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practice 
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1.0 Introduction 

This Ground Water Compliance Action Plan (GCAP) presents the proposed compliance strategy 
for ground water cleanup at the Durango, Colorado, uranium-ore processing site (Figure 1). The 
GCAP is based on a U.S. Department of Energy (DOE) evaluation of information in the Site 
Observational Work Plan (SOWP) (DOE 2002). The GCAP will serve as a stand-alone 
modification to the Remedial Action Plan and Site Design for Stabilization of the Inactive 
Uranium Mill Tailings Site at Durango, Colorado (DOE 1991) to address ground water 
restoration and compliance with the U.S. Environmental Protection Agency (EPA) ground water 
protection standards for the Uranium Mill Tailings Remedial Action (UMTRA) Project Title I 
sites. The GCAP will be the U.S. Nuclear Regulatory Commission (NRC) concurrence document 
for compliance with Subpart B of Title 40 Code of Federal Regulations Part 192 40 CFR 192 for 
the Durango processing site.  

The proposed compliance strategy for the Durango site is based on the compliance strategy 
selection framework presented in the Final Programmatic Environmental Impact Statement for 
the Uranium Mill Tailings Remedial Action Ground Water Project (PEIS) (DOE 1996). The 
former processing site consists of two discrete areas: the mill tailings area, which encompasses 
the northern portion of the site, and the raffinate ponds area, which encompasses the southern 
portion of the site. Because the two areas are geologically and hydrologically separate, the steps 
followed in the compliance strategy selection framework were different for the mill tailings area 
(Figure 2) and the raffinate ponds area (Figure 3). National Environmental Policy Act issues and 
environmental concerns for both areas will be addressed in the Environmental Assessment 
(which will be completed in 2002), and this information will be made available to public officials 
and citizens in the area for their review and comment.  

2.0 Ground Water Compliance 

To achieve compliance with Subpart B of 40 CFR 192, DOE's proposed compliance strategy is 
twofold: (1) at the mill tailings area, the proposed strategy is natural flushing in conjunction with 
institutional controls (ICs) and continued ground water and surface water monitoring, and (2) at 
the raffinate ponds area, the proposed strategy is no further remediation in conjunction with the 
application of supplemental standards (on the basis of limited use ground water) and, as a best 
management practice, continued ground water and surface water monitoring. Both compliance 
strategies will be protective of human health and the environment. These compliance strategies 
have been determined by applying the compliance strategy selection framework from the PEIS, 
consisting of several evaluative steps discussed below.  

2.1 Characterization of Hydrogeology at the Mill Tailings Area 

The first step in the decision process was an assessment of both historical and new 
environmental data collected to characterize hydrogeochemical conditions and extent of ground 
water contamination related to uranium-ore processing at the site. Ground water is unconfined in 
the alluvial aquifer; depth to the water table ranges from 10 to 40 feet (ft). Along the base of 
Smelter Mountain, the Mancos Shale bedrock is overlain by up to 25 ft of colluvium. The 
colluvium consists of poorly sorted, silty soil from Smelter Mountain. Closer to Lightner Creek

Ground Water Compliance Action Plan for the Durango Site 
Page I
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and the Animas River, deposits of river-laid sand and gravel up to 15 ft thick occur over the 
shale bedrock. A layer of vitreous lead smelter slag as much as 25 ft thick remains along the 
Animas River near the southeast corner of the mill tailings area.  

Ground water in the alluvial aquifer beneath the mill tailings area was contaminated as the result 
of uranium processing activities. The former large and small tailings piles and residual 
radioactive material beneath the piles were cleaned up to meet the EPA standards for radium in 
soil. Supplemental standards were applied to steep areas of the slopes of Smelter Mountain and 
some areas along the banks of the Animas River. Erosion-protective riprap was placed over a 
uranium-contaminated lens under the lead slag where it surfaces on the Animas River bank.  
Following removal of contaminated material at the site, uncontaminated soil was backfilled and 
contoured for site drainage and seeded with natural vegetation.  

Ground water in the alluvial aquifer generally flows to the southeast with an average gradient of 
approximately 0.02 feet per foot. Hydraulic conductivity ranges from 10 to 70 ft per day. Ground 
water in the colluvium near the base of Smelter Mountain is recharged primarily by runoff from 
the mountain and by infiltrating precipitation. Sand and gravel deposits receive recharge from 
Lightner Creek and the Animas River. During spring runoff when the river stage is high, water 
flows into the aquifer. When the river stage is lower, the ground water flows from the aquifer 
back into the Animas River.  

2.2 Characterization of Hydrogeology at the Raffinate Ponds Area 

Two bedrock units, both members of the Mesaverde Group, underlie the raffinate ponds area and 
are separated by a fault dissecting the site. The Point Lookout Sandstone is the basal formation 
of the Mesaverde Group and is divided into two members: a lower transitional member 
consisting of interbedded lenticular sandstones and shales, and an upper massive sandstone 
member. The Menefee Formation consists of massive sandstone and shale, with beds of 
carbonaceous shale and coal. The Bodo Fault (a normal fault) juxtaposes the Point Lookout 
Sandstone and the Menefee Formation and has downthrown the Point Lookout Sandstone 
approximately 200 ft. The Bodo fault trends northeast and dips to the southeast at approximately 
55 degrees.  

Ground water in the raffinate ponds area is assumed to be unconfined. It is recharged by 
infiltration of precipitation and runoff and by horizontal inflow from Smelter Mountain. Water 
enters the flow system at the intersection of the Bodo Fault with South Creek. This influx is 
intermittent because South Creek is an ephemeral stream. Hydraulic conductivity data indicate 
the Point Lookout Sandstone is the least conductive material. In addition, the lower member 
(predominantly shale and siltstone) of the Point Lookout Sandstone is apparently an aquitard.  
The Menefee Formation consists of mostly low-conductivity sandstone, but is relatively 
permeable where fractures or lenticular coal beds are present. The greatest hydraulic 
conductivity at the raffinate ponds area is in the Bodo Fault and in the coal beds.  

2.3 Ground Water Contaminants at the Mill Tailings Area 

The second step in the decision process was to compare the list of ground water contaminants to 
UMTRA Project maximum concentration limits (MCLs) or to concentrations in background 
ground water. The list of contaminants of potential concern (COPC) identified in the 1995 
Baseline Risk Assessment (DOE 1995) was reevaluated using data collected since 
November 2000. Potential risks calculated using recent data for a residential scenario indicate

DOE/Grand Junction Office 
May 2002

Ground Water Compliance Action Plan for the Durango Site 
Page 5



Document N umber U0165200 

that the major risk contributors at the mill tailings area are uranium and manganese and, to a 
lesser extent, cadmium and vanadium. Selenium and molybdenum are minor risk contributors; 
concentrations of lead, sodium, and sulfate are elevated but lack of adequate toxicity data do not 
allow quantitative risk estimation. Uranium poses the greatest risk and is the COPC with 
concentrations that exceed the MCL in ground water in the greatest number of wells.  
Concentrations of selenium also exceed the MCL in several locations (both on-site and 
background locations), and cadmium and molybdenum concentrations exceed their MCLs in 
only one location (0612) (Figure 4). All lead concentrations have been less than the MCL since 
November 2000 (four sampling events). A discussion of COPCs at the mill tailings area is 
presented in Section 6.1 of the SOWP (DOE 2002).  

2.4 Ground Water Contaminants at the Raffinate Ponds Area 

The COPCs identified in the 1995 Baseline Risk Assessment for the raffinate ponds area were 
also reevaluated using data collected since November 2000. Potential risks calculated using the 
recent data for a residential scenario indicated the major risk contributor is selenium with a lesser 
contribution from manganese and vanadium. Sodium, sulfate, chloride, and lead are elevated 
above background but lack of toxicity data prevent quantitative risk estimates. Selenium and 
uranium are the only COPCs with concentrations that exceed MCLs.  

Selenium concentrations are above the MCL in one background well (0599) (Figure 5) and are 
below the MCL in all other background wells. However, the oxidation/reduction potential (ORP) 
is oxidizing in well 0599; in other background wells the ORP is negative (reducing conditions), 
preventing selenium from being mobilized into the ground water. Also, ground water in some of 
the background wells (and many of the on-site wells) has a black discoloration and a strong odor 
of hydrogen sulfide gas. Sulfide at or above the risk-based default value in drinking water of 
0.11 milligrams per liter (mg/L) (as hydrogen sulfide) was detected in several background wells, 
and at one location (0592) the concentration was extremely elevated at 45 mg/L. A discussion of 
COPCs at the raffinate ponds area is presented in Section 6.1 of the SOWP (DOE 2002).  

2.5 Applicability of Natural Flushing at the Mill Tailings Area 

A ground water flow and transport model was developed to evaluate if natural processes will 
reduce concentrations of site-related constituents to regulatory levels in the alluvial aquifer 
within 100 years. Predicted concentrations were modeled for cadmium, manganese, 
molybdenum, selenium, sulfate, and uranium. Results of ground water contaminant transport 
modeling are summarized below, and details are presented in Section 5.5 and Appendix G of the 
SOWP (DOE 2002).  

Molybdenum concentration is predicted to decrease below the UMTRA Project standard within 
5 years, and uranium concentration is predicted to decrease to levels below the UMTRA Project 
standard after a period of 80 years. Modeling results also predict that concentrations of 
manganese and sulfate will decrease below their risk-based and background levels, respectively 
(there are no UMTRA Project standards for manganese and sulfate). Manganese concentration 
will decrease below the risk-based level within 70 years. Sulfate concentrations will decrease to 
background levels within 100 years. Results of selenium and cadmium modeling warrant further 
discussion.  

DOE/Grand Junction Office Ground Water Compliance Action Plan for the Durango Site 
May 2002 Page 6
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Background wells at the mill tailings area have selenium in concentrations up to 0.0148 mg/L, 
which is above the UMTRA MCL of 0.01 mg/L. Therefore, the compliance standard for 
selenium will be the alternate concentration limit (ACL) of 0.05 mg/L from EPA's Safe 
Drinking Water Act. Based on the modeling results, maximum average selenium concentrations 
after 100 years are expected to decrease from 0.078 to 0.025 mg/L.  

The ground water modeling predicts that all contaminants except cadmium will flush naturally to 
the MCLs, ACL, or risk-based levels. Cadmium concentration exceeds the MCL in only one well 
(0612); concentrations in all other on-site wells are at or near the detection limit.  

Cadmium results from well 0612 vary considerably. A review of historical data for the past 
10 years (surface remediation was completed in 1991) suggests a lower initial concentration 
compared to the value used for the modeling. Historical data also indicate a downward trend 
that is greater than would be predicted by the model. A regression line plotted through the 
data (Figure 6) indicates the initial concentration associated with well 0612 is approximately 
0.032 mg/L (as opposed to 0.0369 mg/L, which is the maximum initial concentration assigned 
to the model). If this regression line is extended out another 10 years, the initial concentration is 
expected to be low enough that the model would predict cadmium to flush naturally below the 
0.01 mg/L UMTRA standard within 100 years.  

0.08 T

0.07 

0.06 

0.05 

E 0.04 

o 0.03 

0.02 

0.01 

0

- Loc 0612 
-Linear Trend

Date 

Figure 6. Durango Mill Tailings Area Cadmium Concentration in Well 0612 

Because of the variability in the cadmium results from well 0612, additional time to observe the 
concentration trend in this well will be useful. As part of the natural flushing compliance 
strategy, monitoring of cadmium in well 0612 will continue during the next 10 years to verify 

that natural flushing is meeting compliance expectations. After 10 years, the risks associated 
with cadmium at this one location will be reevaluated, and contingency remedies will be 
considered and implemented in the event that the selected compliance strategy is not effective in 
meeting cleanup objectives. No unacceptable human health or ecological risks are expected to be 

DOE/Grand Junction Office Ground Water Compliance Action Plan for the Durango Site 
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posed by the cadmium concentrations in the ground water during the next 10 years for the 
following reasons: 

" Under the worst-case residential scenario for this site and 95 percent upper confidence limit 
on the mean (UCL95), cadmium only accounts for 6 percent of the total site risks, and the 
hazard quotient is less than 1. The UCL95, based on the current plume, is less than the MCL.  
If the point of exposure were to occur at any on-site well other than well 0612, the 
contribution to total risk drops below 1 percent.  

" The most likely scenario for this site is that no ground water exposures will occur (i.e., no 
risks to human health) because of existing ICs, the availability of municipal water as a 
drinking water source, and river water for other potential uses such as irrigation. However, if 
a less conservative exposure scenario was assumed, such as occupational exposure to 
contaminated ground water, risks associated with the current cadmium concentrations in well 
0612 would be protective of human health within the 100-year natural flushing time frame.  

" The volume of plume water with cadmium concentrations exceeding the MCL is considered 
to be so small that ground water is not expected to increase ecological risks. Cadmium values 
in the closest Animas River surface water sampling location (0691) have not exceeded the 
maximum observed background value (0.00053 mg/L) since the completion of surface 
remediation; the vast majority of samples had concentrations below the detection limit.  

2.5.1 Institutional Controls at the Mill Tailings Area 

ICs are restrictions that effectively protect public health and the environment by limiting access 
to a contaminated medium, such as the alluvial ground water at the Durango mill tailings area.  
ICs typically depend on an administrative legal action, such as zoning, ordinances, and laws to 
ensure that protection is effective and enforceable. For the UMTRA Ground Water Project, ICs 
reduce exposure or reduce health risks by (1) preventing intrusion into contaminated ground 
water or (2) restricting access to or use of contaminated ground water for unacceptable purposes.  
EPA standards permit the use 6f ICs at sites where natural flushing will return the ground water 
contaminants to regulatory levels within 100 years.  

EPA standards require that ICs have a high degree of permanence, protect human health and the 
environment, satisfy beneficial uses of ground water, are enforceable by administrative or 
judicial branches of government, and can be effectively maintained and verified.  

The need for, and duration of, ICs depends on the compliance strategy selected for a site, the 
level of risk to humans and the environment, and existing site conditions. Movement of 
contaminated ground water may require restrictions over an extended period of time. As risks 
decrease over time, so should the restrictiveness of ICs. Therefore, to ensure protection of human 
health and the environment, and beneficial uses the water could have satisfied, it is important 
that the effectiveness of ICs be verified and modified as necessary.  

ICs are mandated to be effective for a period of 100 years, during which the ground water 
contaminant levels will reach EPA standards. Current data indicate that contamination at the 
former mill tailings area property will flush naturally in that time frame. The ground water 
contamination created by past ore-processing activities is contained within the former millsite 
boundaries. Therefore, any ICs need only apply to that parcel of property.  

DOE/Grand Junction Office Ground Water Compliance Action Plan for the Durango Site 
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in January 2000, the Durango millsite was conveyed to the City of Durango by quitclaim deed 
(Appendix A). The deed contains the following language: 

"Grantee [City of Durango] covenants ... (ii) not to use ground water from the site for any 
purpose, and not to construct wells or any means of exposing ground water to the surface 
unless prior written approval for such use is given by the Grantor [Colorado Department of 
Public Health and Environment] and the U.S. Department of Energy." 

This language is recorded with the deed and ensures that any future landowner is subject to the 
same restrictions. This language fulfills the requirements for degree of permanence and 
enforceability by government entities.  

2.6 Applicability of Supplemental Standards at the Raffinate Ponds Area 

Bedrock ground water at the raffinate ponds area qualifies for supplemental standards on the 
basis of limited use ground water. Ground water in the bedrock is of limited use because of 
widespread, elevated concentrations of naturally occurring selenium. Selenium concentrations 
exceed the MCL at background monitor well 0599 by a factor of nearly nine. Additional 
evidence of the natural presence of selenium at the raffinate ponds area is summarized below, 
and details are presented in Section 5.4 of the SOWP (DOE 2002).  

Historical data indicate high concentrations of selenium were not released from the processing 
operations at the raffinate ponds area. A study conducted by the U.S. Department of Health, 
Education, and Welfare (Tsivoglou and others 1960) reported that less than 0.01 mg/L of 
selenium was detected in the raffinate produced from the solvent extraction process. This process 
was used until the operations at the raffinate area ceased in 1963. Prior to that time, raffinate was 
discharged directly to the Animas River and could not have been a source of ground water 
contamination. Therefore, it appears the milling operations were not a source of selenium in 
ground water.  

Concentrations of selenium have increased without commensurate increases in levels of other 
known mill-related constituents such as uranium, arsenic, and molybdenum. Although 
concentrations of all other site-related constituents have decreased since the completion of 
surface remediation, concentrations of selenium have increased, implying influences from 
sources and processes other than milling activities.  

Selenium occurs naturally in the western United States and in the Durango area in sufficient 
concentrations to be a source of ground water contamination under certain conditions. Coal and 
pyrite are abundant in the bedrock units under the raffinate ponds area and are well-known 
natural sources of selenium. Moreover, high selenium concentrations are found in isolated wells, 
and the lack of a clear selenium plume implies that selenium sources are variable and isolated.  

2.6.1 Reasonableness of Ground Water Treatment at the Raffinate Ponds Area 

Ground water from the bedrock formations beneath the raffinate ponds area is not a current or 
potential source of drinking water. Potable water is readily available from the municipal water 
system in the vicinity of the site. Based on historical records from the Colorado Division of 
Water Resources, the nearest known downgradient well is across U.S. Highway 550, 
approximately 0.2 mile southeast of the site, on the west side of the Animas River. However, this 
well is located under a building and has never been used because of a black discoloration of the 
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water (DOE 1995). Future use of ground water from the bedrock aquifer is unlikely based on the 
planned future development of a pumping plant at the raffinate ponds area. Therefore, the current 
and reasonably projected uses of site-affected ground water would be preserved with the 
application of supplemental standards.  

However, should future development plans for the site change, ground water would still not be 
considered as a source for the municipal water supply. The City of Durango does not consider 
that ground water could be reasonably treated for use as drinking water because the bedrock 
aquifer does not produce water in usable quantities. Also, water in the area is considered of poor 
quality because of high hardness, iron, and manganese levels (DOE 1995), as well as black 
discoloration and the strong odor associated with hydrogen sulfide gas. Prior to any development 
on the site, the property would be annexed by the City of Durango, and the city would not allow 
use of the ground water for drinking water purposes (Rogers, personal communication, 2001).  

2.7 Human Health and Environmental Risks 

The next step in the decision process is to consider whether the human health and environmental 
risks of applying natural flushing at the mill tailings area, and supplemental standards at the 
raffinate ponds area, are acceptable. Assessment of site conditions and consideration of potential 
effects on environmental resources indicate that the selected compliance strategies at both areas 
will be protective of human health and the environment. The following is a summary of risk 
calculations for human health and ecological media.  

2.7.1 Human Health Risk 

Risk calculations show that the only unacceptable exposure pathway is ingestion of ground water 
as drinking water. Table 1 summarizes the COPCs. Results of the risk calculations indicate 
controls should be put in place to prevent use of the alluvial aquifer as drinking water until 
contamination is reduced to acceptable levels.  

Table 1. List of COPCs for the Durango Site 

Mill Tailings Area Raffinate Ponds Area 
Cadmium Chloride 

Lead Lead 
Manganese Manganese 
Molybdenum Selenium 

Selenium Sodium 
Sodium Sulfate 
Sulfate Uranium 
Uranium 

For the mill tailings area, most of the risk is contributed by uranium and manganese. Cadmium 
accounts for approximately 6 percent of the total risk and has concentrations in only one well 
that exceed the standard. Although selenium contributes only 2 percent of the total risk, the 
UCL9 5 exceeds the MCL by a factor greater than 3. The other constituents combined contribute 
only about 7 percent of the total risk. Residential carcinogenic and noncarcinogenic risk 
thresholds are exceeded. Risks could not be calculated quantitatively for sodium, sulfate, and 
lead, but it appears the most significant potential adverse effect would be associated with infant 
or child exposure to the sulfate in ground water when used as drinking water.  
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For the raffinate ponds area, risks are dominated by natural selenium, with significant 
quantifiable contributions from manganese and uranium. Although risks could not be quantified, 
exposure to sulfate in the ground water would result in negative health impacts, particularly for 
infants. Chloride, lead, and sodium concentrations are elevated over background.  

2.7.2 Ecological Risk 

Table 2 presents the results of categorizing potential ecological risk. In the cases where multiple 
receptors are included in the receptor group (i.e., the terrestrial and wetland wildlife groups), the 
risk is based on the highest (worst-case) risk result among the receptors. Because many 
conservatisms were incorporated in the calculation, the hazard quotients are expected to 
overestimate actual risk to most individual receptors, and therefore, risks categorized as medium
low to none are not expected to represent significant potential risks to populations of nonsensitive 
species. Although, for those receptor groups that may include sensitive species, risk 
categorizations of medium-low to low might still be considered to be of concern; the indicated low 
risks for wetland receptors (including the southwestern willow flycatcher) from exposure to lead 
and zinc along the Animas River are expected to be within the range of background.  

Table 3 summarizes the ecological COPCs (E-COPCs) that remain at each of the evaluated 
areas. These constituents are considered to be of potential concern because their concentrations 
in environmental media indicate a potential for adverse toxicological effects to ecological 
receptors. No E-COPCs were identified for the sediments at this site, in part due to the relatively 
high natural concentrations that exist in the area. Although risks of low and medium-low were 
indicated for some receptors exposed to E-COPCs in sediment from the site, similar levels of risk 
were also indicated from exposure to background levels of these constituents.  

For the surface waters and sediments of Lightner Creek and the Animas River, the potential for 
ecological risk was generally low. Medium-low potentials for risk to wetland plants were 
associated with zinc.  

For ground water, high potentials for risks to ecological receptors were found in the mill 
tailings area plume for cadmium, manganese, and vanadium, and very high potentials for risk 
were found in the raffinate ponds area plume for selenium; high potentials was also indicated 
for manganese. These potential risks are for a hypothetical scenario where ground water would 
be used as a source for surface ponds or wetlands; there is no current effect from these 
potential risks because there is no current exposure pathway to potential receptors. The 
Concentrations of uranium in the ground water at both areas exceed the Colorado Department 
of Public Health and Environment (CDPHE) surface water quality standard. For these reasons, 
ground water in these plumes is considered unsuitable for use in surface ponds or wetlands.  
However, the ground water at these sites does not appear to pose a significant risk to either 
deep-rooted plants or terrestrial wildlife (if hypothetically used as a drinking water source).  
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Table 2. Summary of Potential Ecological Risks at the Durango Site

E-COPC Aquatic Benthic Wetland Wetland Terrestrial Deep-Rooted 
Organisms Or anisms Plants Wildlife Wildlife Plants 

Surface water 
(principal Surface water Sediment Sediment Sediment Surface water Ground water 

exposure media) Food 

Surface Water (Animas River and Lightner Creek) 

Ammonium None NA NA .... NA 

Arsenic NA Low Low None NA NA 

Iron NA None .... NA NA 

Lead None Low Low Low None NA 

Nitrate NA None -- None a NA NA 

Selenium None None Low None None NA 

Sulfate Very low NA NA .... NA 

Zinc NA Low Medium -low Low NA NA 

Mill Tailings Area Ground Water Plume b 

Arsenic None NA NA None None Very low 

Cadmium Medium-low NA NA High None None 

Chloride Very low NA NA ......  

Chromium None NA NA Low None None 

Manganese High NA NA None None Very low 

Molybdenum None NA NA None None None 

Selenium Medium-low NA NA Medium-low None None 

Sulfate Medium-low NA NA ......  

Uranium Very low NA NA Very low None None 

Vanadium Medium-low NA NA High None Very low 

Zinc Medium-low NA NA Medium None Low 

Raffinate Ponds Area Ground Water Plumeb 

Ammonium Very low NA NA ....  

Antimony None NA NA None a None a 

Arsenic None NA NA None None Very low 

Cadmium Very low NA NA Medium-low None None 

Chloride Low NA NA ......  

Chromium None NA NA Low None None 

Copper Very low NA NA None None None 

Iron Low NA NA .... None 

Lead Very low NA NA Low None None 

Manganese High NA NA Very low None Very low 

Molybdenum None NA NA None None None 

Nitrate Very low NA NA None a None a 

Selenium Very high NA NA Very high Very low Medium-low 

Sulfate Medium NA NA ......  

Thallium None NA NA None a None a None 

Uranium None NA NA None None None 

Vanadium Very low NA NA Very low None None 

Zinc Very low NA NA Very low None Very low 
aAvian benchmark is not available. Risk is based on mammalian receptors only.  
bExposures to aquatic organisms and wildlife are based on the hypothetical scenario that ground water is pumped to 
a surface pond or wetland.  
-- = No hazard quotients available.  
NA = Not applicable to this area.
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Table 3. Summary of E-COPCs at the Durango Site Based on Ecological Risk Screening Results 

Animas River and Lightner Creek Ground Water Plume 
Surface water Sediment Mill Tailings Area Raffinate Ponds Area 

(none) (none) Cadmium Ammonium 
Manganese Cadmium 

Selenium Manganese 
Sulfate Selenium 

Vanadium Sulfate 
Zinc Uranium-234 and 238 

Uranium-234 and 238 (combined) 
(combined) 

3.0 Implementation 

Implementation of the proposed compliance strategy includes ICs and continued monitoring of 
ground water and surface water at the mill tailings area. Monitoring also will be continued at the 
raffinate ponds area as a best management practice.  

3.1 Institutional Controls 

ICs are restrictions that effectively protect public health and the environment by limiting access 
to a contaminated medium; for the Durango site, alluvial ground water. Separate ICs are being 
developed for both areas of the Durango site to prevent the future use of the potentially harmful 
contaminated ground water. Each area will be covered by two discreet documents to ensure 
restrictions are in place; deed restrictions that became enforceable when the properties were 
transferred to their current owners and Environmental Covenants authorized by the State of 
Colorado and submitted by CDPHE to the individual landowners. The State of Colorado passed 
into law Senate Bill 01-145 in July 2001 "to provide an effective and enforceable means of 
ensuring the conduct of any required maintenance, monitoring, or operation, and or restricting 
future uses of the land, including placing restrictions on drilling for or pumping groundwater for 
as long as any residual contamination remains hazardous" (legislative declaration to SB 01-145).  

3.1.1 Institutional Controls for the Mill Tailings Area 

ICs are in place at the former millsite through deed restrictions when the State of Colorado, 
through CDPHE, transferred the former millsite property to the City of Durango via a quitclaim 
deed (Appendix A). The deed prohibits use of contaminated ground water with the following 
restrictive language: 

"Grantee (City of Durango) covenants.. .(ii) not to use ground water form the site for any 
purpose, and not to construct wells or any means of exposing ground water to the 
surface unless prior written approval for such use is given by the Grantor 
(CDPHE) and the U.S. Department of Energy" 

This language follows with the deed and ensures that any future landowner is subject to the same 
restrictions.
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In addition, the State of Colorado proposes to enter into Environmental Covenant with the City 
of Durango that defines use restrictions that may present risk to human health and the 
environment. The Environmental Covenant on this property will be binding on all future 
landowners and will exist in perpetuity, but may be modified or terminated per the conditions in 
the Environmental Covenant. The property owner agrees to notify CDPHE of any development 
that has potential to violate the terms of the covenant. In addition, the property owner must 
annually send a report to CDPHE certifying compliance, or lack thereof, with the terms of the 
covenant. The covenant contains enforcement provisions. DOE believes these covenants satisfy 
the requirements of an IC for permanence, enforceability, and its ability to be maintained and 
verified. A copy of the proposed Environmental Covenant for each property is provided in 
Appendix B.  

These two documents fulfill the requirement for degree of permanence and enforceability by 
government entities. The yearly reporting requirement certifying compliance ensures that ICs are 
in effect.  

3.1.2 Institutional Controls for the Raffinate Ponds Area 

Ground water use at the Raffinate Ponds Area is limited by deed restriction language that 
appears in the quitclaim deed transferring the property from the State of Colorado, through 
CDPHE, to the Colorado Water Conservation Board (Appendix C). The property was later 
quitclaimed from the Colorado Water Conservation Board to the Animas-La Plata Water 
Conservancy District. The deed uses the same restrictive language that appears in the quitclaim 
deed for the former millsite area. This language follows with the deed and ensures that any future 
landowner is subject to the same restrictions. As with the former millsite, CDPHE will enter into 
an Environmental Covenant with the landowner to establish use restrictions that may present risk 
to human health and the environment.  

The Raffinate Ponds Area is the proposed site for the Bureau of Reclamation (BOR) to construct 
a pumping plant to support the Animas-La Plata (Water) Project. Following the requirements of 
the deed restrictions, the BOR has recently submitted a Land Use Plan and Site Monitoring Plan 
for Proposed Pumping Plant, Animas-La Plata Project, Colorado and New Mexico for CDPHE 
and DOE consideration. Through the Land Use Plan the BOR has committed to sending CDPHE 
and DOE detailed construction specifications for written approval prior to the construction 
contract award. The BOR has also committed to sending CDPHE and DOE any future revisions 
to the Land Use Plan for their review and approval.  

3.2 Public Involvement Plan 

In 1992, DOE began preparation of a PEIS for the UMTRA Ground Water Project (DOE 1996).  
The PEIS presents analyses of the potential effects of four alternatives for implementation on the 
entire UMTRA Ground Water Project: no action, proposed action, active remediation to 
regulatory levels, and passive remediation. A public meeting was held at the Durango City Hall 
on June 8, 1995. Comments and responses from the Durango meeting are provided in Volume II 
of the PEIS. Nine public hearings and a 120-day comment period followed issuance of the draft 
PEIS in April 1995. The final document was distributed to the public in October 1996.
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Regulations governing implementation of supplemental standards codified at 40 CFR 192.22 (c) 
state that when the proposed remediation is supplemental standards "...the Department of Energy 
shall inform any private owners and occupants of the affected location and solicit their 
comments." DOE will use the UMTRA Ground Water Public Participation Plan (DOE 2000) to 
select the appropriate mechanisms to distribute information to affected parties. In addition, DOE 
will distribute all documents defining and proposing remedial decisions and actions to the 
owners of affected properties and will actively solicit their comments.  

To this end, a public meeting will be conducted in Durango during the month of June 2002.  
During this meeting DOE will solicit comments and present information concerning all data 
gathered during this study, including risks to human health and the ecology and the supplemental 
standards compliance strategy based on the classification of limited use ground water.  

3.3 Monitoring at the Mill Tailings Area 

The monitoring strategy for the alluvial aquifer is designed to determine progress of the natural 
flushing process in meeting compliance standards for site COPCs, to verify modeling results, and 
ensure protection of human health and the environment. Figures 7 through 18 are concentration 
versus time plots made from single steady state deterministic simulations and show the expected 
decrease in concentration in the point of compliance (POC) wells down to the proposed 
concentration limits.  

Standards for molybdenum and uranium are their UMTRA MCLs of 0.1 mg/L and 0.044 mg/L, 
respectively. The cleanup goal for selenium is 0.05 mg/L, which is the standard in EPA's Safe 
Drinking Water Act. Monitoring for these three contaminants will continue annually for the next 
5 years to verify modeling results, that is, that concentrations are decreasing. Monitoring for 
cadmium will continue on an annual basis for the next 10 years and focus on observing trends in 
well 0612 and establishing a larger database to support future modeling efforts. Cadmium will be 
analyzed in samples on a sitewide basis to ensure concentrations are not detected in any locations 
other than well 0612 and that human health risks remain minimal. Cadmium also will be 
analyzed in samples from Animas River surface water locations adjacent to the site and 
downgradient, to verify that there continues to be no ecological risks in the Animas River.  

To determine when natural flushing is complete, wells 0612, 0617, 0630, 0631, 0633, 0634, and 
0635 will be established as the POC wells. Concentrations of cadmium, molybdenum, selenium, 
and uranium were detected above MCLs in these wells during the most recent sampling 
(November 2001). These wells will be used for monitoring progress of natural flushing in the 
alluvial aquifer; and natural flushing will be considered to be complete when the concentrations 
of COPCs in these wells no longer exceed their compliance standard. Well 0612 sample results 
also will be used to verify that cadmium concentrations continue to decrease as expected. The 
proposed monitoring locations are shown on Figure 19.  

Surface water locations 0652, 0584, 0691, and 0586 along the Animas River will also be 
monitored to verify that the natural flushing strategy is protective of the environment.  
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C-6q
DOE/Grand Junction Office 
May 2002

Ground Water Compliance Action Plan for the Durango Site 
Page 18

20

•-.15 

8310 
E 

S0.5

00

0.24

0•14 

S0.09

0.00

0.17

0.10 

.2 007

0 00

- 630 Core 

- UMTRASmd



Document Number U0165200

0.50

030 

020 
C

- 631 Conc 

- UMTRA Std

0 20 40 60 80 100

Time (yWs)

Figure 10. Uranium Concentration versus Time at Well 0631

S0.6 

=E0.40

0,20

0.00

0 20 40 60 

Time (yrs)

- 633 Ccnc 

- UMTRA Std

80 100

Figure 11. Uranium Concentration versus Time at Well 0633

006 

S0.04 

S002

Time (ya)

Figure 12. Uranium Concentration versus Time at Well 0634

C-os-
DOE/Grand Juction Office 
May 2002

Ground Water Compliance Action Plan for the Durango Site 
Page 19

0 00

I - -

- 634 Cone 
- UMTRA Std



Document Number U0165200

0.060 

0050 

20040 

80,030 

0,020 

0010 

0000

K

0 20 40 60 

Time (yrs)

1H--

6- 17 Conc 

- UMTRAStd

80

Figure 13. Selenium Concentration versus Time at Well 0617

- 633 Conc 

- UMTRA Sid

0 20 40 60 

lime (yrs)

Figure 14. Selenium Concentration versus Time at Well 0633

0,020 

0.017 

0013 

S0010 

0.007 

0.003 

0.000

0 20 40 60 80 100

Time (you

Figure 15. Selenium Concentration versus Time at Well 0635

C-Ot0
DOE/Grand Junction Office 
May 2002

Ground Water Compliance Action Plan for the Durango Site 
Page 20

007 

0,06 

0,05 

0.04 

E0.03 

j;0.02 

001 

000

- 035 Conc 

- UMTRAStd



Document Number U0165200

20 40 60 
Innme yrs

4.5 

3.8 
3 1 

24 

10 

03

R 612 Coisn 
SRisk-Dosed Sid

100

Figure 16. Manganese Concentration versus Time at Well 0612

0.20 

0.17 

013 

010 

B 007 

0 03 

0 00

- 612Conc 

- UMTRAStd

0 20 40 60 80 100 

Time (yrs)

Figure 17. Molybdenum Concentration versus Time at Well 0612

0 20 40 60 

Time (yo)

- 633Cone 

- Risk Based Std

80 100

Figure 18. Sulfate Concentration versus Time at Well 0633

C-o7
DOE/Grand Junction Offitce 
May 2002

Ground Water Compliance Action Plan for the Durango Site 
Page 21

V-

800

3000 

2500 

2000 

1500 

1000 

500

2 

'3



Document Number U10165200

h aI =**m tJ,11 O.IA CJUNCTIOMEN OFFI CEN. I O GRMCD JUNCTION OFriCe, GOLORACO

I I Planned Sampling Lotions 600 Fat the Mill Tailings Area 
)Ma 0 600 Feet CO 

,2002 U0165500-1 

Figure 19. Proposed Monitoring Locations for the Mill Tailings Area 

C -o0
DOB/Grand Junction Office 
May 2002

Ground Water Compliance Action Plan for the Durango Site 
Page 22



Document Number UO 165200 

Monitoring will take place on an annual basis for the first 5 years (10 years for cadmium in 
well 0612). At that time the monitoring strategy will be reevaluated and adjusted as appropriate 
based on current results. Concentrations of a COPC must be at or below the compliance standard 
for 3 consecutive years before monitoring for that constituent is discontinued. Monitoring 
requirements are summarized in Table 4.  

Table 4. Summary of Ground Water and Surface Water Monitoring Requirements at the Mill Tailings Area 

Sampling Monitoring Purpose Analytes Location 
Location 

0612,0617, Monitor plume migration on site for Cadmium, Lead, 

0630, 0631, molybdenum, selenium, and uranium. Verify Manganese, Sulfate, On site 

0633, 06340635 decrease in concentrations of cadmium in Molybdenum Selenium, Downgradient 
well 0612. Uranium 

Cadmium 
Molybdenum Off site 

0652 Surface water background. Selenium Upgradient 
Uranium 
Cadmium 

Molybdenum Off site 
0584, 0586, 0691 Downgradient surface water concentrations. Selenium Downgradient 

Uranium 

All other monitor wells at the mill tailings area no longer needed for compliance monitoring will 
be abandoned in the near future in accordance with UMTRA Project procedures and applicable 
State of Colorado regulations.  

3.4 Monitoring at the Raffinate Ponds Area 

Limited monitoring of ground water in the bedrock at the raffinate ponds area is proposed for 
uranium and selenium as a best management practice. The proposed monitoring locations are 
shown on Figure 20. On-site wells 0879 and 0880 have been established as appropriate for 
monitoring concentrations of selenium and uranium in the upper portions of the bedrock.  
Well 0598 will be sampled to continue monitoring the concentrations of selenium and uranium 
associated with water within the Bodo Fault zone and the deep bedrock. Downgradient well 0884 
will be sampled to monitor off-site migration, and well 0607 will be monitored to determine 
concentrations of selenium and uranium entering the site.  

Surface water location 0588, on South Creek upgradient of the site, also will be sampled to 
assess the quality of water entering the site. In addition, surface water locations 0654 and 0656 
along the Animas River will continue to be monitored to verify that the supplemental standards 
strategy is protective of the environment.  

Monitoring will take place on an annual basis for the first 5 years. After that time, the monitoring 
strategy will be reevaluated and adjusted as appropriate based on current results. The monitoring 
requirements are summarized in Table 5.  
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Table 5. Summary of Monitoring Requirements at the Raffinate Ponds Area

Sampling Location Monitoring Purpose Analytes Location 

0879,0880 Monitor concentrations in ground water in the Selenium On site 
shallow bedrock. Uranium 
Monitor concentrations in ground water in the Selenium On site 

0598 deep bedrock and Bodo Fault zone. Uranium 

0607 Monitor concentrations in ground water entering Selenium On site 
0607 _ the site. Uranium 

0884 Monitor off-site downgradient concentrations and Selenium Off site 
0884 _ migration. Uranium Downgradient Selenium Ofsie-Ugaen 

0588 Surface water quality entering the site. Uranium Off site - Upgradient 

Selenium Off site 
0654, 0656 Downgradient surface water concentrations. Uranium Downgradient 

All other monitor wells at the Durango raffinate ponds area no longer needed for monitoring will 
be abandoned in the near future in accordance with UMTRA Project procedures and applicable 
State of Colorado regulations.  

3.5 Confirmation Report for the Mill Tailings Area 

Upon regulatory concurrence with the Durango GCAP, the verification monitoring period will 
commence. This phase should continue through 2012. After 5 years (2007) a Confirmation 
Report will be prepared and the site will be turned over to the Long-Term Surveillance and 
Maintenance (LTSM) Program for long-term management. The site will be transferred to LTSM 
with a Long-Term Management Plan that requires annual monitoring for an additional 5 years 
(until 2012). After the 5 year period monitoring results will be evaluated (and additional 
modeling will be performed if needed) to confirm that the natural flushing compliance strategy 
continues to be effective in reducing concentrations of all constituents.  

3.6 Certification Report for the Mill Tailings Area 

On completion of natural flushing, a certification report will be prepared for State, NRC, and 
local government concurrence. This report will be the final close-out document. Monitoring and 
ICs will be discontinued at that time.  
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Appendix A 

Quitclaim Deed for Mill Tailings Area



Recorded at o'clock _.,
Reception No. Recorder 

QUIT CLAIM DEED 

The Colorado Department of Public Hleahh and the Environment ("Grantor"), whose address is 4300 Cherry Creek Drive South, 

Denver. Colorado, 80222-1530. City and County of Denver, State of Colorado, pursuant to 42 U.S.C.§ 7914 (e) (1) (B) and C.R.S.  

S25-11-303, hereby donates and quit claims to the City of Durango ("Grantee"), whose address is 949 East Second Ave.. Durango.  

Colorado, 81301. La Plata County, State of Colorado, the following real property in the County of La Plata, State of Colorado, to 

wit: Two parcels of land in LaPlata County, State of Colorado. New Mexico Principal Meridian. containing Seventy-nine and 

fourteen hundredths (79.14) acres, more'or less, described as follows: 

Township 35 North. Range 9 West of the N.M.P.M., North of the Ute Line 

A tract of land situated in WI/4SWI/4 of Section 29, EI/2SE1/4 and NEI/4SEI/4 of Section 30. Lot 5 of Section 32, more 
particularly described as follows: 

BEGINNING at the Southeast corner of said Section 30; 
THENCE Westerly along the south line of said Section 30 to the Southwest corner of said EI/2SEI/4; 
THENCE Northerly along the West line of said EI/2SEI/4 to a point on the South batik of Lightner Creek. said point 

being 1,039.00 feet Southerly of the Northwest corner of said El/2SE1/4: 
THENCE North 41°55'00" West, 231.00 feet; 
THENCE North 37°44'00" West, 266.00 feet; 
THENCE North 22'50'00)" West, 317.00 feet; 
THENCE North 62o00'00" East, 217.(X) feet, to said Lightner Creek; 
THENCE South 34°45'00" East, 436.00 feet, along said Lightner Creek; 
THENCE North 05°39'24" East, 146.50 feet; 
THENCE North 22O52'00" East, 102.72 feet, to the southwesterly right-of-way line of U.S. Highway 550 
THENCE South 39°10'30" East. 218.29 feet, along said right-of-way liner; 
THENCE Southeasterly along a curve to the left, having a radius of 1,255.90 feet and an arc length of 286.70 feet. chord 

bearing of South 65O55'00" East, 286.10 feet: 

THENCE South 85'12'15" East, 328.20 feet: 
TIIENCE South 40°52'37" East, 414.27 feet; 
THENCE South 48027'30" East, 285.(0 feet: 
THENCE South 71"30'15" East. 714.30 feet: 
THENCE South 78030'00" East, 200.20 feet: 
THENCE South 60O00'00" East, 174.70 feet: 
THENCE South 37°22'15" East. 166.80 feet; 
THENCE South 34°43'30" East, 171.90 feet: 
THENCE South 34°02'45" East, 139.50 feet: 
THENCE South 05'44'(X)" East. 82.90 feet; 
THENCE South 28°07'15" West, 69.70 feet; 
THENCE South 08°37'45" West 303.30 feet; 
THENCE South 82'22'45" East, 38.50 feet; 
THENCE South 12°00'53" West, 93.19 feet: 
THENCE South 06033'36" West, 106.66 feet: 
THENCE South 05'52'41" West 55.19 feet; 
THENCE South 26'08'17" East, 160.47 feet to the South line of said Section 29: 

Also, that portion of said Lot 5 of Section 32. being more particularly described as follows: 

Commencing at the Northwest corner of said Section 32: 
THENCE North 88°27'00" East along the North line of said Section 32, a distance of 474.(X) feet to the POINT OF 

BEGINNING; 
THENCE South 20*08'0(0- East, 32.00 feet; 
THENCE South 08*24'00" East, 91.00 feet: 
THENCE South 34043'00" East, 56.00 feet; 
THENCE South 38'27'00" East, 42.00 Feet; 
THENCE South 23"54'00" East. 53.00Feet; 
THENCE South 24'54'00" East, 51.00 feet; 
THENCE South 30*39'00" East, 100.00 feet: 
THENCE North 00*41'00" East, 199.00 feet 
THENCE Northwesterly to a point on the North line of said Section 32, said point being North 88'27'00" East, 528.00 

feet from said Northwest corner of said Section 32; 
THENCE South 88027'00" West, 54.00 feet along said North line. to the point of beginning.  

Subject to: (I) any coal, oil, gas, or other mineral rights in any person; (ii) existing rights-of-way for roads, railroads, telephone 

lines, transmission lines, utilities, ditches, conduits, or pipelines on, over, or across said lands: (iii) court liens, judgments, or 

financial encumbrances such as deeds of trust for which a formal consent or order has been obtained from a court for the lien holder: 

(iv) other rights, interests, reservation or exceptions of record; and the following terms, conditions, rights, reservations and

covenants:



Grantor reserves o: to) itelf the U. S. Department of Energy, their ettmployees. agenits and contracttors the right of access to the 

property as may be necessary to complete activities under the Uranium Mill Tailings Radiation Control Act of 1979. 42 U.S.C.  

§ 7WX)1 et seq. ("UMTRCA") and for other lawful purposes, until such time as Grantor and the U.S. Departnent of Energy 

determine that all remedial activities are complete; and (ii) to itself any non-tributary groundwater underlying this parcel, the right to 

develop tributary groundwater, and the right to surface access for groundwater development.  

Grantee covenants to Ihold harmless the Grantor and the Department of Energy for anly liability associated with disruption of any 

public purpose ventures ott the property conveyed by this deed, the disruption of any improvement on said property made by the 

Grantee, its successors and assigns, and any temporary or permanent limitations to the use of the property, should the Grantor and 

the Department of Energy be required to perform additional surface remedial activities on the property conveyed by this deed.  

Grantee covenants (i) to comply with the applicable provisions of UNITRCA. 42 U.S.C. sec. 7901 et. seq.. as amended: (it) not to 

use ground water from ithe site for any purpose, and not to construct wells or any means of exposing ground water to the surface 

unless prior written approval for such use is given by the Grantor and the U.S. Department of Energy: (iii) not to sell or transfer the 

land to anyone oither than a governmental entity within the state: (iv) that any sale or transfer of thlie property described in this deed 

shall have prior written approval from the Grantor and the U.S. Department of Energy, and that any deed or other document created 

for such sale or transfer and any subsequent sale or transfer will include information stating that the property was once used as a 

uranium milling site and all other information regarding the extent of residual radioactive materials removed from the property as 

required by Section 104(d) of the Uranium Mill Tailings, 42 U.S.C. sec. 7014(d). and as set forth in the Annotation attached hereto: 

(v) not top erform construction and/or excavation or soil removal of any kind tin the property without permission fromt the Grantor 

and the U.S. Department of Energy unless prior written approval of construction plans (facilities type and location). is given by the 

Grantor and the U.S. Department of Energy: (vi) that any habitable structures constructed on the property shall employ a radon 

ventilation system or other radon mitigation measures; (vii) that its use of the property shall ntot adversely imipact groundwater 

quality, nor interfere in any way, with groundwater remediation under UMTRCA activities: and (viii) to use the property and any 

profits or benefits derived therefrom only for public purposes as required by UMTRCA sec. 1(4(e)(l)(C), 42 U.S.C. 7914 

(e)(t)(C).  

These covenants are made in favor and to the benefit of Grantor, shall run with the land and bie bhiiditig upon Grantee and its 

successors and assigns, and shall be enfoirceable by Grantor and its successors and assigns; 

Grantee acknowledges that the property was once used as a uranium imilling site, and contains residual radioactive materials as 

described in the attached Annotation, and that the Grantor makes no representations or warranties ihat the property is suitable for 

Grantee's purposes:



IN WITNESS WHEREOF,

GRANTOR:

APPROVED AS TO FORM:

David Kreutzer - Assistant Attorney General

STATE OF COLORADO 
Bill Owens, Governor 
Acting by and through 
The Department of Public Health and Environment

By:

Executive Director

By:
Program Approval

ACCEPTANCE OF DEED 
AND COVENANTS

GRANTEE:

(Full Legal Name or Agency)

By:
(Namue)

Title:

(Affix Seal) 

ATTESTATION:

City/County Clerk

Signed this day of

STATE OF COLORADO, 

'County of

. 19

}sS.

The foregoing instrument was acknowledged before me this

day of , 19 , by

My commission expires 

Witness my hand and official seal

Notary Public.



ATTACHMENT A 

LAND ANNOTATION 

DURANGO, COLORADO PROCESSING SITE 

NORTHERN, MIDDLE AND SOUTHERN PARCELS 

The Uranium Mill Ta:lings Radiation Control Act (Public Law 95-604), Section 104, requires 

that the State notify any person who acquires a designated processing site of the nature and 

extent of residual radioactive materials removed from the site, including notice of the date when 

such action took place, and the condition of the site after such action. The following information 

is provided to fulfill this requirement.  

The Durango, Colorado processing site originally consisted of three separate land parcels. The 

northern parcel contained the mill site, two tailings piles and remnants of old buildings. The 

southern parcel, located approximately 0.5 miles to the south, contained raffinate ponds, which 

were used for the disposal and evaporation of contaminated liquids from the mill process. The 

two sites are connected by a currently impassable service road cut into the face of Smelter 

Mountain which is the third parcel.  

Approximately 2,500,000 cubic yards of contaminated materials which included 1) tailings: 2) 

subpile soils; 3) surficial materials in the mill yard; 4) windblown materials; and 5) raffinate 

ponds and contents were removed from the sites from 1987 to 1990. The remediation was 

conducted in accordance with regulations promulgated by the U.S. Environmental Protection 

Agency, in 40 CFR 192. These regulations require that the concentration of radium-226 in land 

averaged over any area of 100 square meters shall not exceed the background level by more than: 

5 pCi/g (picocuries per gram), averaged over the first 15 cm (centimeters) of soil below the 

surface, and 15 pCi/g averaged over 15 cm thick layers of soil more than 15 cm below the 

surface.  

After remediation was complete the sites were backfilled with approximately 230,000 cubic 

yards of clean material, graded for drainage and revegetated. Backfill materials were routinely 

analyzed for radium-226 and were determined to have concentrations near background. Material 

with radium-226 concentrations less than 5 pCi/g were used for surface backfill. Excavation of 

residual radioactive material was also conducted for Thorium-230 on the southern parcel. For 

thorium-230, the cleanup standard was determined as a projected 1,000 year Radium-226 

concentration based on the eventual decay of the thorium to radium. This resulted in a thorium

230 concentration of approximately 35 pCi/g as the clean-up standard. All verification soil 

samples from the two sites met the EPA standards of 5 and 15 pCi/g radium 226 plus background 

(1.6 pCi/g) except for grid H-38-20 which, including the thorium-230 results, after 1000 years 

would have a projected concentration of 18.6 pCi/g of radium-226. (The actual concentrations at 

this location are 49.4 pCi/g thorium-230 and 1.8 pCi/g radium-226). This grid is located on the 

southern parcel, as shown on the attached map.

O °•
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The northern parcel also contains slag from a lead smelter which operated on the site prior to the 
construction of the uranium mill. Approximately 200,000 cubic yards of slag remain on the site, 
covered by 18 to 24 inches of clean backfill and 6 inches of topsoil. The location of the slag is 
shown on the attached figure. The slag was not removed during remedial action because the 
material was not included under the UMTRA authority (it did not meet the definition of residual 
radioactive material).  

The EPA regulations also allow for contaminated materials to be left in place where removal 

would pose a clear an i present risk of injury to workers or would produce environmental harm 
that is excessive compared to the health benefit achieved. These cases are called Supplemental 
Standards. Supplemental standards were applied to areas on the slope of Smelter Mountain, the 

banks of the Animas River, and to an area beneath the lead slag. The Supplemental Standards 
areas are identified on the attached map.  

The groundwater beneath both parcels remains contaminated and will be addressed during Phase 
II of the uranium mill tailings remedial action project. Several groundwater monitor wells are 

present on each parcel and will remain in place until the U.S. Department of Energy determines 
that they can be removed.  

Additional information concerning the remedial action, groundwater conditions, lead smelter slag 

and supplemental standards is available from the Colorado Department of Public Health and 

Environment. Hazardous Materials and Waste Management Division.



Appendix B 

Environmental Covenants 
for the Mill Tailings and Raffinate Ponds Areas



This property is subject to an Environmental Covenant held by the 
Colorado Department of Public Health and Environment pursuant 

to section 25-15-321, C.R.S.  

ENVIRONMENTAL COVENANT 

By this deed, the City of Durango grants an Environmental Covenant ("Covenant") this 
3 0 th day of January, 2002 to the Colorado Department of Public Health and the Environment 

("the Department") pursuant to § 25-15-321 of the Colorado Hazardous Waste Act, § 25-15-101, 
et seq. The Department's address is 4300 Cherry Creek Drive South, Denver, Colorado 80246
1530.  

WHEREAS, the City of Durango is the owner of certain property commonly referred to 
as the Durango Mill Site North Parcel, located in Durango, La Plata County, Colorado, more 
particularly described in Attachment A, attached hereto and incorporated herein by reference as 
though fully set forth (hereinafter referred to as "the Property"); and 

WHEREAS, uranium mill tailings had been previously disposed on the Property by a 
previous owner; and 

WHEREAS, pursuant to the Site Observational Workplan for the Slick Rock, Colorado 
UMTRA Project Site, dated September 2001, the Property is the subject of remedial action 
pursuant to the Uranium Mill Tailings Radiation Control Act, P.L. 95-604 ("UMTRCA") and 
UMTRCA regulations, 40 C.F.R.§ 192 Subpart B, and; 

WHEREAS, the City of Durango desires to subject the Property to certain covenants and 
restrictions as provided in Article 15 of Title 25, Colorado Revised Statutes, which covenants 
and restrictions shall burden the Property and bind the City of Durango, its heirs, successors, 
assigns, and any grantees of the Property, their heirs, successors, assigns and grantees, and any 
users of the Property, for the benefit of the Department.  

NOW, THEREFORE, the City of Durango hereby grants this Environmental Covenant to 
the Department, and declares that the Property as described in Attachment A shall hereinafter be 
bound by, held, sold, and conveyed subject to the following environmental use restrictions which 
shall run with the Property in perpetuity and be binding on the City of Durango and all parties 
having any right, title or interest in the Property, or any part thereof, their heirs, successors and 
assigns, and any persons using the land. The City of Durango declares that the United States 
Department of Energy shall be a third party beneficiary of this Environmental Covenant. The 
City of Durango, its successors, and all parties having any right, title or interest in the Property, 
or any part thereof, their heirs, successors and assigns shall hereinafter be referred to in this 
covenant as OWNER.



1. Use restrictions

A. No habitable structure may be constructed on the property without properly 
designed radon mitigation.  

B. No wells or drilling or pumping whatsoever shall be permitted or allowed, 
without the express written consent of the Department. The only exception to the 
foregoing is for monitoring and remedial wells installed by the Department of 
Energy, in connection with the on-going, approved remedial activities at the 
Property.  

C. No tilling, excavation, grading, construction, or any other activity that disturbs the 
ground surface is permitted on the Property, without the express written consent 
of the Department.  

D. No activities that will in any way damage any monitoring or remedial wells 
installed by the Department of Energy, or interfere with the maintenance, 
operation, or monitoring of said wells is allowed, without the express written 
consent of the Department.  

2. Purpose of this covenant The purpose of this Covenant is to ensure protection of human 
health and the environment by minimizing the potential for exposure to any hazardous substance, 
hazardous waste, hazardous constituents, and/or solid waste that remains on the Property. The 
Covenant will accomplish this by minimizing those activities that result in disturbing the ground 
surface, and by creating a review and approval process to ensure that any such intrusive activities 
are conducted with appropriate precautions to avoid or eliminate any hazards.  

3. Modifications This Covenant runs with the land and is perpetual, unless modified or 
terminated pursuant to this paragraph. OWNER may request that the Department approve a 
modification or termination of the Covenant. The request shall contain information showing that 
the proposed modification or termination shall, if implemented, ensure protection of human 
health and the environment. The Department shall review any submitted information, and 
may request additional information. The Department shall consult with the United States 
Department of Energy before making any determination on the request for modification. If the 
Department determines that the proposal to modify or terminate the Covenant will ensure 
protection of human health and the environment, it shall approve the proposal. No modification 
or termination of this Covenant shall be effective unless the Department has approved such 
modification or termination in writing. Information to support a request for modification or 
termination may include one or more of the following: 

a) a proposal to perform additional remedial work; 
b) new information regarding the risks posed by the residual contamination; 
c) information demonstrating that residual contamination has diminished; 
d) information demonstrating that the proposed modification would not adversely impact the 

remedy and is protective of human health and the environment; and 
other appropriate supporting information.



4. Conveyances OWNER shall notify the Department at least fifteen (15) days in advance of 
any proposed grant, transfer or conveyance of any interest in any or all of the Property.  

5. Incorporation OWNER agrees to incorporate either in full or by reference the restrictions of 
this Covenant in any leases, licenses, or other instruments granting a right to use the Property.  

6. Notification for proposed construction and land use OWNER shall notify the Department 

simultaneously when submitting any application to a local government for a building permit or 
change in land use.  

7. Inspections The Department shall have the right of entry to the Property at reasonable 

times with prior notice for the purpose of determining compliance with the terms of this 

Covenant. Nothing in this Covenant shall impair any other authority the Department may 
otherwise have to enter and inspect the Property.  

8. No Liability The Department does not acquire any liability under State law by virtue of 
accepting this Covenant, nor does any other named beneficiary of this Covenant acquire any 

liability under State law by virtue of being such a beneficiary.  

9. Enforcement The Department may enforce the terms of this Covenant pursuant to §25-15
321. C.R.S. City of Durango and any named beneficiaries of this Covenant may file suit in 

district court to enjoin actual or threatened violations of this Covenant.  

10. Owner's Compliance Certification OWNER shall submit an annual form or letter to the 

Department, on the anniversary of the date this Covenant was signed by the City of Durango, 

detailing OWNER's compliance, and any lack of compliance, with the terms of this Covenant.  

11. Notices Any document or communication required under this Covenant shall be sent or 
directed to: 

Jeffrey Deckler 
Remedial Programs Manager 
Colorado Department of Public Health and the Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 

Don Metzler 
U.S. Department of Energy 
Grand Junction Office 
2597 B 3/4 Road 
Grand Junction, CO 81503 

City of Durango, has caused this instrument to be executed this __ day of 
,2002.



City of Durango

By: 

Title: 

STATE OF 

COUNTY OF

) 
) SS: 
)

The foregoing instrument was acknowledged before me this _day of ,2002 

by on behalf of City of Durango

Notary Public

Address

My commission expires:

Accepted by the Colorado Department of Public Health and Environment this 
,2002.

_ day of

By: 

Title:

STATE OF ) ) SS: 
)COUNTY OF



The foregoing instrument was acknowledged before me this day of ,2002 

by on behalf of the Colorado Department of Public Health and 
Environment.

Notary Public 

Address

My commission expires:



This property is subject to an Environmental Covenant held by the 
Colorado Department of Public Health and Environment pursuant 

to section 25-15-321, C.R.S.  

ENVIRONMENTAL COVENANT 

By this deed, the Animas - La Plata Water Conservation District grants an Environmental 

Covenant ("Covenant") this 3 0 th day of January, 2002 to the Colorado Department of Public 

Health and the Environment ("the Department") pursuant to § 25-15-321 of the Colorado 

Hazardous Waste Act, § 25-15-101, et seq. The Department's address is 4300 Cherry Creek 

Drive South, Denver, Colorado 80246-1530.  

WHEREAS, the Animas - La Plata Water Conservation District is the owner of certain 

property commonly referred to as the Durango Mill Site South Parcel, located in Durango, La 

Plata County, Colorado, more particularly described in Attachment A, attached hereto and 
incorporated herein by reference as though fully set forth (hereinafter referred to as "the 

Property"); and 

WHEREAS, uranium mill tailings had been previously disposed on the Property by a 

previous owner; and 

WHEREAS, pursuant to the Site Observational Workplan for the Slick Rock, Colorado 

UMTRA Project Site, dated September 2001, the Property is the subject of remedial action 

pursuant to the Uranium Mill Tailings Radiation Control Act, P.L. 95-604 ("UMTRCA") and 

UMTRCA regulations, 40 C.F.R.§ 192 Subpart B, and; 

WHEREAS, the Animas - La Plata Water Conservation District desires to subject the 
Property to certain covenants and restrictions as provided in Article 15 of Title 25, Colorado 
Revised Statutes, which covenants and restrictions shall burden the Property and bind the 

Animas - La Plata Water Conservation District, its heirs, successors, assigns, and any grantees of 

the Property, their heirs, successors, assigns and grantees, and any users of the Property, for the 

benefit of the Department.  

NOW, THEREFORE, the Animas - La Plata Water Conservation District hereby grants this 

Environmental Covenant to the Department, and declares that the Property as described in 

Attachment A shall hereinafter be bound by, held, sold, and conveyed subject to the following 
environmental use restrictions which shall run with the Property in perpetuity and be binding on 

the Animas - La Plata Water Conservation District and all parties having any right, title or 

interest in the Property, or any part thereof, their heirs, successors and assigns, and any persons 

using the land. The Animas - La Plata Water Conservation District declares that the United 

States Department of Energy shall be a third party beneficiary of this Environmental Covenant.  

The Animas - La Plata Water Conservation District, its successors, and all parties having any



right, title or interest in the Property, or any part thereof, their heirs, successors and assigns shall 
hereinafter be referred to in this covenant as OWNER.  

1. Use restrictions 

E. No habitable structure may be constructed on the property without properly 
designed radon mitigation.  

F. No wells or drilling or pumping whatsoever shall be permitted or allowed, 
without the express written consent of the Department. The only exception to the 
foregoing is for monitoring and remedial wells installed by the Department of 
Energy, in connection with the on-going, approved remedial activities at the 
Property.  

G. No tilling, excavation, grading, construction, or any other activity that disturbs the 
ground surface is permitted on the Property, without the express written consent 
of the Department.  

H. No activities that will in any way damage any monitoring or remedial wells 
installed by the Department of Energy, or interfere with the maintenance, 
operation, or monitoring of said wells is allowed, without the express written 
consent of the Department.  

2. Purpose of this covenant The purpose of this Covenant is to ensure protection of human 
health and the environment by minimizing the potential for exposure to any hazardous substance, 
hazardous waste, hazardous constituents, and/or solid waste that remains on the Property. The 
Covenant will accomplish this by minimizing those activities that result in disturbing the ground 
surface, and by creating a review and approval process to ensure that any such intrusive activities 
are conducted with appropriate precautions to avoid or eliminate any hazards.  

3. Modifications This Covenant runs with the land and is perpetual, unless modified or 
terminated pursuant to this paragraph. OWNER may request that the Department approve a 
modification or termination of the Covenant. The request shall contain information showing that 
the proposed modification or termination shall, if implemented, ensure protection of human 
health and the environment. The Department shall review any submitted information, and 
may request additional information. The Department shall consult with the United States 
Department of Energy before making any determination on the request for modification. If the 
Department determines that the proposal to modify or terminate the Covenant will ensure 
protection of human health and the environment, it shall approve the proposal. No modification 
or termination of this Covenant shall be effective unless the Department has approved such 
modification or termination in writing. Information to support a request for modification or 
termination may include one or more of the following: 

e) a proposal to perform additional remedial work; 
f) new information regarding the risks posed by the residual contamination; 
g) information demonstrating that residual contamination has diminished;



h) information demonstrating that the proposed modification would not adversely impact the 
remedy and is protective of human health and the environment; and 
other appropriate supporting information.  

4. Conveyances OWNER shall notify the Department at least fifteen (15) days in advance of 
any proposed grant, transfer or conveyance of any interest in any or all of the Property.  

5. Incorporation OWNER agrees to incorporate either in full or by reference the restrictions of 
this Covenant in any leases, licenses, or other instruments granting a right to use the Property.  

6. Notification for proposed construction and land use OWNER shall notify the Department 
simultaneously when submitting any application to a local government for a building permit or 
change in land use.  

7. Inspections The Department shall have the right of entry to the Property at reasonable 
times with prior notice for the purpose of determining compliance with the terms of this 
Covenant. Nothing in this Covenant shall impair any other authority the Department may 
otherwise have to enter and inspect the Property.  

8. No Liability The Department does not acquire any liability under State law by virtue of 
accepting this Covenant, nor does any other named beneficiary of this Covenant acquire any 
liability under State law by virtue of being such a beneficiary.  

9. Enforcement The Department may enforce the terms of this Covenant pursuant to §25-15
321. C.R.S. the Animas - La Plata Water Conservation District and any named beneficiaries of 
this Covenant may file suit in district court to enjoin actual or threatened violations of this 
Covenant.  

10. Owner's Compliance Certification OWNER shall submit an annual form or letter to the 
Department, on the anniversary of the date this Covenant was signed by the Animas - La Plata 
Water Conservation District, detailing OWNER's compliance, and any lack of compliance, with 
the terms of this Covenant.  

11. Notices Any document or communication required under this Covenant shall be sent or 
directed to: 

Jeffrey Deckler 
Remedial Programs Manager 
Colorado Department of Public Health and the Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 

Don Metzler 
U.S. Department of Energy 
Grand Junction Office 
2597 B /4 Road 
Grand Junction, CO 81503



Animas - La Plata Water Conservation District, has caused this instrument to be executed this 
__ day of ,2002.  

Animas - La Plata Water Conservation District 

By: 

Title:

STATE OF ) 
) SS: 
)COUNTY OF

by
The foregoing instrument was acknowledged before me this __day of ,2002 

on behalf of Animas - La Plata Water Conservation District

Notary Public

Address

My commission expires:

Accepted by the Colorado Department of Public Health and Environment this __ day of 
,2002.

By:-

Title:



STATE OF ) 
) SS: 
)COUNTY OF

The foregoing instrument was acknowledged before me this day of ,2002 
by on behalf of the Colorado Department of Public Health and 
Environment.

Notary Public

Address

My commission expires:.
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" "RCPT- 75319') 09/09/98 0349Pr1 6P EXEMPT 

LINDA L•RLE"-.RPLRTR CNTY CO QCD 

Recorded at __ - .sci __ _. _ _ 

Recept-4on No- Recorder 

QUIT CL.AZM DEEE 

The Colundo Department of Public Health i m E Environta (tjramr). whor addre i STA- ~~•.  
4:tl Cherry Creek Drive So.ruth. Denver. Colorado. 80Z.2.1-530. City and County aif Denver. .AYE 

Sute of Colorado. pursuing to 42 U.S.C.1 7914 (e) (!) (a) and C...S. 1 25-11-303. hereby 

donates and quit claims to the Colorado Water Cotservation Board (*Grxrn *'). whose addreus is 

1] 13 Sherman Strcet. Denver. Colorado. 810203. City and County of Denver. State of Colorado.  

tie following real property in tie County or La Plata. State oa Colorado. to wil: A parecl of land 

it, ulapta Cuurtty. State of Coluordu. Ne." Miexica Principal Meridian, containing Farry-sit and 

t.s-nty.tsven hundredths (46.27) acres, mere or le].. described at fallows: 

T.--sh', Vt N'rbh RanT' '5 W-3- t ',e QUIC N'_ P . Ne-.h of h.f. U -in 

iutc part of lots 4 and 11. in €te West Half (W 'A) of Section 32. and more particularly desonbed as fullows: 

BECGINNING at a pain( oa the South line or Lot I a otsaid Section 32. whence rhe Nords West Section Corner ot said Section 32 bears North 

13" 40' 3t' West. 4131.17 feet.  
"THIE-NCE North Of l01'l"0 East. 951.06 feet: 

TIIE&NCE South 38'22'00* West. 35.64 feet, to the West line a( said Lot II; 
THENCE North OU'l59"IO East. 338.58 ftet, along tir lir betrween Lo I ad Lxoe 12. to tie common corner of LoU 4. 6. It 
& I Iof sai dection 3Z: 
THENCE North 00"59'19"0 East. 706.86 feet. alanrite lire between Lot 4 and Loe 6 of said Section 32: 

THENCE North 00"$9'00" List. 680.46 feet, along the line bercree Lot 4 and Lot 5 tf said Se•tion 32: 
THENCE North 00"4t'l.O' East. 295.30 feet. alot, 'ie lire betwee. n Lot 4 and Le 5 at said Section 32: 

THIENCE North l0"4 L0O" East. 238.17 feet. a:tc, -re line btween Lot 4 and Lx J, to the czanrlise at t•e Ar•m.a Ri-ver.  
THENCE South 3Jo48'0"* East. 203.13 feet. &iung h said ceruertirre of the Animras River: 

THENCE Sorut 40"31"00' East. 295.0U feet. along tire said centerline a( tie Animri River: 
TIIENCE South 40"U4"00* East. 129.0r0 teet, along tie said c-.etwline of tie Anina•s River: 
T1IENCE South Jrt *"16V0 East. 189.88 feet. along lie said centerin of tie Animra River: 
Th1E.N1CE South 45'29"00" East. 169.80 feet. along tie said ct-erfline of rie AnrimaS River: 
ThIENCE South 43"18"00" East. 56.70 tfet. along the said ceructline o( the Angieas River to tie West Right-of.Way line oda 

llHghway JJ0-160: 
TiIENCE So..uth 0756'00" East. 274.58 feet along the West Righ--.of-Way line oa Highway 550-160: 
"THENCE Soudt 07"56'00' East. 360.22 ften. along t•e West Riglha-of.Way line of Highway 550-160: 
TIlENCE South 02"04"00' East. 292.30 feet. along 04 West Right-of-Way line of Highway 5.10-160: 

TIIENCE South 03*49'30" West. 617.10 feet. along tie West Right-o(t.Way line of Highway 55.0-160: 
THESNCE South 01"04"1I' West. 408.02 teet. along the West Rigtt-of-Way line at Highway 510-160. to the beginanirg of a 
curve concave to dri. Surttest having a radius of 175.00 feet; 
"THE.NCE Southwesterly 32.5.18 feet along said carve through a central angle at 106'27'53". along tre West Right-of-Way line of 

Highway 550-160 to the North Right-ot-Way line of LOPbUL County Road 2ll: 
THENCE South 62.10"19" West. 634.29 tent along said North Right-of-Way line at LaPtats County Road 211. to the South li•e 

o( said LOW I : 
TIENCE South 37"41'00* West, 64.16 feet. along the South lite olsaid Lot 11. to the poin• ot beginnring.  

[ncluding the V.C.A. -Anistas Pipeline Water Right Ptiority No. 196.--I. dccreeJ by the La Platm County District Court on May 3,. 196 in 

Civil Action No. 175 L-B ror 4.01 cubic feet at water per second. with an appropriation date on or about December 31. 1290 and priority date 

of Febriary 20. 1963. and with the headgate of said pipeline located on a point on the west bank at the Aromas River. whenct the West 

Quarter Corner of Section 29. Township 33 Nurth. Range 9 West of the N.M.P.M. bears Naorh 20"53" West 1,310.5 tent.  

Subject to: (1) aniy coal. oil. gas. or other nrireral rights in any person: (it) coeising righL&-of-way for roads, railroads. telephone lores, 

tranmission lines, uiliiesti ditches. colaluits, or pipelines on. over. or acroas said lards: (iiji court liens. jud;menu. or frinvcial 

ensumbrances tdit as deeds of arust tar which a fornal consent or order has becen obtained from a court for the lien holder; (iv) odthr rights.  

intcre•su. reservation or excepsions oa record. and the following terms. conditions. rights. reset-vations and covenants: 

Grantor rcscrvs (I) to itself, tie U. S. Departrnent of Energy, their employee.s. a3ents and conliactors the right of access to the property as 

may be necetsary to cotplete activities under the Uranium Mill Tailings Radiation Control Act or 1973. 42 U.S.C. 1 7901 ct seq.  

('U%(TRCA') and for other lawful purposes: and (ii) to itself and the U.S. Depararene of Energy, hetr etrployees, agcnut and contractors 

ithe right to use the V.C.A.-Animnas Pipeline Water Rigltt Priority No. 1963-I. described above as n.ay be neccssary to perform groundwater 

remndiiution and any other activities as may be necessary to fultrill the requirements of UMTRCA. until such time as Grantor and the U.S.  

Departnent of Errerzy determine: tat all remedial activities arc complete:

Return tc: -aynes, Bradford, Shipps & Sheftel, PO Box 2717, Durango CO 81302



i ('in

Grantee eovenafnl (I) rot to ure tre properry for any purpose other tirn •ublic puriors as required by UMTRCA. 42 U.S.C. I -9Ol s 

as almernded. (ii) mi to ute groundt •ater from Uie site for any purpose, arnd nor to contrutwer lls or any merans or tNpinr" grounr.d water to 

Jic surface uwiless prior written approvil is given by the Grantor and the U.S. Departrment of Energy; iii) not to sale or transfer the land to 

anyone odlier tian a ;overrnicnul entity within the state; (iv) trot to perfornm construction of any hirx! on Ut property unlets prior written 

approval of rnisimction plants. dcsi;ns ind specifications is given by Grantor and the U.S. Department or Energy. (v) that any habitble 

structures conatructed on tie property shall employ a radon ventilation system or other radon mritigation measures: "tn (vi) that iu use of the 

prnperty shalll not adversely impact grft.rnrwster qualily nor interfere with groundlwater remediarion utdct UMTRCA; 

These covenan.a arc made in favor and to l•K beine'it of Grantor, shall run wiLh thre land are: be bindilng upon Grantee ar.. tu successors rnl 

assigns. arid shall be enforceable by Grantor and i successors and assigns; 

Grantee acknrow'ledges tlutt the property was once used as a uranium milling site. anrd that the Grantor mahes ro rcpr-senuatiors or warranties 

that t•e property is suitable for Grantee's purposes: 

IN W •INESS WHEREOF.  

GRANTOR: 

APPROVED S TOFORJ%: 
STATE OF COLORADO 

Roy Ro . Go eroo 
Actptg, thrwough 

Did Kreuzer As"sistantA Y General Th p o Public HealLh ard Environmentr 

YDEc e Dreto 

n___/

ACCEPTANCE OF DEED 
AND COVENANTS

(Aflri Seal)

Subscribed anrd sworn to me

STATE OF COLORADO 
Roy Romer, Governor 
.Acting by and throogh 
Colorado Water Conservation Board

(Full Legal Hat•e or Agency) 

By: ~A 
(Narc) 

Title: 
Acting Director 

this ______ day of June, 1998.

Ny COMMISSION EXPIRFS: 
December 10, 2001

No tary K\
F .

t ,.n -�.i 

.

'-9



STATE OF COLORADO. Ss.  

county Of I)ENVER, 

The foregoing instrument was acknowl~edged before me 
this 

day of 3 I19%, by F9 -r7, Sli'ýos-

my corrmrisziofl expires 0Q.ToyEe. at, IPQqq 

,Witness my hand and official seal. A

':,otar'-/ Pu±blic.

I
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ATTACHMENT A 

LAND ANNOTATION 

DURANGO, COLORADO PROCESSLNG SITE 

NORTHERN, MIDDLE AND SOUTHERN PARCELS 

The Uranium MiLM Tailings Radiation Control Act (Public Law 95-604), Section 104, requires 
that the State notify any person who acquires a designated processing site of the nature and 
extent of residual radioactive materials removed from the site, including notice of the date ,,,,hen 
such action took place, and the condition of the site after such action. The following information 
is provided to fulfill this requirement.  

The Durango, Colorado processing site originally consisted of three separate land parcels. The 
northem parcel contained the mill site, tvo tailings piles and remnants of old buildings. The 
southern parcel, located approximately 0.5 miles to the south, contained raffinate ponds, which 
were used for the disposal and evaporation of contaminated liquids from the mill process. The 
two sites are connected by a currently impassable service road cut into the face of Smelter 
Mountain which is the third parcel.  

Approximately 2,500,000 cubic yards of contaminated materials which included 1) tailings; 2) 
subpile soils; 3) surficial materials in the mill yard; 4) windblown materials; and 5) raffinate 
ponds and contents were removed from the sites from 1987 to 1990. The remediation was 
conducted in accordance with regulations promulgated by the United States Environmental 
Protection Agency (EPA), in 40 CFR 192. These regulations require that the concentration of 
radium-226 in land averaged over any area of 100 square meters shall not exceed the background 
level by more than: 5 pCi/g (picocuries per gram), averaged over the first 15 cm (centimeters) of 
soil below the surface, and 15 pCi/g averaged over 15 cm thick layers of soil more than 15 cm 
below the surface.  

After remediation was complete the sites were backfilled with approximately 230,000 cubic 
yards of clean material, graded for drainage and revegetated. Backfill materials were routinely, 
analyzed for radium-226 and were determined to have concentrations near background. Material 
with radium-226 concentrations less than 5 pCi/g were used for surface backfill. Excavation of 
residual radioactive material was also conducted for Thorium-230 on the southern parcel. For 
thorium-230, the cleanup standard was determined as a projected 1,000 year Radium-226 
concentration based on the eventual decay of the thorium to radium. This resulted in a thorium
230 concentration of approximately 35 pCi/g as the clean-up standard. All verification soil 
samples from the two sites met the EPA standards of 5 and 15 pCi/g radium 226 plus background 
(1.6 pCi/g) except for grid H-38-20 which, including the thorium-230 results, after 1000 years 
would have a projected concentration of 18.6 pCi/g of radium-226. (The actual concentrations at 
this location are 49.4 pCi/g thorium-230 and 1.8 pCi/g radium-226). This grid is located on the 
southern parcel, as shown on the attached map. This grid is covered with 2.5 to 5 feet of clean 
backfill.
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The northern parcel also contains slag from a lead smelter which operated on the site prior to the 

construction of the uranium mill. Approximately 200,000 cubic yards of slag remain on the site, 

covered by 18 t6 24 inches of clean backfill and 6 inches of topsoil. The location of the slag is 

shown on the attached figure. The slag was not removed during remedial action because the 

material was not included under the UMTRA authority (it did not meet the definition of residual 

radioactive material).  

The EPA regulations also allow for contaminated materials to be left in place where removal 

would pose a clear and present risk of injury to workers or would produce environmental harm 

that is excessive compared to the health benefit achieved. These cases are called Supplemental 

Standards. Supplemental standards were applied to areas on the slope of Smelter Mountain, the 
banks of the Animas River, and .to an area beneath the lead slag. The Supplemental Standards 
areas are identified on the attached map.  

The groundwater beneath both parcels remains contaminated and will be addressed during Phase 

II of the uranium mill tailings remedial action project. Several groundwater monitor wells are 

present on each parcel and will remain in place until the U.S. Department of Energy determines 

that they can be removed.  

Additional information concerning the remedial action, groundwater conditions, lead smelter slag 

and supplement4l standards is available from the. Colorado Departmen.t.of Publ.i.c.Health and 

Environment, Hazardous Materials and Waste Management Division.
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Document Number UO 167900

1.0 Introduction 

1.1 Purpose 

The purpose of this document is to fulfill the Nuclear Regulatory Commission (NRC) 
requirements for an application for Alternate Concentration Limits (ACLs) for selenium at the 
Uranium Mill Tailings Remedial Action (UMTRA) Project Durango Site, Colorado.  
Specifically, the focus is on the mill tailings area portion of the site. Much of the information 
required by the NRC for an ACL application (10 CFR Part 40, Appendix A and NRC 1996) has 
been compiled in the Site Observational Work Plan (SOWP; DOE 2002) for Durango as well as 
the Ground Water Compliance Action Plan (GCAP). This document is an addendum to the 
GCAP. The intent of this addendum is not to duplicate information found elsewhere, but to 
provide a link between NRC evaluation criteria and relevant detailed discussion pertaining to 
those criteria in previously prepared documents. NRC guidance for preparing ACL applications 
for Title II sites (NRC 1996) was used as a model for this application. This document 
summarizes pertinent information from the SOWP regarding "Factors Considered in Making 
Present and Potential Hazard Findings" (Table 1 in NRC 1996; also specified in 40 CFR Part 192 
with slight modifications). It also identifies sections of the SOWP that contain information 
corresponding to sections listed in the "Standard ACL Application Format" (Table 2 in 
NRC 1996). This ensures that all factors and information related to the proposed ACLs have 
been considered, while minimizing duplication of effort.  

NRC's ACL guidance was prepared for Title II UMTRA sites. It is also noted that the guidance 
can be applied to Title I sites, with modifications made to accommodate the differences between 
Title II and Title I sites. One of the major differences between these sites is that the regulations 
for Title I sites (40 CFR Part 192) permit natural flushing as the selected ground water 
compliance strategy, providing that ground water will reach acceptable levels (UMTRA 
standards, background, or ACLs) within a period of 100 years. Active remediation alternatives 
may not be evaluated for sites meeting this criterion, as indicated in the flow chart in Figure 1 of 
the GCAP. Therefore, data corresponding to the corrective action assessment portion of the 
standard ACL application may be quite limited, as is the case for the Durango site.  

Section 2.0 of this document briefly discusses the constituents for which ACLs are proposed and 
the rationale for the numerical values. Section 3.0 summarizes the factors considered in making 
hazard findings. Section 4.0 presents the "roadmap" to the SOWP following the standard ACL 
application format. References are included in Section 5.0.  

1.2 Brief Site Background 

The Durango UMTRA Project site lies outside the city limits, about 0.25 mile from the central 
business district of Durango (Figure 1). The mill was constructed in 1941 to produce vanadium; 
uranium production began in 1943. Ore was delivered to the mill from various mines in the 
Uravan mineral belt.  

The mill tailings area encompasses approximately 40 areas. It is on a bedrock-supported river 
terrace between Smelter Mountain to the west, the Animas River to the east and south, and 
Lightner Creek to the north (Figure 2). A lead smelter near the south end of the mill tailings area 
operated from 1880 to 1930. Slag from the smelter operation was deposited at the southeast 
corner of the area along the edge of the Animas River.  

DOE/Grand Junction Office Alternate Concentration Limits--Durango Site 
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In 1941 the United States Vanadium Corporation (USV) built a mill on the site of the old lead 

smelter to furnish vanadium to the Metals Reserve Company, a company established by the 

federal government to purchase strategic materials needed during World War II. Starting in 

1943, USV also reprocessed the vanadium tailings to recover uranium for the Manhattan Project.  

The mill was closed in 1946.  

In 1949, the USV mill was reopened by the Vanadium Corporation of America (VCA) and 

operated until March 1963 under a contract to sell uranium to the U.S. Atomic Energy 

Commission (AEC). VCA retained ownership of the millsite and adjoining property until 1967 

when VCA merged into Foote Mineral Company. In 1976 and 1977, the site was purchased by 

Ranchers Exploration and Development Corporation (REDC); RECD was subsequently acquired 

by Hecla Mining Company in 1984.  

Prior to surface remediation, the State of Colorado acquired the site. The State has subsequently 

deeded the mill tailings area property to the City of Durango. DOE began relocating the tailings 

piles, mill debris, and contaminated soils from the mill tailings area to the Bodo Canyon disposal 

site in November 1986; remedial action was completed in May 1991. Following removal of the 

contaminated material at the site, uncontaminated soil was backfilled and contoured for site 

drainage and seeded with native vegetation. Additional background information is provided in 

the SOWP for the Durango site (DOE 2002).  

2.0 Proposed ACL 

An ACL is proposed for selenium at the Durango mill tailings area site. An ACL for selenium is 

required because background ground water concentrations exceed the UMTRA standard of 

0.01 mg/L and modeling has shown that it will not naturally flush to the UMTRA standard 

within the 100 years permitted for natural flushing. However, it will flush to a concentration that 

is protective for drinking water purposes.  

A selenium concentration of 0.05 mg/L is proposed as the ACL. This value corresponds to the 

federal primary drinking water standard and the State of Colorado ground water standard. This 

concentration is also less than the risk-based concentration of 0.18 mg/L, which is protective for 

use of water for drinking water on a regular basis (EPA 2002; EPA Region III risk-based 

concentration table). After 100 years of natural flushing, the ACL Will be met at all points of 

compliance (POC) wells-all wells in the monitoring network.  

Ground water modeling predicts that selenium will reach its proposed ACL within the 100-year 

period for which natural flushing of ground water is permitted. Institutional controls will prevent 

ground water use during this time period. The only potentially complete exposure pathway 

would be where ground water discharges to the Animas River (the point of exposure-POE).  

Dilution of contaminants as ground water enters the river ensures protection of human health and 

the environment. The applicable surface water standard of 0.046 mg/L will be met at the POE in 

the Animas River during and after the natural flushing period.  

DOE/Grand Junction Office Alternate Concentration Limits---Durango Site 
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3.0 Factors Considered In Making Present And Potential Hazard 
Findings 

The list of factors below is from the Title I regulations [40 CFR 192.02(c)(3)(ii)(B)(1) and (2), 
which differ slightly from those in the NRC Title II guidance, and add another factor to the 
ground water quality list.  

3.1 Potential Adverse Effects on Ground Water Quality 

3.1.1 The physical and chemical characteristics of constituents in the residual radioactive 
material at the site, including their potential for migration. No disposal cell is present 
at the site. Surface remediation was completed in 1991. Subpile soil analysis indicates 
that no significant contamination remains in place that would contribute to ground water 
contamination (see SOWP, Section 4.4.3).  

3.1.2 The hydrogeological characteristics of the site and surrounding land. The 
hydrogeology of the site was characterized for input to the flow and transport model (see 
SOWP, Section 5.2 "Hydrogeology"). There are no surface expressions of contaminated 
ground water on site.  

3.1.3 The quantity of ground water and the direction of ground water flow. Ground water 
flow in the alluvial aquifer is generally to the east and southeast toward the Animas 
River. Hydraulic conductivity ranges from 21 to 66 ft/day depending on location and 
proximity to recharge areas. The volume of selenium-contaminated ground water that 
exceeds the UMTRA standard is estimated at approximately 3.5 million gallons.  

3.1.4 The proximity and withdrawal rates of ground water users. Selenium contamination 
is confined to the alluvial aquifer and there are no alluvial ground water users located in 
the vicinity of the site. The nearest known downgradient well is east of U.S. Highway 
550, approximately 0.7 mile southeast of the mill tailings area, and on the west side of the 
Animas River. However, this well is under a building and has never been used because of 
a black discoloration of the water (DOE 1994a). Additional wells are on the east side of 
the Animas River and are at distances ranging from 0.8 to 1.5 miles from the site. All 
other known wells are north of Lightner Creek, and none of these wells would be affected 
by contaminated ground water from the site.  

3.1.5 The current and future uses of ground water in the region surrounding the site.  
Development and utility policies for the City of Durango prohibit the drilling of private 
wells within the city limits. Contamination is restricted to the site, which is owned by the 
City of Durango. The deed for the property has a restriction which prohibits use of 
ground water for any purpose unless written approval is obtained by both the Colorado 
Department of Public Health (CDPHE) and the Department of Energy (DOE).  

DOE/Grand Junction Office Alternate Concentration Limits-Durango Site 
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3.1.6 The existing quality of ground water, including other sources of contamination and 
their cumulative impact on ground water quality. Background alluvial ground water 
quality is variable, with some constituents such as manganese and sulfate exceeding 
secondary water quality standards. Background concentrations of selenium are above the 
UMTRA ground water standard of 0.01 mg/L.  

3.1.7 The potential for health risks caused by human exposure to constituents. The only 
potentially unacceptable risks to humans would occur through regular use of alluvial 

ground water as drinking water in a residential scenario, which currently does not exist.  
The only potential exposure would occur where ground water discharges to the Animas 
River, and the river dilutes concentrations to acceptable levels. After 100 years of natural 
flushing, use of ground water as drinking water would not pose risks any greater than 
using background ground water. Institutional controls will ensure that alluvial ground 
water will not be used in any manner resulting in human health risks.  

3.1.8 The potential damage to wildlife, crops, vegetation, and physical structures caused 
by exposure to constituents. There are currently no exposures of wildlife, crops, or 
vegetation to selenium-contaminated ground water. There are no physical structures on 

site; exposure of physical structures to ground water would result in no physical damage.  
Water from the site discharges into the Animas River and is rapidly diluted to 
background levels, leaving aquatic life unaffected. Institutional controls will prevent 

exposure of wildlife, crops, and vegetation to contamination. Eventually, contaminant 
levels will be low enough that exposure to ground water would result in no potential 
damage.  

3.1.9 The persistence and permanence of the potential adverse effects. Contaminants in 
ground water could remain elevated for the entire 100-year natural flushing period.  
However, no adverse effects will result because use of ground water for any purpose will 

be prohibited.  

3.1.10 The presence of underground sources of drinking water and exempted aquifers 
identified under §144.7 of this chapter. There are no sources of drinking water or 
exempted aquifers that can be affected by contamination at the site. The main source of 

domestic water is surface water which is unaffected by contamination.  

3.2 Potential Adverse Effects on Hydraulically Connected Surface Water 
Quality 

3.2.1 The volume and physical and chemical characteristics of the residual radioactive 
material at the site. No disposal cell is present at the site. Surface remediation was 
completed in 1991. Subpile soil analysis indicates that no significant contamination 
remains in place that would contribute to ground water contamination (see SOWP, 
Section 4.4.3).  

3.2.2 The hydrogeological characteristics of the site and surrounding land. The 
hydrogeology of the site was characterized for input to the flow and transport model (see 

SOWP, Section 5.1 "Hydrogeology"). There are no surface expressions of contaminated 
ground water on site.  
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3.2.3 The quantity and quality of ground water and the direction and of ground water 
flow. Ground water flow is generally east to southeast at a rate ranging from 21 to 66 
ft/day. Background ground water quality exceeds applicable standards for some 
constituents such as manganese and sulfate.  

3.2.4 The patterns of rainfall in the region. The site receives on average approximately 
20 inches of total precipitation per year. Rainfall occurs in heavy rainstorms from May 
through October. Winter precipitation occurs as snowfall. Precipitation events have no 
measurable effect on quality of water in the Animas River as a result of site 
contamination.  

3.2.5 The proximity of the site to surface waters. Lightner Creek and the Animas River form 
the northeastern boundary of the site.  

3.2.6 The current and future uses of surface waters in the region surrounding the site and 
any water-quality standards established for those surface waters. The Animas River 
in the site vicinity is classified for use as recreation, water supply, and agriculture. Water 
quality standards for the river are established in Regulation No. 34 of CDPHE's Water 
Quality Control Commission. The river water in the site vicinity does not exceed any of 
these standards or any of the Colorado state standards established for agricultural water 
use or water quality criteria for aquatic life. For details about surface water quality, see 
Section 5.3 of the SOWP.  

3.2.7 The existing quality of surface water, including other sources of contamination and 
the cumulative impact on surface water quality. Water in the Animas River in the 
vicinity of the site is designated high quality by the State of Colorado. The site has only a 
minor impact on the river water quality which is not considered to be significant.  
Selenium concentrations are within the range of background.  

3.2.8 The potential damage to wildlife, crops, vegetation, and physical structures caused 
by exposure to constituents. There is no potential damage as site contamination has no 
significant impact on Animas River quality.  

3.2.9 The persistence and permanence of potential adverse effects. No adverse affects are 
currently present in the Animas River and none are expected in the future.  

4.0 "Roadmap" to the Durango SOWP 

4.1 General Information 

4.1.1 Introduction-Section 1.0 of SOWP 
4.1.2 Facility Description-Section 3.2 of SOWP 
4.1.3 Extent of Ground Water Contamination-Section 5.3.2 of SOWP 
4.1.4 Current Ground Water Protection Standards-Table 6-1 of SOWP 
4.1.5 Proposed Alternate Concentration Limits-Section 7.2.3 of GCAP 
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4.2 Hazard Assessment 

Generally corresponds to Section 6 of SOWP, which contains human health and ecological risk 
assessments 

4.2.1 Source and Contamination Characterization-Sections 3.2 and 5.3.2 and Table 6-1 of 
SOWP 

4.2.2 Transport Assessment-Section 5.3.4 and Appendix G of SOWP 
4.2.3 Exposure Assessment-Sections 6.1.3 and 6.1.4 of SOWP for human health; Sections 6.2 

for ecological risk 

4.3 Corrective Action Assessment 

A detailed corrective action assessment was not completed for the Durango mill tailings area site 
because it was determined that no remediation with the application of an ACL was preferred 
over active remediation. However, a qualitative discussion of corrective action measures is 
included below. Evaluations completed for other similar UMTRA ground water sites were used 
as a basis for this assessment.  

4.3.1 Results of Corrective Action Program 

Surface remediation at the Durango site commenced in 1986 and was completed in 1991.  
Tailings and other contaminated surface material totaling approximately 2.5 million cubic yards 
were placed in the Bodo Canyon disposal cell located about 1.5 miles southwest of the 
processing site. Supplemental standards were applied to unreachable areas of windblown soil 
contamination left in place on the slope of Smelter Mountain and in two regions along the banks 
of the Animas River. In addition, a small lens of uranium ore was left in place at the mill tailings 
area below the layers of lead slag along portions of the river bank (DOE 1994b).  

The City of Durango currently owns the mill tailings area site. A deed restriction has been placed 
on the property that prohibits use of ground water for any purpose without permission of both 
DOE and CDPHE. This restriction is essentially perpetual, though it can be lifted once 
concentrations have decreased to levels that permit unrestricted use.  

4.3.2 Feasibility of Alternative Corrective Actions 

DOE has performed remedial action at the Durango mill tailings site to mitigate exposures to 
contaminated soils. The cleanup effectively removed the source of the contaminants that were 
potentially affecting ground water. However, residual contamination does exist in ground water.  
Background concentrations of selenium in the alluvial aquifer exceed the UMTRA standard of 
0.01 mg/L, so it is not realistic to believe that the UMTRA standard can be achieved. However, 
modeling indicates that the federal primary drinking water standard of 0.05 mg/L selenium 
(which is also the State of Colorado ground water standard) can be achieved within 100 years by 
natural flushing. This concentration is proposed as the ACL.  

The presumptive remedy for contaminated ground water sites is removal by pumping followed 
by some form of ex situ treatment ("pump and treat"), which is contaminant-dependent 
(EPA 1993, EPA 1996). Because background ground water concentrations exceed the UMTRA 
standard, a pump and treat system would not be effective in achieving that standard. Based on 
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the most recent sampling data (August 2001), only a single location exceeded the proposed ACL 
and only marginally so. All current and historic selenium concentrations have been less than the 

risk-based concentration for selenium of 0.18 mg/L, which is protective of human health for 

drinking water on a regular basis (EPA 2002). Therefore, pursuing active remediation at the site 

would provide no risk-reduction benefit.  

4.3.3 Corrective Action Costs 

Cost estimates were not prepared for the Durango mill tailings site remedial alternatives, as a 

comparative analysis of alternatives was not completed for the Durango SOWP. Because an 

active remediation system will not result in any tangible risk reduction compared to natural 

flushing, any costs that would be incurred by implementing active remediation would be 

considered to be excessive. Cleanup costs estimated for a similar UMTRA ground water site in 

Naturita, Colorado, ranged from $2.5 million to $5 million (DOE 2001). It is reasonable to think 

that similar costs could be incurred for active remediation of the Durango mill tailings area.  

4.3.4 Corrective Action Benefits 

After 100 years of natural flushing, the maximum concentration of selenium would be reduced 

below the state ground water and federal primary drinking water standard of 0.05 mg/L. Current 

concentrations of selenium are below the risk-based concentration for regular use as drinking 

water. Active remediation might be able to further reduce this concentration, but there are few, if 

any, tangible benefits from doing so. Restrictions are in place that prohibit ground water use.  

Background ground water in the area is generally poor with high concentrations of manganese, 

sulfate, and TDS. High quality water is provided by surface water in the area (Florida and 

Animas Rivers). Therefore, remediation of the alluvial aquifer to reduce concentrations of 

selenium provides no real benefit.  

4.3.5 ALARA Demonstration 

The As Low As Reasonable Achievable (ALARA) concept does not directly apply to the ACL 
proposed for selenium because the intent of ALARA is to limit exposure to radioactivity.  

However, the general goal of achieving a cleanup goal that is as low as can reasonably be met is 

satisfied by applying an ACL for selenium at the site. As described above, it would not be 

reasonable to pursue active remediation for the very small amount of potential risk reduction that 

could be realized by doing so, particularly considering the availability of alternative water 

sources, the deed restriction prohibiting ground water use, and the generally poor quality of 

background ground water.  

4.4 Proposed Alternate Concentration Limit 

4.4.1 Proposed Alternate Concentration Limits-Section 2.5 of GCAP 

4.4.2 Proposed Implementation Measures-Section 7.2 of SOWP; Sections 3.1 and 3.3 of the 

GCAP) 

4.5 References-Section 8 of SOWP 
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4.6 Appendices and Supporting Information-Appendices A through J of 
SOWP 
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