 4

4.4.1

Description

Operable Unit 4 focuses on the North Fork of Clear Creek. Mine waste piles located in the tributaries of
Russell, Gregory, Willis and Nevada gulches contribute heavy metals and sediment to the North Fork
basin. Contaminated water discharging from the National tunnel, Gregory Incline and Quartz tunnel, and
surface and groundwater flow from Gregory Gulch contribute significant dissolved metals loading.

4.4.2

Background

The need for OU4 was identified in the OU3 ROD and the OU was developed specifically for the North
Fork of Clear Creek sub-watershed. The OU4 remedial actions address contaminated surface water,
ground water and sediment. The cleanup strategies address threats through the_ capping or removal of
waste piles and treatment of point and non-point sources of surface water contamination.
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Table 5: Avera2e Ar20 Tunnel Water Treatment Facility Discharge Concentrations, 2012 -2013
Parameter (m VL)
Total
Suspended Cadmium Copper Iron
Lead
Manganese Nickel
Silver
Zinc
Solids
Long
Term
4.1
0.0002
0.004 0.05 0.0003
ND
0.199
0.005
0.021
Average
Monthly
Average
20
0.003
0.017
15.8 .00475
0.800
0.850 0.00002 0.225
Limit
4.4.3

Selected Remedy

OU4 efforts focus on the North Fork of Clear Creek. The September 29, 2004 OU4 ROD
(EPA/ROD/R.08-04/712) was prepared as a collaborative effort between EPA and CDPHE and was signed
in September 2004. The OU4 ROD defined the remedial action objectives for the Site as follows:

Surface Water Remedial Action Objectives
1. 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.
2. Reduce in-stream metals concentrations and sediment transport in North 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.
3. Ensure that in-stream metals concentrations do not degrade drinking water supplies diverted from
the main stem of Clear Creek.
4. 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
.
1. 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.
2. 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
1. Control and/or reduce metals loading from ground water to reduce in-stream metals concentrations.
2. Ensure that contaminated ground water does not adversely impact human health.
Air Remedial Action Objective
1. Control airborne metals contaminants in residential areas.
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To accomplish the remedial action objectives, the proposed remedial actions for OU4 outlined in the ROD
included:
•
•
•

•

Treatment of Gregory Incline 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;
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.

With the June 2006 administrative restructuring of the Site, OU4 also includes the remaining OU2 and
OU3 waste rock pile remedial actions.
A ROD amendment to add an on-Site repository was completed in September 2006. The OU4 ROD was
amended again in 2010 to modify the water treatment component. The Gregory Incline discharge,
Gregory Gulch base flows (which includes the Quartz Tunnel discharge), and National Tunnel discharge
will all be treated at the North Clear Creek water treatment plant (NCCWTP). Construction of the
NCCWTP was completed in March 2017 and is currently in the operational and functional shakedown
phase of the remedial action.

4.4.4

Summary of Remedial Actions

Response actions completed prior to 2009 are detailed in the Fourth Five-Year Review Report. The
following summarizes remedial actions conducted since the fourth.five-year review. More detailed
information on the projects can be found in the May 9, 2013 Remedial Action Completion Report for the
Mine Drainage Pipeline Project, and in the Remedial Action Completion Report titled Mine Waste
Remediation and Sediment Control Project and North Fork Constructed Wetland and Stream Bank
Restoration Project and Preliminary Interim Remedial Action Completion Report for the On-Site
Repository and Church Placer Restoration dated June 14, 2011. A Remedial Action Completion Report
for the North Clear Creek Sediment Improvements and Water Treatment Plant Site Preparation project
was completed September 23, 2014.
On-Site Repository - An amendment to the OU4 ROD was completed to include a Site-wide
repository. After several years of negotiating with landowners, CDPHE was able to purchase 28.5
acres of the Church Placer claim located in Gilpin County and within the Site on October 30, 2008.
The Church Placer claim was the site of historic mining activities dating to 1908 and later was utilized
by Solution Gold, LLC as a heap-leach facility for reprocessing mine waste rock and recovering gold.
The company went into bankruptcy and abandoned operations by 1995. At that time the Colorado
Division of Reclamation and Mine Safety (ORMS) attempted to close the heap-leach pads using an
inadequate bond. Construction to reclaim the 28.5 acres and to establish a Site-wide repository began
in 2008. The repository was used to consolidate mine waste under Phase III of the Sediment Control
Measures and Mine Waste Remediation work. The repository also will be used for the storage of
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sediments from sediment-retention dams constructed as Phase I sediment-control measures and waste
rock remediation.
The repository capacity was increased in 2010 with the addition of a new cell. Phase III capacity was
10,000 cubic yards, and the new cell added 37,000 cubic yard for total of 47,000 cubic yards. Prior to
implementation, the increase in capacity was coordinated with potential future users of the repository
and with EPA.
Due to concerns regarding the poor performance of revegetation over an area of approximately seven
acres at the northern portion of the repository property, CDPHE developed engineering plans in
consultation with a vegetation specialist to add additional soil cover and soil amendments and to
revegetate the impacted area. The additional soil cover and amendments were installed in November
2013. To date, the revegetation effort is performing well and providing sufficient cover of the sevenacre repair area. CDPHE will continue to monitor this effort to ensure performance is being
maintained.
Mine Waste Remediation and Sediment Control Project-The project objectives focused on reducing
the erosion and transport of mine wastes from the high- and medium-ranked mine waste sources in
Gregory, Russell, Willis and Nevada gulches. These objectives were achieved through mine waste
removal and consolidation in an on-site repository, capping, construction of erosion controls such as
run-on and run-off ditches, and construction of sedimentation dams.
Twenty waste rock piles were removed or remediated as part of the Mine Waste Remediation and
Sediment Control Project. Two sediment retention basins were constructed: one in Nevada Gulch and
one in Russell Gulch. Check dam structures were constructed in South Willis, Willis, Russell and
Nevada gulches to stabilize these stream channels and to reduce sediment transport. An additional
waste rock pile, the Kokomo, was removed from adjacent to the state-owned portion of the Church
Placer repository property under an Interagency Agreement with ORMS. ORMS also closed
hazardous mine openings associated with four waste rock piles.
The project was implemented in three phases, as shown in Table 6. Locations are shown on Figure 5.
Phase I and Phase II actions are described in the fourth five-year review. The Phase III Sediment
Control Measures and Mine Waste Remediation construction activities began July 6, 2009. This
project, as shown in Table 6 and Figure 3, involved the excavation, transportation and consolidation
of select waste rock piles from Nevada, Russell and South Willis gulches to the repository and
reclamation where the piles have been removed. A soil cover was constructed over the filled portion
of the repository. The project also included erosion-control measures at some additional piles in South
Willis Gulch. The work included consolidation and regrading mine wastes and Site soils, placement
of riprap, placement of rock and soil covers, run-on control ditches, revegetation and other elements
intended to reduce the erosion of mine wastes. CDPHE relocated the Kokomo waste rock pile, located
adjacent to the State's portion of the Church Placer property, to the repository with funding provided
by ORMS. The field portion of the Phase III construction was completed on November 29, 2010.
As part of the COOT State Highway 119 improvements project, CDOT's contractor screened and
hauled rip-rap and interim soil cover to the COPHE repository for future mine waste disposal at the
repository.
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Under an interagency agreement with CDPHE, ORMS closed four mine adits located at mine waste
piles where CDPHE implemented erosion-protection measures (i.e., Hampton, Iroquois, Hazeltine and
Anchor). The State Historical Preservation Office provided coordination and concurrence. These
closures were completed in summer 2009.
North Clear Creek Sediment Improvements and Water Treatment Plant Site Preparation- CDPHE
and EPA implemented certain components of the OU4 ROD (e.g., removal of mill tailings,
preparation of future water treatment facility site) by funding the Colorado Department of
Transportation (CDOT) to implement the remedy while constructing its State Highway 119 (SHl 19)
Main Street South project. SHl 19 parallels North Clear Creek, and between 2011 and 2013, CDOT
constructed significant road improvements just downstream of Black Hawk. CDPHE and EPA also
planned on constructing the new NCCWTP downstream. of Black Hawk (see below). The overlap of
the two projects provided a unique opportunity for CDPHE and CDOT to work together to realize cost
savings and to create a better end product. Recognizing the opportunity to collaborate on the projects
occurring in the North Clear Creek watershed, CDPHE, CDOT and EPA entered into a memorandum
of understanding, dated January 11, 2008, to coordinate efforts. This memorandum was followed by
the Interagency Agreement for the Construction, Operation and Maintenance of Central City/Clear
Creek Superfund Site Facilities on CDOT Right of Way between CDPHE and CDOT, effective August
6, 2009.
CDPHE funded CDOT via the interagency agreement to: a) screen and haul additional cover material and
rip rap to the Church Placer for future use at the repository; b) prepare/grade the site of the new WTP; c)
construct a retaining wall; d) run utilities to the new WTP; and e) conduct sediment-reduction measures
along the North Fork Clear Creek.
The sediment-reduction measures along the North Fork of Clear Creek (North Clear Creek) included the
removal of mine waste from the channel and riparian zone, reconstruction of disturbed portions of the
channel, stabilization of the channel, and revegetation of the riparian zone.
Five locations along North Clear Creek were observed to have mill tailings present, as confirmed by EPA
sampling in 2008. The mill tailings were relocated and placed per specifications at the CDPHE Church
Placer Repository. Approximately 8,000 cubic yards of tailings and contaminated soil was removed from
the riparian corridor of the North Fork. CDOT's contractor also hauled and stockpiled interim cover
material and rip-rap for future use at the repository.
Historic mining practices in the Black Hawk/Central City area included placer mining and related
activities. These activities, along with the deposition of mine waste along the creek (see above) have
severely destabilized the North Clear Creek channel and floodplain. In order to reduce sediment
generation and improve stream stability, the SHI 19 Main Street South plans included reconstruction of
approximately 5,070 feet of North Clear Creek, extending south from the site of the proposed North Clear
Creek water treatment plant. The stream stabilization construction included complete reconstruction of the
stream channel based on plans developed by CDOT's design contractor, as well as replanting native
vegetation throughout the stabilized area.
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' 4 S ed'1mentControIMeasures an dM'me Waste Reme d'1atlon
Table 6: 0 lperable Umt
Phase
Project
Location
Remedy
I
Gregory Gulch #3
Gregory Gulch
Erosion Control
Nevada Gulch Sediment
Nevada Gulch
I
Sediment retention
Retention Basin
Drainage
Russell Gulch Sediment
Russell Gulch
I
Sediment retention
Retention Basin
Drainage
I
Hampton Waste Rock Pile
Russell Gulch
Erosion control
I
Russell Gulch Check Dam
Russell Gulch
Water management
I
Anchor Waste Rock Pile
Willis Gulch
Erosion control
I
Powers Waste Rock Pile
Willis Gulch
Erosion control
I
Silver Dollar Waste Rock Pile
Willis Gulch
Erosion control
I
Willis Gulch Check Dam
Willis Gulch
Water management
II
Keystone Waste Rock Pile
Nevada Gulch
Erosion control
II
Nevada Gulch Check Dams
Nevada Gulch
Water management
II
Alva Adams Waste Rock Pile
Russell Gulch
Erosion control
II
Baltimore Waste Rock Pile
Russell Gulch
Erosion control
II
Mattie May Waste Rock Pile
Russell Gulch
Erosion control
II
Russell Gulch Drop Structures
Russell Gulch
Water management
Pittsburgh Waste Rock and
II
Russell Gulch
Erosion control
Tailings Piles
II
South Willis Gulch Check Dams
South Willis Gulch
Water management
III
Kokomo Waste Rock Pile
South Willis Gulch
DRMS Removal
III
Old Jordan Waste Rock Pile
South Willis Gulch
Removal
III
Hazeltine Waste Rock Pile
South Willis Gulch
Erosion control
III
Iroquois Waste Rock Pile
Russell Gulch
Removal
III
Section 19 Waste Rock Pile
Russell Gulch
Removal
III
Argo Waste Rock Pile
Russell Gulch
Removal
III
Aurora Waste Rock Pile
Russell Gulch
Removal
III
Centennial East Waste Rock Pile
Russell Gulch
Erosion control
III
Centennial Waste Rock Pile
Russell Gulch
Erosion control
III
Niagara Waste Rock Pile
Russell Gulch
Removal
III
Nevada Gulch Tailings Piles
Nevada Gulch
Removal
Site-wide
I - III
Church Placer
South Willis Gulch
Repository

Status
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Comolete
Comolete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Complete
Comolete
Comolete
Complete
Complete
Complete
Complete.
Complete
In
Progress

Due to highway realignment, the SHI 19 Main Street South project resulted in a site with a buildable area
of approximately 1.1 acres on the south side of the highway approximately 500 feet south of the
intersection of SHI 19 and Main Street. Per the 2009 interagency agreement, CDPHE and EPA were
provided the opportunity to construct the NCCWTP at this location and within CDOT right of way. The
SHI 19 Main Street South project included filling the site and constructing retaining walls, stormwater
drainage, and related utilities at this location to allow future construction of the NCCWTP.
The State Highway 119 project reached substantial completion in May 2013, including all components of
the project for which CDPHE contributed funding.
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Gregory Incline, Gregozy Gulch and National Tunnel conveyance projects - The OU4 ROD called for
passive treatment of the National Tunnel discharge and active treatment of the Gregory Incline and Gulch
at the Bates Hunter Mine Water Treatment Plant. CDPHE contracted with an engineering firm to design
the collection and conveyance systems for mine discharge drainages associated with the Gregory Gulch,
the Gregory Incline and the National Tunnel.
The engineering services also inciuded evaluation of the Bates Hunter M ine water treatment plant,
identified in the OU4 ROD as the treatment location for the Gregory Gulch and Gregory Incline mine
waters. The assessments of the Bates Hunter facility indicated it did not have adequate capacity, and
substantial upgrades would be required. As a result, an amendment to the OU4 ROD was issued April 29,
2010 modifying the water treatment component of the remedy. The National Tunnel, Gregory Incline and
Gregory Gulch flows will be treated at the new water treatment plant downstream of the National Tunnel
discharge, the NCCWTP.
A conveyance pipeline was constructed in 2011 and 2012. The mainline pipe consists of approximately
5,400 feet of 12-inch-diameter corrugated polyethylene pipe located under the southbound lanes of State
Highway 119. There are three laterals that will collect the sources of mining-impacted water; the Gregory
Incline lateral, Gregory Gulch lateral and National Tunnel lateral. Eighteen manholes provide access for
maintenance. Four communications conduits were installed along the length of the pipeline. These
conduits are intended for use by CDPHE to monitor and control future components of the collection
system, as well as to provide conduit for communications to be used by CDOT and the city of Black
Hawk.
Along with the conveyance pipeline, the work also included extension of a water main to the site of the
NCCWTP and a partial extension of a natural gas main.
Gregory Incline, Gregory Gulch and National Tunnel Treatment-Following the issuance of the OU4
ROD amendment on April 29, 2010, CDPHE contracted with an architect/engineer to design the
NCCWTP, to be located in CDOT right of way, as described above. Pre-design studies focused on
quantifying the flow and contaminant load that the ~CCWTP would be required to handle, and
conducting bench and pilot studies to define the treatment process. The resulting design is a high-density
sludge treatment system with a 600-gallon-per-minute capacity.
In late January 2011, CDPHE and EPA discovered that the city of Black Hawk had filed water rights
applications with the Colorado district water court on December 29, 2010. Given the large amount of
water requested in the applications, the agencies became concerned that these new water rights would
reduce the flow of water in North Clear Creek to the extent that a fishery would no longer be possible. As
detailed in Section 4.3.3, one of the main surface water remedial action objectives is to "[r]educe instream metals concentrations and sediment transport to minimize water quality and habitat impacts and to
maximize reasonably attainable water uses of the Korth Fork of Clear Creek. These actions will also
support the survival of a brown trout population in the North Fork of Clear Creek." Gilpin County also
filed a new water rights application on December 28, 2011 (11CW271). This right would allow Gilpin
County to divert water from any of several locations located along North Clear Creek or its tributaries,
further decreasing the flow available in North Clear Creek. CDPHE filed statements of opposition on case
numbers 10CW308, 10CW309 and 11CW271.
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Concurrent with the design development for the water treatment plant, CDPHE began negotiations with
the city of Black Hawk, Gilpin County and Central City in early 2011 with the goal of reaching an
agreement to leave enough water in the stream to allow brown trout to survive. These entities each have
water rights on or impacting North Clear Creek. Central City withdrew from the negotiations in May
2013. Negotiations for a bypass flow agreement were unsuccessful. CDPHE will continue to monitor
water rights applications and participate in cases as a stakeholder when appropriate.
CDPHE and Colorado Department of Personnel and Administration filed water rights application
11CW282 to protect CDPHE's ability to divert and treat the mine drainages. In addition, the city of Black
Hawk will provide fully consumable water to the NCCWTP to offset any depletions through the treatment
process. This augmentation is defined in Case Number 12CW303.
CDPHE submitted a cooperative agreement application dated September 12, 2013 for funding for the
construction of the new WTP. An award of $17,730,000 was received (Award V - 96804301 - 0, dated
September 27, 2013). CDPHE received an assurance letter from EPA on December 16, 2013 that OU4
WTP is subject to LTRA.
CDPHE and Black Hawk executed an intergovernmental agreement on December 15, 2015 wherein Black
Hawk will provide augmentation water. CDPHE will pay for the engineering costs associated with Black
Hawk's consultant modifying their augmentation plan. CDPHE will procure potable water from Black
Hawk for use in the water treatment process.
Quartz Hill Removal Action - The Quartz Hill Pile is a large tailings pile located in Central City. The
pile comprises approximately 500,000 cubic yards of tailings derived from milling operations that took
place in the 1930s and 1940s, and covers an area of approximately five acres
Storm events in Central City resulted in the erosion of the tailings and subsequent transport of the tailings
onto nearby residential and business properties; The tailings impoundment had steep sides subject to
erosion, and the tailings contain residual metals from the milling process. EPA and CDPHE met with the
Central City planner in May 2011 at his request to discuss the problem and possible solutions to address
the tailings transport. As an interim measure, the EPA Emergency Response Program conducted a
removal action. A sediment retention basin was constructed to prevent the release of tailings until the
remedial action could be implemented.
Quartz Hill Remedial Action-The 2006 draft design (see Section 4.2.4) was updated based on
consultation with Central City and fully completed in October 2013.
Because the Quartz Hill project is located within the core area of Central City, and because a number of
project components required coordination with the city, a memorandum of understanding (MOU) between
CDPHE and Central City was negotiated prior to construction and was finalized on September 13, 2013.
This MOU addresses several key components of the project and coordination between CDPHE and the
city, including use of city-owned material at the Central City Parkway for cover material at Quartz Hill,
air monitoring during construction, incorporation of the new Quartz Hill storm sewer into the city's
operations and maintenance responsibilities, and execution of environmental covenants for the remedy on
portions of the property owned by the city.
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The Quartz Hill Remediation Project commenced construction on March 31, 2014 and was deemed
substantially complete in August 2014. The project included re-grading the steep tailings slopes to a more
stable configuration and placement of an inert rock cover underlain by a separation geotextile. The rock
cover material was derived from rock excavated during the 2003-2004 construction of the Central City
Parkway.
A major component of the project addressed storm water drainage through the Site. A pre-existing
concrete storm sewer carried flows from Nevada Gulch under the tailings pile. This concrete storm sewer
showed significant degradation after many years in service. A new storm sewer system, consisting of
approximately 1,000 feet of 60-inch-diameter polyethylene pipe was installed to replace the degraded
concrete pipe system.
Because of the potential that excavation of tailings might uncover historic resources, a memorandum of
agreement (MOA) was executed with the State Historic Preservation Office (SHPO) prior to construction.
Under the MOA, CDPHE agreed to hire a cultural resources consultant to provide documentation of the
prewconstruction conditions of the site and provide an archeologist to monitor critical parts of the work.
The MOA also required that the cultural resources consultant provide a summary report after construction
completion detailing construction monitoring and any cultural resources discovered during construction.
No cultural resources were discovered during the work.

4.4.5

Operations and Maintenance

CDPHE performs O&M inspections and develops an annual report of its findings and corrective actions.
The most recent report was completed in July 2014, documenting the September 2013 inspection. All of
the completed OU3 remedies were inspected. Specific maintenance issues and follow-up activities are
detailed in the July 28, 2014 report. No significant maintenance issues were observed that would
compromise the protectiveness of the remedy. In 2017, an AOC was finalized between Central City
regarding the Quartz Hill site. The City enacted an ordinance and assumed responsibility for conducting
O&M at the Quartz Hill site.

4.5

Institutional Controls

Institutional controls (ICs) are actions, such as legal controls, that help minimize the potential of human
exposure to contamination by ensuring appropriate land or resource use. ICs are typically used when residual
contamination remains onsite at a level that does not allow for unrestricted use and unlimited exposure after
remediation is complete or for remediation that installs an engineered feature that must be maintained pr
otherwise operated in order for the remediation to remain protective of human health and the environment.
Response actions completed within the Site include water treatment, waste pile capping, waste pile removal,
and construction of storm water and erosion controls. Because most of the response actions have left waste in
place and do not allow for future unrestricted use, ICs are required to ensure long-term protectiveness of the
response actions.
OU2 and OU3 Institutional Controls
For Operable Units 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
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decrees, and prospective purchaser agreements. Other !Cs, such as contractual agreements and zoning
requirements also have been used. Table 7 identifies the different OU2/OU3 parcels within the Superfund
Study area where response actions have been completed, and the institutional control associated with
those parcels.·
Where enforcement tools implement the institutional control, various restrictions are typically applied to the
property via the enforcement mechanism. A number of land use and other restrictions have been used at the
Site. Typical land use restrictions include requirements to notify successors in title, requirements to notify
EPA prior to any transfer of property, developmental restrictions, and requirements to perform response
action operation and maintenance. Using an enforcement tool to implement an IC can be of limited use,
because it generally only applies to and is enforceable against the respondent/property owner identified in the.
enforcement document. CDPHE and EPA need to continue to monitor property ownership at these Sites to
ensure that existing ICs remain applicable and enforceable. Should property ownership change, new or
additional !Cs may be necessary.
OU 4 Institutional Controls
In 2001, Colorado Senate Bill 01-145 modified sections of the state hazardous waste statutes to create the
authority for CDPHE to approve requests by any party to restrict the future use of a property using an
enforceable agreement called an environmental real covenant. These covenants are recorded with the deed
and run with the land. They provide a mechanism to ensure that institutional controls that are a part of
environmental remediation projects are properly implemented, and that engineered structures are protected
and maintained so that remedies remain effective as long as residual contamination remains. Since the
passage of Colorado's environmental covenant law, covenants are required for all clean-up decisions made
on or after July 1, 2001 unless the cleanup removes all waste material and results in unrestricted use of the
property affected.
As shown in Table 8, 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. Copies of these covenants
were provided to EPA for its Superfund institutional control tracking system. CDPHE continues to work
with the remaining landowners to have them grant their respective covenants. CDPHE performs annual
inspections of all Site properties with environmental covenants to ensure land use is consistent with
environmental covenant restrictions.

In addition to institutional controls, engineering controls, such as fences, may be used to ensure remedy
protectiveness. For the OU4 Site-wide mine waste repository, significant resources were directed towards
establishing vegetation to prevent erosion of the soil cover and potential release of mine waste. A threestrand barbed wire fence was constructed around the boundary of the property to protect the vegetation from
off-highway vehicles and cattle. In July 2014, CDPHE inspectors observed that" several areas of the fence
were damaged, including one area that had been cut, and numerous cattle were present. CDPHE herded the
cattle off the property, repaired the fence and notified the Gilpin County sheriff's office. Cattle were
observed on several occasions in August and more fence repairs made. The Church Placer Operations and
Maintenance Plan (June 2011) includes the inspection offences and gates. More frequent monitoring of the
integrity of the fence needs to be conducted in the future.
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. 2 an d3Instltut1onaIContro Is andinspect10n summary
T able 7 0 ,perable Umts
PtoJect

(Olt:,2 & 3J

li
j

l'
I

Argo Mill

Engmeei-oo
Strncture
Removal
In-place closure

Black Eagle

I

In-place Clo8u1e

In-place closure

[I In8t1tut1onal
. Co1Jt10! !j
! ~ettlement Document

Document Date
Docket Numbei

!

Consent decree

CERCLA VIII97-WY-286

Unilateral order

CERCLA VIII94-23

I

B:g 5 Waste Rock
Pile

In-place closure

Prospe<:tive
purchaser agreement

-

Big Five Tunnel

Engineered
structure

None

-

In-place closure

Prospective
purchaser agreement

-

Prospective
purchaser airreement
None

CERCLA VIII98-20

Boodle Mill

Chase Gulch 1

Removal

Chase Gulch 2

In-place closure

Clay County Mill

In-place closure

'
Gregory Gulch t

In-place closure

Gregory Gulch 2

In-place closure

Gregory Incline

In-place closure

Little Bear

Removal

Millsite 11 & 12

II

Removal

Administrative order
on consent

CERCLA VIII95-16

Unilateral
administrative order
Administrative order
on consent
Participating
aJ!l'eement
Administrative order
on consent
Three-party
aJ!l'eement

CERCLA VIII95-74 75, 97
CERCLA VIII95-12
CERCLA VIII95-04

In-place closure

Minnesota Mine

Ir:-place closure

Administrative order
on consent

Removal

Administrative order
on consent

In-place closure

Administrative order
on consent

North Clear Creek
Tailings

I

CERCLA VIII95-18

Administrative order
on consent

McCleliand Tailings
Pile

National Tunnel
Waste Rock Pile

-

-

I
!
I

I

I

8ettlemcnt Restnct1ons
Identified

Inspection
Requited

None

Yes

Deed notifications, notify
EPA of property transfer
and development
'I
i
restrictions.
Deed notifications and
successor in title
j
requirements

iI
'

None

!

O&M responsibilities,

I

deed notifications and
notify EPA of property
transfer

I

I

Yes

!

Yes

I

I
/

I

I

·-·1
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No

!

i
i

I

Yes
Yes

I

!

I
!

i

I

Yes

Yes
i

Yes

!

None

No

I
I

;
O&M requirements &
I
zoning restrictions
Deed notifications, notify
I
CERCLA VIIIEPA of property transfer.
I
i
95-04
I Development restrictions.
Deed notifications, notify
CERCLA VIII- i
EPA of property transfer.
i
95-14, 21, 22
·Develomnent restrictions I
Deed notifications, notify j
CERCLA VIII-96
EPA of property transfer. j
: Development restrictions. i

18-November1997

I

Yes

I

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

None

I

'

None

.,

Yes

No
Yes

Yes
No

Yes

I

Table 8: 004 Environmental Covenants
Waste Rock Pile

(hvner

Covenant
Date

Covenant Number

Property Descnption

Anchor
Anchor
Anchor
Anchor
Anchor
Church Placer
Gregory Gulch #3
Hampton
Hampton
Powers
Powers
Russell Gulch Sediment
Dam
Silver Dollar
Silver Dollar
Iroquois Check Dam
Keyst~me
Keystone
Keystone
Keystone
Pittsburg
Pittsburg
Pittsburg

William H. Hearne III
Shugar Living Trust
Shuger Living Trust
Shuger Living Trust
Glory Hole Mining Co.
State of Colorado
William C Russell Jr.
City of Black Hawk
Sanford S. Herrick
City of Black Hawk
City of Black Hawk

25-Aug-08
25-Aug-08
25-Aug-08
25-Aug-08
25-Aug-08
30-Oct-08
25-Aug-08
25-Aug-08
19-Oct-09
25-Aug-08
25-Aug-08

HMCOV00054
HMCOV00058
HMCOV00056
HMCOV00055
HMCOV00059
nJal
HMCOV00060
HMCOV00057
HMCOV00067
HMCOV00062
HMCOV00053

Helmer Lode Claim MS# 148, Gilpin County
Church Placer MS# 416, Gilpin County
Martin Lode Claim MS# 147, Gilpin County
Helmer Lode Claim MS# 148, Gilpin County
Helmer Lode Claim MS# 148, Gilpin County
Tract B, Parcel C, Church Placer Claim, Gilpin
Bates Lode Claim MS# 13391, Gilpin County
Hampton Lode claim MS# 581, Gilpin County
Rainbow Lode Claim MS# 770, Gilpin County
Hooe Lode Claim MS# 19873, Gilpin County
Powers Lode Claim MS# 550, Gilpin County

Robert/Anna Young

6-Oct-10

HMCOV00071

NW Qtr. Section 19, T 3 SOUTH, R 72 WEST

City of Black Hawk
Jefferson A. Fassler
City of Black Hawk
Bonanza Land, LLC
Bonanza Land, LLC
Bonanza Land, LLC
Bonanza Land, LLC
Bonanza Land, LLC
Superior Gold, LLC
Superior Gold, LLC

25-Aug-08
19-Mar-09
25-Aug-08
29-Aug-2013
29-Aug-2013
29-Aug-2013
29-Aug-2013

HMCOV00052
HMCOV00063
HMCOV00061
HMCOV00096
HMCOV00098
HMCOV00095
HMCOV00097

Silver Dollar Lode Claim MS# 591Gilpin County
Silver Dollar Lode Claim MS# 591 Gilpin County
Iroauois Lode Claim MS# 4969, Gilpin County
Helos Lode Claim MS# 127, Gilpin County
Moon Lode Claim MS # 818, Gilpin County
Express Lode Claim MS # 555, Gilpin County
Keystone Lode Claim MS# 163, Gilpin County
La Place Lode Claim MS# 6003, Gilpin County
18-Nov-2013
HMCOV00103
Dorchester Lode Claim MS # 408, Gilpin County
18-Nov-2013
HMCOV00IO0
Annie Marv Lode Claim MS# 11571, Gilpin County
Eighty Niner Lode Claim MS# 16779, Gilpin
Pittsburg
Superior Gold, LLC
18-Nov-2013
HMCOV00102
County
Pittsburg
Philip R. lnglee
HMCOV00IOl
15-Nov-2013
Mineral Lode Claim MS# 162, Gilpin County
Alva Adams
Scott Hobbs
Alva Adams Lode Claim MS# 6323, Gilpin County
Centennial East
Allen G. Provost
Togo Lode Claim MS # 17945, Gilpin County
Church Placer
Young Ranch
16-Nov-2013
HMCOV00099
Church Placer MS # 416, Gilpin County
Church Placer/Hazeltine
His Followers Limited, LP
Parcel 183524200009, Gilpin County
Parcel
183524200008, Gilpin County (Acct
Church Placer /Hazeltine
His Followers Limited, LP
Rll4740)
Church Placer/Hazeltine
His Followers Limited, LP
Parcel 18352420007, Gilpin County
Parcel 183524200008, Gilpin County (Acct
Church Placer/Hazeltine
His Followers Limited, LP
Rll4738)
Unless otherwise noted, covenant prohibits disturbance of engineered structure unless approved by CDPHE.
1
Deed restriction prohibits any future residential development of the property.
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5.0

PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

The 2009 Five-Year Review for the Clear Creek/Central City Superfund Site provided the following
protectiveness statement:
A full determination ofthe protectiveness of the remedies cannot be made because Site actions are
not complete. A determination ofprotectiveness will be obtained by completing a comprehensive
sampling ofClear Creek once the remedy is complete and operational. In the interim, exposure
pathways that could result in unacceptable risks to human health are being controlled. The
remedies that have been completed at the Site remain protective.
Eight recommendations were provided in the 2009 Five-Year Review. Items I, 2, 3, 4 and 6 affect
protectiveness, whereas items 5, 7 and 8 do not. The recommendations and a swnm.ary of the follow-up
actions are listed in Table 9.
In addition, on August 11, 2015, in an effort to update the IEUBK model used for risk analysis at the site,
EPA collected and analyzed soil samples from various waste piles in Central City. See discussion in
Section 6.2.2.

- 37 -

Table 9: Status of Recommendations from the 2009 Five-Year Review
Issue

Implementation Status Description

A 2010 Amendment to the OU4 ROD
selected active treatment of the National
Tunnel, Gregory Incline and Gregory
The Gregory Incline, National
Gulch surface water (which includes the
Tunnel and Quartz Hill
Quartz Tunnel discharge) at a new water
discharges remain the major
treatment plant. A conveyance pipeline
sources of metals loading to the
has been constructed to convey the
North Fork of Clear Creek.
sources to the location of the future water
These three discharges have
treatment plant. Construction of the new
been identified for treatment
water treatment plant is complete,
per the OU4 ROD.
however the plant is in the Operational
and Functional phase of the remedial
action.
The Quartz Hill tailings pile
has been identified for capping
Implementation of the remedy for the
or other response action under
Quartz Hill waste pile occurred, as
OU4. This task will need to be
described in Section 4.4.4
completed to finalize OU4
tasks at the Site.
The OU4 ROD called for
North Clear Creek
improvements. CDPHE will
Mine waste removal and sediment
continue to work with CDOT
improvement measures were installed in
to implement the North Clear
conjunction with the SH 119 widening
Creek improvements in
project, as described in Section 4.4.4.
coordination with CDOT's SH
119 widening project.
Construction of a flow-through
bulkhead in the Argo Tunnel is
needed to prevent a future
surge event that could
An Explanation of Significant Differences
overwhelm the ATWTF and
for the inclusion of a flow-through
result in a system by-pass. A
bulkhead was approved by EPA on
surge event from the tunnel
September 12, 2014. Construction of the
could cause a fish kill and
flow-through bulkhead is completed.
compromise the city of
Golden's drinking water
supply.
An evaluation of Clear Creek
CDPHE and EPA continue to collect
aquatic conditions and zincwater quality data, and sampling
loading reductions in the area
frequency of the Clear Creek reach along
of Silver Plume should be
Silver Plume was increased to eight times
conducted in coordination with during 2013. Recent data smmests that
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Stam&

Completion
Date

Pending

September
2018

Complete

September
2014

Complete

September
2012

Complete

October
2015

Complete

September
2017

Table 9: Status of Recommendations from the 2009 Five-Year Review
Completion
Date

:

I
I

Issue

Implementation Status Description

the Water Quality Control
Division and Colorado
Division of Wildlife prior to
the 2013 Water Quality Control
Commission triennial issues
scoping hearing. This data
collection effort should be
timed to support that hearing.

while the Burleigh Tunnel is a source of
. zinc loading, the majority of the zinc load
: originates along the east end of Silver
! Plume. Macroinvertebrate sampling
!
I
occurred in October 2014. CDPHE and
i
EPA was unable to reach agreement on an
approach for attainment before the 2015
rulemaking hearing. EPA and CDPHE
continues to collaborate on this matter
I
1
with the goal of reaching consensus before
the next rulemaking hearing (scheduled
for 2018)

I

Removal of five waste rock
piles in the headwaters of
Virginia Canyon would
eliminate any further transport
of metals-contaminated
sediment to Clear Creek and
the residents ofldaho Springs
during storm events.

The EPA Emergency Response Program
conducted a removal action to address the
five Virginia Canyon waste piles, as
described in Section 4.3.4. The action
included excavation, consolidation,
regrading and erosion control.

Repair damage to the sediment
control and mine waste
remediation project that
occurred as a result of the July
2009 severe storm event.

Damage incurred during the July 2009
storm event was repaired during 2010.
Additional damage was noted at the
Pittsburgh Waste Rock and Tailings Pile
as a result of the extreme rainfall event of
mid-September 2013. Repair work was
again conducted at the Pittsburg during
this period and completed the following
month.

Implement the ATWTF
improvements identified during
the Remedial System
Evaluation.

Status

'

i

I

i

I'

I

i

The ATWTF was reconfigured to function
as a high-density sludge treatment process
in 2013, as described in Section 4.3.4.
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August
2010

Complete

!I

Complete

I

October
2013

Complete

il

July
2014

I

.

l

6.0

FIVE-YEAR REVIEW PROCESS

This five-year review was largely completed between March and September 2014, but was extended to
include the results of the soil sampling effort described in Section 6.2.2. Components of the five-year
review included:
•
•
•
•
•
•
•

6.1

Community involvement
Document review
Soil sampling and analysis
Data review
Site inspection
Local interviews
Five-year review report development and review

Community Involvement

Members of the community were informally notified that the fifth five-year review was occurring via a
public notice published in the Clear Creek Courant newspaper on April 23, 2014. Notification also
occurred as an announcement at the May 8, 2014 meeting of the Upper Clear Creek Watershed
Association. The Clear Creek/Central City Community Involvement Plan was updated in conjunction
with this five-year review, and is included as Attachment E of this report. Once finalized, the community
will be notified that the five-year review has been completed, and the results of the review will be
provided to all Site document repositories.
A summary of the interviews is included in the updated Community Involvement Plan. One of the
comments is discussed below, as it pertains to the remedial action objectives and remediation goals
previously established for the Site.
One commenter expressed concern over the ability of the OU4 remedy to meet the new table value
standard for cadmium in surface water. In 2005, the Water Quality Control Commission adopted new
hardness based equations for cadmium in North Clear Creek. These equations applied to the Regulation
38 - Classifications and Numeric Standards for South Platte River Basin, Laramie River Basin,
Republican River Basin, Smoky Hill River Basin tables in 2010 and result in more stringent standards.
Since these new standards postdate the ROD, they will be reviewed to determine if they have an impact
on the determination of protectiveness of the remedy.
While it is anticipated that the NCCWTP will attain a discharge quality that meets the new, more stringent
cadmium requirements, the extent to which other sources may contribute cadmium loading is uncertain.
Following implementation of the NCCWTP, water quality and aquatic sampling of North Clear Creek
will be conducted throughout the year. The results of this effort will help determine if existing standards
might be attained, or ifless stringent Site-specific water quality criteria would be protective and necessary
for this segment.
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6.2

Document Review

Several relevant documents were examined in support of this five-year review. A list of documents
referenced is presented in Section 12. A thorough evaluation of remediation goals and associated
Applicable or Relevant and Appropriate Requirements was conducted.

6.2.1

Water Quality Applicable or Relevant and Appropriate Requirements

As part of the five-year review, ARARs developed during previous Site evaluations were reviewed. The
primary purpose of this review was to determine if any newly promulgated or modified requirements of
federal or state environmental laws have significantly changed the protectiveness of the remedies
implemented at the Site. The ARARs reviewed were those included in the OU2, OU3 and OU4 RODs.
The OUI ARARs were not reviewed because OUl was superseded by OU3.
The surface-water remedial action objective developed during the Phase II studies is to ''reduce metals
loading to streams from point discharges in order to reduce in-stream metals concentrations to levels
protective of aquatic life." The OU3 ROD stated:
"The Selected Alternative may not achieve Colorado state table value standards on Clear
Creek below the confluence with the West Fork ofClear Creek EPA and [CDPHE] will
monitor the effectiveness ofthe remedy after it is implemented to determine if state table value
standards are achieved If they are not achieved, an evaluation will be made to determine if
additional cleanup is required, or it may be determined that a site-specific state stream
standard can be established which is protective ofthe uses of Clear Creek."

Remedial actions have occurred with the general objective of protecting brown trout in Clear Creek's
mainstem as well as major tributaries. \Vhile no numeric criteria were established in the OU3 ROD, the
agencies have continually evaluated the goal of compliance with ARARs by comparing ambient water
quality to the water quality criteria outlined in regulations promulgated under the Colorado Water Quality
Control Act. Water quality standards for Clear Creek are promulgated by the Water Quality Control
Commission (WQCC) under Regulation 31-The Basic Standards and Methodologies/or Surface Water;
and Regulation 38 - Classifications and Numeric Standards for South Platte River Basin, Laramie River
Basin, Republican River Basin, Smoky Hill River Basin.
Table 10: Water Quality Standards for Clear Creek Basin in effect at OU3 ROD, 1991
Total Recoverable unless otherwise noted ·µg/L)
Iron
Lead
Mani~ese Ni~"'I Sill-er
Arsenic c~~miiun Chromii,un Copper

I

See:ment
01
02
03a
03b
04
05
06
07

08

VI

Ill

50
50
50

0.4
8.0
0.4
0.4
3.0
3.0

50
50
50
TVS

TVS

50

14

50
100
50
50
50
100 i
TVS I
100 I

-

-

-

I;,

25
25
25
40
25
25 i'
TVS t

Din.

25

-

TVS

TVS

TVS

TVS I TVS

-

1,000

25

-

-

-

-

25

-

-

I 1,000

300 'I 1,000
300 1,000
300 1,000
- 1,000

23
TVS
23

-

TVS

300

I

!

- 41 -

8.0
5.0
4.0

50

50
50
50

4.0
25

i

-

Zinc

Total

1,000
50
1,000
50
1,000
50
1,000
50
1,225
100
1,100 : 100

11

10
5.0
50
17

Dirss.

Total

0.1
0.1
0.1
0.1
0.1
0.1

80
280
90
450
60
100

TVS

TVS

9,400

100

0.1

740

-

-

-

-

Table 10: Water Quality Standards for Clear Creek Basin in effect at 003 ROD, 1991
Total Recoverable unless otherwise noted 1:µg/L)
Arsenic

Cadmium

Seement

09

TVS

TVS

10
11
12
13

50

0.4
3.0

TVS

50
50

10

0.4

Chromium
III
VI
TVS TVS

50

25

TVS

TVS

50
100

50
25

Conner
TVS

6.0
17
1,000
64

Iron
Diss. Total
TVS TVS

Lead

Ma1wanese
Total
TVS

1'1.ick,eJ

I Sih-er

Zinc

TVS
110

TVS

Diss.
TVS

TVS

TVS

300

1,000

4.0

50

1,000

50

0.1

TVS

TVS

TVS

TVS

TVS

TVS

TVS

300

-

50
45

50

-

-

1,000

50

50
0.1

-

5,400

-

300
5,000
500

TVS - Table Value Standards

In order to achieve the OU4 remedial action objectives, 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).
Table 11: Site Remediation Goals and Stream Standards in effect at 004 ROD, 2004
Remediation Goals (µg/L)
Stream Standard (µg/L)
Clear Creek
Clear Creek
Flow
North Fork
Metal
helm,\ Idaho
North Fork
below Idaho
Regime
(Segment
Springs
(Segment 13b)
Springs
13b)
(Se!2ll1ent 11)
(SeIDD.ent 11)
_High-Flow __
Zinc
381
200
____ _1,864 (740)1_ ___ _______ 339 (300)
-----------------------( dissolved)
Low-Flow ·--------------~-675
300
1,864 (740) 1
339 (300) 1
Copper
_High-Flow __
7.4
5.2
64
17
------------------ ---------~---~-~----~--- ------------------------ ------------------~-------( dissolved)
Low-Flow
15.1
9.2
64
17
1
1.9
Cadmium __ High-Flow _
1.4
6.0 (1.9)
1.4
------------------ ------------------------------------------------~(dissolved)
Low-Flow
3.5
2.3
6.0 (3.5)1
2.9
Manganese _High-Flow __ _____ _1,531 _____
600
5,293 {1,431 )1 -------861(600) 1_______
-----------------------(dissolved)
Low~Flow
2,021
600
5,293 (2,021) 1
861 (600) 1

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 2009 is outlined in the 2009 Five-Year Review.
Since the 2009 review, the WQCC has further amended Regulation 38. Effective January 1 2010,
segment 2 was divided into three segments. Clear Creek segments 2a, 2b and 2c were created to better
represent differences in water quality between the segments. Temporary modifications were revised
based on the re-segmentation and/or to be protective of the aquatic community expected to be present in
the riverine portions. The new temporary modifications were listed as:
Segment 2a: Zn(ac) = 586 µg/L; Zn(ch) = 353 µg/L; Cd(ch) = 1.54 µg/L
Segment 2c: Cu(ch) = 11.4 µg/L
Segment 11: Cd(ch) = 1.42 µg/L
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Recalculated underlying zinc standards were also adopted for segments 2a, 2c, 3a, 3b and 11.
Zn(ac) = O.978e0.8537[1n{herdness)]+l.9467)
Zn(ch) = O.986e0.8537[1n(hardness)]+l.8032)
In addition, a review of trivalent chromium standards showed that the existing standard was not
protective of aquatic life when the average hardness was less than 61 mg/L. Therefore, the chronic
chromium III standard for segments with aquatic life use classifications and an average hardness less than
61 mg/L, was revised to table value standards. This applies to Clear Creek segments 1, 3a, 3b, 6, 9a and
10.
Changes to the arsenic standards were also effective January 1, 2010. The acute and chronic arsenic
standards were set at 340 µg/L (dissolved) and 0.02 µg/L (total recoverable), respectively, for most
segments (1, 2a, 2b, 2c, 3a, 3b, 4, 6, 9a, 9b, 10, 11, 12 and 13a). New chronic standards for arsenic were
applied to segment 5 (7.6 µg/L total recoverable) and segment 13b (100 µg/L total recoverable).
The classifications and standards for the Clear Creek Basin effective April 30, 2014, were used for this
five-year review and are provided in Attachment B.

6.2.2

Soil Applicable or Relevant and Appropriate Requirements

During the Phase II studies, the potential risk from lead in soil was evaluated by estimating blood lead
levels using the Integrated Exposure Uptake Biokinetic {IEUBK) model. The model inputs included a
conservative exposure scenario and minimum and maximum lead concentrations in sampled waste piles.
The estimated blood lead level ranged from 22 micrograms lead per deciliter blood (µg/dL) to 30 µg/dL,
above.the range of concern of 10-15 µg/dL established by EPA in 1988.
The 1988 IEU BK modeling used an average residential scenario for children aged Oto 72 months; a soil
lead concentration of 500 mg/kg; assumed both indoor and outdoor exposures; and used 12.5 µg/dL as the
cutoff blood lead concentration. Based on this scenario, 95.54 percent of the population was protected
using a remedial action benchmark of 500 mg/kg.
A voluntary blood lead survey was conducted during September 1990 in the communities of Idaho
Springs, Black Hawk and Central City. A total of 105 children under age six participated. The average
blood lead level was 5.9 µg/dL. Fifty-five children had blood lead levels less than 5 µg/dL. Nine children
(8.6 percent) were found to have blood lead concentrations between 10 µg/dL and 15 µg/dL. The survey
concluded that children with blood lead levels of 10 µg/dL or greater tended to have backyard soil lead
levels equal to or greater than 500 mg/kg.
In 1989, the EPA Office of Solid Waste and Emergency Response {OSWER) issued Directive 9355.4-02
recommending an interim soil cleanup level for lead at 500 to 1,000 mg/kg. This range was considered
protective for direct contact at residential settings.
Based on the IEUBK model, blood lead survey and EPA Directive 9355.4-02, a remedial action
benchmark for lead of 500 mg/kg was used.
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In August 1994, OSWER issued Directive 9355.4-12, Revised Interim Soil Lead Guidance/or CERCLA
Sites and RCRA Corrective Action Facilities. This directive recommends using 400 mg/kg soil lead
(based on application of the IEUBK model) as a screening level for lead in soil for residential scenarios at
CERCLA sites and at RCRA Corrective Action sites. Residential areas with soil lead below 400 mg/kg
generally require no further action, while at sites where the screening level is exceeded, OSWER
recommends using the IEUBK model during the Remedial Investigation or the RCRA Facility
Investigation for evaluating potential risks to humans from environmental exposures to lead under
residential scenarios. EPA further recommended that a soil lead concentration be determined so that a
typical child or group of children exposed to lead at this level would have an estimated risk of no more
than 5 percent of exceeding a blood lead of 10 µg/dL. In applying the IEUBK model for this purpose,
appropriate site-specific data on model input parameters, including background exposures to lead, would
be identified.
Until recently, the U.S. Centers for Dise~e Control and Prevention (CDC) had established a level of
concern for case management of 10 µg/dL. Recent scientific research, however, has shown that blood lead
levels below 10 µg/dL can cause serious and irreversible health effects in children. Blood lead levels
below 10 µg/dL have been associated with neurological, behavioral, immunological and developmental
effects in young children. On January 4, 2012, CDC's Advisory Committee on Childhood Lead Poisoning
Prevention (ACCLPP) recommended that CDC adopt the 97.5 percentile blood lead level of children in
the United States (ages 1 to 5 years old) as the reference value for designating elevated blood lead levels
in children. Based on the latest National Health and Nutrition Examination Survey (NHANES) data, the
97.5 percent currently is 5 µg/dL. On June 7, 2012, the CDC released a statement indicating concurrence
with the recommendations of the ACCLPP. CDC plans to use the reference value as defined to identify
high-risk childhood populations and geographic areas most in need of primary prevention.
On August 11, 2015, in response to CDC's statement and an effort to update the IEUBK model used for
risk analysis at the at the site, EPA collected and analyzed soil samples from various waste piles in
Central City. The samples were analyzed for lead and arsenic speciation and bioavailability determination
using both in vivo and in vitro methods. The study results lacked sufficient location-specific data to
evaluate potential residential exposure levels relative to soil concentrations of lead and arsenic, as
discussed in Section 6.2.2 and the Draft Technical Memorandum titled "Characterization of Waste Rock
Piles in the Central City/Clear Creek Superfund Site:Pb and As speciation at the Advanced Photon
Source (Argon National Laboratory) and Bioavai/ability determination using both in vivo and in vitro
methods", dated November 16, 2016.
The lead cleanup at the Site integrates EPA's 1994 Revised Interim Soil Lead Guidance for CERCLA
Sites and RCRA Corrective Action Facilities (Office of Solid Waste and Emergency Response [OSWER]
Directive 9355.4-12) and the 1998 update to this guidance (Clarification to the 1994 Revised Interim Soil
Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities (OSWER Directive 9200.427P). However, in 2016, EPA's Office of Land and Emergency Management (OLEM) released Directive
9200.2-167, which updates the scientific considerations to be used at lead cleanups conducted according
to EPA's 1994 and 1998 directives. EPA's experience has demonstrated that lead-contaminated soil
responses are more effective when they employ a multi-pathway approach. Thus, the 2016 directive
highlights the current science and risk assessment tools that EPA may consider when implementing lead
cleanups. A similar evaluation to the one completed on August 11, 2015, is planned for the near future
which will include addressing the deficiencies of the previous study, which will include, among other

- 44 -

objectives, the collection and analysis of more robust location-specific data and consider current guidance
to determine if any changes are warranted to ensure future protectiveness.
A copy of the 2016 directive can be found at https://semspub.epa.gov/src/document/08/1884174.pdf.

6.3

Data Review

Surface water sampling has been conducted at the Clear Creek/Central City Superfund Site since the early
1980s. For this five-year review, an evaluation of surface water data collected from 2010 through 2013
was evaluated. Soil sampling conducted during August 2015 was also reviewed, as discussed in Section
6.2.2.

6.3.1

Operable Unit 3

The 20 IO through 2013 surface water data was reviewed and the current water quality by stream segment
was compared to the water quality standards in effect at the time of remedy decision (OU3 ROD,
September 1991) and in effect as of March 2014.
Stream segment descriptions are provided in Table 12, and are depicted on Figure 6.

Table 12: See:mentation of Study Area (1991 and 2014)
Segment
ID
01

02

2a

2b

2c

03

3a

I

3b

04

2014 Descnptlon

1991 Description

Mainstem of Clear Creek, including all tributaries, lakes, and reservoirs, from the source to the I-70 bridge above
Silver Plume
Mainstem of Clear Creek, including alt of
the tributaries, lakes and reservoirs, from
the I-70 bridge above Silver Plume to the
Argo Tunnel discharge, except for the
specific listings in Se!!Illents 3 throu!ili 9
Mainstem of Clear Creek, including all of the tributaries and
I 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
I
I
Mainstem of Clear Creek, including all of the tributaries and
I
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 See:ments 4 throu~h 8
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
Mainstem of South Clear Creek, including
all tributaries, lakes, and reservoirs, from
II
the source to the confluence with Clear
Creek, excent for the specific listing in 3b !
I Mainstem of South Clear Creek, including all tributaries and
I wetlands, from the source to the confluence with Clear Creek,
, except for the specific listing in 3b and 19
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
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Table 12: Sel!Dlentation of Study Area (1991 and 2014)
Segment

ID

1991 Descnptlon

2014 De~criptton

05

Mainstem of West Clear Creek from the confluence with Woods Creek to the confluence with Clear Creek
All tributaries to West Clear Creek, including all lakes and reservoirs, from the source to the confluence with
06
Clear Creek, except for the specific listings in Segments 7 and 8
Mainstem of Woods Creek from the outlet Mainstem of Woods Creek from the outlet of Upper Urad Reservoir
07
ofUpper Urad Reservoir to the confluence to the confluence with West Clear Creek, including Lower Urad
with West Clear Creek
Reservoir
08
Mainstem of Lion Creek from the source to the confluence with West Clear Creek
Mainstem of Fall River, including all
09
tributaries, lakes, and reservoirs, from the
source to the confluence with Clear Creek
Mainstem of Fall River, including all tributaries and wetlands,
9a
from the source to the confluence with Clear Creek
Mainstem of Trail Creek, including all tributaries and wetlands,
9b
from the source to the confluence with Clear Creek
Mainstem of Chicago Creek, including all
Mainstem of Chicago Creek, including all tributaries and
10
tributaries, lakes, and reservoirs, from the
wetlands, from the source to the confluence with Clear Creek,
source to the confluence with Clear Creek
except for specific listings in Seement 19
Mainstem of Clear Creek from the Argo
Mainstem of Clear Creek from a point just above the Argo Tunnel
11
Tunnel discharge to the Farmers Highline
discharge to the Farmers Highline Canal diversion in Golden,
Canal diversion in Golden
Colorado
All tributaries to Clear Creek, including all
All tributaries to Clear Creek, including all wetlands, from the
. lakes and reservoirs, from the Argo Tunnel
Argo Tunnel discharge to the Farmers Highline Canal diversion in
12
discharge to the Farmers Highline Canal
Golden, Colorado, except for specific listings in Segment 13a and
diversion in Golden, except for specific
13b
listings in Segment 13
Mainstem of North Clear Creek, including
13
an tributaries, lakes and reservoirs, from the
source to the confluence
Mainstem ofNorth 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,
13a
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
Mainstem of North Clear Creek, including all tributaries and
wetlands, from a point just below the confluence with Chase
13b
Gulch to the confluence with Clear Creek, except for the
specific listings in Segment 13a
All tributaries to Clear Creek, including wetlands, within the Mt.
19
Evans Wilderness Area
*Bold text added to highlight changes in text from 1991 to 2014

Using the Water Quality Control Division's 2012 303(D)Listing Methodology, an evaluation of
attainment of the 1991 and 2014 water quality standards was performed for each segment. In addition,
Macroinvertebrate Multi-Metric Index data was reviewed using methods described in Water Quality
Control Commission Policy 10-1.
A summary of the attainment of the water quality criteria in effect at the OU3 ROD is provided in Table
13. As detailed in Section 6.2.1, the OU3 remedial actions have occurred with the general objective of
protecting brown trout in Clear Creek's mainstem as well as major tributaries. While no numeric criteria
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were established in the OU3 ROD, the agencies have continually evaluated the goal of compliance with
ARARs by comparing ambient water quality to the water quality criteria outlined in regulations
promulgated under the Colorado Water Quality Control Act.
In segments where an impairment was indicated, the source data was further evaluated to see if there is a
discernible cause of impairment.
Segment 2a - zinc impairment
As noted in previous five-year review reports, the zinc concentration in Segment 2a is above the
water quality criteria in place at the time of the 1991 ROD (280 µg/L), with an 85th percentile
value of 303 µg/L. To address this issue, CDPHE and EPA planned to conduct an evaluation of
aquatic conditions, including habitat, to determine the appropriate biological expected condition
for the segment. While a habitat assessment was conducted by CDPHE with assistance from the
Colorado Parks and Wildlife division, no formal report was generated, However, data reviewed as
part of the assessment indicated that the target area is too steep and aquatic conditions would not
provide sufficient habitat to support fish.
The Burleigh Tunnel was originally identified as a priority mine discharge for remedial action.
However, annual high-flow and low-flow monitoring conducted between 1999 and 2001 indicated
that the in-steam concentrations of dissolved zinc downstream of the Burleigh Tunnel were
significantly below the aquatic stream standard. Additionally, the local municipality, the town of
Silver Plume, does not extract water for domestic use from either ground or surface water
downstream of the discharge. Therefore, it was concluded that the Burleigh Tunnel discharge does
not pose a threat to human health or the environment. An amendment to the OU3 ROD was issued
in September 2003 to select the No Action Alternative as the remedy for the Burleig..li. Tunnel.
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Table 13: Summary of Non-Attainment of2010-2013 Data Compared to 1991 Water Quality
Standards within the Clear Creek Watershed Study Area
Sel!IIlent2
COSPCL0I
COSPCL02
(a,b,&c)3
COSPCL02a
COSPCL02b
COSPCL02c
COSPCL03a
COSPCL03b
COSPCL04
COSPCL05
COSPCL06
COSPCL07
COSPCL08
COSPCL09
(a& b)3
COSPCL09a

Causes of Imnairment1

Designated U8e
Aquatic Life- Cold l

No Data

Aquatic Life- Cold 1

Zinc

AQuatic Life- Cold I
Aquatic Life- Cold 1
AQuatic Life- Cold 1
Aauatic Life- Cold 1
Aciuatic Life- Cold 2
Aquatic Life- Cold 1
Aciuatic Life- Cold I
Aquatic Life- Cold I
Aciuatic Life- Cold 2
Aquatic Life- Cold 2

Zinc
Cadmium, Conner, Tot. Rec. Iron, Lead, Manganese, Nickel, Zinc
No Data
No Data
No Data
Silver
Copper (ac), Zinc (ch)
No Data
No standards annlied in Ref!Ulation 38

Aquatic Life- Cold 1

Cadmium (ac/ch), Copper (ac/ch), Lead (ch), Manganese (ch), Zinc (ch)

Aquatic Life- Cold 1

Coooer (ac/ch), Zinc (ac/ch)
Cadmium
(ac/ch), Copper (ac/ch), Lead (ch), Manganese (ch), Silver (ac), Zinc
COSPCL09b Aquatic Life- Cold 1
(ac/ch)
COSPCLIO
Aquatic Life- Cold 1 No Data
COSPCLll
Aquatic Life- Cold 1 Sulfate ( ch)
COSPCL12
Aquatic Life- Cold 2 No Data
1
Causes of impairment based on the water quality standards applicable at the time of the 1991 ROD and evaluated
using the detailed assessment procedure with paired hardness values for hardness dependent standards.
2 Refer to Figure 6.
·
3
Historical ( 1991) stream segmentation

Segment 2c- cadmiwn, copper, iron (total recoverable), lead, manganese, nickel and zinc
impairments
Based on the attainment assessment, Segment 2c appears to exceed 1991 water quality standards
for several parameters. However, a review of the 2010-2013 data indicates it is heavily
influenced by sampling of Turkey Gulch near the Rockford Tunnel discharge (approximately 40
percent of samples). When the Segment 2a, 2b, and 2c data is combined into one segment as was
the case in 1991, attainment is achieved for all parameters except for zinc.
Segment 5 - silver impairment
Segment 5, mainstem West Clear Creek, exceeds the 1991 water quality criteria for silver. Based
on a review of the 2010-2013 sampling data, the silver detections are located high in the watershed
(downstream of Hoop Creek). No contaminant source areas were identified in this reach of West
Clear Creek during the Phase II investigations, with the exception of the Urad Mine. The Urad
treatment plant is regulated under the Colorado Discharge Permit System.
Segment 6 - acute copper and chronic zinc impairments
Segment 6 has very low average hardness (11 mg/L), which leads to stringent calculated table
value standards for copper and zinc. During the 2010-2013 data period, all samples were collected
on Mad Creek above the confluence with West Clear Creek. No source areas were identified along
Mad Creek during the Phase II investigations.
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Segment 9a - acute and chronic copper and zinc impairments
No sources of metals contamination were identified along Fall River during the Phase II
investigations. While the attainment analysis indicates that copper and zinc are above the 1991
water quality criteria, Segment 9a has very low hardness (26 mg/L). This translates to stringent
calculated table value standards.
Segment 9b- acute silver, chronic lead and manganese; and acute and chronic cadmium, copper
and zinc impairments
Trail Creek (Segment 9b) contains elevated concentrations of several metals. During the Phase II
investigations, it was determined that while Trail Creek exceeded state stream standards, the flow
was low enough to not impact mainstem Clear Creek. Therefore, no remedial actions were
performed.
Segment 11 - sulfate impairment
Segment 11 indicates non-attainment for sulfate; however there was no remediation goal
established for sulfate. In addition, there were only two samples within the period of analysis. Data
sets comprised of three or fewer samples that indicate impairment of the chronic standard will result in
placement on the WQCC Regulation 93 - Colorado's Section 303(D) List ofImpaired Waters and
Monitoring and Evaluation List Monitoring and Evaluation List (M&E List) which identifies water
bodies where there is reason to suspect water quality problems, but there fs also uncertainty regarding
one or more factors, such as the representative nature of the data.
The attainment of the new arsenic standards was also assessed. All segments for which data was available
indicated an attainment with the arsenic standards in effect in 2014 with the exception of segment 12.
However, the detection limit for total recoverable arsenic was generally higher than the new chronic
standard of 0.02 µg/L. The 85th percentile total recoverable arsenic in segment 12 was 13 µg/L, but all of
the arsenic data for segment 12 was collected from Gilson Gulch and its tributaries during 2010 and 2011,
to characterize the potential sources prior to the remedial actions performed by the Clear Creek Watershed
Foundation.
A thorough review of the data used in the attainment analysis shows that there may be bias in the
sampling method, where several data points within a segment are collected from one or two locations as
opposed to being evenly distributed throughout the segment. Additionally, there is a tendency to sample
near known or suspected sources. A revised sampling program will be developed and implemented so that
a determination of protectiveness can be made.

6.3.2

Operable Unit 4

Using the Water Quality Control Division's 2012 303(0) Listing Methodology, the Ou 4 Remediation
Goals (RGs) were also compared to the data collected between 2010 and 2013 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.
With the exception of copper, the lower portion of segment 11 is in attainment of the OU4 RGs. The RGs
for segment 13b, North Clear Creek, have not been attained; however remedial actions are not complete.
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Table 14: Summary of 004 Remedial Goals and Current Water Quality (µg/L)
Remediation Goals
2010-2013 85th Percentile
Clear Creek
CC-50 North
Contaminant
North Fork
Below North
Clear Creek
CC-60 Clear
Flow
of Concern
(Segment
Clear Creek
above
Creek at Church
Regime
13b)
(Segment 11 Confluence with
Ditch
lower portion)
Mainstem
Zinc
High-Flow
381
200
458
99
(dissolved)
Low-Flow
675
300
1,116
199
High-Flow
Copper
7.4
5.2
20.9
7.8
(dissolved)
Low-Flow
15.1
9.2
14.4
6.7
High-Flow
Cadmium
1.9
1.4
2.2
0.4
(dissolved)
Low-Flow
3.5
2.3
3.3
0.7
Himi-Flow
Manganese
1,531
600
984
96
( dissolved)
Low-Flow
2,021
600
2,093
170
6.3.3

Summary

In some segments, completion of planned response actions should result in significant water quality
improvements. For example, once the OU4 remedy is completed, water quality is expected to improve in
segments 13b and 11. As response actions continue, the agencies will evaluate improvements in water
quality to determine if existing standards are being attained. If standards are not attained, the agencies will
evaluate the need for additional remedial actions or for site-specific water quality criteria that remain
protective of the designated uses. Where appropriate, the agencies may propose revisions to existing water
quality criteria.
Although future response actions will improve water quality in some segments, other segments, including
some that periodically exceed standards for one or more metals, will not be improved by the future
response actions. The most notable of these segments is Segment 2a, where zinc levels frequently exceed
existing standards. To address this issue, the agencies plan to conduct an evaluation of aquatic conditions,
including habitat, to determine the appropriate biological expected condition for this segment. The results
of this investigation will help determine if existing standards might be attained, or if additional remedial
actions or site-specific water quality criteria are necessary for this segment.
Continued monitoring and evaluation is planned by the CDPHE and supported by the EPA to evaluate the
protectiveness of the remedy.

6.4

Site Inspection

Because remedial and operation and maintenance activities continue at the Site, various CDPHE and EPA
project managers make routine visits to specific portions of the Site. Annual O&M inspections are also
conducted. For this five-year review, a Site-wide visit was conducted June 30 through July 3, 2014.
Additionally, in an effort to update the IEUBK model used for risk analysis at the site, a number of waste
rock piles in Central City were sampled and analyzed for lead and arsenic concentrations and
bioavailability. The purpose of these efforts were to assess the protectiveness of the remedies that have

- 50 ~

been completed and to evaluate the integrity and success of previously constructed remedy components
including:
•
•
•

Waste pile characterization, slope stabilization and capping;
Revegetation effons and
Discharge or run-on conveyance structures

A more detailed description of Site observations and findings relative to these efforts is provided in the
discussion of each operable unit.
CDPHE staff visited each OU2, OU3 and OU4 Site feature during the week of June 30, 2014. The
implemented remedies appear to be operating as designed. Kotably, the sediment retention structures
located in Willis and Russell gulches have captured significant sediment: The Willis Gulch and Russell
Gulch drop structures were nearly or completely full of sediment; however these basins are located up
gradient of the Russell Gulch Sediment Dam. The Russell Gulch Sediment Dam contained approximately
2.5 feet of sediment, with ample capacity remaining.
The Recommended Annual O&M/Remedy Evaluation Checklist provided in OSWER 9355.0-87 was
completed and is attached. No significant findings were discovered.

6,5

Local Interviews

Between June and August 2014, CDPHE and EPA community involvement coordinators conducted
interviews of various parties in person and by telephone. Interviewees included citizens residing within
the Site, public officials and members of the Upper Clear Creek Watershed Association. The results of the
interviews are presented in the 2014 update of the Clear Creek/Central City Community Involvement Plan
(See Attachment G).
7.0
TECHNICAL ASSESSMENT
The following conclusions have been determined for the remedies at the Clear Creek/Central City
Superfund Site:

7.1

Operable Unit 1

Question A:

Is the remedy functioning as intended by the decision documents?

The OU3 ROD superseded the OUl ROD, therefore no remedies were implemented under the heading of
OUI.

Question B:

Are the assumptions made at the time ofthe remedy selection still valid?

Not applicable.
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Question C:

Has any other information come to light that could call into question the protectiveness of
the remedy?

Not applicable.

7.2

Operable Unit 2

Question A:

Is the remedy functioning as intended by the decision documents?

Yes. 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 collapsing 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
theOU2ROD.

Question B:

Are the assumptions made at the time of the remedy selection still valid?

Yes. The OU2 Remedial Investigation and Feasibility Study 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, a Baseline Risk Assessment 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 established human health action levels for lead and arsenic in soil. The established
action levels were 500 mg/kg for lead and 130 mg/kg for arsenic. 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,
an explanation of significant differences 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.

Question C:

Has any other information come to light that could call into question the protectiveness of
the remedy?

No other information has come to light since the previous five-:-year review that could call into question the
protectiveness of the remedy relative to OU 2.
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7.3

Operable Unit 3

Question A:

Is the remedy functioning as intended by the decision documents?

Yes. Remedial actions at OlJ3 have been completed. The flow through bulkhead is construction complete
and functioning as designed to eliminate surge events and control flows that could potentially overwhelm
the Argo Tunnel WTP (reducing treatment costs and eliminating the need to by-pass during the spring
recharge). The Argo Tunnel WTP continues to achieve a 99.9 percent reduction in metals loading from
the tunnel into Clear Creek. The Virginia Canyon Ground Water Project was completed, treating this nonpoint source load at the Argo Tunnel WTP and eliminating between 200 and 500 pounds of zinc per day
to the mainstem. The Big Five discharge also was collected and conveyed to the Argo Tunnel WTP,
eliminating another 50 pounds per day of metals contamination to the mainstern. OU3 waste piles that
have been regraded and/or capped are stable and show no evidence of erosion into adjacent streams.
Human exposure to contaminated water is being minimized by removing direct contact with tunnel
discharges. Residences previously identified as being exposed to unacceptable metal concentrations in
their drinking water have been supplied point-of-use water treatment systems or an alternate water supply.

Question B:

Are the assumptions made at the time of the remedy selection still valid?

Yes. The data used during the previous risk assessment was reviewed, see Attachment C.
Based on that review, and in light of the December 2916 memo, the risk evaluation for lead needs to be
updated in accordance with EPA's new guidance on blood lead levels ranging from 2-8 µg/dL (vs. old
value of IO µg/dL, and in this case of the baseline risk performed prior to signing the ROD, 12.5 µg/dL).
It would also be prudent to do location-specific risk evaluation based on the residential location and soil
concentrations for lead and arsenic. In an attempt to update the IEUBK model for the site, EPA collected
and analyzed waste rock soil samples for lead and arsenic speciation and bioavailability using both in vivo
and in vitro methods. The study results lacked sufficient location-specific data to evaluate potential RBC
levels relative to soil concentrations oflead and arsenic, as discussed in Section 6.2.2. A similar
evaluation is planned for the near future and will be revised to address the deficiencies of the previous
study, which will include, among other objectives, the collection and analysis of more robust locationspecific data, consistent with Region 8 strategy for risk evaluation of lead.

Question C:

Has any other information come to light that could call into question the protectiveness of
the remedy?

No. As described in the 2008 O&M Inspection Report, the Chase Gulch #2 Mine Waste Pile and Clay
County Mill Site property owners have made some land-use modifications (i.e., road building,
construction fill placement). CDPHE will continue to monitor these and other changes for potential
impacts to the remedies, including changes in land use (i.e. additional residential development).

7.4

Operable Unit 4

Question A:

Is the remedy functioning as intended by the decision documents?

Yes, for those portions of the remedy constructed. The overall OU4 remedy has yet to be finalized.
However, significant portions of the remedy have been completed as presented in Section 4.4.4.
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The OU4 tasks yet to be completed, as prescribed in the OU4 ROD, are described in Section 9.0.

Question B:

Are the assumptions made at the time of the remedy selection still valid?

Yes. No new toxicological information was discovered during the five-year review that would indicate the
risk assessment for OU4 is no longer appropriate.

Question C:

Has any other information come to light that could call into question the protectiveness of
the remedy?

No other information was discovered during this fifth five-year review that calls into question the remedy
protectiveness.

7.5

Technical Assessment Summary

According to the data reviewed, the Site inspection and the interviews, the remedies that have been
completed are functioning as intended by the decision documents. There have been no changes in the
physical conditions of the Site that would affect the protectiveness of the remedy. There have been no
changes in the ARARs that impact the remedy selected and implemented at the Site. There is no
information that calls into question the protectiveness of the remedies constructed to date.
Following completion of all of the prescribed OU4 remedial actions, the concentrations of metals in Clear
Creek below Idaho Springs (Segment 11) are expected to be significantly reduced. At that time,
compliance with the remedial action objectives can be assessed. CDPHE and EPA may want to participate
in a use attainability analysis to determine whether numeric remediation goals are appropriate and
whether additional remediation efforts are warranted.
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8.0

ISSUES

Although no serious deficiencies were discovered during the five-year review, the following issues should
be resolved:

Table 15: Issues
Is~ues
Compliance with surface water ARARs cannot be assessed
due to bias in the sampling program
Remedial actions along Clear Creek Segment 2a may not be
able to achieve attainment of the water quality standard for
zinc
Cattle encroachment is occurring at the Church Placer mine
I
water repository and may impact the vegetated cover
I
Seep water from the Church Placer mine waste repository is
I
migrating onto an adjacent property.
In an attempt to update the 1988 IEUBK model used at the
site, EPA completed lead and arsenic speciation and
bioavailability on several waste rock piles. However, the study
lacked sufficient location-specific data to evaluate potential
RBC levels relative to soil concentrations. A similar evaluation
is planned for the near future and will be revised to address the
deficiencies of the previous study, which will include the
collection of more robust location-specific data.
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 I
AA~
I

Affects Current
Protectiveness
(YIN)

Affects Future
Protectiveness
(YIN)

N

y

N

y

N

y

N

y

N

y

N

y

I

- 55 -

i
i

I

9.0
RECOMMENDATION AND FOLLOW-UP ACTIONS
With EPA and CDPHE oversight, the corresponding recommendations and follow-up actions are as
follows:
Table 16: Recommendations and Follow-Up Actions
ls&ue

Compliance with surface
water ARARs cannot be
assessed due to bias in the
sampling program.

Recommendation and Follow-up
Action
A systematic, representative
sampling program should be
developed and implemented,
including appropriate arsenic
detection limits, to determine
compliance with surface water
quality criteria.
Additional water quality and
aquatic sampling will provide
information on protectiveness.
Resegmentation or a site-specific
stream standard may be proposed
at the 2015 triennial hearing.

Party

Responsible

Milestone
Date

Affect,;
Protectiveness
{YIN)

Cunent

future

EPA and
CDPHE

9/2018

N

y

EPA and
CDPHE

6/2015

N

N

Continue frequent site visits and
fence repairs

CDPHE

6/2015

N

y

Assess the nature and extent of the
seep·and mitigate as determined
appropriate

CDPHE

9/2018

N

y

The IEUBK model used for
the determination of the
remedial action goal for lead
in soil needs to be revised to
reflect the most current
guidance

Run the IEUBK model using the
current default values and target
blood lead levels. Address
deficiencies of previous study and
consider curr~nt guidance to
determine if any changes are
warranted to ensure
protectiveness.

EPA and
CDPHE

9/2018

N

y

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
the RAO of supporting the
survival of a brown trout
population in the North Fork
of Clear Creek.

Obtain an agreement with the city
of Black Hawk and Gilpin County
to maintain minimum instream
flows in North Clear Creek

EPA and
CDPHE

9/2016

y

y

Remedial actions along Clear
Creek Segment 2a may not
be able to achieve attainment
of the water quality standard
for zinc.
Cattle encroachment is
occurring at Church Placer
repository and may impact
the vegetated cover.
An intermittent seep was
discovered during a routine
inspection of the repository.
A grab sampled collected of
the seep revealed elevated
levels of zinc.
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10.0

PROTECTIVENESS STATEMENT

OU2 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.
OU3 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.
OU4 A protectiveness determination of 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 water treatment plant can operate 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

11.0

NEXT REVIEW

The next five-year review for the Clear Creek/Central City Superfund Site is required by five years from
the date of this review.
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ATTACHMENT B: WATER QUALITY STANDARDS

Bl: Effective September 30 1991
82: Effective April 30 2014
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TA B L E

III

M E T A L P A R A ME T E R S
{Concentrations in ~g/1)
MEW,(l)

D.RINKL"'-IG

AQUATIC LIFE (1)(3)(4)(J}

WUER.

AGIUCUI.l'URE C2)

SUPPLY(2)ilUDU.J:llUII

.

Azsenic

Acute• 950
Chrouc • 1.50

Acute • 360
C'n.:on.ic • l50

.

100CA)

so<t>

(30-DAY)

(l-l>AY)

.

Barii.iu.

1,oooCE:)
0.-DAY)

too{A,B)

Beryllium

JO-DAY)

Acute
CadmiWll

g

eCl.l28[ln(hardness)J-2.905)

"(!rout)•

8

(l.l28{ln(hardnesa)]-3.828.)

io<i>
(l-DAY)

Chronic• e<0.785Z(ln(barduess)]-3.490)

(30-DAY)

Ac.Ute• e<0.8l9[ln(hardnesa)J .+3.688)

lOO(B)

soCE>

Chromium n.1(5)

Chronic - eC0.819{ln(hardness)] +l,561)

(JO-DAY)

(l-DAY)

Chramium VICS)

.Acute • .l6

l0O(!)

so{E)

Chroll.ic • 11

(JO-DAY)

Cl-DAY)

Copper

Acu1:e •

7 eC0.94U(lD.(hai=uuess)]

.

--o. 7703)

Chron1c • e C0.8545[lu(ha...."'"<ine~s)]-l.465)

Iron

Qirouic = l,OOO(tot,rec:.)CA,C)

(Con~inued on Next Page)

\

lO(D)

\

-49-

200(!)

1,ooo(F)

(JO-DAY)

(30-JlAY)
(F)

JOO(dia)
(JO-DAY)

TA SL E III (CONT IN U ED)
DRINIC.IMG

AQUAl'IC LIFE (1)(3)(4)(J)

M£l'.AL(1)

Lead

..' Manga.Q.ese

AGlUCULTUR.E(2)

Acute• feCl.6148[ln(hardness)]-2.1805)

100CB)

soCE>

Chronic• e(l.417{1n(tiarduess))-S.167)

(30-DAY)

Cl-DAY)

Chronic - ~,ooo(tot. -rec.)(C)

2oo<B)

SO(dis)

(JO-DAY)

{JO-DAY)

.
Mercury

Acute"" 2.4
Chronic• O.l
FB.V(f1sh) (6) • 0.01

Nickel

Acute •

Silver

CFJ

2.o(E)
Cl-DAY)

i eC0.16[ln{hardness) ]+4.02)

Chronic•
Seleuiw

WATER
SUPPlY(2)

8 (0.76[ln(hardness)J+l.06)

200CB)
(JO-DAY)

2o(B,D)
(30-DA.Y)

Acute • 135
Chronic .. 17

1o(E)
Cl-DAY)

.

Acute• ..!..e( l.72(ln(bardness)]-6.52)

so<t>

Chronic • eCl.72[ln(bardness)]-9.06)

(1-DAY)

"(trout)• e~l.72[lu(hardness)]-10.~l)

Thalli\1111

Chronic• 15(C)

Uranium

Acute• e(l.102llln{hardness)]+2.7088)
Chrottic • e(l.l02l[ln(hardness)]+2. 2382)
I

Acute• ,: 8 (0.809(ln{bardness)]+2.351)

Zinc

..---

Acute (Trout)• 1/2 Acute

2ooo<B>

Chrrnic crartness)200 mg/13
• e 1.924 ln hardness)J-6. 93)

(JO-DAY)

.

Chrouic(hardness

.

4

I

.soooCF>
(30-DAY)

200 mg/1) • 45

e;
.
NOTE. Capital letters ~n parentheses rfier
to rexerences l~s~ed
1n Sect~on 3.1.16(3);
Numbers in parentheses refer ~o Table III footnotes.
~
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TAllLE III - FOOTNOTES

Cl)

Mecals far 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/las 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 law flaw criteria as
determined from a regression analysis of site-specific data. Where
insufficient site-specific data ezists ta 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
calculati:ag a hardness value, regression analyses should not be
eztrapolated past the point that data enst.

\ (4)

Both acute and chronic numbers adopted as stream standards are levels
not to be ezceeded 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 in.stream levels of
Hezavalent and Trivalent Chromium ezceed the water supply standard of
SOug/1 total chromiWII 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
caarketability through bioaccumulation or bioconcentration, is to be
applied as a 30-day average in all water supporting populations of fish
or shellfish with a potential for human consumption.

-s1-

B2: Eflactlve Allril 30 2014

IEGIIATI0N #38 OREAI CIASSIFICATI0NS and WATER QIALITY STANDARDS
REGION: 3 ANO 4

DESIG

NUMERIC STANDARDS

"LASSIFICATIONS

BASIN: CLEAR CREEK

PHYSICAL
and
BIOLOGICAL

INORGANIC

METALS

mg/I

11gn

TEMPORARY
MODIFICATIONS
AND
QUALIFIERS

Stream Segment Desaiption
1.

Mainstem of Clear Creek, including all 111butarles
and waflands, from the source to the 1-70 bridge
above Silver Plume.

2a. Malnstem of Clear Creek, including all tributaries
and wetlands, from the 1-70 brtdge above Sliver
Plume to a point just above the confluence with
West Fork Clear Creek.except for specific listings
in Segments 3a and 3b.

9/30/00
Baseline
does not
apply

Aq Life Cold 1
Recreation E
Waler Supply
Agriculture

T=lVS (CS-l)'C
D.0.=6.0 mg/I
D.O.(sp)=7.0 mg/I
pH=6.~.0
E.Coll=126/100ml

NH,(aQ'ch)-TVS
Cl.(ac)=0.019
Cl,(ch)=0.011
CN=0.005

S=0.002
B=0.75
NOz=(l.05
N0,=10
Cl=250
SO,=WS

9/30/00
Baseline
does not
apply

Aq Life Cold 1
Recreation E
Water Supply
Agriculture

T=TVS (CS-l)'C
D'.0.=6.0mg/1
D.0.(sp)=7.0 mg/I
pH=6.5~.0
E.Col1=126/100ml

NH,(ac/ch)=TVS
Cl,(ac)=0.019
Cl:t(ch)=0.011
CN=0.005

S=0.002
B=0.75
No,=0.05
NQ,=10
SO, =WS
Cl=250

As(ac)"340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crtll(ac)=SO(Trec)
Crtll(ch)=TVS
CrVl(aQ'ch)=TVS
CuCac/chl=TVS
As(ac)"340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crlll(ac)=SO(Trec)
CrVl(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fa(ch)=1000(Trec}
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dls)
Hg(ch)=0.01(Tot)

Ni(aQ'ch)=TVS
Se(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)

Ag(ac)=TVS
Ag(ch)=TVS(lr)
Zn(ac/ch)=TVS

=

Zn(ac)= 0.978e"'..,n'~""-»''"'"7J
Zn(ch)= 0.986e1•...,l!J~-n·1

2b. Mainstem of Clear Creek, lndudlng all trtbutalies
and weUands, 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-l)'C
0.0.-6.0 mg/I
D.0.(sp)=7.0 mg/I
pH=6.S-9.0
E.Coli=126/1 OOrrl

NHs(ac/ch)=TVS
Cl,(ac)=0.019
Cl,(ch)=0.011
CN=0.005

S=0.002
B=0.75
No,=0.05
N0,,=10
so.=Ws
Cl=250

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)'C
D.0.=6.0 mgn
D.O.(sp)=7.0 mg/I
pH=6.~.0
E.Coli=126/100ml

NHs(ac/ch)=TVS
Cl,(ac)=0.019
Cl,(ch)=0.011
CN=0.005

S=0.002
B=0.75
N0,=0.05
N0,=10
so.=ws
Cl=250

As(ac)=340
As(ch)=D.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crlll(ac)=50(Trec)
Cr'Vl(ac/ch)=TVS
Cu(ac/ch)=TVS
As(ac)=340
As(ch)=0.02(Trec)
Cd(ac)=TVS (tr)
Cd(ch)=TVS
Cr111(ac)=SO(Trec)
CNl(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/cll)=TVS
Mn(aQ'ch) = TVS
Mn(ch)=WS(dls)
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

Fe(ch)=WS(dis)
Fe(ch)=1 OOO(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)= 0.978e10·80371'1(har<!n..,JJ•l ....7)
Zn(chl= 0.986e(0.""3711'1(haron...n•1-80S2l

3a.

Sb.

Mainstem of South Clear Creek, lndudlng all
tributaries and waflands, from Iha source to 1he
confluence v.ith Clear Creek, except for the
specific listings in Segments 3b and 19.

Mainstem of LeavenMll!h Creek from source to
confluence with South Clear Creek.

9/30/00
Baseline
does not
apply

9/30/00
Baseline
does not
apply

Aq Life Cold 1
Recreation E
Water Supply
Agriculture

Aq UfeCold2
Recreation E
Water Supply
Agriculture

T=TVS (CS-l)'C
D.0.=6.0 mg/I
D.O.(sp)=7.0 mg/I
pH=6.5~.0
E.Coli=126/100ml

T=TVS (CS-l)'C
0.0.=6.0 mg/I
D.O.(sp)=7.0 mg/I
pH=6.~.0
E.Coli=126/100rrl

NH,(ac/ch)=TVS
Cl:t(ac)=0.019
Cl,(ch)=0.011
CN=0.005

NHo(ac/ch)=TVS
Cl,(ac)=0.019
Cl:t(ch)=0.011
CN=0.005
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S=0.002
B=0.75
No,=0.05
N0,=10
Cl=250
SO,=WS

S=0.002
B=0.75
No,=0.05
NQ,=10
Cl=250
SO, =WS

As(ac)=340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
C~ll(ac)=SO(Trec)
C~ll(ch)=lVS
CrVl(aclch)=TVS
Cu(ac/ch)=TVS

As(ac)"340
As(ch)=0.02-10 (Tree)
As(acr-511(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crlll(ac)=50(Trec)
Crlll(ch)=TVS
Cr'Vl(ac/ch)=TVS
Cu(ac/ch)=TVS

Fa(ch)=WS(dis)
Fe(ch)=1 OOO(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dls)

Hg(ch)=0.01(Tot}
Nl(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)

Zn(ac)= _9788(0.8537J!o(hordnoo•ll'-1....7)
0
Zn(ch)= 0.966e(0.8537Jlo(hool"""a)}>1.8032)
Fe(ch)=WS(dis)
Fa(ch)=1000(Trec)
Pb{ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Te!Tl)orary modification:
As(ch)=llybrid
Expiration date of 12/31121

Ni(ac/ch)=TVS
Se(aQ'ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)

Zn(ac)= 0.978e{0.853711o(hool110H)l'-1.9407J
Zn(ch)= 0.986e<"-35371l•(ho"',.,...)i+1.II032)

Te!Tl)orary modifications:
Zn(ch)=353 flg/1 (dis),
Zn(ac)=566 µg/1 (dis),
(Type I)
Cd(ch)=1.54(dis)
(type iii)
Expiration date of
7/0112015.
Temporary modificatioo:
As(ch)=hybrid
Fmiratioo date of 12!31121.

Temporary modificatioos:
Cu(ch)=11.411gA (dis),
(Type iii)
Expiratioo date of
7/0112015.
Te!Tl)orary modification:
As(ch)=hybrid
Expiration date of 12/31121.
Te!Tl)orary modification:
As(ch)=llyMd
Expiration date of 12/31121.

REGUIATION #38 STIEAM ClASSIFICATIOIS and WATER QUAllTYSTANDMa
REGION: 3 AND 4

DESIG

rJ A.C:SIFICATIONS

BASIN: CLEAR CREEK

NUMERIC STANDARDS
PHYSICAL
and
BIOLOGICAL

INORGANIC

METALS

mg/I

µg/1

Slream Segment Description

4.

5.

6.

7.

8.

9a.

9b.

10.

a-

Mainatem of West
Creak fi'om the IIIIUl"C8
1111 1h11 confluence with Woods Creek.

9130/00
Baseline
does not
apply

Mainslem of West aear Creek from the
confluonco with Woods Creek to Iha conlluence
'M!h Clear Creek.

All tributaries to West Clear Creek, including all
Wllllands, from Iha aouroe 1111 the oonfluancawllh
Clear Creek, axcapl for specific llsUngs In
Segments 7 and 8.

Malnslem or Woods Crook from the outlet of
Upper Urad Reservoir lo Iha cor,ftuanca wllh
Wost Clear Cl8ek, lncludlng Low8r Urad
Reservoir.

Mainstem or Lion creel< from the source ID the
confluence with West Clear Creek.

Aq Life Cold 1
Rvcnlation E
Water Supply
Agrlculture

T=TVS (CS-l)"C

Aq Life Cold 1

T=TVS (CS-l)"C
0.0.=6.D mgn
D.O.(sp)•7,0 mg/I
pll=B.5-9.0
E.Coli=126/100rrl

RacraaHon E
Agr1cultura

9130/00
Baseline
does not
apply

Aq Life Cold 1

Recreation E
Waler Supply
Agricultu18

Aq LifuCold 2

o.o.-e.o mgn

D.O.(sp)=7.D mg/!
pH=6.5-9.0
E.Coli=126/100rrl

NH.,(ac/ch)=TVS
Cl,(ac)=0.019
Cl 2(ch)=0.011
CN=0.005

S=0.002
B=0.75
NO,=D.05
N0.,=10
Cl=250
SO;=WS

NH,(ac/ch)=TVS
Cl,(ac)=0.019
Cl.(Ch)-0,011
CN•,<J.005

5=0.002
B=0.75
N0,•0.05

T=TVS (CS-l)'C
D.0.=6.0 rngn
D.O.(sp)•7.0 mg/1
pH•B.5-9.0
E.Coli=126/100rrl

NH:,(ac/ch)=TVS
Cl.(ac)=0.019
Cl,(ch)=0.011
CN•0.005

S=0.002
B=0.75
N0,=0.05
N0,=10
Cl=250
SO,=WS

T-TVS(CS-1/CL)"C
D.0.-S.O mg,1
D.O.(sp)~7.0 m;,1
pH=6.0-9.0
E.Coli=630/100m1

NH,(ac/ch)-TVS
Cl,<ac)=0.019
Q,(ch)=0.011
CN=0,005

S=0.002
N02=0,05

UP

Racl8ation N

UP

Aq Life Cold 2
Recreation E

T=TVS(CS-l)'C
D.0.=6.0m;il
D.O. (sp)=7.0 mg/I
pH =3.0'9.0
E.Coli•126/100rrl

Aq Life Cold 1

T-TVS (CS-l)"C
D.0. = 6.0 mgA
D.0. (sp)=7.0 mg/I
pH =6.5-9.0
E.Coli=126/100rn

NH:,(ac/ch)=TVS
Cl,(ac)=0.019
Cl.(ch)=0.011
CN=0.005

S,,0,002
B=D.75
N0,=0.05
No.,=10
C1=250
SO,=WS

T=TVS (CS-l)"C

NH:,(ac/ch)=TVS
Cl.(ac)=0.019
Cl.(ch)=D.011
CN=D.005

S=O.D02
IF0.75
N0,=0.05
SO,=WS
No.,=10
Cl=250

NH:,(ac/ch)-TVS
Cl.(ac)~0.019
Cl,(ch}=0.011
CN=0.005

S=0.002
B=0.75
N0,=0.05
No.,=10
Cl=250
SO,=WS

Mainslem of the Fall River, including all
trt,utaries and wetland&, from the source to the
confluence with Clear Creek.

9130/00
Baseline
does not
apply

Recreation E
Water Supply
Agriculture

Melnstem of Trail Crallk, lncludlng all trtbutarles
and wetlands from the source lo the conlluence
Ylith Clear Creek.

9/30/00
Baseline
does nol
apply

Aq Life Cold 1
Recreation E
Water Supply
Agrlculture

Melnslem of Chicago Cl8ak, Including all
tributaries and wellands, from !he aourca lo Iha
confluence 'Mlh Clear Creek, except for specific
listings in Segment 19.

9/30/00
Baseline
does not
apply

Aq Life Cold 1
Recreation E
Water Supply
Agriculture

o.o.~e.o mg11

D.O.(sp)=7.0 mg/I
pH=6.5-9.D
E.Coll=126/100n'I
T=lVS (CS-l)"C
D.0.•6.0mg/l
D.O. (sp)=7.0 rrg/1
pH =6.5-9.0
E.Coli=1261100m
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Atl(ac)=340
M{ch)-0.02(Trec)
Cd(ac)"TVS(tr)
Cd(ch)=TVS
Cr1ll(ac)=50(Trec)
Cr\ll(ac/ch)"TVS
Culac/chl=TVS
As(ac)=34D
As(ch)='f.6{rroc)
Cd(ac)-TVS(tr)
Ccl(c11)=TVS
Cr1If(ac/ch)=lVS
Cr\ll(ac/ch)=TVS
Cu(ac/ch)=rvs

TEMPORARY
MODIFICATIONS
AND
QUALlflERS

Fe(ch)-WS(dis)
Fe(ch)•1000(T18c)
Pb(ac/ch)"1VS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Ni(ac/ch)•TVS
Sa(ac/ch)"TVS

Fe(ch)=1 OOD(Trec)
Pb(ac/ch)"TVS
Mn(ac/ch)=TVS
llg(ch)=0.01 (Tot)
N~ac/ch)=TVS

Se(ac/ch)=TVS
Ag(ac)aTVS
Ag(ch)=TVS(tr)

Ag(ac)=TVS
Ag(ch)=TVS(!r)
Zll(ac/ch)=TVS

Zll(ac)=e<n1140 4to-(,,_,,.,OJ
ln(ch)=e-[>(ho-)1<1.5127)

A&(ac)=340
Fe(ch)=WS(dis)
Ni(ac/ch)=TVS
As(ch)=0.02(Trec)
Fe(ch)•1 OOO(Trec)
Se(ac/ch)=TVS
Ccl(ac)~TVS(tr)
Pll(ac/ch)•TVS
Ag(ac)~'TIIS
Ccl(ch)•TVS
Mn(ac/ch)=TVS
Ag(ch)=TVS(tr)
Crll~ac)=SO(T-ec)
Mn(ch)=WS(dis)
ln(aclch)=TVS
C~ll(ch)=TVS
Hg(ch)=0.01(Tot)
Cl'\ll(ac/ch)=TVS
Culac.lchl=TVS
WOS,,c = ((Owe + OwfCc) X WQSwFcc - (Owrcc X Cw,ccll/Qv,c
W0Swc = Water Qualily Slandards for Woodll Cnlek
Qwc = Flow ra, Woods Craak
Ow.cc= Flow far West Forl< Clear Creak
WQSw,cc = Water Qualily standards for West Forl< Clear Creek
Cw.cc = Ambient Concenlratlon In West Fork Qear Creek

As(ac)=340
As(ch)=0.02(frec)
Cd(ac)=lVS(tr)
Cd(ch)=TVS
Crlll(ac)=SO(Trec)
Crlll(ch)=TVS
CrVl(ac/ch)~TVS
Culac/ch~TVS
As(ac)=340
As(ch)=0.02{Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Cr1ll(ac)=5D(Trec)
CrVl(ac/ch)=TVS
Culac/chl=TVS
As(ac)=340
As(ch)=0.02{Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Cr111(ac)=50(T•ec)
Crlll(ch)=TVS
CrVl(aclch)=TVS
CU!ac/ch \=TVS

Fe(ch)=WS(dls)
Fe(ch)~1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=lVS
Mn(ch)=WS(dis)
Hg;ch)=0.01(Tot)

Nl(ac/ch)=TVS
Se(aclch)uTVS
Ag(ac)=TVS
Ag(ch)=lVS(tr)
Zn(ac/ch)=TVS

Fe(ch)=WS(dls)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch) = TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

Nl(ae/ch)=TVS
Se(ac/ch)=lVS
Ag{ac)=lVS
Ag{ch)=TVS(tr)
Zll(ac)=lVS
ln(ch)=200

Fe(ch)=WS(dls)
Fe(ch)=1 OOO(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch}=WS(dis)
Hg(ch)=0.01(Tot}

Nl(ae/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=lVS(tr)
ln(ac/ch)=TVS

Standards shall lie applied
using the Segmlllll 7
equation.

Temporary modification:
Cu(ch)=9.6 µg,1 (dis), (type
HI)
Expiration date of
7/0112015.

Temporary modlflcalon:
As(ch)•hybrid
Expiration dale of 12fJ1121.

REGUIATION #38 STRUM CIASSIFICATIONS and WATEI QUALm STANIARIS
REGION: 3 ANO 4

OESIG

CLASSIFICATIONS

NUMERIC STANDAROS
PHYSICAL
and
BIOLOGICAL

BASIN: CLEAR CREEK

INORGANIC

METALS

~

µg/1

Stream Segment Description
11.

Mainstem of Clear Creek fi"om a point Just
above !he Argo Tunnel disdiarge lo !he
Farmers Highline Canal <livarsion in Golden,
Colorado.

Aq Life Cold 1

UP

Recreation E
Water Supply
Agricunura

T=TVS (CS-l)"C
o.o. =6.0 mg,l
D.O. (sp)=7.0 mg/I
pH =6.5-9.0
E.Colls126/100ml

NH,(ac/ch)-TVS
Cl,(ac)=0.019
Cl:z(ch)=0.011
CN=0.005

5=0.002
B=0.75
No,=0.05
NC>,=10
Cl=250
SO.=WS

As(ac)=340
As(ch)=0.02{Trec)
Cd(ac/ch):TVS
C~ll(ac)=50(Trec)
CrVl(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(dls)
Hg(ch)=D.01(To!)

TEMPORARY
MODIFICATIONS
ANO
QUALIFIERS

Ni(ac/ch)"TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(lr)

00
Zn(ac)= 0.978el0-05371111•JJ+1-"'"7 I
Znfchl= 0.986a(O.as3T(ln(h...,ass)J+,.~)

12.

All tributaries lo Clear Creek, including all
weHands, from !ha Argo Tunnel discharge lo Ille
Farmers Highline canal diversion in Golden,
Colorado, except for specific listings in
Segments 13a and 13b.

13a. Mainstem of Nor!l1 Claar Creek, lndudlng all
tributaries and wellands, fi"om Its source lo its
confluence with Chase Gulch. and Four Mile
Gulch, including all tributaries and -Uands,
fi"om !heir sources lo their confluence v.t!l1 North
Claar Creek and Eureka Gulch, including all
tributaries and weUands, fi"om Its source 10 its
confluence .,;th Gr-~ Gulch.
13b. Mainstam of North Clear Creek Including all
lributaries and weuands from a poinljus! below
!he confluence wilh Chase Gulch 1o Ille
confluence with Clear Creek, except for Iha
specific lisfings in Segment 13a.

14a. Malnstem of Claar Creek fi"om !he Farmers
Highline Canal diversion in Golden, Colorado lo
!he Denver Water conduit #18 crossing.

14b. Malns!em of Clear Creek fran !he Denver
Water conduit#16 crossing lo a polntfus! below
Youngfield Street in Wheat Ridge, Colorado.

15.

Mains!em of Clear Creek from Youngfieid Slfeet
in Wheal Ridge, Colorado, lo the confluence
wilh !he South Pla!le River.

Aq Life Cold 2
Recreation E
Water Supply
Agriculture

T=TVS(CS-11) "C
0.0. s 6,0mg/l
0.0. (sp)=7.0 mg/I
pH=6.5-9.0
E.Coli=126/100rrl

NK,(ac/ch)=TVS
Cl:z(ac)-0.019
Cl,(ch)-0.011
CN=0.005

S=0.002
B=0.75
N02=0.05
N0,=10
Cl=250
so.=ws

9/30/00
Baseline
does not
apply

Aq Life Cold 1
Recreation E
Water Supply
Agriculture

T=TVS (CS-l)"C
o.o. = 6.o mgn
D.O.(sp)=7.0 mg/I
pH=G.5-9.0
E.Coli=126/100m1

NHo(ac/ch)=TVS
Cl,(ac)=0.019
Cl,(ch)=0.011
CN=0.005

S=0.002
B=0.75
No,=0.05
N0.=10
Cl=250
SO,a:WS

UP

Aq Life Cold 2
Recreation E
Agriculture

T=TVS (CS-l)'C
D.0. = 6.0 mg/I
D.O. (sp)=7.0 mg/I
pH =6.5-9.0
E.Coll=126/100ml

NH,(aclch)=TVS
Cl:,(ac)=0.019
Cl:,(ch)=0.011
CN=0.005

UP

Aq Life warm 2
Recreation N
Water Supply
Agriculture

T=TVS (WS-ll)'C
D.O.= 5.0 mg/I
pH =6.5-9.0
E.Coli=630/100ml

Aq Life Warm 2
Recreation E
Water Supply
Agriculture

T=TVS (WS-ll)"C
o.o.= 5.o mgn
pH s 6.5-9.0
E.Co11=126/100ml

Aq Life Warm 1
Recreation E
Water Supply
Agriculture

T=TVS(WS·H)"C
0.0.=5.0 mg/I
pH= 6.5-9.0
E.Coli=126/1 OOITI

9/30/00
Baseline
does no!
apply

UP

Aa(ac)=340
Aa(ch):0.02-1 O(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crlll(ac)=50(Trec)Cr
Vl(ac/cti)=TVSCu(ac
/chl=TVS
Aa(ac)=340
As(ch)=0.02(Trec)
Cd(ac)=TVS(lr)
Cd(ch)=TVS
Crlll(ac)=50(Trec)
Crtll(ch)=TVS
C!Vl(ac/ch)=TVS

Fe(ch)a:WS(dis)
Fa(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dls)
Hg(ch)=0.01{Tot)

Ni(ac/cti)=TVS
Se(aclch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(!r)
Zn(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)a:WS(dis)
Hg(ch):0.01{Tot)

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)zTVS(lr)
Zn(ac/ch)=TVS

S=0.002
B=0.75
No,=0.05

As(ac)=340
As(ch)=100 {Tree)
Cd(ac)=TVS(!r)
Cd(ch)=TVS
Crtll(ac)=50{Trec)
CrVl(ac/ch)=TVS

Cu(ch)=64
Fe(ch)=5400(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Hg(ch)=0.01(Tot)

Ni(aclch)=TVS
Se(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
2n(chp740

NH,(ac/ch)=TVS
Cl:,(ac)=0.019
Cl,(ch)=0.011
CN=0.005

S=0.002
B=0.75
N0,=0.5
N0,,=10
Cl=250
SO,=WS

As(ac)"340
Aa(ch):0.02-10(Trec)
Cd(ac/ch)=TVS
Crlli(ac)=50(Trec)
CrVl(ac/ch)=TVS
Cu(ac/cb)=TVS

Se(ac/ch)=TVS
Ag(ac/cb)=TVS
Zn(ac/ch)=TVSx
1.5r

NH,(ac/ch)=TVS
Cl,(ac)=0.019
Cl:,(ch)-0.011
CN=0.005

S~0.002
B=0.75
N0,=0.5
N0.=10
Cl=250
S0 4=WS

Aa(ac)=340
As(ch)=0.02-10(Trec)
Cd(ac/ch)=TVS
Crlll(ac):50(Trec)
CrVl(ac/ch)=TVS
Cu(ac/ch)=TVS

S=0.002
B=0.75
N0,=0.5
N0,=10
Cl=250
SO,a:WS

As(ac)=340
Aa(ch)=0.02(Trec)
Cd(ac/ch)=TVS
Crlll(ac)=50(Trec)
CrVi(ac/ch)=TVS
Cu(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe{ch)=1 OOO(Trec)
Pb(ac/ch)=TVS
Mn(ac)=TVS
Mn(ch)=244
Hg(ch)=0.01(1o!)
Ni(ac/chl=TVS
Fe(ch)a:WS(dis)
Fe(ch)=1 OOO(Trec)
Pb(ac/ch)=TVS
Mn(ac)=TVS
Mn(ch)=244
Hg(ch)=0.01(101)
Nl(ac/chl=TVS
Fe(ch)=WS(dis)
Fe(ch)=1 OOO{Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch):0.01{Trec)

NH,(ac/ch)=TVS
Cl:,(ac)=0.019
Ci,(ch)=0.011
CN=0.005

Temporary modlficaHon:
Cd(ch)=1.42 119A (dis),
(type iii)
El<pira!ion date of
7/!J1/2015.
Temporary modification:
As(ch)=hybrid
Expiration dale of 12/31121

T811l)orary modification:
Aa(ch)=hybrid
Expiration dale of 12131121,

Temporary modifications:
Cd(ch)=4.7 f19A (dis),
Mn(ch)=3841 119'1 (dis),
2n(ch)=1582 µg/1 (dis),
Fe(ch)"7941 {Tree),
T=current condition
(type iii)
"=iration date of 7/0112015.
Temporary modifications:
Cu(ac/ch):TVSx3.66',
T=curren! coodition
(type iii)
El<piration dale of
12/31/2015.

Se(ac/ch)=TVS
Ag(ac/ch)=TVS
Zn(ac/ch)=TVSx
1.57"

Temporary modifications:
Cu(ac/ch)=TVSx3.66',
T=current condition
(type Iii)
Expiration date of
12/31/2015.

Ni(ac/ch)=TVS
Sa(aclch)=TVS
Ag(ac/ch)=TVS
Zn(ac/ch)=TVSx
1.57'

Aquatic life warm 1 goal
qualifier.
Temporary Modifications:
Cu(ac/ch)=TVSxS.66',
T=current condition
{Type iii) Expiration dale of
12/31/2015.
Temporary modification;
Aa(ch)=hybrid
Exoiration date of 12131/21.

• TVS x (limes) the FWER (final waler effect ratio) = s1!&-speclfic standard or value of temporary modification.
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IEGIIAlllN #38 STIEAM CIASSIFICATIIIS and wa,a QIAllTY STANDARDS
HEGION: 3 AND 4

DESIG

NUMERIC STANDARDS

CLASSIFICATIONS

BASIN: CLEAR CREEK

PHYSICAL
and
BIOLOGICAL

INORGANIC

TEMPORARY
MODIFICATIONS
AND
QUALIFIERS

METALS

µg/1

. rrg/1

Slnlam Segment Description
18a.

Mainstem of Lena GIAch indudlng all tJ1bublrlaa
and wellands from lts source to the Inlet ril
Maple Grove Reservoir.

16b. All tributaries to Clear Creek from the Fa1TI191S
Hlghllne canal di\lWSlon In Golden, Colorado to
the confluence v.1111 the South Platte Rlvar,
except for speclflc Dstlngs In Segmants 18a,
17a, 17b, 18a and 18b.

UP

UP

17a. Arvada Reservoir.
UP

17b.

Mainstem of Ralston Creek, indudlng all
tributaries and wetlands, from the source to the
inlet of Arvada Reservoir.

18a. Mainstem of Ralston Oeek, Including all
trlbutanes and wetlands, from the ouUet of
AIYada Reservoir to the confluence -,ith a.,.,r
Creel<.

UP

Aq Life Warm 2
Recrn11onE
Waler Supply
A(lriculture

T~TVS(WS-ll)"C
D.O.•5.0 mg/I
pH=6.5-9.0
E.Coli=126/100m

AqUfeWarm2
Recreation N
AgMculture

T~TVS(WS-ll)"C
D.O.=5.0 mg/I
pH=6.5-9.0
E.Collz83D/100ml

NHo(ac/ch)-TVS
Cl,(ac)=0.019
Cl,(ch)=0.011
CN-0.005

Aq Life Cold 2
Recreation N
Water Supply
Agriculture

T=TVS(CLL)"C
D.O.=6.0 mg/1
D.O.(sp)=7.0 mg/1
pH=6.5-9.0
E.Coli•126/100ml

NH.(ac/ch)=TVS
Cl.(ac)=0.019
Cl.(ch)=0.011
CN=0.005

S=0.002
B=0.75
N0,=0.05
N0.=10
Cl-250
SO,=WS

Aq Life Cold 2
Racrea11on U
Waler Supply
Agriculture

T=TVS(CS-ll)"C
D.O.=6.0 mgA
D.O.(sp)=7.0 mg/I
pH=6.5-9.0
E.Coli=1261100n-/

NH,(ac/ch)=T\/S
Cl.(ac)=0.019
Cl.{ch)=0.011
CN=0.005

S=0.002
B=0.75
NO,=0.05
NO,=10
Cl=250
so,=Ws

J>,qUfeWarm2
Recreation E
Water Supply
AQricuiture

T=TVS(WS-11) "C
D.O,m5,0mg/1
pH= 6.5-9.0
E.Coli=1261100n-/

NH:,(ac/ch)~TVS
Cl,(ac)=0.019
Cl 2(ch)=D.011
CN=0.006

S=0.002
B=0.75
NO,"().5
NO,=10
Cl=250

Aq I Jfe Warm 2

T=TVS(WS-11) "C
D.O.=5.0rrwJ
p!-1=6.5-8.0
E.Coli=6301100ml

NH,(ac/ch)=TVS
Ct 2(ac)•0.019
Cl,(ch)=0.011
CN=0.005

Aq Life Cold 1
RacreaUon E
Wa18rSupply
Agrtculture

T=TVS(CS-l)"C
D.O.=6.D~
D.O.(sp)•7.0 mg/1
pH-6.5-9.0
E.CcM26/100ml

NH,(ac/ch)=TVS
Cl,(ac)"().019
Cl,(ch)=0.011
CN•0.005

Aq Life Cold 1
Recreation E
Water Supply
A(lriculture

T=TVS(CL)"C
D.O.=6.0 rrwJ
D.O.(sp)=7,0 mg/1
pH-6.5-9.0
E.ec11~126/1oom1

NHo(ac/ch)=TVS
Cl,(ac)=0.019
Cl,(ch)=0.011
CN=0.005

NHo(ac/ch)=TVS

Cl.(ac)-0.019
Cl.(cl1)=0.011
CN=0.005

S=0.002
S-0.75
NO,=0.05
NO,=10
Cl=250
SO,=WS
S=0.002

B=0.75
NO,"(J.5

sa.-ws

1Sb. Malnstam of Leyden cr.ak and Van Bibber
Creel< from their source lo their confluence with
Ralston Creak. Mainstem of Lil!le Dry Cn!ek
from its source to its confluence -,ith Clear
Creek.

UP

Rec111alon N
Walsr Supply
AgMculture

19. All tributaries to Clear~. including wellands,
wtlhln Iha ML Evar\S Wilelem- Area.

ow

20. Lakes and reservoirs In the Clear Creek systsrn
that are v.ithin the bounda,y of the Mt. Evans
WIiderness Area.

ow
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S=0.002
S-0.75
NC>,=0.5
N0,=10
Cl=250
SOcWS
S=0.002
S-0.75
NOrD.05
N0,~10
Cl=250
SO,=250
S=0.002
B=0.75
NC>,=D.05
N0,.=10
Cl•250
SO,=250

Aa(ac)=340
Aa(ch)=0.02·10(Trec)

Cd(ac)=TVS
Cd(ch)=TVS
Crll~ac)=50(Trec)
CrVl(acJch)=TVS
Culac/chMVS
As(ac)=340
As(chJ~1oo(Trec)
Cd(ac/ch)"'TVS
CrJl~ac/ch)=TVS
CrVl(ac/ch)=TVS
Cu(ac/ch l=TVS
As(ac)=340
As(ch)=D.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)~TVS
Crll1(1c)•50(Trec)
CrVl(ac/ch)=TVS
Culac/chl~TVS
As(ac)=340
As(ch)=D.D2(Trac)
Cd(ac)=TVS(tr)
Cd(Ch)=TVS
Crll~ac)=5D(Trec)
Crll~Ch)•TVS
CrVl(ac/ch)~TVS
Culac/chl"'TVS
As(ac)'=340
As(ch)=0.02-1 0(Trec)
Cd(ac/ch)=TVS
Cr11~8(:)=50(Trcc)
CM(ac/ch)•TVS
Culac/chl•TVS

As(ac)=340
As(ch)-0.02-1 D(Trec)
Cd(ac/ch}~TVS
Cr1ll(ac)"50(Trec)
CM(ac/ch)=TVS
Cu(ac/chFTVS
As(ac)=340
As(Chr0,02TT8C)
Cd(ac)=TVS(lr)
Cd(ch)=TVS
Cr1ll(ac:)=50(Troc)
CM(ac/ch)=TVS
CuCac/ch\aa'IVS
As(ac)=340
As(ch)"0.D2(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crtll(8(:)"50(Trec)
CrHl(ch)=TVS
CM(ac/ch)=TVS
Cu(ac/chl=TVS

Fe(ch)-WS(dis)
Fe(ch)=1000(Trec)
l'b(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg(ch)=0.01(Tot)

N(ac/ch)aTVS
Se(ac/ch)=TVS
A(l(arJch)"lVS
Zn(ac/ch)=TVS

Fe(ch)=1000(Trec)
Pll(ac/Ch)~TVS
Mn(ac/ch)~TVS
Hg(ch)=0.01(Trac)

N(ac/ch)~lvs
Se(ac/ch)"lVS
AQ(ac/ch)•TVS
Zn(aclch)=TVS

Fe(ch)"WS(dls)
Fe(ch)=1000(Trec)
Pll(ac/ch)=TVS
Mn(actch)~TVS
Mn(ch)~WS(dls)
Hg(ch)=0.01(Tot)

N(ac/ch)=TVS
Se(aclch)~TVS
A(l(aclch)=TVS
Z11(ac/Ch)•'JVS

Fe(ch)=WS(dls)
Fe(ch)=1000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Mn(Ch)=WS(dls)
Hg(ch)E().D1(Tot)

N(ac/ch)=TVS
Se(aclch)~TVS
A(l(ac/ch)=TVS
Zn(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1000(Trec)
Pb(ac/ch)~TVS
Mn(ac/ch)=TVS
Ml(ch)=WS(dls)
Mnichi=0,Q1{Totl
Fa(ch)=WS(dls)
Fa(ch)a1000(Trac)
Pll(ac/ch)=TVS
Ml(ac/ch)"TVS
Ml(ch)=WS(dls)
tkl(ch\=0.01 rrotl
Fe(ch)=WS(dis)
Fe(Ch)'-10D0(Trec)
Pb(aclch)='TVS
Mi(ac/ch)-TVS
Ml(ch)=WS(dis)
Hg(ch)=0.01 (Tot)

Ni(aclch)•TVS
Se(ac/ch)=TVS
Ag(ac/ch)=TVS
Zrl(aclch)=TVS

Fa(ch)=WS(dis)
Fe{ch)=10DD(Trec)
Pb(ac/ch)•T\IS
M'l(acl~TVS
Mi(ch)- S(dls)
Hg(ch)=D.01 (Tot)

Ni(ac/ch)=TVS
Se(aclch)=TVS
A(l(ac)=lVS
AQ(ch)~TVS(tr)
Zll(ac/ch)=TVS

Nl(ac/ch)=<TVS
Se(ac/ch)=TVS
Ag(aclch)=TVS
Zll(ac/ch)=TVS

Ni(ac/ch)=TVS
Se(ac/ch)=TVS
AQ(acy-,TVS
AQ(ch)•TVS(tr)
Zn(ac/ch)'•TVS

·--

Water + Fish Standards

Water + Rsll Standards
Tel'l'florary modificatim:
As(ch)=ti)lbrid
Expiration date of 12/J1r.!1.

IEIUIATION #38 STIEAM CLISSIFICATIONS and WITEI IIAlm STANDARDS
REGION: 3 AND 4

DESIG

:;LASSIFICATIONS

BASIN: CLEAR CREE~

NUMERIC STANDARDS
PHYSICAL
and
BIOLOGICAL

Stream Segment Description

INORGANIC

METALS

mg/I

µgn

21. Lakes and reservoirs in Iha Clear Creek system
from sources to the Farmefs Highline Canal
diversion in Golden, CO,, except as specified in
Segments 7, 20, 22 and 25. Upper Long Lake.

9130/00
baseline
does not
apply

Aq Life Cold 1
Recreation E
Water Supply
Agriculture

T=TVS(CL)°C
D.O.=6.0 mg/I
D.O.(sp)=7.0 mg/I
pH=6.5-9.0
E.Coli=126/100ml

NH:,(aclch)=TVS
Cl:,(ac)=0.019
Cl,(ch)=0.011
CN=0.005

22. Lakes and reservoirs In the North Claar Creek
drainage from a pointj11St below the confluence
>Mlh Chase Gulch to Iha conlluence 'Mth Clear
Creek.

9130/00
baseline

Aq UfeCold 1
Recreation E
Agriculture

T=TVS(CL)"C
D.O. = 6.0 mg/I
D.O.(sp)=7.D mg/I
pH • 6.5-9.0
E.Coll=126/100ml

NH:,(ac/ch)=TVS
Cl:,(ac)=0.019
Cl:,(ch)=0.011
CN=0.005

S=0.002
B=D.75
NO,=D.05

Aq UfeCold 2
Recreation U
Water Supply
Agriculture

T=TVS(CLL)°C
D.O,=6.0mg/1
D.O. (sp)=7.0 mg/I
pH =6.5-9.0
E.Coll=126/100ml

NH:,(ac/ch)=TVS
Cl:,(ac)=0.019
Cl:,(ch)=0.011
CN=D.005

S=D.002
B=D.75
NO2 =0.05
N0,,=10
Cl=250

23. Ralston Reservoir

doas not
apply

S=0.002
8=0.75
NC>,=0.05
N0.,=10
Cl=250
SO4=WS

S04=WS

24..Lakes and reservoirs in the Clear Creek system
from the Farmers Highline Canal diversion in
Golden, Colorado 1o the confluence >Mlh the
South Platte River, except for specific listings in
Segments 17a, 21 and 23.

AqUfeWarm 1
Recreation U
Water Supply
Agriculture

T=TVS(WL)"C .
D.O.=5.0 mg/I
pH=6.5-9.0
E.Coli=126/100ml

NH,(ac/ch)=TVS
Cl,(ac)=0.019
Cl,(ch)=D.011
CN=0.005

25. Guanella Reservoir

Aq Ufa Cold 1
Recreation E
Agriculb.Jre

TmTVS (CL)"C
D.O.=6.0 mgn
D.O.(sp)=7.0 mg/I
pH=B.5-9.0
E.Coli=126/100ml

NH,(aclch)=TVS
Cl,(ac)=0.019
Cl,(ch)=D.011
CN=0.005
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S=0.002
B=0.75
NO,,=D.5
N0,,=10
Cl=250
SO =WS
S=0.002
B=0.75
N0:,=0.05

As(ac)=340
As(ch)=0.02(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crlll(acFSO(Trec)
CrVl(ac/ch)=TVS
Culac/chl=TVS
As(ac)=340
As(ch)=7.6Trec)
Cd(ac)=TVS(lr)
Ccl(ch)=TVS
Crlll(aclch)=TVS
CrVlfac/chl=TVS
As(ac)=340
As(ch)=0.D2(Trec)
Cd(ac)=TVS(tr)
Cd(ch)=TVS
Crlll(ac)=50(Trec)Cr
Vl(ac/ch)=;TVSCu(ac
lch)=TVS

As(ac)=340
"As(ch)=0.02(Trec)
Ccl(ac/ch)=TVS
Crlll(ac/cl1)=TVS
CrVl(ac/ch)=TVS
Culac/chl=TVS
As(ac)=340
As(ch)=7.6(Trec)
Cd(ac)=TVS(tr) ·
Cd(ch)=TVS
Crlll(ac/ch)=TVS
CrVl(ac/chl=TVS

TEMPORARY
MODIFICATIONS
AND
QUALIFIERS

Fe(ch)=WS(dls)
Fe(ch)=1 000(Trec)
Pb(ac/ch)=TVS
Mn(aclch)=TVS
Mn{ch)=WS(dis)
Hg(ch)=0.01 (Tot)

Ni(aclch)=TVS
Sa(ac/ch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
zn(aclch)=TVS

Cu(ac/ch)=TVS
Fe(ch)=100D(Trec)
Pb(ac/ch)=TVS
Mn{ac/ch)=TVS
Hg(ch)=D.01(Tot)

Ni(ac/ch)=TVS
Se(aclch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(lr)
Zn(ac/ch)=TVS

Fe(ch)=WS(dis)
Fe(ch)=1 000(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

Fe(ch)=WS(dis)
Fe(ch)=1 000(Trec)
Pb(aclch}=TVS
Mn(ac/ch)=TVS
Mn(ch)=WS(dis)
Hg{chl=0.01(Toll
Cu( aclch)=TVS
Fe(ch)=1 000(Trec)
Pb(ac/ch)=TVS
Mn(ac/ch)=TVS
Hg(ch)=O.Q1(Tot)

Ni(ac/ch)=TVS
Sa(ac/ch)=TVS
Ag(ac/ch)=TVS
Zn(ac/ch)=TVS
Ni(ac/ch)=TVS
Se(aclch)=TVS
Ag(ac)=TVS
Ag(ch)=TVS(tr)
Zn(aclch)=TVS

Temporary modificalion:
As(ch)=tiyt,rid
Expiration date of 12/31121.

Water + Fish Standards

Temporary modification:
As(ch)=hybrid
Expiralioo date of 12131/21.

TABLE Ill METAL PARAMETERS Concentration in ug/h
AQUATIC LIFE1 ' 1l"ll"W/
IAGRICULTURPq
DOMESTIC
WATERSUPPLY(2l
ACUTE
CHRONIC
e\ I ,~-,,n\1181an8SS/JT I .D->UD/
87 or e(l ..>0'7.llln\nan,nessn-v.11:,a
(tot.rec. )<11>
(tot.rec.)
6.0 (30-dav)
0.02 - 1QI '"I
10o<Al (30-day)
150
340
(30-day)C14>
1,0001"·1(1day) 490
(30-day)
1ooVl,,t!) l30-dav)
4.0 (30-dav)
1

METAL1' 1

Aluminum
Antimonv
Arsenic
Barium

Bervllium
Cadmium

(1.136672-[ln(hardness) x

WATER+ FISH1' 1

FISH
INGESTION<10>

---

-

5,6

640

0.02

7.6

---

-

--

-

-

---

-

--

-

-

-

-

0.9151 [ln(hor<lne..))-3,14115

(0.041838)])x e

(1.101672-[ln(hardness) x(0.041838)]
0.7998~n(harono,s))-4.4'451

(Trout)=(1.136672-~n~ardnes~
D.91 (In 1r<ln1111))-3.

1o<B> (30-day)

xe

(1day)

5.Q(E)

(0.041838)))x e

Chromium
111<5)

e(0.819[1n(hardness)]+2.5736)

Chromium

co.B19(1n(hardness)J+0.5340)

e(0.9422[1n(herdness)]-1.7408)

8

Mercury

200{8)

1,000(tot.rec.)<A.C)
(1.46203-[(ln(hardness)*
~0 _145712)])*e(1.273[1n(harilness)].46)

Manganese

1oo<si (30-day)

co.8545[1n(hardness)]-1.7428)

Iron

Lead

1oo<si (30-day)

11

16

Vl(5)

Copper

8

e(0.3331~n(hanlness)]+6.4676)

(1.46203-[(ln(hardness}*
10.145712)])*e(1.273(1n(haraness)]-

100<8> (30-day)

.705)

e(0,3331~n(hardneas)]+5.8743)

200(H) ~30-

dav) 1 2>

6
FRV(fishi > = 0.01 (Total)

po-

300\V/
dav)<

Molybdenum

56

5

>

501" 1 (1day)
SQ\C/ (1day)
1,0001r 1 (30day)
300(dist'
(30-clav)

so<E> (1day)
5Q(diS) 1" 1
(30-day)
2,Q\CJ (1day)
210 (30day)

100(30-day)
1,300

METAL1 '1

Nickel
Selenium

11
"

Silver
Thallium
Uranium

1

"

1

TABLE Ill METAL PARAMETERS I Concentration in ug/h
AQUATIC LIFE1 ' 11" 11·w,
~GRICULTUREl..,
DOMESTIC
WATERSUPPLv<2>
ACUTE
CHRONIC
1001" 1 (30e(O.B46Pn(hardness)]+o.o554)
eco.84spn(herdness)J+2.2s3)
200(9) (30-day)
day)
SQl"I
(3020(B,D) (30-day)
18.4
4.6
day)
el 1., .,,nlf181 unBSS1rv.vv1
1QQlr/ (1½e(1.72(1n(hardness)l-6.52)
(Trout) = 8 c1.12un(hardness)J-10.s1)
dav)
15CC)
0.5 (30-day)
16.8 - 301 '"1
e(1:1021 [ln(herdness)]+2.7088)
(1.1021 Pn(hardness)J+2.2382)
8
(30-dav)

Zinc
0 _97B*e(0.9094Un(hardness)(+0.9095)

0_98S*e(0.9094Pn(hardne,ssWD.6235)
1sculpin)(15) = e(2.140(1n(hardness)].084)

2ooo<B> (30-day)

s,ooo<Fl (30day)

WATER+ FISHv 1

FISH
INGESTIONc10>

610

4,600

170

4,200

-

---

0.24

0.47

7,400

NOTE: Capital letters in parentheses refer to references listed in section 31.16(3); Numbers in parentheses refer to Table Ill footnote
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--26,000

Table Ill - Footnotes
(1)

Metals for aquatic life use are stated as dissolved unless otherwise specified.
Where the hardness-based equations in Table Ill are applied as table value water quality
standards for individual water segments, those equations define the applicable numerical
standards. As an aid to persons using this regulation, Table IV provides illustrative examples of
approximate metals values associated with a range of hardness levels. This table is provided for
informational purposes only.

(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/I as calcium carbonate and shall be no
greater than 400 mg/I. The exception is for Al, where the upper cap on calculations is a hardness
of 220 mg/I. For permit effluent limit calculations, 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 possible, a site-specific method should
be used, e.g., where hardness data exists without paired flow data, the mean of the hardness
during the low flow season established in the permit shall be used. In calculating a hardness
value, regression analyses should not be extrapolated past the point that data exist. For
determination of standards attainment, where paired metal/hardness data is available, attainment
will be determined for individual sampling events. Where paired data is not available, the mean
hardness will be used.

(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 rece!Ving 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 Hexava!ent and Trivalent Chromium exceed the water supply
standard of 50ug/l total chromium in those waters classified for domestic water use.

(6)

FRV means Final Residue Value and should be expressed as "Total" because many forms of
mercury are readily converted to toxic forms under natural conditions. The FRV value of 0.01
ug/liter is the maximum allowed concentration of total mercury in the water that will present
bioconcentration or bioaccumulation of methylmercury in edible fish tissue at the U.S. Food and
Drug Administration's (FDA) action level of 1 ppm. The FDA action level is intended to protect
the average consumer of commercial fish; it is not stratified for sensitive populations who may
regularly eat fish.
A 1990 health risk assessment conducted by the Colorado Department of Public Health and
Environment indicates that when sensitive subpopulations are considered, methylmercury levels,
in sport-caught fish as much as one-fifth lower (0.2 ppm) than the FDA level may pose a health
risk.
In waters supporting populations of fish or shellfish with a potential for human consumption, the
Commission can adopt the FRV as the stream standard to be applied as a 30-day average.
Alternatively, the Commission can adopt site-specific ambient based standards for mercury in
accordance with section 31.7(1 Xb)(ii) and (iii). When this optior:i is selected by a proponent for a
particular segment, information must be presented that (1) ambient water concentrations of total
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mercury are detectable and exceed the FRV, (2) that there are detectable levels of mercury in the
proponent's discharge and that are contributing to the ambient levels and (3) that concentrations
of methylmercury in the fish exposed to these ambient levels do not exceed the maximum levels
suggested in the CDH Health Advisory for sensitive populations of humans. Alternatively or in
addition the proponent may submit information showing that human consumption of fish from the
particular segment is not occurring at a level which poses a risk to the general population and/or
sensitive populations.
(7)

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 rulemaking hearing. These Class 2 segments will generally be those where
fish of a catchable size and which are normally consumed are present, and where there is
evidence that fishing takes place on a recurring basis. The Commission may also consider
additional evidence that may be relevant to a determination whether the conditions applicable to a
particular segment are similar enough to the assumptions underlying the water plus fish ingestion
criteria to warrant the adoption of water plus fish ingestion standards for the segment in question.

(8)

The use of 0.1 micron pore size filtration for determining dissolved iron is allowed as an option in
assessing compliance with the drinking water standard.

(9)

Selenium is a bioaccumulative metal and subject to a range of toxicity values depending upon
numerous site-specific variables.

(10)

Applicable to the following segments which do not have a water supply classification: all Class 1
aquatic life segments or Class 2 aquatic life segments designated by the Commission after
rulemaking hearing. These class 2 segments will generally be those where fish of a catchable
size and which are normally consumed are present, and where there is evidence that fishing
takes place on a recurring basis. The Commission may also consider additional evidence that
may be relevant to a determination whether the conditions applicable to a particular segment are
similar enough to the assumptions underlying the fish ingestion criteria to warrant the adoption of
fish ingestion standards for the segment in question.

(11)

Where the pH is equal to or greater than 7.0 in the receiving water after mixing, the chronic
hardness-dependent equation will apply. Where pH is less than 7.0 in the receiving water after
mixing, either the 87 µg/I chronic total recoverable aluminum criterion or the criterion resulting
from the chronic hardness-dependent equation will apply, whichever is more stringent.

(12)

This standard is only appropriate where irrigation water is applied to soils with pH values lower
than 6.0.

(13)

Whenever a range of standards is listed and referenced to this footnote, the first number in the
range is a strictly health-based value, based on the Commission's established methodology for
human health-based standards. The second number in the range is a maximum contaminant
level, established under the federal Safe Drinking Water Act that has been determined to be an
acceptable level of this chemical in public water supplies, taking treatability and laboratory
detection limits into account. Control requirements, such as discharge permit effluent limitations,
shall be established using the first number in the range as the ambient water quality target,
provided that no effluent limitation shall require an "end-of-pipe" discharge level more restrictive
than the second number in the range. Water bodies will be considered in attainment of this
standard, and not included on the Section 303(d) List, so long as the existing ambient quality
does not exceed the second number in the range.

(14)

The arsenic limit shall be calculated to meet the relevant standard in accordance with the
provisions of Section 31.1 0 of this regulation unless:
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a.

The permittee provides documentation that a reasonable level of inquiry demonstrates
that there is no actual domestic water supply use of the waters in question or of
hydrologically connected ground water, or

b.

The arsenic concentration at the point of intake to the domestic water supply will not
exceed the standard as demonstrated through modeling or other scientifically
supportable analysis.

(15)

The chronic zinc equation for sculpin applies in areas where mottled sculpin are expected to
occur and hardness is less than 102 ppm CaC0 3• The regular chronic zinc equation applies in
areas where mottled sculpin are expected to occur, but the hardness is greater than 102 ppm
CaC03.

(16)

In determining whether adoption of a molybdenum standard is appropriate for a segment, the
Commission will consider whether livestock or irrigated forage is present or expected to be
present. The table value assumes that copper and molybdenum concentrations in forage are 7
mg/kg and 0.5 mg/kg respectively, forage intake is 6.8 kg/day, copper concentration in water is
0.008 mg/I, water intake is 54.6 I/day, copper supplementation is 48 mg/day, and that a Cu:Mo
ratio of 4:1 is appropriate with a 0.075 mg/I molybdenum margin of safety. Numeric standards
different than the table-value may be adopted on a site-specific basis where appropriate
justification is presented to the Commission. In evaluating site-specific standards, the relevant
factors that should be considered include the presence of livestock or irrigated forage, and the
total intake of copper, molybdenum, and sulfur from all sources (i.e., food, water, and dietary
supplements). In general, site-specific standards should be based on achieving a safe
copper:molybdenum total exposure ratio, with due consideration given to the sulfur exposure. A
higher Cu:Mo ratio may be necessary where livestock exposure to sulfur is also high. Species
specific information shall be considered where cattle are not the most sensitive species.

(17)

When applying the table value standards for uranium to individual segments, the Commission
shall consider the need to maintain radioactive materials at the lowest practical level as required
by Section 31.11(2) of the Basic Standards regulation.
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Table IV
Table Value Standards for Selected Hardnesses
(concentration in ug/L, dissolved)
Mean Hardness in mg/L calcium carbonate
Aluminum
Cadmium

Chromium Ill
Coooer
Lead
Man~anese
Nickel
Silver

Uranium
Zinc

Acute
Chronic
Acute
trout
Acute
Chronic
Acute
Chronic
Acute
Chronic
Acute
Chronic
Acute
Chronic
Acute
Chronic
Acute
Chronic
Trout
Chronic
Acute
Chronic
Acute
Chronic
sculpin
Chronic

25
512
73

50
1324
189

0.5
0.8
.15
183.

0.9
1.5
.25

323

75
2307
329
1.3

100
3421
488
1.7

150
5960
851

200
8838
1262

250
10071
1438

300
10071
1438

350
10071
1438

400
10071
1438

2.4

3.1

3.8

4.4

5.1

5.7

2.1
0.34
450
59;

2.7
0.42
570

3.9
0.58

a.1

J.1

9.2

13
9.0

0.85
;1207
151
32
20
172
6.7
)4051:
223g
:1017
113'

0.97
1401:
'182
38
23
~09
8.1
4305
2379

8.1
1.1
159Q
~07

10

5.0
0.72
100~
13f
26
16
;136
5.3
'3761
2078

0.5
1881i
'104~
'.145
16
0.19

42
7.0
5.0
30
1.2
12370
!1310
260:
29
0.62

7.0
47
1.8
2713
'1499
367
41
1.2

0.01

0.02

0.03
521'
32a
45

0.10
:1119
699

24

3.6
2.7
14

194

14

1031
20
13
·100:
3.9
'3417

65;

2.5
2986'
1650

(1888

132'
13

,150,

9.8

0.36

0.50

0.65

1.2
:1173·
231
50
29
281
11
4738:
2618'
'1513
168
22
0.81

1.6
!411~
368

2.1
8062
(5036
435

2.8
~55
s9se
500

3.5
r11010
p915
565

N/A

N/A

N/A

N/A

N/A

228

279

329

379

428

S6Q
72
4.1

'842

52
2.0

0.05

0.08

0.15

0.25

0.32
~402:
'1501i
160

0.64
'3756

85

0.20
U50
:1093
123

231

1.0
5151
322t
301

6.1

27

64

N/A

34

65

93

118
121

175

468.

2346

94
6.7

1

~595

Shaded values exceed drinking water suooly standards.
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'1186

44

26
:24$
9.5
i4532
2504
~351·
18

ATTACHMENT C: RISK ASSESSMENT DATA REVIEW

A baseline risk assessment was performed as part of the Phase II Remedial Investigation. The
Phase II risk assessment utilized the chemicals of potential concern (COPC) identified during the
Phase I evaluation. Those were: aluminum, arsenic, cadmium, chromium, copper, fluoride, lead,
manganese, nickel, silver and zinc. In addition, iron was selected for evaluation because it was
detected in surface water at levels potentially toxic to aquatic life. Similarly, mercury (in fish)
and beryllium (in air) were evaluated due to their potential toxicity to humans.

Buman Health Assessment
Generally, a risk assessment is determined using a combination of exposure dose estimations and
biokinetic modeling. For metal contaminants of potential concern other than lead (arsenic,
cadmium, chromium and manganese), the estimated doses for non-cancer health effects are
divided by the appropriate health-based guidelines to calculate the hazard quotient (HQ). The
cumulative non-cancer hazard (or hazard index; HI) of multiple contaminants is estimated by
adding all HQs together. A HQ greater than one indicates the estimated exposure exceeds the
non-cancer health-based guideline and requires further evaluation by comparison of estimated
exposure doses or concentrations with health effects levels known to be associated with harmful
effects in animal and/or human studies.
The estimated doses for cancer health effects are calculated in a similar manner to non-cancer
health effects; however, the cancer doses are averaged over a lifetime and are multiplied by oral
slope factors, developed by the EPA and other agencies. The resulting risks are compared to the
EPA target cancer risk level of 1 x 10-6 to 1 x 104 , or 1 excess cancer case per million exposed
individuals to 100 excess cancer cases per million exposed individuals.
The Phase Il risk assessment used a "reverse" approach. Due to the number of potential sources
associated with the Site, and assessment of the risk associated with each source was deemed too
cumbersome. Instead, the evaluation calculated a concentration of chemical in a given medium
that would correspond with a particular level of risk. Risk-based concentrations (RBC) were
developed for each exposure pathway for the average exposure case and a maximum plausible
case.
RBCs were calculated for the following exposure pathways:
• Incidental ingestion of surface water while swimming;
• Ingestion of fish;
• Residential ingestion of drinking water;
• Incidental ingestion of tailings and
• Residential inhalation.
The concentration of each COPC was calculated for specific medium to determine the individual
1o-6 risk level for carcinogens, or a hazard index of 1 for noncarcinogens.
The equations used were developed as follows.

I= C X CR X EF X ED
BWxAT

(EQ 1)

Where
I
C
=
CR =
EF
ED
BW
AT =

Intake
Concentration
Contact Rate
Exposure Frequency
Exposure Duration
Body Weight
Averaging Time

For carcinogens, the target risk level is 10-6, or
Ix SF= 1 x 10~

(EQ2)

Where
SF= Slope Factor
Substituting the expression for intake (EQ 1) into EQ2, concentration can be calculated as
follows:
C

= I X 10-6 X

BW X AT
SFx CRxEFxED

(EQ 3)

For noncarcinogens, the target risk level hazard index is 1.

(EQ4)

_I_ = 1
RID

Substituting the expression for intake (EQ 1) into EQ 4, concentration can be calculated as
follows:
C = IX RID X

BW X AT
CRxEFxED

(EQ 5)

Oral or inhalation slope factors or reference dose values have changed for several of the COPCs,
as detailed in Table C-1.
Using the same exposure assumptions, which remain valid, the risk-based target concentrations
can be calculated with the 1991 and 2014 values for reference dose or slope factor.
Risk-based concentrations used in the OU3 ROD and calculated during May 2014 are presented
in Table C-2. The RBC calculated in May 2014 was lower than the OU3 RBC for arsenic,
cadmium, chromium and manganese in one or more exposure pathway scenario. The May 2014
calculated target concentrations were compared to the remediation goals or Site data for each
medium.

Table C-1: Chronic Health Effects Criteria for Phase Il Chemicals of Potential Concern
Mav2014
Phase II Risk Assessment
COPC

Oral Reference
Dose (RID)
mg/kg-day

Oral Slope
Factor
(mg/kgdav)·1

Inhalahon
Slope Factor
(mg/kgda'\IY1

Aluminum
Arsenic
Beryllium

-

-

-

0.001
0.005
0.001 (food)
0.0005 (water)

1.75
4.3

50
8.4

-

6.1

0.005

-

41

0.04
0.06

-

-

Cadmium
Chromium
(VD

Copper
Fluoride
Iron
Lead
Manganese
Mercury
Nickel
Silver
Zinc

0.2
0.0003 1
0.02
0.003
0.2

-

-

-

Oral Slope
Factor
(mg/kgdav)·1

Inhalation
Slope Factor
(mg/kgday)·l

-

-

1.5

-

15
8.4

-

6.3

0.003

0.5

42

0.04
0.04
0.7

-

-

-

-

Oral Reference
Dose (RID)
mg/kg-day

1.0
0.0003
0.002
0.001 (food)
0.0005 (water)

-

-

-

0.14
0.0003 2
0.022
0.005
0.3

1.7 (as NiS)

-

-

-

1.6

-

'elemental
salts

2

Surface Water
The remediation goal for surface water (see Table 10) is less than the May 2014 RBC for each
COPC, except for the 1o·6 carcinogenic risk for arsenic. The exposure scenario asswnes an
exposure frequency of 36 days per year for 10 years, using a child between the ages of 9 and
18 with an average body weight of 45 kilograms. Reviewing the surface water data collected
from 2010 until May 2014, the average arsenic concentration is well below the RBC of 42
µg/L. Only samples from two dates (July 30, 2010 and August 3, 2010), collected during storm
events, exceed this value.
Fish Tissue
The RBC calculated in May 2014 is lower than the OU3 RBC for cadmium in fish tissue. No
fish tissue data has been collected since the Phase II baseline risk assessment. However, the
data collected during the Phase II assessment indicated concentrations of cadmiwn in fish
tissue were approximately one order of magnitude lower than the May 2014 RBC.
Drinking (Ground) Water
The RBC for arsenic in drinking water calculated during the Phase II risk assessment was
lower than the drinking water standard. The OU3 ROD deemed using the drinking water
standard was appropriate for arsenic in ground water. In 2001, the maximum contaminant level
for arsenic in drinking water was lowered from 50 µg/L to 10 µg/L. The impact of the new
arsenic standard was discussed in the 2009 Fourth Five-Year Review.

Table_ C-2:I Risk-Based
Target
Concentrations
for -Potential
Human E!e._osure
- -..
•
·-•
--- · -- .. ------ ---=,-- .
-- .• -- ...•

COPC

Inc1dental
lngest10nof
8urfaceWatea
While

Sw1mnung

Ingestion
ofF1i;ih
(mg/kg)

Res1dentJal
lnge&t1on of
DrtnkmgWawr
(mg/L)

=:.-----

May 2014

Phase II Risk Assessment
Incidental
Ingestion of
. Ta.1lmg5
(mg/kg)

InCJdental
Ingest10nof
8urfaiee Water

Res1dent1al
lnhalat1on
(u.gim3)

While

8w11nnung

~

Reiudentud
lngesttonof
Dnnkmg Watei.

Ingest1'ln
of Fish
(mwk:g)

(mg/L)

Incidental
Ingestion of

1

Re&identtal
Inhiilatmn
(µg/m3)

· Tailmgs
.· (mg/kg)

~

Aluminuma

9.1
0.037b
~---Beryllium
NA
~~:im _. _ 4.6
~mium
46
Arsenic

Copper ·
Flu~ride
Iron

370
550

NA
NA
NA
1.3
NA

0.035
0.000047b
--NA
0.018
0.175

1,600
13b
NA
1,600
7,900

NA
NA

1.4
2.1

63,000
NA

NC
2.7
0.00011b
0.042b
- - - ~-0.00065b
NC
0.00089b
4.6
0.00013b
27
NC
NA

370
365

NC
NC
NC
1.3
NC

0.01
0.000054b
NC
0.018
0.105

NC
NC

1.4
1.4

470
151)
NC
1,600
4,700

NC
0.00011b •
0.00065b .
0.00086~
0.00013b

63,000
-- NC

NC
NC

-

Mercury
{elemental)

Nickel
Silver

Zinc

NA
180
27
1,800

NA

7

0.40
NA
NA I
0.7
NA __l____J).11
NA ~ 7-

790,000
NA
I 31,000
4,700
310,000

I

I

I

1,270

NC

NA
0.0032b
NA
NC

NC
180
46
2,700

0.40
NC . l _
NC ·
Ncr

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.

I

NA

I

I

I

I

l

4.9
NC
0.7
0.17
10.5

NC

220,000

NC
NC
0.0034b
J 31,000
NC
7,900
470,000 .· NC·

I

I
•

Lead

~~~~~~t-__1,800

.

I

The May 2014 RBC is lower than the Phase II RBC for chromium, but both RBCs are higher than
the drinking water Maximum Contaminant Level of 0.1 mg/L. The May 2014 RBC is also lower
than the Phase II RBC for manganese. During the Site drinking water sampling program
conducted by CDPHE between 1994 and 1996, samples were collected from 67 domestic ground
water wells. Four samples contained concentrations of one or more contaminant above the Phase
II RBC, and these residences were provided a point-of-use water treatment system or connected to
a municipal water supply. A review of the sampling data confirmed that none of the sampled
wells contained chromium or manganese in concentrations between the RBC levels established
during the Phase II risk assessment and the May 2014 review. Ground water contamination does
not appear to be a widespread concern at the Site.
Tailings and Mine Waste
The May 2014 RBC values for arsenic, cadmium and chromium are significantly lower than the
Phase II RBC using the incidental ingestion of tailings exposure pathway.
Contaminant concentration data collected from waste piles sampled during the Phase II remedial
investigation were compared to the RBC values {Table C-3).
For all metals but arsenic, the concentrations detected in the mine waste were orders of magnitude
lower than the RBCs calculated during the Phase II RI and in May 2014. Concentrations of
arsenic exceed the RBC values for the 10-6 carcinogenic risk for 11 of the 12 waste piles. The
OU3 ROD established a remedial action benchmark for arsenic of 130 mg/kg. This equated to an
excess carcinogenic risk of more than one cancer incidence per 100,000 persons (10-5). Based on
the May 2014 RBCs, a 10-5 carcinogenic risk would be associated with an arsenic concentration of
150 mg/kg.
Per OSWER directive 9355.0-30, where the cumulative carcinogenic site risk to an individual
based on reasonable maximum exposure for both current and future land use is less than 10-4,
action generally is not warranted unless there are adverse environmental impacts.

Air
The Phase II risk assessment identified air quality in the Central City area as a potentially
completed pathway. However, the risk could not be attributed to any individual or group of mine
waste piles. The combined excess carcinogenic risk range for inhalation of all eight metals
(arsenic, beryllium, cadmium, chromium, copper, lead, nickel and zinc) was four cancer
incidences per 100,000 people under the average exposure scenario, and 9 cancer incidences per
100,000 people for the "maximum" exposure scenario. The largest proportion of the risk was
attributed to chromium. The OU3 ROD stated:

Since the selected cleanup alternative involves capping of mine waste piles where possible,
the inhalation risk at each of the capped piles will be eliminated and the overall risk
reduced. Furthermore, the reasonable maximum potential excess carcinogenic risk estimate
of nine cancer incidences per 100~ 000 people for the air exposure pathway is currently
within the risk range which should be attained by Super.fund cleanups.

----- -- --- ----- -·----- ------------ -- -----May
2014

Phase II
RBC

COPC

470
1,600
13a
15a
1,600
1,600
7,90Q____ 4,700
63,000
63,000

Aluminum
Arsenic
Cadmium
Chromium
-·----Copper
Iron
Lead
Manganese
Nickel
Silver
Zinc

RBC

-

-

790,000
31,000
4,700
310,000

220,000
31,000
7,900
470,000

--

COPC

Phase II
RBC

May2014
RBC

Aluminum

-

-

..

----

----· ----- -

2,917

4,510

Boodle
Mill
Waste
Rock
5,175

299

24

47

· Black

Boodle

Mill Eagle .
Tailings Tailings

7
12
-------435
44,367
2,810
1,318
8
34
1,557

18
11
168
20,850
1,117
3,490
10
5
3,640

·- ·-·

'

6,527

Clay
County
Waste
Rock
6,770

84

65

Clay County T111lings

16
4
18----- -- -·------· 30
210
314
26,950
29,267
938
1,160
3,034
1,436
15
21
22
8
1,322
3,263

Golden Gilpin Golden Gilpin
Taihru!s
Waste Rock
4,860
20,600

1,600
470
33
399
Arsenic
13a
15a
4
Cadmium
1,600
1,600
12
4,700
26
83
7,900
Chromium
63,000
434
172
Copper
63,000
34,200
49,600
Iron
2,305
613
Lead
1,140
220,000
2,580
Manganese 790,000
38
31,000
31,000
20
Nickel
7,900
17
6
4,700
Silver
2,480
929
310,000
470,000
Zinc
a Target concentration derived to protect against carcinogenic effects.

Empire
Tailings
4,592
2

2
1
34 ·-·-- . - ----10-~·- ---------- --------206
66
35,200
15,657
486 ------ - ---------15
280
225
34
6
5
1
183
369

Gregory#2
Waste Rock
9,660

Little Bear
Waste Rock
7,540

McClelland
Tailings
2,043

NCC Dredge
Tailings
6,220

62

143

40

47

-

6
14
365
52,150
708
1,807
16
5
1,117

1
5
7--·--20
21
10
168
141
776
-- - ------------- -·-------.
60,950
24,525
- -- 21,733
1,004-·1,142
-515
---205
176
796
13
7
12
··-----15
19
8
260
979
803
·-

--·

Since the Phase II studies were completed, several mine waste piles have been remediated,
both under CERCLA and during the gaming industry development.

ATTACHMENT D: l:SSPECTION CHECKLIST

Introduction and Purpose
Effective operation and maintenance (O&M) at Superfund sites generally is critical to ensure that remedies remain
protective of human health and the environment.
The recommended Annual O&M Remedy Evaluation Checklist has been designed to help the Remedial Project
Manager (RPM) capture data routinely collected during O&M in a way that can better evaluate the efficiency and
effectiveness of the remedial action. This recommended checklist may also be used to evaluate an operating
remedy prior to transferring the site to the State for O&M. In addition, remedy performance summarized using
this recommended checklist can be used to communicate remedy progress to the local community, highlight
potential issues before they become problems and help the RPM complete five-year reviews more efficiently.
The information that you collect using this recommended form should help you answer the following questions:
Is the remedy achieving the remedial action objectives (RAOs), maintaining cleanup goals and/or achieving
•
technology-specific performance goals?
•
If the remedy is not achieving the established objectives and goals, what must I do to correct this and how
can I document this?
•
If the remedy is .achieving the performance goals, objectives and performance standards, are there any
opportunities to optimize the remedy to make it work more efficiently?
This recommended checklist is intended to be completed annually. It is recommended that any data that you use
to complete this evaluation be attached to the checklist, as this will make completing the next year's evaluation
easier.
This recommended checklist does not recommend the level of review carried out in the U.S. Environmental
Protection Agency (EPA) five-year review process. However the recommended checklist contains review elements
that are consistent with a five-year review process.

Instructions;
The recommended checklist is in Microsoft Word and was designed to be completed electronically. Most questions
involve a short answer, yes/no response or simply checking the box. Questions that involve a short answer will
have an expandable text box. For responses that ask to you to "select one," please double click on "select one"
and choose the correct answer. If the information is not available for a particular question, please indicate this
with a N/A. A site visit is strongly encouraged, but not required prior to completing the recommended checklist.

1. This evaluation is intended to be completed yearly once O&M activities have begun at a site and can be stored
and maintained in an electronic format.
2. For large complex sites, consider completing a separate checklist for each Operable Unit (OU).

3.

This evaluation should be based on information and documentation (e.g., O&M reports and monitoring data)
that is readily available to the RPM.
4. Section VIII, "Technical Data and Remedy Performance," provides specific instructions regarding what data
and information are important for this section. Data entered in Section VIII are used to evaluate the specific
technology used in that remedial action (RA). Please note: Section VIII, Appendix E, Other Remedy Types/
Components was designed to be used by the RPM for the annual review of O&M remedies and remedy
components that are not addressed in Appendices A through D or by the separate Recommended Annual O&M
Remedy Evaluation Checklist for Contaminated Sediment Remedies~ OSWER #9355.0-118.
S. When you have completed the recommended checklist, please sign and date page 1 and place the completed
document in the site file. Additionally, we recommend that you save the completed checklist electronically for
use in completing the next year's evaluation.
Generally, including the Recommended Annual O&M/Remedy Evaluation Checklist in the site repository can provide
the community with information about O&M status and remedy performance and can demonstrate that the Region
is tracking performance to ensure that the remedy remains protective.
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l&m11PI Lid

l PCOR

I

AS

Air Sparg!ng

CSM

Conceptua( Site Model

PRGs

Preliminary Remediation Goals

GAC

Granular Activated Carbon

PRP

Potentially Responsrble Party

res

Institutional Controls

RAO

Remedial Action Objective

LEL

Lower Explosive Limit

ROD

Record of Decision

RPM

Remedial Project Manager

LTRA

I

I

I Long-Term Response Action

Preliminary Close Out Report

MNA

Monitored Natural Attenuation

RSE

Remediation System Evaluation

NPL

National Priorities List

SVE

Soil Vapor Extraction

O&F

Operational and Functional

TI Waivers

Technical Impracticability Waivers

O&M

Operation and Maintenance

USACE

U.S. Army Corps of Engineers

OSHA

Occupational Safety
Administration

VEB

Vertical Engineered Barrier

OU

Operable Unit

voes

Volatile Organic Compounds

·--·-

and

Health

i

I

I
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RECOMMENDED ANNUAL O&M /REMEDY EVALUATION CHECKLIST
Please save electronicall . and send this com leted checklist and an attachments to the site file and site re osito

Leslle Sims
303-312--6224
Date:

CO,
Period Covered:

Dl/.1012002

to

30/09/20.14

EPA Site

ID:COD9807175S7

Site Lead:
tate
Organization responsible for O&M operations:
r

Site Remedy Components (ref. Section VIII):
Prelimina Close Out Re ort PCOR date:
Operational & Functional (O&F) date:
Last five- ear review date:
this review?

..

··- ..

...

.. . . . . .

···-·

~911 Containment, other - Aqtive Tr~tment

tro· 09 2009
7 Yes

No

Date: 7 314

Date: 21 ()9 2-007

Chronology of event:$ since last report (e.g., site vis.its, receipt of reports, equipment failures, shutdowns, vandalism,
storm events :
·

Document

Off-site (indlcate
where}

O&M Manual

'CDPfiE

e: CDPH_E

2

OSWER 9355 0-87

Recommended Annual O&M/Remedv Evaluation Checklist

n

t RA as-built drawinas moc:Hfiecl durinc O&M

l Site-Soecific Health and Safetv Plan

0

0
0

n

i Conti11aencv/Emeroenc-1 Resoonse Plan
! O&M/Occupatfonal Safety and Health Administration
) (OSHA) Trainina Records
t Settlement Monument Records
Gas Generation Records
Ground Water Monitorina Records
Surface Water/SedfmenUFish Monitorina Records*"
Cao/Cover Svstem Insoection Records
Leachate Extraction Records
Discharae ComoUance Records
Institutional Controls (ICs) Review
Other(s) {Please name each)

Cl

n
n

i

n
n

15a

tl

b<I

1521.

n
n

r,

r,

n
n

ml

n
n
n
n
n
n

I

fill

121 COPHE

l5ll
fill

1521 CDPHE

D

l8I

.~ COPHE

n
n

r,

n
n
n
n

n

!a

n
n

'n
n

n
n

n
1n

n
n

n

D

\

n - -·

...

n
.1521

CDPHE

1521.

CDPHE

n

.~. .ct)PHE

,,.,·
~,n

·5a• CDPH E
.

n

** Note: A separate O&M checklist has been developed for surface water/sediment remedies. For mmpleteness, answer this question
regarding documentation requirements and availability, and enter more detailed information in the surface water/sediment chedclist.

Check all that apply:

D
0
0
0
D
D
D
0
D

Cl
D

Explanation of Significant Differences in progress
Reoord of Decision (ROD) Amendment in progress
Site in O&F period
Long-Term Response Action (LTRA) in progress
LTRA Transition to O&M in progress
Notice of Intent to Delete site fn progress
Partial Site Deletion in progress
Technical Impracticability (TI) Waivers in progress
Reuse Assessment or Reuse Plan in progress
Revised Risk ~ssment in progress .
D Ecological OR tJ Human Health

..

Other administrative issues:·

What was the total annual O&M cost for the previous year?
What is the expected total annual O&M cost for the upcoming year?

$983,000

$1,QQO,QQO
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Use either $ or 0/o

$9;2oo

Analytical (e.g., lab costs):
Materials (e.g., treatment chemicals, cap materials):

$1Ei7,Q09_

Oversight (e.g., project management):

$20,000

Monitoring (e.g., ground water sampling):
Utilities (e.g., electric, gas, phone, water):

$48,0QO
. . ..

ICs (implementation and enforcement):
·····-···

Other (e.g., capital improvements, equipment repairs):

.•.. ···-· -

$178,Q_O_Q:

Describe anv unanticipated/unusuallv hiah or low O&M costs and ootential future O&M fundir10 issues.
costs are for active treatment only. _Conti:ac.t ijti,i--$5~7,ooo. Additional-Site a&M
in-c1uc1·~_-annu~I inspections,
report and mc1in~c:111~ if req!Jjr~ct

costs_
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The purpose of the .IC evaluatlori at the O&M phase ls to determine if the ICS are implemented,, eff~ctlve and
durable. The following references may be useful for completing th[s evaluation:
Institutional Controls Bibliog:raphy: Institutional Control Remedy Selection1 and Post Con.r,trucdr:m Completion

Guldana!andPoliQ' (OSWER 9355.0110, December 2005);.

or lnsh'tutional Controls (OSW ER

Supplement tv the Comprehensive Fi1,e- Year Reviev,,. Guida~; Eval11ation ·

9355.7-12, working draft 3/17/05);
National IC Strategy to Ensure lnsbtutlonal Controls Implementation ar Su,oerfund Sites (OSWER 9355.D-106,
September 2004); and
Institutional Controls: A Site Manager's Guide to idenlJfying, Evaluating and Selecting Jnshtutiom;/ Controls at
Superfund and RCRA wmx:ti11eA.ctio11 Oeanup (OSWER 9355.0-7-4FS-P1 September 2000).

" Nole: A separa,te O&.M checkl;sL has been deVeloped for surface water/sediment remed;es. For completeness,
answer this question regarding lCs 1 and enter more detalled Information In the su~Face water/sediment checklist.
I Identify each IC (m.edici!, obiective, .andJr:istrument). implemented/to be implemented at the site. Attach an extra
i sheet ff necessa . Colorado environmental covenants ·
·
·
Are the ICs adequate to minimize the potential for human exposure and protect the integrity of the
ml Yes
remedy?
0 No
If no lease ex lain.
Please describe what the ICs are intended to. accompli.~h, who tt,~y are desjQne<:I to inform, the so1.Jrce docurnent
for the IC, and where the IC information is located. prot~ction of remec:ty by informing current and tu.tµre prop~rty
owners, recorded with focal coun
Please identify the date when the ICs were implemented. If the ICs have yet to be imolemented, please identify the
a res nsible for im lementin the !Cs and the scheduled im lementation date. vanes
If the ICs have been implemented, are they still in place? If tt,e !Cs remain in place, please identify whether there is
a lanned termination date and, if so, what it is. es, indeftnate.
·
Are there reasons to clarify or modify the appropriate decision document{s) to improve the effectiveness
0.Yes
and/or durabrlity of the ICs?
ml No
If es lease ex lain and describe an
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The pLJrpose of this section ls to help prompt questions: about remedy performance over the past year; the adequacy
of monitor:lng activitJes to assess remedy performanr.:e1 and changes in field condrtions. or unaerst.indlng that could

affect the remedy. Specific: sections also prompt questions about r,;;medy optJmiuition. Addressing lhese quesUor15
on
annu;;il ba~1s can help to fla:g opporuinities arid potential Issues to watcli ln the coming ye.ar and help lnform
future improvements in remedy O&M. The collection of annual checkhsts a1n also serve as dorumenration of when
a potential issue '.Y\'o5 first fdenUfied, what \vas done Lo address it, and wtlen IL was addressed. Thlls, an annual
checklist ran be a useful, sucdnct source of lnformatiOn to helpRPMs re-count O&M history.
Questions far -specific remedy t\1pes (e.g., ground water pump-and-treat) are contained Jn Appendices A tt,rough D
at the end of the form, Appendix E contains general quesUons that ran b€ used to document technir:al data ancl
remedy performance for remedies and remedy components ·that do not fit within the spedfic categories ldentffled
in the remainder of ttifs -chec•dlst. Identify the remedy types in sect;on Vlll.A1 below, and i:omplete a copy of each
apperldfx that is app llrilble to the site. If the site Includes multiple remedies or remedy components of the same
type 1 please complete a copy of the applicable appendix for e~ch remedy/component (e.g., If the r:emedy In dudes
two separately managed containment areas, complete tvvo copie.'i of Appendix C, one for each area). A separate
O&M checklist has been developed for surface water/sedjmenl remedies and remedy components. 1f tt1e site
includes a surface water/se<liment remedy, note t.hls below and complete the surface water/sediment checklist.

an

A. Pleas,e ldentlftthe ttf.),e(_s} ~ fl!ffl~"} ltlis Annual O&M Remedy EWIIUatloft,Ch-.C~ ad.dresses:,

0
0
B:

Ground Water Pump-and-Treat (please complete Appendix A)
Ground Water Monitored Natural Attenuation (MNA) (please complete Appendix B)
Ground Water or Soil Containment (please complete Appendix C)

C

Soil Vapor Extraction/Air Sparging (please complete Appendix D)

2

other Remedy Types (please complete Appendix E}

New Remmmendatlons, from tlhis annual review:
Recommendation

Party Responsible

Milestone Date

5
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APPENDICES
TECHNICAL DATA AND REMEDY PERFORMANCE
ANNUAL O&M REMEDY EVALUATION CHECKLIST

RECOMMENDED APPENDIX A. bKUUl'l\!U
REMEDIES

VVA I CK

t"UMP-AND-TREAT

The foliowlng cned<:11s:t is an abbreviated set of q1.Jestlons that could be used by an EPA RPM for annually r;eviewlng
the O&M of a ground water pump';'and-treat remedy 1 including pw11p-a11d-trec1t remedies designed for hydraulic
containment. Th is checklist was developed using conc:epts presented 1n EPA gL.lid~nce, Elements tor Effafive
Nanagem,N1t of Operat/r,g Pump cmd Trei:lt S;~ems (EPA 542-R-02--009, December 2002). Thls guidance is pat:t
·Of a series of fact sheets that EPA OSRTI has prepared as guidanceto the ground water remedlatfon community
on eff~vely and efflclenUy designing a9d operating rong-term ground water remedies . .. For more information.
Including t he guidance O&M Report Template for Ground Water Remedies (with Emphasis on Pump and ·rreot I
Systc"ms)(EP.A, 542-R-05-aD
April 2005) and report Pt!ot Ptvjed· ro Op1Yrniz1: Superfund-Finana>d Pump and Treat
Sy!.terns: Summary Report and lessons: Leamed(EPA 542&R-02-008a), visll EPA'.s ClU -lN Website (www;cl!Jln.org/

lO,

i

1

.

.

A. Remedy Goals and Conceptual Site Model {CSM}

- --------------------<

1. Review of the current remedy goals and measurements: Remedy goals may be expressed in terms of
a broad, long-term purpose or intent specified in a decision document (e.g., cleanup to a specified concentration),
a performance-based metric or milestone intermediate in duration (e.g., a 20% decrease In monthly influent
concentrations within 24 months of operation); or a specific and short-term objective (e.g., demonstration of
plume containment).
List the short-term ob· ectives and intermediate system
List the final system goals:
What metrics (performance criteria) are being implemented to measure project progress towards meeting each
oal?
What schedule has been established for measurin and reportin each metric?
Based on new information or events since the last O&M review, is there a reason to re-evaluate the D Yes
system goals? Note: this might be due to factors such as regulatory framework has been revised; better D: No
technology/strategy alternatives available; existing goals appear unrealistic; costs greater than originally
anticipat.ed; extent of plume has changed; new sources of contamination removed and/or discovered; or
land use or ground water production near site has changed.
If yes, identify the remedy goals that should be re-evaluated, the rationale, and any plans for reevaluating the goals. ,
2. Review of changes to the CSM: The CSM is a combination of text and figures that describe the
hydrogeologic system, the cause of the ground water impacts, and the fate and transport of the ground water
contaminants. If monitoring data during active remediation do not agree with expectations, this could point to a
gap in the conceptual model that should be addressed with a focused invesbgation. This does not imply a return
to the "remedial investigation" phase. The C::SM should evolve over time, including during active remediation, as
more information about the site becomes available. The following questions may be used to evaluate the need for
u ati the CSM:
Since the last time you completed the O&M checkllst for this system, have new contaminant sources ;[J Yes
been identified or have previously suspected contaminant sources been eliminated from further D No
consideration?
If es, use this s ce to comment.
Since the last time you completed an O&M checklist for this system, have new contaminants been O Yes
identified in the ground water that could affect remedy effectiveness?
0 No
If yes, use this space to comment.
0 Yes
Based on your answers to the above questions, would it be useful to update the CSM at this time?
D No
If es, lease describe any plans to update the CSM. ·
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B. fR?.em~, !itianrorMan~ Assssmcenit
1. Evaluate remedy effectiveness: The following questions are intended to review whether the ground water
pump-and-treat remedy is performing as intended and whether there are opportunities for optimizing the remedy.
·Plume Capture
When addressing these questions, it may be useful to refer to A Systematic Approach for Evaluation of capture
Zones at Pump and Treat Systems(EPA 600/R-08/003, January 2008).

Has a three-dimensional target capture zone been clearly defined?
If no, use this space to explain why not.

D
0

~

Yes
No

If not clearlv defined, describe olans to better define the taraet caoture zone.
What lines of evidence have been used to evaluate actual capture achieved (e.g., flow budget and/or capture zone
width calculations, potentiometric surface maps, water elevation pairs, .concentration trends at wells beyond the
:
taraet caoture zone oarticle trackinci in conjunction with around water modelina, tracer tests) .
System Equipment/Structures (e.g., extraction wells, collection systems)
~

~

Since the last time you completed an O&M checklist for this system, has the downtime associated with
non-routine operations and maintenance exceeded expectations?
If yes, what systems have.been responsible for unplanned downtime (e.g., extraction pumps,
wastewater facilities)?
If ves. what corrections have been or are beina made to minimize downtime?
Since the last time you completed the O&M checklist for this remedy/remedy component, have any
major repairs to the pump-and-treat system(s) been required?
If yes, describe the repairs, their impact on progress toward remediation milestones, and
actions taken to minimize similar reoairs in the future.
Since the last time you compl~ted an O&M checklist for this system, have the extraction/injection well
rates changed significantly?
If yes, describe the known/suspected source of the change, if identified.
If yes, is the change reflective of a long-term condition and, if so, how will this be addressed in
the O&M of the svstem? .
Since the last time an O&M checklist was completed for this system, have air emissions from the
system met permit requirements, if any?
If not, what is being done to meet the permit requirements?

C Yes
0: No

8

Yes
: No

0
0'

Yes
No

8
0

Yes
No
N/A

Since the last time an O&M checklist was completed for this system, has effluent discharge met permit
requirements?
If not. what was (is) the oroblem and what was (or will be) done to correct it?
Optimization

[J
[J

Yes
No

Has an optimization study been conducted for this system?

0
0

Yes
No

0

Yes
No
N/A

If an optimization study has been conducted, have any of the optimization recommendations been
implemented since the last time an O&M checklist was completed for this system?

8

If optimization recommendations have been implemented (during this or prior review periods), describe ai:lY new
results observed or conclusions drawn since the last time an O&M checklist was comoleted for this system. ·
If ootimization recommendations have not been implemented, why not?
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2. Evaluate collection and analysis of performance monitoring data

Do the approaches used to interpret ground water monitoring data (e.g., concentration trend analyses, D Yes
plume contour and/or bubble maps, plume cross-sections, potentiometric surface maps} provide [J No
adequate information to assess the performance of the pump-and-treat remedy?
If no describe o!ans, rf anv. to imolement new aooroaches. :
Based on information coHected since the last 0&M review, is there a need to re-evaluate the OYes
parameters, sampling methods, sampling frequency, and monitoring locations used to evaluate remedy ONo
oerformance?
Are ground water data managed electron!cally?
i O Yes
If no, use this space to explain why not.
i O No
Are performance-monitoring reports of sufficient quality and frequency to evaluate the efficacy of the D Yes
remedy and recognize protectiveness problems in time for effective action?
tJ No
1
If no, what actions, if anv, have been taken or are planned to address this situation?·
c. Cost Effed:lveness
Are actual parameters consistent with design parameters (based on process monitoring)?
0 Yes
If not, how do they differ? (check all that apply)
No
0 Influent rate to treabnent plant
D Influent concentrations
0 Mass loading to the system
D Removal efficiency for each treatment component
D Air to water ratio (air strippers)
D Materials usage (e.g., granular activated carbon (GAC), chemicals)
Other (olease exolain
)
Based on the above comparisons, have any above ground systems or process monitoring procedures D Yes
been evaluated/implemented to reduce costs?
0 No
If yes, please identify which of the following have been done to reduce costs. (check all that
apply)
D Ensuring proper maintenance and efficiency of equipment
O Replacing treatment components with alternate technologies (e.g. 1 replace UV/Oxidation
with air stripping) or more appropriately sized components
0 Eliminating unnecessary or redundant treatment components that are no longer needed
(e.g., metals removal or GAC polfshing system)
D Changing discharge
D Automating system to reduce labor
0 Optimizing ground water extraction rates and/or locations
Other (clease exolain.
)
D, Remedfa~ Decisions: Indicate which or·tne following remedial decisions ts appropnate at the present time
and provide the basis for the decision.

a

n

n

D
D

No Change to the System
Modify/Optimize System
0 Modify/Optimize Monitoring Program
D IC Modifications
h Imolementation of Contingencv/Altemative Remedv
Basis for decision: 1

A-3
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RECOMMENDED APPENDIX B. GROUND WATER MONITORED N.ATURAL
ATTENUATION (MNA) REMEDIES
The following checklist isan abbreviated set of ·queslfans that could be used by an EPA RPM for annually reviewing
the D&M of a MNA remedy for ground water. This MNA guldam:€ checklist was developed using concepts
prese-nte:d In EPA guidance, PertormaiiCl! /1-1..?rutoiing of'MNA Remedies for[volatile organic tompoundsJ (IIOCs) ln

Grqund Water (EPA/60D/R-04/027 ; Aprll' 200'1 ). For sorne approaches, a more dernfled remedy apUmization study
be beneficial. For guidance on rem_i::dy optimiziltion studfesor RSEs

or remediation sy'St,em evaluation (RSE) may

, visit EPA.'s CLU-lN Webslte (www.cluin:org/) or the U.S. Army Corps of Engineers (USACE) Hazardous, Toxic and
Radioactive Waste Center of Expertise RS!: Website (www.e:n11ironmental.u;ace.army.rr1tl/)-

A... Remedy Goais and Conceptual Site Model (CSM)
1. Review of the current remedy goals and measurements: The remedy goals may be expressed in the
ROD as remedial action obJectlves (RAOs) and preliminary remediation goals (PRGs). RAOs provide a general
descnption of what the cleanup will accomplish (e.g., restoration of ground water). PRGs are the more specific
statements of the desired endpoint concentrations or risk levels, for each exposure route, that are believed to
rovtde ade uate rotection of human health and the environment.

What metrics (performance criteria) are being implemented to measure project progress towards meeting each
oal?

O

Based on new information or events since the last review, is there a need to re-evaluate the
Yes
[l
remedy goals? Note: this might be due to factors such as whether the regulatory framework has No
been revised, whether existing goals appear realistic, and if there have been changes to land use
or ground water production near the site.
If yes, identify the remedy goals that should be re-evaluated, the rationale, and any plans for reevaluatin the oals.
2. Review of changes to the CSM: The CSM for natural attenuation is the site-specific qualitative and
quantitative description of the migration and fate of contaminants with respect to possible receptors and the
geologic, hydrolog1c, biologic, geochemical and anthropogenic factors that control contaminant distribution.
Because the CSM provides the basis for the remedy and monitoring plan, it can be reevaluated as new data are
developed throughout the lifetime of the remedy. The following questions may be used to evaluate the need for
u datm the CSM:
Have new contaminant sources been identified or have previously suspected contaminant Q; Yes
sources been eliminated from further consideration since the last time you completed the O&M No
checklist for this remedy?.
If es use this s ace to comment.
Has there been an increase or decrease in size of the plume since the last time you completed an
O&M checklist for this remedy?
Comments e.g., what is the nature and magnitude of the change).
Has there been an increase or decrease in vertical extents of the plume since the last time you
completed an O&M checklist for this remedy?
Comments e.g., what is the nature and magnitude of the change •
Has there been an increase or decrease in the maximum contaminant concentrations in the
plume since the last time you completed an O&M checklist for this remedy?
Comments (e.g., have maximum concentrations changed for all or a subset of contaminants,
which ones and b how much •

D

Based on information collected since the last O&M review, is there a need to re-evaluate the
ints in the reaction zone s ?
number and or location of monitorin

D Yes
No

D
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If yes, use this space to comment.
I
Based on information coHected since the last O&M review, is there a need to re-evaluate the D Yes
O· )
number and/or location of monitoring points in the target zones?
No
If ves, use this space to comment.
Has there been a change in ground water flow rate or direction that may suggest monitoring 0 Yes
D
frequency or locations may need to be reevaluated?
No
If ves use this soace to comment. :
Is there evidence of periodic pulses of residual contamination from the vadose zone that suggest 0 Yes
D
new monitoring points should be added in the vadose zone?
No
If ves use this soace to comment.
If there is reason to re-evaluate the number and location of monitoring pofnts and/or monitoring frequency (as
indicated in above resoonsest identifv anv olans for re-evaluatina the monitorino oroqram. ·
Based on your responses to the above questions, would !t be useful to update the CSM at this time?
0 Yes
D No
If ves olease describe anv Dlans to uodate the CSM,
B. Remedy Performance~t
I

~-~-~-.. . . .-'1-'-•-~-·-----...i-·---·

'

-- - ~ - -

-

1. Revjew performance monitoring objectives. The OSWER Directive 9200.4-17P (U.S, EPA, 1999a) provides
E?ight soecific obiectives for the oerformanceamonitonna oroorarn of an MNA remedv.
For each of the following eight performance monitoring objectives, identify which are currently being met, whfch
are currently beinci met but could benefit from further review. and which are currentlv not beina met.
Being
met

Objective
1) Demonstrate that natural attenuation is occurrinc accordinc

to exoectations

0
D
D

Status
Benefit
from

review

Not
being
met

D

0

2) Detect changes in environmental conditions that may reduce the efficacy of
D
0
anv of the natural attenuation crocesses
3) Identify anv ootentfallv toxic and/or mobile transformation oroducts
D
0
D
4) Verifv that the olume(s) is not exoandfna downaradient. laterallv or verticallv
:0
0
5) Verifv no unacceotable imoact to downaradient receotors
D
iD
0
6) Detect new releases of contaminants to the environment that could impact
0
!O
the effectiveness of the natural attenuation remedy
7) Demonstrate the efficacy of ICs that were put in place to protect potential
(J
D
0
receotors
[)
ti
8) Verifv attainment of remediation obiectives
tl
If any of these objectives are not being met or would benefit from review, please describe (e.g., in what way is
the obiective not beina met. whv mioht the obiective benefit from further review).
Describe any plans to review and/or change the location, frequency or types of samples and measurements to
.
meet this (these) ob1ective(s).

.a
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2. Evaluate remedy effectiveness: The following questions are intended to review whether the MNA remedy
is performing as intended, or whether there may be a need to implement a oontlngency remedy. A contingency
remedy is a deanup technology or approach that functions as a backup remedy in the event that the selected
remedy fails to perform as anticipated.
Since the last 0&M review, have contaminant concentrations in soil or ground water at specified Q'.Yes
DNo
locations exhibited an increasina trend not oriainallv oredicted durina remedv selection?
Since the last 0&M review, have near-source wells exhibited large concentration increases indicative of a a : ves
n : No
new or renewed release?
Since the last 0&M review, have contaminants been detected in monitoring wells located outside of the []:ves
O:No
oriainal olume boundarv or other comoliance-monitorino boundarv?
Since the last 0&M review, have analyses concluded that the rate of decrease of contaminant aves
fiNo
concentrations mav be inadeauate to meet the remediation obiectives?
Since the last 0&M review, have changes in land and/or ground water use been suggested and or ['J,Yes
i[lNo
implemented that have the notential to reduce the orotectiveness of the MNA remedv?
Since the last review, have contaminants been identified in locations that pose or have the potential to 0 1Yes
n ' No
oose unacceptable risk to receotors?
Immediate action
If you answered yes to any of the above questions, did the information suggest the
need for immediate action or is the condition being monitored to evaluate the need for 0, Monitored for future
future action?
0 N/A
Use this soace to comment.
Based on your answers to the above questions, is there reason to evaluate the need for a contingent Dves
remedy at this time?
!CJ No
If ves. use this soace to comment.

D:

3. Evaluate collection and analysis of performance monitoring data
What evidence has been used to evaluate actual plume dissipation (e.g., temporal trends in individual wells,
estimation of mass reduction, comparisons of observed con~minant distributions with predictions and required
milestones. comoarison of field-scale attenuation rates)? · . . ,
Since the last 0&M review, has it been necessary to modify the site-specific plans (e.g., Sampling and o:ves
Analysis Plan, Quality Assurance Project Plan, Data Management Plan) to· account for new information !D!No
and/or unforeseen circumstances?
If ves. use this soace to comment.
Does information collected since the last 0&M review suggest the need to evaluate whether field
Yes
parameters that are critical to an MNA evaluation (e.g., dissolved oxygen, redox potential) are being O;No
collected at appropriate monitoring points?
If ves. use this soace to comment.
Do the approaches used to interpret ground water monitoring data (e.g., concentration trend analyses,
No
plume oontour and/or bubble maps, . plume cross-sections, potentiometric surface maps) provide
adequate information to assess the performance of the natural attenuation remedy?
If no, describe plans, if any, to implement new annroaches.
Does information collected since the last 0&M review suggest the need to re-evaluate the ground water [JYes
and soil-monitoring program to more accuratE!ly delineate and monitor the plume boundary?
ONo
If ves. use this soace to comment.
Since the last 0&M review, has it been necessary to modify the data quality assessment, including Dves
statistical tests (if appropriate), regression analysis, scatter plots, etc. to account for new information
No
and/or unforeseen circumstances?
If yes, use this soace to oomment.
Are ground water data managed electronically?
OYes
If no, use this space to explain why not.
QNo

Cl

aves
CJ
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If statistical tests are used, do the data meet the assumptions of the statistical test?

I

I If no, does this suggest the need to change the monitoring program or re! evaluate the statistical approach?
Use this space to comment.
I

I 0. Evaluate monitoring program
I O Evaluate statistical approach
! n Neither

I Is high variability in the data interfering with or preventing a meaningful Interpretation of the data?
If yes, could this situation be mitigated by increasing the density or frequency of sampling?
Use this space to comment.

0Yes
tJ·No
0Yes
t) No

I

Are performance-monitoring reports of sufficient quality and frequency to evaluate the efficacy of 0-Yes I
MNA as a remedy and recognize protectiveness problems in time for effective action?
0No

I
i

'

0Yes
[JNo

If no, what actions, if any, have been taken or are olanned to address this situation?
Are techniques or models being used to evaluate adequacy/redundancy of individual wells in the 0Yes
monitoring network, and adequacy/redundancy of sampling frequency? Note that techniques may range 0No
from statistical trend analvsis to aoollcatlon of tt decision sunnnrt tool.
If no, are there plans to evaluate the adequacy/redundancy of individual monitoring wells and/or 0Yes
sampling frequency?
0No
Use this space to comment.
C, Cost Effecf1venen: Key consfderat1ons fn looking at cost·effect1veness of an MNA remedy are the list
of parameters for monitoring, as well as the frequency and tocatfon of monitoring. Decreases in monitonng
parameters, frequency or locations may be appropriate and allow for reductions in project monitoring costs. For
example, decreases in monitoring frequency for certain parameters may be warranted if the remedy is proceeding
according to expectations and trends are stable after evaluation of data from a sufficient number of monitoring
periods (e.g., many years). To support such a decision, the available data generally cover a time period sufficient
to allow for an evaluation of seasonal trends and other lono-term cvcles and trends.
Does information collected since the last O&M review suggest opportunities to eliminate monitoring [JYes
points (e.g., because of redundancy, unreliability, or changes in program objectives)?
Q No
If yes, use this soace to comment. ..
Does information collected since the last O&M review suggest opportunities to replace current analytical s ves
and sampling methods with less expensive methods and still meet the data quality objectives?
. .. No
If yes, use this soace to comment.
can the analyte list be shortened to focus on the known contaminants of concern?
Dves
nNo
·D. RemedlaJ Decisions: Following data evaluation, decisions are routinely made regarding the effed:lveness
of the MNA remedy, monitoring program, and ICs, and the need for contingency or alternative remedies. The
following remedial deciStons are discussed in Section 4 ct the EPA guidance document Pettormance Monitoring of
HNA Remedies for 1/ro" In Ground Water(EPA/600/R-04/027; April 2004).. Indicate which of the following remedial
llil
. • at the
~ and
. . ~ hM:ic: for ~ .. . . ...,, .

a

No Change to the Monitoring Program
Modify/Optimize Monitoring Program
D IC Modifications
t] Implementation of Contingency/Alternative Remedy
Terminate Performance MonitorinQ and Initiate Verification Monitorinc:i
Basis for decision:

D

n
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A. RetnedV DeKrignion, Goa]s ana.l Conce!J)tual Site Model [C~M)
1. Review of the current remedy
Identify the containment systems in place:

1: cap/cover

0:

0:

VEB
Liner

[J

Leachate detection
Leachate collection

Landfill gas collection

[O'

Other (Describe: :

0,

a
[l

a Leachate management
·)

Landfill gas management

Identify the O&M components:

E

Inspection

0: Monitoring
DI Testing
[J;

8

Ground water monitoring
Surface water monitoring

D landfill gas monitoring

0
0
0

Vapor intrusion monitoring
Leachate monitoring
Other (Describe: . .. ')

2. Review of the current remedy goals
Identify the remedy goals (RAOs):

El:
E

0
D
Cl
[J

Prevent direct contact with a contaminant source
Prevent migration of a contaminant source to:
IJ.:.-.· A drinking water aquifer
[121: Air (via wind-born.em.aterial)
181 Surface water
O Air (via volatilization)
[]' Soil or other solid media
Other (Describe:
)
Prevent migration of contaminated ground water
Prevent vapor intrusion or indoor air exposure .
Control off-gas
Other remedy goals (Describe:
)

D:

What metrics{perfor.rn~m;e criteria) are bei_r,g implemented to mea~ur~ project progress towards meeting each
goal? visua.1 observatton of yegetabve cover, erosion, riUs, S<>Hmovement
What schedule has been established for measuring and reporting each metric? anni.iai
Based on new information or events since the last O&M review, is there a need to re-evaluate the
remedy goals? This might be due to factors such as whether the regulatory framework has been revised,
whether existing goals appear to be realistic, and whether there have been changes in land use or
ground water production near the site. If yes, identify the remedy goals that should be re-evaluated, the
rationale, and any plans for re-evaluating the goals.

D Yes
~· No

C-2
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3. Review of changes to the CSM: The CSM for a containment remedy is the site-specific, qualitabve and
quantitative description of the migration and fate of contaminants With respect to possible receptors and the
geologic, hydrolog1c, biological, geochemical and anthropogenic factors that control contaminant distnbutlon.
Because the CSM provides the basis for the remedy and the post-closure maintenance plan or O&M plan, the
model should be re-evaluated as new data are collected throughout the lifetime of the remedy.
Does new information gathered or conclusions reached slnce the last time the 0&M checklist was
OYes
completed indicate a change in understanding about the sourcesr types, migration, and fate of
~No
contaminants?
'
Note that indicators could indude (1) the remedy not functioning as designed, (2) unexpected
contaminants or contaminant concentrations above the required levels at the point of compliance,
(3) unexpected trends in contaminant concentrations, (4) unexpected changes in the flow rate or
direction of ground water, {5} unexpected changes in off-gas characteristics, or (6) unexpected
evidence of vapor Intrusion in neilrby structures.

Based on new Information and/or conclusions, would it be useful to update the CSM at this time?
If yes, please describe any plans to update the CSM . . .

OYes
~·No

· -------·

B. Remedy Performance A_.ment
This section contatflS a .eeries rA questions 1hat can be used to help assess e a>nt:awnent remedy's effectivenf!SS- .
and evaluate the c:oHer:tion and analysis of perfarmance montmring data. For each pot:ential problem identified, an
· analysis stlould be performed to d~ine what, If anything shoukl be done.

1. Evaluate remedy effectiveness: The following questions are intended to review whether the containment
remedy is performing as intended or whether there Is a need to implement a contingency remedy. A contingency
remedy 1s a cleanup technology or approach that functions as a backup remedy in the event that the selected
remedy fails to perform as anticipated. A contingency remedy may be considered if there is a "'yes" answer to one
or more of the following three questions.
Note that additional measufl!S and methods for evaluallng the effectiveness ofcontainment remedies can be
found In nEPA/U91CE Draft Technical Guidance for RCRA/CERCLA Fl11a/ Cove/3" {EPA 540-R-()4-007} and "EPA
Comprehensive 5-Year Review Guidance, Appendix 4 Five-Year Review Site Inspection 01ecklist:8{OSWER
Directive 9355.7-038-P).
Since the last 0&M review, has inspection or testing of the cap, cover, lfner, or VEB indicated that the (J Yes
system is failing or could eventually fail?
9No
Since the last 0&M review, have changes in land, surface water, or ground water use been suggested ,tJYes i
and or implemented that have the potential to reduce the protectiveness of the containment remedy?
No !i

:I

. .

Since the last 0&M review, have contaminants been identified In new locations or at higher DYes
concentrations where they pose or have the potential to pose unacceptable risks to receptors?
®No
If you answered yes to any of the above questions, did the information suggest the
need for immediate action or is the condition being monitored to evaluate the need for
future action?
Use this space to comment.
What actions, If ~f!Y, have been taken and/or are planned in response to the new
Information?

0
0

Immediate action
Monitored for future

0

N/A

l
1

I

i

t
i

. For VEB Only: Note that additional measures and methods for evaluating VEB effectiveness can be found in ''EPA
i

Evaluation of Subsurface Engineered Barriers at Waste Sites".

C-5
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Have bulk integrity tests been performed since the last O&M review?

0.Yes
'QNo

If bulk integrity tests have been performed since the last review, do test results indicate that need to
evaluate possible breaches or excessive leakage in the VEB over the short and long terms?
If yes, what actions have been taken and/or are planned in response?

'QYes
!ONo
ON/A

Based on information collected since the last O&M review, do contaminant concentrations upgradient of
the VEB indicate the need to evaluate actions to prevent possible contaminant migration?

[JYes
No

If yes, what actions have been taken and/or are planned in response?

1

CJ

__

Does information collected since the last O&M review suggest the need to evaluate hydraulic controls as
an additional measure to control possible contaminant migration around the VEB (answer N/A if hydraulic
controls are already part of the remedy)?
If yes, what actions have been taken· and/or are planned in response? : _

D'Yes
itlNo
tON/A

For Off-Gas Collection Management Only: Note that additional measures and methods for evaluating off-gas
collection and management effectiveness can be found in "USACE Landfill Off-Gas Treatment, Thermal Oxidation
Checklist".
Since the last O&M review for this system, have off-gas volume and composition been consistently within
equipment design parameters?
If no, what actions have been taken and/or are planned in response? '. _
Since the last O&M review for this system, have off-gas system operational characteristics, such as
required temperatures and pressures, been maintained within system design parameters?

aves
QNo

Dl
_ ,Yes
C:No

If no, what actions have been taken and/or are planned in r~ponse?
Since the last time an 0&M checklist was completed for this system, have off-gas emissions met all
federal, state, and-local regulatory requirements?

aves
QNo

If no, what is being done to meet these requirements?
Based on information collected since the last O&M review, is there any evidence of unacceptable vapor
intrusion in nearby structures?
If yes, what actions have been taken and/or are planned in response?

[l No

!IJYes

Based on information collected since the last O&M review, have concentrations of off-gases inside
buildings or at the site fence line suggested the need to assess safety and human health threats?

aves
ONo

If yes, what actions have been taken and/or are planned in response? ; _

2. Evaluate collection and analysis of performance monitoring data
Note that more detailed information about performance parameters can be found In the following documents:
"EPNUSACE Draft Technical Guidance for RCRA/CERCLA Fmal Covers" (EPA 540-R-04-007)
"EPA Comprehensive 5-Year Review Guidance, Appendix D, Ave-Year Review Site Inspect10n O,ecklist"

(OSWER Directive 9355.7-03B-P)
"USACE Landfill Off-Gas Treatment, Thermal Oxidation Checklist"
"EPA Evaluation of Subsurface Engineered Barriers at Waste Sites" {EPA 542-R-98-005; August 1998)Since the last 0&M review, has it been necessary to modify planned inspections, sampling events, and
sample analyses, as reflected in the site post-closure maintenance plan or 0&M plans, to account for
new information and/or unforeseen circumstances?
If yes, use this space to comment: -

aves
mi· No

.
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Has information collected since the last O&M review suggested the need to re-evaluate whether
performance parameters that are critical to evaluation of the containment remedy are being collected at
appropriate monitoring points?

~Yes
No

tJ

I

If yes, what· actions have been taken and/or are planned in response? Need systematic sampling of
surface waters to determine attainment with ARARs
Are ground water and off-gas system monitoring data managed electronically?

0Yes

If no, use this space to exp!ai n why not.

QNo

Since the last O&M review, have monitoring data been analyzed to identify trends and their significance?

~Yes
0No

If no, use this space to explain why not.
Is high variability in the data interfering with or preventing a meaningful interpretation of the data?

0Yes

~No
If yes, could this situation be mitigated by increasing the density or frequency of data collection?
Use this space to comment.

0Yes

tJ No

Are inspection and performance monitoring reports of sufficient quality and frequency to evaluate the

Eves

efficacy of containment as a remedy and recognize protectiveness problems in time for effective action?

0No

If no, what actions, if any, have been taken or are planned to address this situation?

c.

-

Colt-Effecth,eneu

If off-gas is currently ·being treated, can it be vented to the atmosphere without treatment in compliance
with all applicable federal, state, and local regulations?

0Yes
(J No

ON/A
If yes, has the possibility of discontinuing off-gas treatment been explored?

0Yes

Use this space to comment.

0No

If leachate is currently being collected and treated, is operation of the leachate system necessary for
proper functioning of the containment system?

(JN/A
0Yes

QNo

ON/A
If no, has the possibility of discontinuing leachate collection and treatment been explored?

0Yes

Use this space to comment.

0No
ON/A

If hydraulic controls are being used in conjunction with a VEB, would the VEB provide passive
containment without these controls?

0Yes

.QNo
ON/A

If yes, has the possibility of discontinuing the hydraulic controls been explored?

0Yes

Use this space to comment.

0No

Q N/A

D. Remedial Decisions: Indicate which of the followirag remedial decslons Is appropnate at the present time
and provide the basis for the decision.
·~

D
D

!o

18

No change to the remedy
Modify or optimize remedy
Modify or optimize O&M
Modify ICs
Implement contingency or alternative remedy
Terminate insoections or monitorina
C-5

Recommended Annual O&M/Remedy Evaluation Checklist

OSWER 9355.0-87

Basis for decision: AddJtionaJ data is required to determine if modification OJ optl.milation is necessary

c..s

A.. Remedy Description, Goals and Concepb.Eal Site Model (CSIM)

1. Review of the current remedy
Identify the current remedy:
0 SVE
(] AS
How many extraction wens or trenches are used for SVE (ff applicable)? i
How many injection wells are used for AS (if applicable)?•

2. Review of the current remedy goals
List the remedy goals (RAOs):
D Prevent migration of a contaminant source to:
:0 A drinking water aquifer
0 Surface water
0. Soil or other solid media
tJ Prevent migration of contaminated ground water
Restore ground water
0 Other (Describe: :
)

a

List the short-term objectives and intermediate system goals.
List the long-term soil and ground water cleanup goals.
What metrics (performance criteria) are being implemented to measure project progress towards meeting each
goal? ,
What schedule has been established for measuring and reporting each metric?
Based on new information or events since the last O&M review, is there a reason to re-evaluate the
remedy goals? Note that this might be due to factors such as whether the regulatory framework has
been revised, whether existing goals appear to be realistlc, and whether there have been changes in
land or ground water use near the site.
If yes, identify the remedy aoals that should be re--evaluated, the rationale, and any plans for reevaluatin the oals.

D Yes

O No

OSWER 9355.0-87
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3. Review of changes to the CSM: The CSM for a SVE/AS remedy is the site-specific, qualitative and
quantitative description of the migration and fate of contaminants with respect to possible receptors and the
geologic, hydrologlc, biological, geochemical and anthropogenic factors that control contaminant distribution.
Because the CSM provides the basis for the remedy and the O&M plan, the model should be re-evaluated as new
data are collected throughout the lifetime of the remedy.
trves
Does new information gathered or conclusions reached since the last time the O&M checklist was
QNo
completed indicate a change in understanding about the sources, types, migration, and fate of
contaminants?
Note that indicators could indude: (1) the remedy not functioning as designed, (2) unexpected
contaminants or contaminant concentrations above the required levels at the poir.11- of cbmplian,
Based on new information and/or conclusions, would it be useful to update the CSM at this time?
If yes, please describe any plans to update the CSM. : _

a:ves
Q1No

---

B. RemlB~V ?-2!'111ormance Assessment
This section contains a series of questions that can be used to help assess a SVE/AS remedy's effectiveness and
evaluate the coilect1on and analysis of performance monitoring data.

1. Evaluate remedy effectiveness: The following questions are intended to review whether the SVE/AS
remedy is performfng as intended, or whether there is a need to implement a contingency remedy. A contingency
remedy 1s a cleanup technology or approach that functions as a backup remedy in the event that the selected
remedy fails to perform as anticipated. A contingency remedy may be consldered if there is a "yes" answer to
either of the following five questions.
Based on information collected since the last O&M review, do monitoring data indicate that the system is []Yes
QNo
falling or could eventually fail to meet remedy goals?
Since the last O&M review, has the areal extent of contamination (or plume) increased in a manner not
originally predicted during remedy selection?

[J,Yes
QNo

Since the last O&M review, have monitoring data exhibited trends indicative of a new or renewed
release?

aves
0:No

Since the last O&M review, have changes in land and/or ground water use been suggested and or
implemented that have the potential to reduce the protectiveness of the SVE/AS remedy?

[]Yes

Since the last O&M review, have contaminants been identified in new. locations or at higher
concentrations where they pose or have the potential to pose unacceptable risks to receptors?

D~Yes
tJNo

If you answered yes to any of the above questions, did the information suggest the
need for immediate action or is the condition being monitored to evaluate the need for
future action?
Use this space to comment.
What actions, if any, _have been taken and/or are planned in response to the
new information? ·

0
D
Cl

Immediate action
Monitored for future
N/A

Based on your answers to the above questions, is there reason to evaluate the need for a contingent
remedy at this time?
If yes, use this space to comment.

[J: No

QYes
QNo

-
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Since the last O&M review for this system, has evidence of excessive corrosion of system components
been observed?
If yes, what actions have been taken and/or are planned In response?

0Yes
0No

Since the last O&M review, if blowers are operated intermittently, do voe concentrations increase after 0Yes
they are shut off?
:0No
How has this information been interpreted and what actions, if any, have been taken and/or are planned Q N/A
in response?
Since the last O&M review, have blower operational characteristics, such as flow rate, pressure, and
discharge temperatures, been consistently within equipment design parameters?
If no, what actions have been taken and/or are planned in response?

0Yes
QNo

Since the last O&M review, if water is manually removed from the extraction blower water separator, has
water accumulation been observed that could adversely impact blower operation?
If yes, what actions have been taken and/or are planned in response?

0Yes
t]No

'LIN/A

Since the last O&M review, have ail blowers, water separators, valves, and piping components been
consistently operational?

:0Yes
0No

Has the downtime associated with non-routine operations and maintenance of the blowers since the last D Yes
time you completed an O&M checklist for this system exceeded expectations?
0No
If yes, what have been identified as the causes?
If yes, what corrections have been or are being made to minimize downtime? :
Does the operational history suggest that the preventative maintenance plan for the blowers needs to be aves
0No
re-evaluated?
If yes, what actions have been taken and/or are planned in response?
. ~

soil Vapor Extraction System

I

I

Identify the SVE system characteristics, if any, that have deviated consistently/frequently from operational
expectations since the last time an O&M checklist was completed for this system:
0 Vapor flow rates at one or more extraction wells
Vapor compositions (VOCs, CO 2, 0 2) at one or more extraction wells
0 Pressures at one or more extraction wells
D Aow at blower (prior to entry of any dilution air if used)
D Accumulation of water in the water separator

a

Does this (do thes~) deviation(s) indicate a new condition since the last O&M review or an
ongoing trend?

D

CJ
D

New condition
Ongoing trend
N/A

What has been identified as the cause for this (these} deviation(s)?
What actions, if any, have been or are being taken in response to this (these) deviation(s}?

-~

Based on information cof!ected since the last O&M review, is there any evidence of unacceptable vapor :oves
0No
intrusion in nearby structures?
If yes, what actions have been taken and/or are planned in response? .
D-4
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Since the last O&M review, have gas concentrations in the blower discharge been running close enough Oves
to the lower explosive limit (LEL) or shown an increasing trend that suggests the need for action? Note 0No

that specific compound LEL data are available in many chemistry texts as well as National Rre Protection
Agencyguidelines.
What actions, if any, have been taken and/or are planned in response to the new information?

Air Sparging System

-·

------i

[Jves

Since the last O&M review of the AS system, hav:e flow rates at each injection well been consistently
maintained within system design parameters? ·
If no, what actions, if any, have been or are being taken in response? _

[l No

Based on information collected since the last O&M review, have dissolved oxygen concentrations been
maintained at a level sufficient to promote biological activity?
If no, what actions, if any, have been or are being taken in response? :

[J No

Since the last O&M review, are measured dissolved oxygen concentrations consistently indicative of good
air/water contact rates (i.e., are concentrations near saturation)?
If no, what actions, if any, have been or are being taken in response? .

aves

8~~

voe Control System
If the SVE system contains a voe control device, has the device consistently met performance and
compliance monitoring requirements (e.g., total voe emission limits, specific compound limits,
monitoring, air permit) since the last O&M review for this system?
If no, what actions have been taken and/or planned in response?

0Ves
No
ON/A

ltJ

. . ·-

Since the last O&M review, has the voe control system consistently meet required destruction and
removal efficiencies?
If no, what actions have been taken and/or planned in response? ;

[Cl Yes
0No

Since the last O&M review, have any violations of air permits been reported?
If yes, what has been or is being done to meet permit requirements?

PnVes
,CJ No

Since the last time you completed an O&M checklist for this system, has the voe control system been
responsible for downtime associated with non-routine operations and maintenance?

aves

a · No

If yes,
What was (were) the cause(s) for unplanned shutdown(s)? :
What has been done or is being done to minimize future downtime?•

Thermal Oxidizers
Since the last O&M review for this system, have the operational characteristics (e.g., LEL history of
feed gas, operating temperature, inlet flow, oxygen level in flue gas, fuel use) been consistently within
equipment design parameters?
If no, what actions, if any, have been or are being taken in response?

aves
0No
ON/A

Since the last O&M review, has there been any indication of improper operation of flashback protection
equipment (e.g., detonation arrestor, sealed drum)?
If yes, what actions have been taken and/or planned in response?

ll]Yes
[JNo

~
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Since the last O&M review, has there been any indication of improper operation of safety interlocks (e.g.,
high LEL, high oxidizer temperature, loss of flame, low fuel pressures)?
If yes, what.actions have been taken and/or planned in response?
If acid gases are present, have scrubber operations (e.g., scrubber liquid flow and pH, caustic use1
scrubber blowdown and its treatment) been consistent with operational expectations since the last O&M
review?
If no, what actions have been taken and/or planned in response? . - -

0Yes
C] No
0Yes
0.No

Carbon Adsorbers

Does the unit have humidity controls?

0Yes
0No

Since the fast O&M review for this system, have the operational characteristics (e.g., relative humidity OYes
data at adsorber inlet, adsorber operating temperature, carbon t;,reakthrough, carbon change out history1 0No
operating velocity through adsorbers, adsorber discharge voe data) been consistently within equipment ON/A
design parameters?
If no, what actions, if any, have been or are being taken in response? Other control Devices

Since the last O&M review for this system, have the operational characteristics (e.g., biofiltration media aves
surface loading rate, temperature controls, nutrient addition rate) been consistently within equipment 0No
design parameters?
ON/A
If no, what actions, if any, have been or are being taken In response?
2. Evaluate collection and analysis of performance monitoring data

Since the last O&M review, has it been necessary to modify sampling frequency relative to the origina[
O&M plan to account for new information and/or
unforeseen circumstances?
..

Oves

0No

If yes, use this space to comment. ,
Does soil and/or ground water data collected since the previous O&M review (e.g., voes concentrations,
ground water elevations) suggest the need to re-evaluate other aspects of the monitoring program (e.g.,
monitoring locations, test parameters) to account for new information/unforeseen circumstances?
If yes 1 use this space to comment ..

OYes
QNo

C. Cost: Effectiveness: Key considerations tn looking at cost-effectfveness are the O&M costs Incurred relative to
design and reduction in voe removal rates. OpportlJnlties tD reduce costs can be potentially found 1n the following
ai-eas:
Does information collected since the last O&M review suggest that flows could be redistributed to speed OYes
overall remediation {i.e., reduce or eliminate flow to/from weHs where removals have reached near QNo
asymptotic conditions or where cleanup goals have been achieved)?
Use this space to comment.
Does information collected since the last O&M review show evidence of diffusion-limited voe movement?
If yes, has the idea of modifying operation to pulsing (intermittent) been considered to speed overall
remediation?
Use this space to comment.
--

Oves
DNo

I
I

aves

QNo
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Does information collected since the last O&M review show reduced
warrant a reduction in monitoring frequencies?

voe

removal rates that might

t]Yes
QNo

Use this space to comment.
Does information collected since the last O&M review suggest that
reduced to the extent that the voe control device can be eliminated?

voe

recovery rates have been

OYes

[J No

ON/A

Use this space to comment.
Does information collected since the last O&M review suggest that an alternative, lower cost voe control
device could be used?

lOYes
QNo

Use this space to comment. •.. .
Does information collected since the last O&M review suggest that operation of the voe control device
could be modified to reduce costs, e.g., operate thermal oxidizer at lower temperatures or lower dilution
air flows (e.g., when LEL basis no longer requires design flow) or use larger carbon beds to reduce
carbon supplier charges for change outs?

aves
iONo

Use this space to comment.
Has maintenance history since the last O&M review identified high-maintenance equipment that could be
replaced?
Use this space to comment.

OYes
ONo

.. , ..

E. Remedial Decision~: Indicate which of the rollowing remedial decisions are appropriate at tlile present time
and provide a basis for each decision:
[lj

Continue current remedy
C- Goals have been achieved -- system can
be shutdown in favor of MNA
.
Modify/optimize remedial system(s) - use intermittent operation; optimize flows to/from wells to promote
increased removals; increase use of sparging to promote biodegradation; add new wells if contaminant
movement is indicated to areas currently not being influenced; implement cost reduction measures; conduct
more detailed evaluation of the contaminated zone using a tool such as Pneulog.

0

O Modify/optimize O&M -

increase monitoring to provide additional data for more definitive assessment at the

next review

[0

0

Modify !Cs
Implement contingent or alternative remedy

Basis for decision:

D-6

A. Remedy_Description ,.nc1 Goals

1. Review of current remedy goals, and measurements
The following questions can be used to document basic information about the remedy and remedy goals to
rovicle
text: for the
mder of the information in this a
ix.
Identify the remedy component(s) and associated systems and technologies being covered on this form: Active
treatment of A.MD
What are the intermediate and final system goals? Contaminant removal
What m.etrics (Rerform~f"!ce criteria) are being implemented to measure project progress towards meeting each
goal? dfluent water quality
What schedule has been established for measuring and reporting each metric? monthlyBased on new information or events since the last O&M review of this system/technology, is there a need
to re-evaluate the remedy goals?
If yes, identify the remedy goals that should be re-evaluated, the rationale, and any· plans for reevaluating the goals.

OYes
~No

2. Review of changes to the CSM
The following questions ask about changes m contamination and other field condibons that could affect the
mon!t.orlng program, system operations, and other aspects of O&.M. They provide context for questions 1n
subsequent sections that ask whether action should be taken to modify the O&M program.

Do monitoring data indicate trends/patterns that are inconsistent with the CSM (or similar conceptual
understanding of site conditions) that was used as the basis for design of the remedy/remedial
component(s)?
If yes, use this space to comment.
Have there been changes in field conditions (e.g., change in land/water use) that differ significantly from
the conditions Incorporated in the CSM (or similar conceptual understanding of site conditions) that was
used as the basis for·design of the remedy/remedial component(s)?
If yes, use this space to comment.
Have new contaminant sources been identified?
If yes, please describe the new sources and how they are they being addressed:

OYes
8No

Dves

181 No

OYes

ii No

B. Remedy Performance Assessment
This section contains a series of questions that am be used to help assess whether the monttonng program and
remediatton sysl\!mS 0&M should be ad]usted.

1. Monitoring Program
Describe changes to the monitoring program ~at have been made since the last tin:ie you completed the 0&M
checklist for this remedy component. effluent water quality analysis dec~ased_ from weekly to bi-\,veekly

E-3

OSWER 9355 0-87

Recommended Annual O&M/Remedy Evaluation Checklist

~·Yes

Are the baseline data and post-remedy data adequate to perform statistical comparisons and evaluate
remedy performance?
If no, what actions have been or are being taken in response? ·.

0No

Dves.

Is high variability in the data interfering with or preventing a meaningful interpretation of the data?

181No

If yes, could this situation be mitigated by increasing the density or frequency of data collection?

aves

~se this space to comment.

QNo

[1 Yes

Based on changes in contamination or field conditions (see A.2 of this appendix), is there reason to
modify the monitoring program?
If yes, describe changes to the monitoring program that are most necessary.

181'. No

Im Yes

Has the adequacy/redundancy and cost-effectiveness of the monitoring program been evaluated,
including evaluation of sampling locations, frequency, sampling and analytical methods, monitoring
parameters, and test methods?
Use this space to comment. ~uctions in·-monltoring hav~
~pp~prla~e

D No

occurred as

O Yes

Is there reason to modify the monitoring program to address inadequacies, remove redundancies, and/or
improve its cost-effectiveness?
If yes, describe changes to the monitoring program that would likely have the greatest impact. ._

B No

Do you have adequate documentation (e.g., good quality O&M reports) and tools (e.g., software) to
effectively manage and interpret monitoring data?
If no, please explain how documentation and/or tools could be improved.

_

---1.

2. System Operations
Describe changes to system ()p'=?~ati9n~_!ha~ _hc!Y~.-~-E!_E!D _r:nad~ _~i_11ce _thE! l_~st t!mey<>l! completed the O&M checklist
1~.tP_1mpro.v~E}ffJtj1;mc.y;
for this remedy component. proc~_s wc1~ mocJift~_~_urir)g _2C>li-:.20_

I: Yes

Is (are) the remedial system(s) covered under this appendix performing as expected relative to the
remediation milestones and goal(s)?
If no, what actions have been or are being taken in response? _. .,

D No

Do monitoring data indicate trends/patterns that are consistent with remedial design expectations?

181; Yes
DNo

If no, what actions have been or are being taken in response?
Based on observations regarding contamination or field conditions (see A.2 of this appendix and previous
questions in this section), is there reason to modify systems operations to improve remedy performance?
If yes, describe changes to system operations that are most necessary. _ .

Eves
.

Has an optimization study been conducted for the remedy/remedy component(s)?

__ No
D
Oves

Use this space to comment•..
Has the downtime associated with non-routine operations and maintenance exceeded expectations?

Ql'No

If yes, what actions have been or are being taken to minimize downtime?
Based on optimization and downtime considerations, is there reason to modify systems operations to
improve remedy performance?
..
,.
~f yes, describe changes to system operations that are most necessary. modifications were
~ompletE!<i
'

D! Yes
,

181, No

3. Maintenance
E-3
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Recommended Annual O&M/Remedy Evaluation Checklist

Are routine maintenance activities adequate to ensure the reliable operation of the remedial system(s)?
If no, what changes to the maintenance program are most necessary?

.Im Yes

Have any major repairs to the remedial system(s) been required since the last time you completed the
O&M checklist for this remedy/remedy component?
If yes, describe the repairs, their impact on progress toward remediation milestones, and actions
taken to minimize similar repairs in the future.·

DYes
SNo

c.

0No

Cost Effectlveness

Does information collected since the last O&M review suggest opportunities to reduce costs associated
with equipment operations and maintenance?
If yes, use this space to comment. implemented 2012-2013

.0 Yes

Does information collected since the last O&M review suggest opportunities to reduce costs associated
with the monitoring program?
If yes, use this space to comment. elig1~le for further reduction in effluent monitoring

~Yes
0No

o. Remed!,a! Decisions: Indicate which of thf! following remedial deaslons
provide the basis for the aecisioi",.

mi
0
D
(]

D

1s

:181 No

appropriate at the present time and

No Olange
Modify/Optimize System
Modify/Optimize Monitoring Program
Modify res
Implement Contingency/Alternative Remedy

Basis for decision:
I
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ATTACHJ\fENT F: COMMUNITY INVOLVEMENT PLAN UPDATE

Central City/Clear Creek Superfund Site
Community Involvement Plan Update
Gilpin and Clear Creek Counties, Colorado
September 2014
Colorado Department of Public Health and Environment
Hazardous Materials and Waste Management Division
4300 Cherry Creek Drive South, B2
Denver 1 CO 80246-1530
303-692-3373

COLORADO
Department of Public
Health & Environment

Central City/Clear Creek Community Involvement Plan Update
SECTION 1
Background

This Community Involvement Plan revision for the Central City/Clear Creek Superfund
Site (Site) is intended to reflect the changes, both actual and as perceived by the
community, since the original 1989 plan was last revised in September 2009.
This Central City/Clear Creek Community Involvement Plan (CIP)* has been prepared
pursuant to Sections 113(k)(13)(i-v) and 117 of the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA) and in accordance
with the current U.S. Environmental Protection Agency (EPA) Superfund guidance,
including the Superfund Community Involvement Handbook (2005). The handbook
outlines the community involvement requirements of CERCLA and regulations that
interpret the Superfund legislation, i.e., the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP).
Once the Site has been listed on the National Priorities List (NPL) for Superfund,
community involvement efforts become an integral part of Site activities. The Site
was originally listed on the NPL September 8, 1983. The Superfund Study Area covers
the 400-square-mile mine drainage basin of Clear Creek, which includes parts of Clear
Creek and Gilpin counties. The water quality of the watershed is compromised by
metals contamination from historic mining operations. The Site, originally made up of
five mines, was modified to encompass the entire basin as its study area in 1998. For
the first two Records of Decision (RODs), the EPA was the lead agency. For RODs 3 and
4, the state assumed the lead.
This Community Involvement Plan, based on community interviews, describes the
community involvement and public participation program developed for the Central
City /Clear Creek Superfund Site by the EPA and the Colorado Department of Public
Health and Environment (CDPHE). The original plan was developed by the EPA in 1987;
a new plan was produced by the state again in June 1989, followed by a broad
communications strategy in November 1990. The plan was revised by the state in 1994
and again in 2004 and 2009. The current revision was triggered by the Five Year
Review of the whole Site.
Purpose

The purpose of community involvement is to provide opportunities for the community
to learn about the Site, to provide the public adequate opportunities for public
involvement in remediation decisions and to determine, based on community
interviews and other relevant information, appropriate community involvement
*An acronym list appears in Appendix F.
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activities. The community interviews form the foundation for developing the most
effective means of disseminating information to the community.
Objectives of the Community Involvement Plan
•
•
•

•
•

To ensure communication among the community, EPA and CDPHE
To develop and maintain open communication with community leaders and any
other interested or affected groups
To provide appropriate opportunities for the community to learn about the
Central City/Clear Creek Superfund Site and to inform community members
about the environmental remediation actions and administrative matters at the
various locations within the Site
To ensure appropriate opportunities for public involvement and to receive
feedback from the community
To identify and monitor community concerns and information needs

SECTION 2
Site Location and Description
Since this Site was listed on the NPL in 1983, focus has shifted from the original task
of dealing with five specific mining tunnels, recommending passive water treatment
(Phase I, Record of Decision (ROD) 1). A second ROD addressed the waste piles of
those five tunnels. In both of those efforts, EPA was the lead agency. Phase II of the
project included reassessing the Site using a watershed approach and included the
Phase II the Remedial Investigation/Feasibility Study (RI/FS). The Operable Unit 3
(OU3) ROD calls for remediation of the Argo Tunnel and approximately 20 waste piles,
as well as an assessment of private drinkjng water wells in the area, with the state of
Colorado in the lead role.
The Operable Unit 4 (OU4) ROD called tor the treatment of contaminated mine
discharges and remediation of mine waste rock piles and tailings through erosion
control, capping or removal. The remedial actions for Operable Unit 4 was initiated in
2007. Sediment dams and other water-control structures were constructed in Russell
and Nevada gulches. Additionally, the state acquired a mining-impacted property in
2008 for the purpose of constructing a Site-wide mine waste repository. The
repository was constructed to consolidate and manage mine waste rock and tailings
on-site, opposed to transporting the wastes off-site to a landfill. In 2012, CDPHE
constructed a mine drainage pipeline to convey historic mine drainage and miningimpacted water to the site of a future water treatment plant. The Quartz Hill Tailings
Pile was stabilized during the summer of 2014. In 2010-2013, CDPHE and EPA
implemented certain components of the OU4 ROD (e.g., removal of mill tailings,
sediment reduction measures and preparation for a future water treatment facility
site) by funding CDOT to construct these three projects while constructing the State
Highway 119 Main Street South Project.
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Despite the signtticant progress made, remedial actions are not complete at this Site.
An active water treatment plant to treat discharges from the Gregory Incline,
National Tunnel and Gregory Gulch is on hold due to the uncertainty of ongoing water
use negotiations. A flow-through bulkhead, considered under OU3 for the Argo Tunnel
to eliminate future surge events, will be constructed in 2014.
Site History
Joint remediation efforts on this Site have been cooperative between EPA and CDPHE,
regardless of which agency has had the lead on a particular aspect of the project.
Much has changed in the area since the original Site investigation in 1983. In
November 1990 limited stakes gambling was approved by Colorado voters for the
towns of Black Hawk and Central City, both in Gilpin County. Relying increasingly on a
tourism, rather than a mining economy, Gilpin County began low-stakes gaming in
October 1991, and much of the property in those towns was bought for casino
development and related uses, such as parking, administrative offices, etc. Land,
which had been held by families for years, or which had been bought with a view
toward future reprocessing of mine tailings, increased in value many times over, as
did property taxes. Relatively unusable parcels of land within the gaming district were
reassessed, and in some cases the new taxes were prohibitive for the owner, even
though there was no perceived market for the property at the new price. Over the
years since, large casinos have come to dominate Black Hawk, while many smaller
casinos, in some cases preserving the original store fronts, are more the norm in
Central City. As the economy shifted quickly toward gaming, local community shops
and services, many in buildings from the early 1900s, were rapidly converted to
casinos, and the characteristics of the historic mining towns changed dramatically.
In 2008, voters approved Amendment 50, which allowed the gaming towns of Black
Hawk, Cripple Creek and Central City to vote to keep casinos open 24 hours a day,
seven days a week, increase the betting limit to $100, and to add roulette and craps
to the previously allowed poker, black jack and slot machines. Citizens of the three
towns voted overwhelmingly for the change, which took effect July 1, 2009, further
changing the character of Black Hawk, in particular.
The results of increased land values also affected the Superfund process in the area.
Casino developers eagerly excavated soil and rock, removed-tailings, and rerouted
water in consultation with state and EPA project staff to make room for the ancillary
services they needed. Roadways were expanded, and Black Hawk and Central City
experienced a building boom. The state proposed that a consortium of town and
Gilpin County officials draft procedures and criteria for property development that
would be provided to individuals along with their building permits, informing them
about the Superfund cleanup and the problems and legal liabilities in moving
contaminated soils.
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A step-by-step document developed with the assistance of the state became an
ordinance for the town of Black Hawk in 1993. Soil metals concentrations were taken
from that document and now are used as a standard in Gilpin County. Central City
adopted the soil concentration levels via a City Council resolution.
Because visitors taking State Highway 119 must drive through Black Hawk to get to
Central City, the Central City Business Improvement District spearheaded the
construction of the Central City Parkway to take cars directly to Central City from 1-70
at exit 243. The 8.4-mile, four-lane highway cost an estimated $38 million, and was
built through a combination of private funding and bonds. The parkway opened in
November 2004.
Search for Potentially Responsible Parties (PRPs)

As with many Superfund sites, the question, "who is responsible," is difficult.
Investigations to identify PRPs seek to find out whether property has a financi.ally
viable owner to bear the costs of necessary cleanup. Are the owners of problematic
former mining sites liable, even if they did nothing to contribute to the
contamination? Should anyone be surprised that the ground is laden with minerals in
the Colorado Mineral Belt? At all stages of work on theses sites, some local residents
have said that the Superfund process, devised for industrial sites, is not appropriate
for mining sites. Early on, residents required convincing that the metals in the soil
could potentially cause human health problems, such as learning and behavioral
deficits in children and other neurological problems continuing into later life. The
desire for historic preservation sometimes clashed with cleanup proposals, and it was
important to avoid interfering with tourist activities and traffic whenever possible.
No PRPs were identified in Phase I. In Phase II and following phases, EPA and the state
have treated each property individually, location by location. Developers and some
mining companies conducted their.own cleanups, approved by the state and EPA,
using their own funds.
Sit.e Description

The Site is about 30 to 40 miles directly west of Denver. The Site name refers to the
town of Central City and the Clear Creek watershed. Because the two Colorado
counties involved are Clear Creek and Gilpin, some of those interviewed previously
have said that the site name was a source of some confusion.
Elevations at the Site range from about 5,700 feet at the Golden gauging station to
more than 14,000 feet along the Continental Divide. Average annual precipitation
ranges from less than 15 inches per year in the foothills to more than 40 inches in the
high mountains. The basin is drained by Clear Creek, which has three major
tributaries, the South Fork, West Fork and North Fork.

.4.

Figure 2
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Clear Creek water is used for recreational, industrial, agricultural and municipal
purposes. Most of the water appropriations occur between Idaho Springs and Golden.
A number of Colorado cities {Georgetown, Idaho Springs, Black Hawk, Arvada, Golden,
Northglenn, Thornton and Westminster) use Clear Creek water or water from
tributaries of Clear Creek for public purposes. Recreational use includes fishing,
kayaking, rafting, picnicking, camping and hiking.
Ground water in the Clear Creek basin is found in alluvial aquifers along streams, and
in shallow fractures, faults and joints that form the fractured bedrock aquifer. The
extensive network of mine workings throughout the area provides preferred pathways
for ground water.
Vegetation includes Ponderosa pine, juniper and mountain mahogany grasslands on
south facing slopes and lower elevations, with Douglas fir communities established on
north-facing slopes and at higher elevations. Aspen groves are interspersed, and
valley bottom vegetation includes blue spruce, narrow-leaf cottonwood, with willow
and river birch at the edge of the floodplains. Alpine tundra is found above the
11,800-foot timberline.
Site Study Organization

Central City/Clear Creek was proposed tor the National Priorities List in 1982, and was
listed in 1983. At that time the focus was on five mine tunnels: the Gregory Incline
and the National (near the Black Hawk), the Argo and the Big Five in Idaho Springs,
and the Quartz Hill near Central City, plus a remedy for potential surge events at the
Argo tunnel near Idaho Springs. The five mine tunnels were classified as Operable Unit
(OU) 1, and .its Record of Decision was signed in September 1987. The ROD called for
passive treatment of mine discharges as the preferred remedial alternative, if passive
treatment could be shown via treatability studies to be effective. The ROD allowed
the flexibility to install active and passive treatment systems in combination, if
necessary. Passive treatment was tested in a project with the Colorado School of
Mines in constructed wetlands at the Big Five Tunnel in Idaho Springs and at the
Burleigh tunnel with a large pilot-scale test. The results showed that passive
treatment at the Burleigh was not practical. Subsequently, pilot test results paired
with data from other aspects of the project showed that the Burleigh's contribution
to elevated metals in Clear Creek {zinc, lead and manganese being of greatest
concern) was not as significant as originally thought. A no action remedy was selected
as part of OU3.
The Operable Unit 2 (OUZ) remedy, which addressed the waste piles adjacent to the
five original tunnels, was established by a Record of Decision signed in March 1988,
calling for run-on and run-off controls and slope stabilization of the mine tailings and
waste rock piles.
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Originally Ou3 was rntended to address surge events at the Argo tunnel. Its Record of
Decision was delayed pending the outcome of what became the Phase 11 Remedial
Investigation/Feasibility Study (RI/FS), which looked at the Site using a watershed
approach. Several additional waste piles were selected for remediation, along with
the five original tunnels.
The need for OU4 was identified in the OU3 ROD and was developed specifically for
the North Fork of the Clear Creek sub-watershed. The OU4 remedial actions address
contaminated surface water, ground water and sediment. The cleanup strategies
address threats through the capping or removal of waste piles and treatment of point
and non-point sources of surface water contamination.
Potential Risks

The threat to public health and the environment at the site derives from heavy metals
liberated by mining and the effects of acid mine drainage (AMD) into Clear Creek. The
metals of primary concern for aquatic life include aluminum, arsenic, cadmium,
chromium, copper, manganese, silver and zinc. The metals of primary concern for
human health are arsenic and lead.
Ingested lead can delay and impede neurological growth in children from birth to 72
months. Exposure to high amounts of lead can be responsible for reductions in gross
intelligence and for other neurological deficits. Although in extreme cases action may
be taken to purge lead from the body, the primary recommendation to reduce effects
in humans is to remove the source of the lead. Lead can cause many symptoms,
including fatigue, paleness, irritability, loss of appetite, sleep disturbance, behavior
change, kidney damage and abdominal pain.
Symptoms of arsenic exposure include both carcinogenic (cancerous) and
noncarcinogenic effects associated with long-term low-level exposures to arsenic. The
effects include lung cancer (through inhalation), skin cancer (through ingestion), noncancerous skin lesions, peripheral nervous system effects and cardiovascular changes.
There also is an association between ingestion of inorganic arsenic and lung, liver,
kidney and bladder cancers.
In parts of the study area, drinking water from private wells was of concern and, as
part of OU3, EPA and CDPHE offered to test wells at no charge and to provide bottled
water as a short-term solution if water was not drinkable. Beginning in 1994, 60
homes were tested, and four were found to have water significantly contaminated by
metals from the Site. Those four homes received bottled water at no charge until
August 2003, when reverse osmosis and other water treatment systems were installed
at three homes, and one home was connected to a municipal water supply. No one is
being supplied with bottled water currently.
Danger from falls into open mine shafts also was mentioned as a human health risk in
the 2004 interviews. Problems with abandoned mines are neither in the scope of EPA
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nor CDPHE and are addressed to the Division of Reclamation, Mining and Safety
(DRMS) in the Colorado Department of Natural Resources (DNR).
Under an interagency agreement with CDPHE, ORMS closed four mine adits that are
located at mine waste piles where CDPHE is or has implemented erosion-protection
measures. The State Historical Preservation Office provided coordination and
concurrence. These closures were completed in summer 2009.
Heavy metals present a significant risk to aquatic species. Zinc concentrations
consistently exceed aquatic-life criteria at many locations in the basin, and copper,
cadmium and manganese concentrations frequently exceed standards in specific
stream segments.
Contamination also poses a threat to macroinvertebrates, the small insects that are a
food source for fish. The water quality in some sections of Clear Creek and its
tributaries may be lethal to some species of macroinvertebrates, and acute (shortterm) effects can be expected in some areas. Other areas have chronic effects that
result in less population diversity than would be expected without mining impacts.
Community Background

Clear Creek and Gilpin counties historically had mmmg as the bas1s of their
economies, with a lesser emphasis on ranching. Gold was discovered near Idaho
Springs in 1859 and in the Black Hawk/ Central City area in 1860. For the next 20
years, the Black Hawk/Central City area was the leading mining center in Colorado
with the construction of mills to process the gold and silver found through placer and
hard rock mining. The decline of mining in the area began with the silver crash in the
1890s and the rise of mining in Leadville. However, mining continued to be an
important industry in Clear Creek and Gilpin counties from the turn of the century.
until approximately 1950. Since 1950, mining in the area has been limited, with only a
handful of mines currently operating. Tourism and recreation have become an
increasingly important part of the counties' economies.
Clear Creek County
Clear Creek County is located 35 miles west of Denver on Interstate 70. The U.S.
Census Bureau estimates the 2013 population at 9,031, while the Colorado State
Demography Office puts the 2013 estimate at 9,029, making Clear Creek County the
state's 39th most populous county. Major towns include the county seat of Georgetown
(population: 3007), Idaho Springs (population 1,717), Empire (population 282) and
Silver Plume (population 170).
The population is predominately Caucasian, with Hispanics, American Indians and
Asians farming the largest minority groups. The population is split evenly between
males (51.7 percent) and females (48.3 percent). The Bureau of Economic Analysis
estimates the 2012 per capita personal income to be $60,556. Tourism and retail

-8 -

services play a significant role in the county's economy, particularly in Idaho Springs
and Empire.
Gilpin County
Gilpin County is a rural community in Colorado's high country, neighboring the
Continental Divide less than an hour west of downtown Denver. It is the state's
second-smallest county in geographical area, and ranks 50th in population out of
Colorado's 64 counties. The U.S. Census Bureau estimates the 2013 population at
5,601, while the Colorado State Demography Office estimates the 2013 population at
5,588. Major towns are the county seat of Central City (population: 663) and Black
Hawk (population 118).
The population is predominately Caucasian, with Hispanics and American Indians
forming the largest minority groups. Males outnumber females only slightly. The
Bureau of Economic Analysis estimates the 2012 per capita personal income to be
$44,375. The most recent statistics available showed adjusted gross proceeds from
gaming of $553,082,797 in Black Hawk for 2013, and $67,592,801 in Central City in
the same year.

Community Issues and Concerns
During the early years much of the planning and development for this Site was
discussed and developed with the assistance of a Technical Review Committee
consisting of local residents and mining professionals committed to improving the
watershed. A later group, which received an EPA Technical Advisory Group (TAG)
grant, was referred to as the Watershed Advisory Group. Their guidance, input and
time commitment should be acknowledged as an essential part of the development of
sound and practical clean-up plans.
At this time there is no active Community Advisory Group (CAG) for the Site. The
Upper Clear Creek Watershed Association (UCCWA), which meets monthly, is an active
forum in which project issues are discussed. Many watershed stakeholders and opinion
leaders participate in this group, and it has been a sounding board for clean-up
possibilities for Superfund site projects. Updates are provided frequently by the state
and EPA.
The Clear Creek Watershed Foundation (CCWF) also is a major clearinghouse of
information. The organization operates under an action memorandum from EPA,
designating the foundation as a Good Samaritan Action Agent. With funding from EPA,
the U.S. Forest Service and the state's Water Quality Control Division, the foundation
has conducted a number of small clean-up projects that have had a positive effect on
water quality in Clear Creek. Since 2009, CCWF has hosted the Clear Creek Watershed
Festival, an annual public education and outreach fair. EPA and CDPHE have
participated during most years of the event.
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Histork Issues

It appears that there has always been competi ti on between Gilpin and Clear Creek
counties. In the early phases of this project, some Gilpin County residents felt that
undue attention was paid to Clear Creek issues, at their expense. The easy access to
some Clear Creek destinations that can be seen from 1-70 may have given that county
more ability to attract tourists than Gilpin County, which was reachable only by
Highway 119, a moderately twisting mountain road, until the Central City Parkway
was opened in November 2004.
In the early years of this project, there was lively debate over whether the habitat in
the North Fork of Clear Creek itself could ever support fish and whether or not it was
worth cleaning up in terms of cost/benefit. It was doubtful that a trout fishery could
be established. That debate continued_, both in the community and within the
regulatory agencies, over many years, until a Remedial Investigation/Feasibility Study
was conducted for OU4 (North Fork of Clear Creek), beginning in 2000. Findings
showed that with cleanup of mine waste piles and sediment reduction, it is
anticipated that fish could at least survive in the North Fork, if not breed there. The
proposed plan was made available to the public July 23, 2004 and proposed combined
active and passive water treatment with sediment reduction in the tributaries and the
North Fork of Clear Creek itself. Several public meetings were held to present the
proposed alternatives to citizens and elected officials in July and August 2004.
Another public meeting was held in January 2010 to present EPA and CDPHE's
proposal to amend the OU4 ROD to change the location of active water treatment for
the Gregory Incline and Gregory Gulch water and to replace passive treatment at the
National Tunnel discharge with active treatment. A ROD amendment was finalized in
April 2010.
Remedial construction projects in OU4 focused on mine waste remediation and
sediment control, including consolidation of mine wastes at the Church Placer
Repository. During 2014, capping and stabilization of the Quartz Hill Tailings Pile in
Central City was completed. The only remaining uncompleted projects in OU4 are
construction of an active water treatment plant for the North Fork of Clear Creek and
the construction of a bulkhead in the Argo Tunnel.
Due to the uncertainty of ongoing water rights negotiations with the City of Black
Hawk and Gilpin County, construction of the North Clear Creek mine water treatment
plant is on hold. CDPHE and the EPA will issue an Explanation of ~ignificant
Differences for the Argo Tunnel Discharge Flow Control Bulkhead. The bulkhead will
not change the performance of the existing treatment technology or function of the
Argo Tunnel Water Treatment Plant in Idaho Springs. The bulkhead will prevent future
surge events from impacting Clear Creek and control flow volume to the plant,
resulting in reduced treatment costs.
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Project Perception

During the summer of 2014 community involvement professionals from CDPHE and EPA
interviewed a cross section of community members including public officials,
watershed activists, a wastewater treatment plant operator and a business owner.
Interview questions appear in Appendix B. The information obtained through
community interviews represents the interviewee's opinions, concerns and
preferences, regardless of whether the responses are factually accurate or technically
correct. Comments, while sometimes quoted exactly, are not attributed to individuals
in order to promote candor.
People interviewed seemed to have a positive attitude about the project, although
many expressed concern that more could be done.

Information Transfer
Several interview subjects commented that project communication from the agencies
has been lacking recently, largely because there was no Update Fact Sheet published
during 2013. A 2014 edition is. in the works. Citizens in both counties read the Denver
Post and their local county weeklies, including the Clear Creek Courant, the
Mountain-Ear and the Weekly Register-Call. More and more people are getting the
majority of their general information from the Internet. Much of the stakeholder
information comes through the Upper Clear Creek Watershed Association and the
Clear Creek Watershed Foundation, and people value the ongoing contacts with
CDPHE and EPA project managers.
Summary of Most Frequent Comments

1. Many of the people we spoke to were concerned that the agencies would declare
the project completed prematurely. Several people spoke of the need to stabilize or
remove additional waste rock piles in OU4.
2. Many interview subjects stressed the importance of completing the proposed North
Clear Creek Water Treatment Plant, while acknowledging that there were significant
issues to overcome during water use negotiations.
3. UCCWA members who have been involved with the project for many years
expressed satisfaction with how much has been accomplished, yet remain concerned
about the 2003 decision to change the selected remedial action for the Burleigh
Tunnel from passive treatment to no action. Stakeholders also cited several
discharging mines that add metals load to Clear Creek.
4. Asked about project impacts on the surrounding community, many people cited
positive effects, including:
• An improved tourism and recreation economy with thriving rafting and fishing
industries, as well as greater use of the trail system;
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•

•
•

Better drinking water quality affecting 300,000 people in Clear Creek, Gilpin
and Jefferson counties, along with lower costs of treating water for public
supplies;
Increased awareness of Clear Creek as an environmental resource; and
Increased property values, including previously unusable properties that now
are both usable and valuable.

One respondent said: "Colorado Parks and Wildlife now views Clear Creek as an
important resource ... It's a highly valued sport fishery; a robust, reproducing brown
trout fishery with a proximity to a major metropolitan area, which -increases its
value."
Highlights of the Cl?/Recommendations

•

Project managers should continue to attend UCCWA meetings to brief the
membership and should continue to provide informal updates to UCCWA, the
CCWF and local officials as needed.

•

Community involvement staff should continue to publish an annual fact sheet
detailing milestones from the previous construction season and plans for the
upcoming construction season.

•

Staff should continue to update the CDPHE and EPA websites.

•

The agencies should distribute e-mail updates to UCCWA, CCWF, local officials
and other stakeholders as needed.

•

Community involvement staff should send project updates, fact sheets and
other materials to the media, as well as to the public.

•

Community involvement staff should make courtesy calls to the local media as
appropriate.
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Appendix A - Officials
Colorado Department of Public Health and Environment
Hazardous Materials and Waste Management Division
4300 Cherry Creek Drive South
Denver, CO 80246
(303) 759-5355 fax
Barbara Nabors, Unit Leader
(303) 692-3393
barbara.nabors@state.co. us

Mary Boardman, Project Manager, Argo
Tunnel Treatment Plant, OU4 Water
Treatment
(303) 692-3413
marv. boardman@state.co.us

Steve Laudeman, Project Manager,
Overall Coordination
(303) 692-3381
steve. laudeman@state.co. us

Warren Smith, Community Involvement
Manager
(303) 692-3373
warren .smith@state.co. us

Jim Lewis, Project Manager, Operation
and Maintenance of Waste Piles, Argo
Tunnel Bulkhead
(303) 692-3390
jim. lewis@state.co. us

U.S. Environmental Protection Agency (EPA), Region 8
1595 Wynkoop St., BOC
Denver, CO 80202-1129
Leslie Sims
Remedial Project Manager
(303) 312-6224
sims. leslie@epa.gov

Jasmin Guerra
Community Involvement Coordinator
(303) 312-6508
guerra.jasmin@epa.gov
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Federal Elected Officials
House of Representatives

Senate

Second Congressional District
: Mark Udall
Hart Office Building, Suite SH-730
Washington D.C. 20510
(202) 224-5941
1-877-768-3255 (CO residents only)
Denver Office
999 Eighteenth Street, Ste. N1525
Denver, CO 80202
1
I (303) 650-7820
' markudall@senate.gov

Jared Polis
1433 Longworth House Office Building
Washington, DC 20515
(202) 225-2161
Boulder Office
, 4770 Baseline Drive #220
I
Boulder, CO 80303
(303) 484-9596

Mike Ben nett
458 Russell Senate Office Building
Washington, DC 20510
(202) 224-5852
Denver Office
1127 Sherman St., Suite 150
Denver, Colorado 80203
(303) 455-7600
bennett@senate.gov

State Elected Officials
State Senate
District 16
Senator Jeanne Nicholson
(303) 866-4873
jeanne. nicholson.senate@state.co.us ·

I

State House of Representatives
District 13
Representative KC Becker
(303) 866-2578
kcbecker.house@state.co.us

County Elected Officials
Clear Creek County
Tom Hayden, (D-2), Commission.Chair
Tim Mauck, (D-1 ), Commissioner
Phil Buckland, (D-3), Commissioner

Clear Creek County Courthouse
Box 2000
Ph: (303) 679-2312
Fax: (303) 679-2440

Gilpin County
Gail Watson, (D-3), Commission Chair
Connie McLain, (D-2), Commissioner
Buddy Schmalz, (D-1), Commissioner

Gilpin County Courthouse
P.O. Box 366
203 Eureka
Central City, CO 80427
(303) 582-5214
(303) 582-5440 (fax)

City Officials
Black Hawk
David Spellman, Mayor
Jack D. Lewis, City Manager

Central City
Ron Engels, Mayor
Vacant, City Manager

Linda Armbright, Alderman
Paul G. Bennett, Alderman
Jim Johnson, Alderman
Hal Midcap, Alderman
Greg Moates, Alderman
Benito Torres, Alderman

Bob Spain, Councilman
Shirley Voorhies, Councilwoman
Gloria Gaines, Councilwoman
Kathy Heider, Councilwoman

City of Black Hawk
P.O. Box 68
Black Hawk, CO 80422
(303) 582-5221
(303) 582-0429 (fax)

Central City
City Hall
P.O. Box 249
Central City, CO 80427
(303) 582-5251
(303) 582-5817 (fax)
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City Officials, continued
Idaho Springs

Georgetown

I Craig Abrahamson, ex officio Mayor
I Tom Hale, Town Administrator

Selectmen
Craig Abrahamson, Police Judge
Keith D. Holmes, Ward I
Henry Ehrgott, Ward I
Bob Smith, Ward II, Police Judge pro tern
Lynette Kelsey, Ward II
James Billingsley, Ward Ill
Ed Hoover, Ward Ill
Town Hall

406 6th Street
P.O. Box 426
Georgetown, CO 80444
(303) 569-2555
(303) 569-2705 (fax)

Michael Hillman , Mayor
Phyllis Adams, City Administrator
Council Members
Marilyn Anderson, Ward I
Denise Deese, Ward I
Kate Collier, Ward II
Deloris Munchiando, Ward 11
Robert Bowland, Ward Ill
Lisa Highley, Ward Ill
City of Idaho Springs
P.O. Box 907
Idaho Springs, (080452-0907

(303) 56 7-4421
(303) 567-4955 (fax)
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Appendix B - 2014 Interview Questions
What do you know about the Central City Clear Creek Superfund Site?
What cleanup activities are you aware of involving the site?
What is your overall impression of the cleanup?
What impact, if any have the cleanup operations had on the surrounding community?
Do you have any concerns about the cleanup?
Have you been satisfied with communication and coordination relating to the cleanup?
Have you asked for information? Where did you go or who did you ask, and what
information did you get?
Where do you get your news and information?
Can you recommend other people we should talk to?
Do you have anything to add?
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Appendix C :. Media
I Canyon Courier

KCNC - CBS4
1044 Lincoln Street
Denver, CO 80203
303-861-4444
www. cbs4denver .com

i 27902 Meadow Drive #200
Evergreen, CO 80439
www.canyoncourier.com
Doug Bell, Editor
303-350-1039
Ian Neligh, Clear Creek Editor
303-567-4491

I Clear Creek Courant
'1634M.mer St ree t
PO Box 2020
Idaho Springs, CO 80452-2020
www.clearcreekcourant.com
tan Neligh, Clear Creek Editor
303-567-4491
Doug Bell, Editor
303-350-1039
Fax 303-567-0520

!
!

Mountain Bureau
Jeff Todd, Reporter

KUSA- 9NEWS

I 500 Speer Bl v.
d

[' Denver, CO 80203
I 303-871-1491
i www.9news.com

I

I
I

I

Mountain Newsroom
Nick McGurk

Denver Post
1560 Broadway
Denver, CO 80202
www .denverpost.com

The Mountain-Ear
P.O. Box 99
Nederland, CO 80466
www.themountainear.com

303-954-1201
newsroom@denverpost.com

Linn Hirshman, Editor
editor@themountainear.com

Golden Transcript
1000 10th St.
Golden, CO 80401
fax 303-279-7157

Weekly Register-Call/Gilpf n County News
P.O. Box 93
Black Hawk, CO 80422
303·582-0133
www.gilpincount::i::news.com

Mikkel Kelly, Golden Editor
303-279-5541
mkelly@coloradocommunitymedia.com

I

I

Aaron Storms, Co-Publisher ft Managing Editor
David Spellman, Co-Publisher

!

I

Appendix D - Information Repositories
Gilpin County Court House
203 Eureka Street
Central City, CO 80427
Clear Creek Watershed Foundation
2060 Miner Street
Idaho Springs, CO 80452
(303) 567-2699
Please call to schedule an appointment.
Colorado Department of Public Health and Environment
Hazardous Materials and· Waste
Management Division
4300 Cherry Creek Drive South
Denver, CO 80246
(303) 692-3331
M-F, 8 a.m.-Noon and 1 p.m.-5 p.m.
An appointment is recommended.
EPA Superfund Records Center
1595 Wynkoop Street
Denver, CO 80202
(303) 312-6473
M·F, 8 a.m.-4:30 p.m.
An appointment is recommended.
View Documents on the Web at:
https: / /www.colorado.gov/pacific/ cdphe/ central-city-clear-creek
www.epa.gov/region08/superfund / co/ ccclearcreek
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Appendix E - Publications since Last Community Involvement Plan
Colorado Water Quality Control Commission. 2010. Aquatic Life Use Attainment.
Methodology to Determine Use Attainment for Rivers and Streams. Policy Statement
10-1.
Colorado Department of Public Health and Environment. April 2010. Central
City/Clear Creek Superfund Site, Amendment to the Operable Unit 4 Record of
Decision for the Active Treatment of the National Tunnel, Gregory Incline and Gregory
Gulch.
United States Environmental Protection Agency. June 2010. Action Memorandum.
Documentation of a Removal Action at the Central City/Clear Creek NPL Site (OU3 Williams, Rio Grande, Trio, Lower Clarissa: and Diamond Joe Mines' Waste Rock Piles)
located between Central City and Idaho Springs in Virginia Canyon, Clear Creek
County, Colorado.
Update Fact Sheet, August 2010
Colorado Department of Public Health and Environment. Water Quality Control
Division. 2011. Section 303(d) Listing Methodology. 2012 Listing Cycle.
Colorado Department of Public Health and Environment. June 14, 2011. Mine Waste
Remediation and Sediment Control Project and North Fork Constructed Wetland and
Stream Bank Restoration Project and Preliminary Interim Remedial Action Completion
Report for the On-Site Repository and Church Placer Restoration.
United States Environmental Protection Agency. November 3, 2011. Action
Memorandum. Documentation of Approval of a Classic Emergency Removal Action at
the Burleigh Tunnel, Operable Unit 3 (OU3) of the Central City /Clear Creek NPL Site,
Silver Plume, Clear Creek County, Colorado.
Update Fact Sheet, November 2011
Update Fact Sheet, November 2012
Colorado Water Quality Control Commission. 2013. Regulation No. 31. The Basic
Standards and Methodologies for Surface Water. 5 CCR 1002-31.
Colorado Water Quality Control Commission. 2013. Regulation No. 38. Classifications
and
Numeric Standards for South Platte River Basin, Laramie River Basin, Republican River
Basin, Smoky Hill River Basin. 5 CCR 1002-38.
Colorado Department of Public Health and Environment. May 9 2013. Mine Drainage
Pipeline Project Remedial Action Completion Report.
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Colorado Department of Transportation. September 2013. I-70 Clear Creek Corridor
Sediment Control Action Plan.
United States Environmental Protection Agency. October 2013. Sampling and Analysis
Plan/Quality Assurance Project Plan, Central City /Clear Creek Superfund Site, Clear
Creek and Gilpin Counties, CO.
TDS Consulting Inc. December 18, 2013. Upper Clear Creek Watershed Trace-Metals
Data Assessment - Clear Creek/Central City Superfund Investigative Area: 2013
Addendum: Prepared for Clear Creek Foundation. Fact Sheet, Executive Summary,
and Excel spreadsheet. (Project No. 0411-11)
United States Environmental Protection Agency. May 2014. Regional Screening Level
(RSL) Summary Table (TR=1 E-6, HQ=1 ).
Colorado Departm·ent of Public Health and Environment. July 9, 2014. Remedial
Action Completion Report, Argo Tunnel Water Treatment Facility High Density Sludge
Treatment System Modifications, Central City /Clear Creek Superfund Site Operable
Unit 3.
Colorado Department of Public Health and Environment. July 28, 2014. Clear
Creek/ Central City Superfund Site 2013 Operation & Maintenance Report.
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Appendix F - Acronyms

AMD
CAG
CCWF

CDOT
CDPHE
CERCLA

CIP
DNR
DRMS
EPA

HMWMD
NCP
NPL

OU
PRP
RI/FS

ROD
SARA

SDMD
TAG

UCCWA

Acid Mine Drainage
Community Advisory Group
Clear Creek Watershed Foundation
Colorado Department of Transportation
Colorado Department of Public Health and Environment
Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (the Superfund law)
Community Involvement Plan
Department of Natural Resources
Division of Reclamation Mining and Safety
United States Environmental Protection Agency
Hazardous Materials and Waste Management Division
National Oil and Hazardous Substances Contingency Plan
National Priorities List
Operable Unit
Potentially Responsible Party
Remedial Investigation/Feasibility Study
Record of Decision
Superfund Amendments and Reauthorization Act of 1986
Silver Dollar Metropolitan District
Technical Assistance Grant
Upper Clear Creek Watershed Association
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ATTACHMENT G: REFERENCES

General
Agency for Toxic Substances and Disease Registry. February 1994. Final Report, Clear
Creek/Central City Mine Waste Exposure Study Part II: Clear Creek/Central City Mine Sites,
Colorado.
Camp Dresser & McKee Inc. June 8, 1987. Remedial Investigation Report Clear Creek/Central
City Site.
Camp Dresser & McKee Inc. June 8, 1987. Feasibility Study Report Clear Creek/Central City
Site.
Camp Dresser & McKee Inc. September 1991. Clear Creek Phase II Feasibility Study Report.
Colorado Department of Public Health and Environment, 2002. SB0l-145 Public Guidance,
''Environmental Covenants," March 2002.
Colorado Department of Health. May 1993. Clear Creek/Central City Superfund Site
Community Relations Plan.
Colorado Department of Public Health and Environment. August 2014. Clear Creek/Central City
Superfund Site Community Involvement Plan Update.
Colorado Department of Public Health and Environment. September 2009. Five-Year Review
Report: Fourth Five-Year Review Report for Central City/Clear Creek Superfund Site, Gilpin and
Clear Creek Counties, Colorado.
Colorado Department of Public Health and Environment. July 28, 2014; Clear Creek/Central
City Superfund Site 2013 Operation & Maintenance Report.
Colorado Department of Public Health and Environment. Water Quality Control Division. 2011.
Section 303(d) Listing Methodology. 2012 Listing Cycle.
Colorado Department of Transportation. September 2013. I-70 Clear Creek Corridor Sediment
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OUl
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Clear Creek/Central City, Colorado.
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Decision: Central City, Clear Creek Operable Unit 1. EPA/ROD/ROS-87/016.

OU2
Camp Dresser & McKee Inc. November 9, 1987. Feasibility Study Operable Unit No. Two Clear
Creek/Central City, Colorado.
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OU3
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System Modifications, Central City/Clear Creek Superfu.nd Site Operable Unit 3.
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United States Environmental Protection Agency. September 1999. Explanation of Significant
Differences, Clear Creek/Central City Superfund Site, Argo & Big Five Mine Waste Piles.
United States Environmental Protection Agency. November 3, 2011. Action Memorandum.
Docuiµentation of Approval of a Classic Emergency Removal Action at the Burleigh Tunnel,
Operable Unit 3 (OU3) of the Central City/Clear Creek NPL Site, Silver Plume, Clear Creek
County, Colorado.
United States Environmental Protection Agency. June 2010. Action Memorandwn.
Documentation of a Removal Action at the Central City/Clear Creek NPL Site (OU3 - Williams,
Rio Grande, Trio, Lower Clarissa, and Diamond Joe Mines' Waste Rock Piles) located between
Central City and Idaho Springs in Virginia Canyon, Clear Creek County, Colorado.
United States Environmental Protection Agency. February 2016. Waste Rock Piles. Sampling
Activities Report. Clear Creek Gilpin County, Colorado.

United States Environmental Protection Agency. November 16, 201b. Draft Technical
Memorandum: Characterization of Waste Rock Piles in the Central City/Clear Creek Superfund
Site: Pb and A s speciation at the Advanced Photon Source (Argon National Laboratory} and
Bioavailability detennination using both in vivo and in vitro methods.

004
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City/Clear Creek Superfund Site, Amendment to the Operable Unit 3 and Operable Unit 4,
Records of Decision for the Addition of an On-Site Repository.
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Project Remedial Action Completion Report.
Rocky Mountain Consultants, Inc. June 2002. Data Review and Evaluation Report, Remedial
Investigation/Feasibility Study, Clear Creek/Central City Superfund Site, Operable Unit 4.
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City Superfund Site - Operable Unit 4. ·
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Superfund Site - Operable Unit 4.
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Decision: Central City, Clear Creek Operable Unit 4. EPA/ROD/R08-04/712.

