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Foreword

The Agency for Toxic Substances and Disease Registry, ATSDR, was established by Congress
in 1980 under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), also known as the Superfund law. This law set up a fund to identify and clean up
hazardous waste sites. The Environmental Protection Agency (EPA) and the individual states
regulate the investigation and clean up of the sites.

Since 1986, ATSDR has been required by law to conduct a public health assessment at each of
the sites on the EPA National Priorities List. The aim of these evaluations is to find out if people
are being exposed to hazardous substances and, if so, whether that exposure is harmful and
should be stopped or reduced. If appropriate, ATSDR also conducts public health assessments
when petitioned by concerned individuals. Public health assessments are carried out by
environmental and health scientists from ATSDR and from the states with which ATSDR has
cooperative agreements. The public health assessment process allows ATSDR scientists and
public health assessment cooperative agreement partners flexibility in document format when
presenting findings about the public health impact of hazardous waste sites. The flexible format
allows health assessors to convey to affected populations important public health messages in a
clear and expeditious way.

Exposure: As the first step in the evaluation, ATSDR scientists review environmental data to
see how much contamination is at a site, where it is, and how people might come into contact
with it. Generally, ATSDR does not collect its own environmental sampling data but reviews
information provided by EPA, other government agencies, businesses, and the public. When
there is not enough environmental information available, the report will indicate what further
sampling data is needed.

Health Effects: If the review of the environmental data shows that people have or could come
into contact with hazardous substances, ATSDR scientists evaluate whether or not these contacts
may result in harmful effects. ATSDR recognizes that children, because of their play activities
and their growing bodies, may be more vulnerable to these effects. As a policy, unless data are
available to suggest otherwise, ATSDR considers children to be more sensitive and vulnerable to
hazardous substances. Thus, the health impact to the children is considered first when evaluating
the health threat to a community. The health impacts to other high-risk groups within the
community (such as the elderly, chronically ill, and people engaging in high risk practices) also
receive special attention during the evaluation.

ATSDR uses existing scientific information, which can include the results of medical,
toxicologic and epidemiologic studies and the data collected in disease registries, to evaluate
possible the health effects that may result from exposures. The science of environmental health is
still developing, and sometimes scientific information on the health effects of certain substances
is not available.

Community: ATSDR also needs to learn what people in the area know about the site and what
concerns they may have about its impact on their health. Consequently, throughout the
evaluation process, ATSDR actively gathers information and comments from the people who
live or work near a site, including residents of the area, civic leaders, health professionals, and
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community groups. To ensure that the report responds to the community's health concerns, an
early version is also distributed to the public for their comments. All the public comments that
related to the document are addressed in the final version of the report.

Conclusions: The report presents conclusions about the public health threat posed by a site.
Ways to stop or reduce exposure will then be recommended in the public health action plan.
ATSDR is primarily an advisory agency, so usually these reports identify what actions are
appropriate to be undertaken by EPA or other responsible parties. However, if there is an urgent
health threat, ATSDR can issue a public health advisory warning people of the danger. ATSDR
can also recommend health education or pilot studies of health effects, full-scale epidemiology
studies, disease registries, surveillance studies or research on specific hazardous substances.

Comments: If, after reading this report, you have questions or comments, we encourage you to
send them to us.

Letters should be addressed as follows:

Attention: Rolanda Morrison
ATSDR Records Center (MS F-09)
4770 Buford Hwy, NE

Building 106, Room 2108

Atlanta, GA 30341
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l. SUMMARY

Introduction

Background

Conclusions

ATSDR’s top priority is to ensure that the community of Lincoln Park and
surrounding communities have the best information possible to safeguard
their health.

The purpose of this public health assessment (PHA) is to evaluate
available data and information on the release of hazardous substances
from the Cotter Uranium Mill to determine if people could be harmed by
coming into contact with those substances. This PHA will also list actions,
as needed, to be taken to protect the public’s health.

The Cotter Uranium Mill (Cotter) is located approximately two miles
south of downtown Cafion City in Fremont County, Colorado. The
community of Lincoln Park borders the site to the north and the housing
developments of Dawson Ranch, Wolf Park, and Eagle Heights are
located along Cotter’s western boundary. The nearest residence is about
0.25 miles from the mill (Galant et al. 2007).

The 2,500-acre site includes two inactive mills, ore stockpile areas, a
partially reclaimed tailings pond disposal area (i.e., the old ponds area),
and a current tailings pond disposal area (i.e., the lined “main
impoundment area”). A large portion of the site is used to store waste
products in the impoundment area. The former mill area is fenced and is
known as the “restricted area”.

The Cotter Mill began operations in 1958, extracting uranium ore using an
alkaline leach process. In 1979, the facility switched to an acid leach
process for extracting uranium. Cotter suspended primary operations in
1987, and only limited and intermittent processing occurred until the
facility resumed operations in 1999 with a modified alkaline-leaching
capability until 2001. Cotter refabricated the mill circuits between 2002
and 2005 to operate using an acid process when it went into stand down in
March 2006. Cotter is currently evaluating whether to re-engineer the mill
for future operation.

Wastes containing metals and radionuclides were released from Cotter and
entered the nearby environment. People could potentially be exposed to
these wastes if they come into contact with them in drinking water, soil,
sediment, biota (fruits and vegetables) or ambient air.

After evaluating the available data, ATSDR reached four important
conclusions in this public health assessment:
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Conclusion 1

Basis for Conclusion

Conclusion 2

Basis for Conclusion

ATSDR concludes that drinking water from contaminated private wells
could harm people’s health. This is a public health hazard.

Private well sampling data collected from 1984 to 2007 revealed the
presence of molybdenum at levels that could harm people’s health. A
water use survey conducted in Lincoln Park in 1989 revealed that at least
seven people used groundwater (from their private wells) for personal
consumption. These and other residents whose private wells were affected
by the highest molybdenum contamination may be at increased risk for
health effects such as gout-like conditions. Individuals who do not take in
enough dietary copper or who cannot process it correctly will be affected
the most.

The lack of consistent monitoring over the years and the unknown usage
of wells before the installation of the public water supply makes these past
exposures difficult to accurately assess.

Most town residents are now connected to the public water supply and
have thus eliminated their exposure to contaminated water. However,
some residents are reported to have refused public water supply
connections, and many may still have operational private wells.
Additionally, no formal institutional controls exist to control groundwater
use in Lincoln Park. Therefore, current and future uses of private wells for
domestic purposes are still possible.

ATSDR concludes that accidentally eating or touching soil and sediment
near the Cotter Mill property or in Lincoln Park will not harm people’s
health. However, ATSDR cannot make conclusions about whether lead in
soils near Cotter Mill could harm people’s health in the future.

Currently, the property near the Cotter Mill property is restricted access,
vacant or used for industrial purposes; therefore, contact with soils near
the property should be minimal. The soil sampling conducted at the site
does not allow ATSDR to accurately assess potential exposures if the area
is ever developed for residential, commercial or recreational uses.
Therefore, a conclusion regarding future exposures cannot be made
because not enough information is available about future development of
this area.

ATSDR recommends that lead contamination in soil be re-evaluated if




Public Health Assessment, Lincoln Park/Cotter Uranium Mill Superfund Site, Public Comment

Next Steps

Conclusion 3

Basis for Conclusion

Conclusion 4

Basis for Conclusion

Next Steps

the area is considered for development for residential or non-industrial
uses.

ATSDR concludes that eating locally-grown fruits and vegetables irrigated
with private well water will not harm most people’s health. However, a
person eating above-average amounts of fruits and vegetables (4 times the
average consumer) might have a low increased risk for developing cancer
over a lifetime. As a precaution, residents should limit their use of
contaminated well water to irrigate their crops. In all cases, the crops
should be thoroughly cleaned prior to eating.

Sampled locally-grown fruits and vegetables did not indicate the presence
of contaminants at levels that would cause non-cancer health effects. The
increased cancer risk is based on a person consuming more fruits and
vegetables (95th percentile range) than a typical consumer. The cancer
estimate is conservative because it assumes that a person would grow and
eat fruits and vegetables that contain arsenic every day for 30 years. The
amount of fruits and vegetables eaten will likely be much less than
estimated, mainly because the growing season is not year-round.

The amount of a contaminant ingested would depend upon the type of
crop eaten, the likelihood of the crop bioaccumulating any of the
contaminants, how often the crop is eaten, if contaminated well water is
used to irrigate the crop, and if the crop is thoroughly cleaned prior to
eating them.

ATSDR concludes that ambient air emissions of particle bound
radionuclides have not resulted in exposures to the public at levels that
could cause adverse health outcomes.

With the exception of thorium-230 levels observed in 1981 and 1982,
associated with excavation of contaminated tailings, every radionuclide
monitored has been more than a factor of ten below annual dose based
health limits to the public. The excavation releases appear to have only
exposed on-site workers, but still below occupational limits at that time.

ATSDR is taking the following follow-up actions at this site:

ATSDR’s Health Promotion and Community Involvement Branch
(HPCIB) will conduct health-related educational activities in the
community, as necessary.




Public Health Assessment, Lincoln Park/Cotter Uranium Mill Superfund Site, Public Comment

For More
Information

ATSDR’s HPCIB will coordinate community outreach and community
involvement activities for the site.

ATSDR will continue to work with appropriate state and federal agencies
and review additional relevant environmental data (including the water use
survey) as it becomes available.

ATSDR will update the action plan for this site as needed. New
environmental, toxicological, health outcome data, or implementing the
above proposed actions may necessitate the need for additional or
alternative actions at this site.

If you have concerns about your health, you should contact you health
care provider. You can also call ATSDR at 1-800-CDC-INFO for more
information on the Lincoln Park/Cotter Uranium Mill site.
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1. BACKGROUND
A. Site description and operational history

The Cotter Mill is located approximately two miles south of downtown Cafion City in Fremont
County, Colorado (see Figure 1) [Galant et al. 2007]. The community of Lincoln Park borders
the site to the north and the housing developments of Dawson Ranch, Wolf Park, and Eagle
Heights are located along Cotter’s western boundary. The nearest residence is about 0.25 miles
from the mill [Galant et al. 2007].

The 2,500-acre site includes two inactive mills, ore stockpile areas, a partially reclaimed tailings
pond disposal area (i.e., the old ponds area), and a current tailings pond disposal area (i.e., the
lined “main impoundment area”). A large portion of the site is used to store waste products in the
impoundment area. The former mill area is fenced and is known as the “restricted area” [Galant
et al. 2007].

The Cotter Mill began operations in 1958, extracting uranium ore using an alkaline leach
process. In 1979, the facility switched to an acid leach process for extracting uranium. Cotter
suspended primary operations in 1987 [Weston 1998], and only limited and intermittent
processing occurred until the facility resumed operations in 1999 with a modified alkaline-
leaching capability until 2001 [EPA 2002]. Cotter refabricated the mill circuits between 2002
and 2005 to operate using an acid process when it went into stand down in March 2006 [Cotter
2007]. Cotter is currently evaluating whether to re-engineer the mill for future operation
[CDPHE 2008].

Additional information about the history and licensing of the Cotter Mill can be found on the
Colorado Department of Public Health and Environment’s (CDPHE) and the US Environmental
Protection Agency’s (EPA) Web sites at http://www.cdphe.state.co.us/hm/cotter/sitedescript.htm
and http://www.epa.gov/region8/superfund/co/lincolnpark/.

B. Remedial and regulatory history

Originally, mill tailings (i.e., solid ore processing waste), raffinate (liquid waste that remains
after extraction), and other liquids from the alkaline leach process were stored in ten on-site
unlined ponds. In 1978, lined impoundments were built on site to store process waste products.
The main impoundment contained two cells to segregate acid-leach tailings and liquids in the
primary impoundment cell from alkaline-leach tailings in the secondary impoundment cell (EPA
2002). By 1983, more than 2.5 million cubic yards of waste products from historic operations
were transferred from the original unlined ponds to the secondary impoundment. All new process
wastes are stored in the lined primary impoundment [Galant et al. 2007].

Because Cotter Mill operations released radionuclides and metals into the environment, soil
around the mill and groundwater in the nearby Lincoln Park community became contaminated,

primarily with molybdenum and uranium [CDPHE According to a signed Memorandum
2008]. In 1984, the Lincoln Park/Cotter Mill Site was of Understanding, CDPHE is the lead
added to the Superfund National Priorities List (NPL) regulatory agency overseeing

[EPA 2008]. EPA divided the site into two operable cleanup at the Cotter Mill.
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units (OUs)—OUL1 consists of the on-site contamination and OU2 is the neighborhood of
Lincoln Park (i.e., the off-site impacted area) [CDPHE 2008; EPA 2007]. Together, the Lincoln
Park/Cotter Mill Superfund Site encompasses about 7.8 square miles (5,000 acres) [EPA 2004].

In 1988, the Cotter Corporation and CDPHE signed a Consent Decree and Remedial Action Plan
(RAP) [Galant et al. 2007]. The purpose of the court-ordered action was to assess and mitigate
human and environmental impacts from the Cotter Mill. As part of the settlement, Cotter agreed
to clean up the site at the corporation’s expense [EPA 2008]. The cleanup was estimated to take
16 years and cost $11 million [Galant et al. 2007]. EPA and the US Department of Energy have
also contributed to cleanup costs [DOE 2003]. Remedial activities have focused on eliminating
the sources of contamination at the Cotter Mill and eliminating exposures to Lincoln Park
residents [CDPHE 2008]. Many of the activities outlined in the 1988 RAP have been completed,
including the following:

e Connecting Lincoln Park residents to city water;

e Constructing a groundwater barrier at the Soil Conservation Service (SCS) Flood Control
Dam to minimize migration of contaminated groundwater into Lincoln Park;

e Moving tailings and contaminated soils into a lined impoundment to eliminate them as a
source of contamination; and

e Excavating contaminated stream sediments in Sand Creek.

The old ponds area was undergoing reclamation in late 2008 [Pat Smith, EPA Region 8, personal
communication, August 2008]. Remaining activities include groundwater remediation and final
site cleanup [CDPHE 2008; Galant et al. 2007]. Groundwater remediation activities have shown
some positive results. However, the balance of the remedial activities listed in the Consent
Decree have not been successful enough in mitigating the plume, and most have been
discontinued (e.g., barrier wall, dam to ditch flushing, calcium-polysulfide fix/flush, and
permeable reactive treatment wall). Table 1 below lists a timeline of process events, remedial
activities, and government actions for the Lincoln Park/Cotter Mill Superfund Site.
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Table 1. Lincoln Park/Cotter Mill Superfund Site Activity Timeline

Type of

2
Date Event! Event

July 1958 Process Cotter Corporation began alkali leach process operations (licensing by the Atomic
Energy Commission)

June 1965 Event Flood that caused the unlined tailings ponds at the Cotter Mill to overflow into
Lincoln Park

1971 Remediation | SCS Dam completed; dam pumps impounded surface water back to the main
impoundment (groundwater barrier completed at a later date after 1988 RAP)

July 1972 Remediation | Pond 2 lined

June 1976 Remediation | Pond 10 lined

1978-1979 | Remediation | A new lined impoundment consisting of two cells (primary and secondary)
constructed adjacent to the old ponds area for management of wastes from the
new mill (alkali process)

1979 Remediation | The old mill was demolished and new mill construction began

1979- Remediation | Impounded water at the SCS Dam pumped back to the main impoundment

present

1979-1998 | Process Operations switched from an alkali leach process to an acid leach mill; continuing
operations intermittently

1980 Remediation | Old upstream method tailings ponds replaced by a full-height compacted earth
embankment

1980 Remediation | Construction of Well 333 just north of Cotter; well removes contaminated water
flowing from the old ponds area

June 1981 Remediation | Pond 3 lined

1981-1983 | Remediation | Tailings from the unlined old ponds area (~2.5 million cubic yards) removed and
placed in the new impoundment

December Government | State of Colorado files a complaint against Cotter under the Comprehensive

9, 1983 Action Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)

September | Government | Cotter (OU1) and Lincoln Park (OU2) added to the NPL

21,1984 Action

1985-1986 | Investigation | Remedial Investigation and Feasibility Study (GeoTrans 1986)

April 1986 Government | Memorandum of Agreement between EPA and the state of Colorado

Action
April 8, 1988 | Government | Consent decree signed, including a RAP that required cleanup activities
Action

1988 Remediation | An additional 2 feet of soil was removed from the old ponds area and placed in the
lined primary impoundment

1988 Remediation | Lined water distribution/surge pond constructed over Pond 7

1988 Remediation | Installation of a hydrologic clay barrier upgradient from the SCS Dam

1989 Remediation | The secondary impoundment cell was covered with liquid for dust control and to

create evaporative capacity; additional contaminated soils were removed from the
old ponds area and placed in the primary impoundment cell
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Type of

2
Date Event! Event
1989-2000 | Remediation | Installation of two hydraulic barriers (injection/withdrawal systems) to control
groundwater flow from the old ponds area; discontinued in 2000 because the
system was unproductive
1990-1996 Remediation | SCS Dam to DeWeese ditch flushing project
1990-1998 | Remediation | Four pilot tests to evaluate the effectiveness of active flushing of vadose zone and
aquifer for contaminant removal in OU1
October 29, | Report Health Risk Assessment of the Cotter Uranium Mill Site: Phase | (HRAP 1991)
1991
January 7, Report RAP final report, Willow Lakes (Cotter)
1993
1993-1999 | Remediation | Sand Creek Soil Cleanup Action identified and removed approximately 9,000 cubic
yards of tailings, soil, and sediment from Sand Creek (Cotter 2000)
1995 Licensing Cotter filed a license amendment with the state for alkaline leach processing of
uranium ore (approved 2/97)
November Report Supplemental Human Health Risk Assessment: Phase Il Final Report (Weston
19, 1996 1996)
1996-1998 Remediation | Flush/fixation process using Calcium Polysulfide in surface infiltration cells
February Government | Radioactive materials license amendment became effective
1997 Action
1998 Process Mill reconverted to an alkaline leach process
September | Report Ecological Risk Assessment, Lincoln Park Superfund Site (Stoller Corporation and
29, 1998 Schafer & Associates)
1998 Report Supplemental Human Health Risk Assessment, Phase 1l Final Report (Weston
1998)
1999 Remediation | Old ponds area surface soils (~100,000 cubic yards) were removed and placed in
the lined primary impoundment
May 1999 Process Cotter resumed operations (which had been intermittent since 1979) with modified
alkaline-leaching capability
September | Investigation | Final Focused Feasibility Study, Lincoln Park
30, 1999
June 2000 Remediation | Installation of a permeable reactive treatment wall across Sand Creek channel,
north of SCS Dam in DeWeese Dye Ditch flush (to fulfill EPA requirement to
address contaminated groundwater that was bypassing the SCS Dam barrier)
2000-2005 | Process Cotter proposes modifications to the circuit to process zircon ore. Process was not
successful and discontinued by 2005.
January Government | EPA issued a Record of Decision for Lincoln Park requiring “No Further Action” for
2002 Action surface soils within Lincoln Park (EPA 2002)
April 2002 Government | The governor of Colorado passed an emergency bill requiring an Environmental
Action Assessment be conducted before shipping out-of-state radioactive waste to Cotter
July 9,2002 | Government | CDPHE denied Cotter's license amendment request, preventing receipt of
Action shipments for direct disposal




Public Health Assessment, Lincoln Park/Cotter Uranium Mill Superfund Site, Public Comment

Type of 2
Date Event! Event

September | Government | State of Colorado allowed Cotter to receive limited amounts of waste material as a

13, 2002 Action test of its handling/storage capability

2002/2003 Investigation | Sampling for plutonium, uranium, lead and molybdenum in the Canon City vicinity
(CDPHE 2003)

January 3, Government | EPA issued a notice of unacceptability under the Off-Site Rule regarding the five

2003 Action Proposed Units and impoundments previously found acceptable

2003 Remediation | Permeable reactive treatment wall not functioning as designed

September | Investigation | Cotter submits Feasibility Study for Old Ponds Area with six alternatives

9, 2004

December Government | State health officials approved a 5-year extension of Cotter’s uranium-processing

15, 2004 Action license but denied requests to become a disposal facility for off-site radioactive
materials

February 1, | Government | Cotter filed a request for a hearing regarding the conditions of the license renewal

2005 Action

October Investigation | Survey of lead in indoor dust, soils, and blood in Lincoln Park to investigate

2005 potential impacts of historic smelters (ATSDR 2006a, 2006b, 2006¢, 2006d)

April 2006 Government | A judge recommended in CDPHE's favor and Cotter filed an exception on the direct

Action disposal issue only

2006 Remediation | To replace the permeable reactive treatment wall, water building up behind barrier
is pumped back to the impoundments

January Government | CDPHE signed a Final Agency Decision, affirming the judge’s Decision on the

2007 Action license. Cotter filed an appeal to be able to dispose of out-of-state soils in its
primary impoundment.

2008 Process Cotter decides not to take the case to the Court of Appeals, effectively ending the

licensing issues from the 2004 renewal.

! Describes the general nature of events/actions relating to the Lincoln Park/Cotter Mill Superfund Site.
2 Includes events/actions most pertinent to ATSDR’s evaluation of exposures and potential health effects. Not all
site-related events and reports are included.
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C. Demographics

ATSDR examines demographic data to identify sensitive populations, such as young children,
the elderly, and women of childbearing age, and to determine whether these sensitive
populations are exposed to any potential health risks. Demographics also provide details on
population mobility and residential history in a particular area. This information helps ATSDR
evaluate how long residents might have been exposed to contaminants. According to the 2000
census, 1,170 people live within one mile of the Cotter Mill property—90 of whom are age 6 or
younger, 190 are women of childbearing age (15-44 years), and 243 are age 65 or older. Figure 2
in Appendix B shows the demographics within one mile of the mill.

Caiion City is the largest population center in Fremont County with 15,760 residents (see Table 2
below). The Cafion City Metro area includes Cafon City, North Cafion, Lincoln Park, Brookside,
Prospect Heights, Four Mile Ranch, Shadow Hills, Dawson Ranch, and the Colorado State
Correctional Facilities. Florence is the second largest community in the area with a population of
3,816. The unincorporated portions of Fremont County represent 55% of the population and
include Lincoln Park, Prospect Heights, and Shadow Hills [Cotter 2007].

Table 2. Population of communities near the Cotter Mill

Community 2000 Census Population 2006 Population Estimate
Brookside 219 2