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SUPPLEMENT TO THE UMTRA PROJECT WATER SAMPLING AND ANALYSIS PLAN 
AMBROSIA LAKE, NEW MEXICO 

1.0 INTRODUCTION 

1.1 SITE DESCRIPTION 

The Ambrosia Lake Uranium Mill Tailings Remedial Action (UMTRA) Project site (the 
Ambrosia Lake site) is in McKiniey County, New Mexico, about 25 miles (mi) 
(40 kilometers [km]) north of Grants, New Mexico, and 1 mi (1.6 km) east of New 
Mexico Highway 509 (Figure 1.1). The site is within the Ambrosia Lake Mining 
District, near the center of the Grants Mineral Belt. As part of the UMTRA Project 
surface remediation activities, residual radioactive materials (RRM) were 
consolidated on the site in a disposal cell that was completed in July 1995. 

1.2 GROUND WATER MONITORING 

The need for ground water monitoring at the Ambrosia Lake disposal site was 
evaluated in accordance with the guidelines established by the U.S. Department of 
Energy (DOE) in the guidance for implementing the UMTRA Project long-term 
surveillance program (DOE, 1992). An evaluation of site characterization data 
indicated that a program to monitor ground water beyond the completion of the 
remedial action was not required because the ground water in the uppermost 
aquifer is classified as limited use (40 CFR § 192.21(g); 60 FR 2854). 

The ground water is designated limited use because ground water in the uppermost 
aquifer is neither a current nor a potential source of drinking water in the area (the 
quantity of water reasonably available for sustained continuous use is less than 
150 gallons (570 liters) per day (40 CFR §192.11(e); 60 FR 2854). Also, ground 
water in this aquifer was affected by the effects of broad-scale uranium exploration 
and mining activities that were not related to uranium milling operations. 

2.0 AMBROSIA LAKE PROCESSING/DISPOSAL SITE (AMB-01) 

2.1 SITE CONCEPTUAL MODEL 

To comply with the U.S. Environmental Protection Agency (EPA) ground water 
protection standards for remedial action at inactive uranium mill tailings sites (40 
CFR Part 192), the DOE has characterized the hydrogeology, ground water quality, 
and water resources at the Ambrosia Lake site. The Ambrosia Lake site 
observational work plan, prepared under the Ground Water Project, included a 
detailed discussion of the site conceptual model and a historical presentation of 
validated ground water quality data (DOE, 1995b). 

The Ambrosia Lake site is underlain by Quaternary alluvium, which lies 
unconformably on top of an erosional surface of weathered Cretaceous Mancos 
Shale Formation on the eastern side of the Ambrosia Lake site (Figure 2.1). The 
alluvium and weathered Mancos Shale are hydraulically interconnected and behave 
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as a single hydrologic unit. The alluvium consists of silty sand and gravel with a 
few cobbles. The Mancos Shale consists of dark gray, calcareous marine shale 
containing four silty sandstone interbeds, known as the Tres Hermanos-C} (upper), -
C 2 (lower), -B, and -A Sandstone units. The Tres Hermanos-C1 and -C 2 Sandstone 
units are separated by a 10- to 15-foot (ft) (3 to 5 meters [m])-thick interbed of 
shale and subcrop into the alluvium/weathered Mancos Shale unit beneath the 
western side of the Ambrosia Lake site. Other hydrostratigraphic units beneath the 
site that may be water-bearing include (in descending order) the Tres Hermanos-B 
and -A Sandstone units of the Lower Mancos Shale, the Cretaceous Dakota 
Sandstone, and the Westwater Canyon Member of the Jurassic Morrison Formation. 
With the exception of the alluvium, the geologic units beneath the site dip regionally 
toward the northeast at approximately 2 degrees. The alluvium was deposited 
nearly horizontally on top of the Mancos Shale (Figure 2.1). 

The uppermost aquifer at the Ambrosia Lake site is defined as the saturated 
portions of the alluvium/weathered Mancos Shale unit and the Tres Hermanos-C, 
and -C 2 sandstone units. The maximum saturated thickness of the aquifer is 
approximately 25 ft (8 m). Water quality in deeper formations below the Tres 
Hermanos-C Sandstone units is not affected by the Ambrosia Lake site because 
these units subcrop southwest under the tailings pile and are separated from the 
uppermost aquifer by the low hydraulic conductivity units of the Lower Mancos 
Shale. 

The condition of saturation in the alluvium/weathered Mancos Shale unit and the 
Tres Hermanos-C Sandstone units at the Ambrosia Lake site is a result of past 
uranium mining activities in the area. Ground water in the alluvium/weathered 
Mancos Shale unit was artificially recharged by water that discharged from the Ann 
Lee mine and infiltrated from an unlined mill-process (make-up) water pond. The 
saturated area was north of the tailings pile and ground water in the 
alluvium/weathered Mancos Shale unit flowed southwest under the tailings pile on 
top of the unweathered Mancos shale. The ground water comingled with the 
tailings pile seepage as it flowed under the tailings pile and recharged the Tres 
Hermanos-C Sandstone units where they subcrop into the overlying 
alluvium/weathered Mancos Shale unit. Ground water within both the upper and 
lower Tres Hermanos-C Sandstone units flows northeast in the direction of the 
regional dip (Figure 2.1). 

The average hydraulic conductivity in the alluvium/weathered Mancos Shale unit is 
3.48 x 10"4 centimeters per second and the average linear ground water velocity is 
6.69 x 10"5 centimeters per second. The average hydraulic conductivity in the Tres 
Hermanos-C sandstone units is 2.67 x 10"4 centimeters per second and the average 
linear ground water velocity is 1.37 x 10"4 centimeters per second (DOE, 1991). 
Water pumped from the Ann Lee mine and mill-process wastewater were the major 
sources of recharge to the uppermost aquifer; however, these sources no longer 
exist (DOE, 1991). The only current source of recharge to the uppermost aquifer is 
rainfall infiltration, which is limited by the semiarid climate. The saturated thickness 
of the uppermost aquifer is expected to either remain about the same or to 
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decrease as water spreads laterally and a portion of it migrates upward into the 
vadose (unsaturated) zone (DOE, 1995b). 

Background ground water quality in the alluvium/weathered Mancos Shale unit and 
the Tres Hermanos-C Sandstone units at the Ambrosia Lake site is thought to be 
the same as existing water quality because former mining and milling activities 
created the saturated conditions (Bostick, 1985). Because originally there was no 
measurable water in the alluvium/weathered Mancos Shale unit or the Tres 
Hermanos-C Sandstone units, preoperational ground water quality data are not 
available for the Ambrosia Lake site. In addition, the concept of background water 
quality applies only to an aquifer that is sustained by ground water underflow from 
an upgradient source. Because there is no ground water underflow from an 
upgradient source to the uppermost aquifer at the Ambrosia Lake site, the existing 
water quality for the isolated pocket of saturation within the alluvium/weathered 
Mancos Shale unit, and the basal saturation of the Tres Hermanos-C Sandstone 
units must be defined as background. 

Because all water contained in the alluvium/weathered Mancos Shale unit and Tres 
Hermanos-C Sandstone units in the area of the milling site is primarily a mixture of 
water pumped from the Ann Lee mine, mill-process wastewater, and some tailings 
seepage, the contamination may extend only as far as the ground water in these 
units. In the alluvium/weathered Mancos Shale unit, maximum observed 
concentrations of arsenic, cadmium, chromium, molybdenum, nitrate, selenium, 
silver, uranium, and the activities of gross alpha, radium-226, and radium-228 
exceeded the EPA maximum concentration limits (MCL) for ground water. In the 
Tres Hermanos-C Sandstone units, maximum observed concentrations of cadmium, 
chromium, molybdenum, nitrate, selenium, silver, uranium, and the activities of 
gross alpha, radium-226, and radium-228 exceeded the EPA MCLs for ground 
water. Maximum concentrations of several parameters in the Tres Hermanos-C 
Sandstone units are higher than in previous years, indicating contamination is 
moving downgradient. Ultimately, contamination at the site will drain through mine 
shafts and drill holes into the Westwater Canyon Member of the Morrison Formation 
or be retained with residual moisture in the unsaturated alluvium and the weathered 
Mancos Shale or Tres Hermanos-C Sandstone. 

There is no potential impact to human health and the environment from 
contaminated ground water in the uppermost aquifer (DOE, 1995b) for the 
following reasons: 

• No domestic or livestock wells access ground water from this aquifer within the 
limited lateral extent of saturation. 

• Wells further than 5 mi (8 km) from the site access ground water from deeper 
geologic units. 

• Ground water does not discharge to the land surface and the nearest surface 
water is approximately 1.5 mi (2.4 km) southwest of the site. 
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The alluvium/weathered Mancos Shale unit and Tres Hermanos-C Sandstone units 
are expected to return to their premining and -milling condition of little-to-no 
saturation, further eliminating these units as a potential future ground water source 
(DOE, 1995b). 

2.2 WATER SAMPLING PLAN 

Ground water was sampled at the Ambrosia Lake site from 1980 through 1994 in 
order to characterize the site and define the nature and extent of ground water 
contamination caused by uranium milling activities. As part of the UMTRA Project 
surface remediation activities, RRM were consolidated on the site in a disposal cell 
that was completed in July 1995. Ground water monitoring continued during this 
phase of remedial action so as to evaluate any potential changes in the ground 
water quality that could be related to disposal cell construction. The last sampling 
event for the Ambrosia Lake site is scheduled for September 1995. This sampling 
event will complete the water sampling requirements for the surface remedial action 
program. Additional characterization or ground water sampling is not expected to 
be required for Subpart B compliance of the ground water program. This will be 
determined in a separate National Environmental Policy Act document using the 
compliance evaluation framework developed in the ground water programmatic 
environmental impact statement (DOE, 1995a). 
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FIGURE 1.1 
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