
 
 
 
 

August 22, 2008 
 
Mr. Jeff Inglis 
c/o Ms. Joan Simmons 
U.S. Environmental Protection Agency 
75 Hawthorne Street, SFD 9-1 
San Francisco, CA 94105 
 
Subject:  Billy the Kid Mine, Preliminary Assessment Report 
 
Attached is the Preliminary Assessment report for the Billy the Kid Mine (EPA ID: 
NNN000908584) site, prepared by Weston Solutions, Inc. (WESTON).  Also included 
are the Report Package Checklist, Transmittal List, Site Reconnaissance Interview and 
Observation Report/Photographic Documentation, Contact Reports, Latitude and 
Longitude Calculation Worksheet, photocopies of references, EPA Quick Reference Fact 
Sheet, and HRS Scoresheets and Rationale. 
 
If the EPA has comments regarding this report, they should be received by WESTON 
within one month of this submittal.  WESTON will address these comments and resubmit 
the report within 2 weeks.  If you have any questions regarding this report, please do not 
hesitate to contact me at a.reilly@westonsolutions.com. 
 
 
Respectfully submitted,   
 
 
 
Amanda K.C. Reilly 
Site Leader 
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LIST OF ACRONYMS 
 
 
bgs   below ground surface 
 
BTK Mine  Billy the Kid Mine 
 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 
 
CERCLIS  Comprehensive Environmental Response, Compensation, and Liability 

Information System 
 
cpm   Counts per Minute (divide cpm by 1,000 for a general conversion to µR/hr) 
 
EPA   United States Environmental Protection Agency 
 
HRS   Hazard Ranking System 
 
NMBGMR  New Mexico Bureau of Geology and Mineral Resources 
 
NPL   National Priorities List 
 
PA   Preliminary Assessment 
 
RCRAInfo  Resource Conservation and Recovery Act Information 
 
SARA   Superfund Amendments and Reauthorization Act  
 
WESTON  Weston Solutions, Inc.
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1.0   INTRODUCTION 
 
Under the authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA), 
Weston Solutions, Inc. (WESTON7) has been tasked to conduct a Preliminary Assessment (PA) of 
the Billy the Kid Mine (BTK Mine) site, located in McKinley County, New Mexico. 
 
The purpose of the PA is to review existing information on the site and its environs, to assess the 
threat(s), if any, posed to public health, welfare, or the environment, and to determine if further 
investigation under CERCLA/SARA is warranted.  The scope of the PA includes the review of 
information available from federal, state, tribal, and local agencies and performance of an on-site 
reconnaissance visit. 
 
Using the sources of existing information, the site is then evaluated using the U.S. Environmental 
Protection Agency=s (EPA=s) Hazard Ranking System (HRS) criteria to assess the relative threat 
associated with actual or potential releases of hazardous substances at the site.  The HRS has been 
adopted by the EPA to help set priorities for further evaluation and eventual remedial action at 
hazardous waste sites.  The HRS is the primary method of determining a site=s eligibility for 
placement on the National Priorities List (NPL).  The NPL identifies sites at which the EPA may 
conduct remedial response actions.  This report summarizes the findings of these preliminary 
investigative activities. 
 
The BTK Mine site was identified as a potential hazardous waste site and entered into the 
Comprehensive Environmental Response, Compensation, and Liability Information System 
(CERCLIS) on April 14, 2008 (EPA ID No.: NNN000908584) (1). 
 
More information about the Superfund program is available on the EPA web site at 
http://www.epa.gov/superfund.  The attached fact sheet describes EPA=s site assessment process 
(Appendix F). 
 
1.1   Apparent Problem 
 
The apparent problems at the BTK Mine site, which contributed to EPA=s determination that a PA 
was necessary, are as follows: 
 
$ Between1952 and 1960, the site operated as a uranium mine producing approximately 2,692 

pounds of uranium and 4,276 pounds of vanadium (2). 
 
$ In July 2008, field screening data collected onsite indicated gamma radiation measurements 

to be significantly above background measurements (3). 
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2.0   SITE DESCRIPTION 
 
2.1   Location 
 
The BTK Mine site is located in the southeastern portion of McKinley County, New Mexico, 
approximately 39 miles east of the city of Gallup.   The site occupies both BLM and Navajo Trust 
lands.  The geographic coordinates for the site are 35˚ 25’ 54" North latitude and 108˚ 02’ 07" West 
longitude (4).  A site location map is presented in Figure 2-1. 
 
2.2   Site Description 
 
The BTK Mine site is approximately 85 acres and located in a rural area of northwestern New 
Mexico.  The site is located atop a mesa and surrounded in all directions by sparsely vegetated 
desert. One residence is located approximately 0.3 mile west of the site.  An intermittent stream 
transects the site along the northern portion and continues to run along the western border.  A former 
limestone rock quarry is located north of the site (4, 5, Appendix B).  A site layout map is presented 
in Figure 2-2. 
 
During operations, the mine consisted of an area approximately 1,000 feet east-west and 300 to 600 
feet north-south containing at least 3 open surface pits that were merged together.  No deep pits or 
highwalls existed during mining operations.  Instead, the mining operations consisted of broad areas 
of very shallow stripping at depths of approximately 7 to 20 feet deep.  A drainage transected the 
mine workings on the north and a portion of the mine dump was located along the bank of the 
drainage.  Based on a review of maps and aerial photographs, it appears that this drainage is the 
intermittent stream running along the northern portion of the site (2, 5). 
 
2.3   Operational History 
 
Between 1952 and 1976, multiple mining operations have been conducted on the BTK Mine site.  
The following table provides a summary of the available operational history information.  Current 
and historic ownership information regarding the BTK Mine site is unknown at this time (2, 6).   
 

Years of Mining Operations Mining Operator 
1952 Warren McCormick and W.A. Greer 
1953 Maddox-Teague 
1954 Continental Divide 
1958 Henry Andrews 
1960 Don W. Wright 
1976 Henry Andrews 
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During active uranium mining operations between 1952 and 1960, approximately 8,724 tons of ore 
were mined that contained 2,692 pounds of uranium and 4,276 pounds of vanadium.  Additional 
mining conducted in 1976 was classified under production class “a”, defined as producing up to 
20,000 pounds of uranium.  The uranium deposits were mined from the Todilto Limestone (2, 6). 
 
The BTK Mine site lies within the Grants Uranium Region of the San Juan Basin.  Historically, the 
San Juan Basin has been the most productive uranium mining area in the United States, having 
produced approximately 40 percent of the nation’s uranium ore.  Most of the production has been 
from the Morrison Formation and to a lesser extent the Dakota Sandstone.  The Todilto Limestone 
has accounted for approximately two percent of New Mexico’s uranium production (7). 
 
Between August 1979 and May 1980, the New Mexico Bureau of Geology and Mineral Resources 
(NMBGMR), formerly the New Mexico Bureau of Mines and Mineral Resources, conducted an 
investigation of approximately 200 abandoned or inactive uranium mines in New Mexico.  The BTK 
Mine site was inspected in December 1979.  Gamma ray scintillometer readings collected at the 
mine indicated a range of 30,000 to 54,000 counts per minute (cpm) and a maximum reading of 
60,000 cpm (5). 
 
In July 2008, WESTON conducted a field screening on the BTK Mine site and gamma radiation 
measurements were collected throughout the site and in the area of the former rock quarry located 
north of the site.  Two background readings were collected from locations that appeared to be 
undisturbed and not associated with mining activities.  The two background readings measured at 
10,887 cpm and 11,192 cpm.  Gamma radiation measurements collected from the western portion of 
the site displayed readings at background levels.  Elevated readings were detected in the 
southeastern portion of the site where exposed uranium ore was observed.  The maximum reading in 
this area was 112,387 cpm, more than ten times the averaged background reading.  Elevated 
readings were also detected at the former rock quarry; however the area is not considered to be part 
of the BTK Mine site (3, 5, App. B).  A gamma reading location and measurement map is presented 
in Figure 2-2.   
 
As of July 2008, the site was vacant and no mining operations were occurring onsite (App. B). 

 
2.4   Regulatory Involvement 
 
2.4.1   U.S. Environmental Protection Agency 
 
The BTK Mine site is not listed in the Resource Conservation and Recovery Act Information 
(RCRAInfo) database, as of August 19, 2008 (8). 
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2.4.2 Navajo Abandoned Mine Land Reclamation Program  
 
The BTK Mine site is under review by the Navajo AML Program for possible reclamation work with 
the New Mexico AML Program.  NAMLRP program is discussing with New Mexico the feasibility 
of undertaking a joint reclamation action as a pilot project between the two agencies (App. C-1). 
 
3.0   HAZARD RANKING SYSTEM FACTORS 
 
3.1   Sources of Contamination 
 
For HRS purposes, a source is defined as an area where a hazardous substance has been deposited, 
stored, disposed, or placed, plus those soils that have become contaminated from migration of a 
hazardous substance. 
 
Potential hazardous substance sources associated with the BTK Mine site include, but may not be 
limited to: 
 
$ Excavated onsite mine workings from previous uranium mining with elevated gamma 

radiation measurements (2, 3). 
 
3.2   Groundwater Pathway  
 
In determining a score for the groundwater migration pathway, the HRS evaluates: 1) the likelihood 
that sources at a site actually have released, or potentially could release, hazardous substances to 
groundwater; 2) the characteristics of the hazardous substances that are available for a release (i.e., 
toxicity, mobility, and quantity); and 3) the people (targets) who actually have been, or potentially 
could be, impacted by the release.  For the targets component of the evaluation, the HRS focuses on 
the number of people who regularly obtain their drinking water from wells that are located within 4 
miles of the site.  The HRS emphasizes drinking water usage over other uses of groundwater (e.g., 
food crop irrigation and livestock watering), because, as a screening tool, it is designed to give the 
greatest weight to the most direct and extensively studied exposure routes. 
 
The BTK Mine site lies within the San Juan Hydrologic Basin that has four major underlying 
aquifers and various smaller shallow alluvial aquifers.  These major aquifers in descending order are 
the San Juan Unit, Dakota (D-), Navajo (N-), and Coconino (C-) aquifers.  The San Juan Unit and D-
aquifers provide domestic water to a majority of the drinking water wells in the southeastern 
portions of the Navajo Nation (9). 
 
The depth to groundwater beneath the site is estimated to be 800 feet below ground surface (bgs).  
The direction of groundwater flow has not been clearly defined, however, based upon regional 
topography, it is estimated to flow in a southwesterly direction.  Geologic materials in the 
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unsaturated zone between ground surface and the top of the aquifer are unknown; however, the site 
is underlain by Quaternary-age alluvium and Todilto Limestone, which extends to an unknown 
depth.  The net precipitation in the area is approximately 10.7 inches annually (2, 4, 9, 10).  
 
The closest drinking water well is located approximately 0.3 mile southwest of the BTK Mine site.  
There are an additional 34 drinking water wells within 4 miles of the site.  There are no public water 
systems within 4 miles of the site.  These wells are private domestic drinking water wells likely 
serving individual households.  The county multiplier for McKinley County is 3.44 (2, 11, 12). 
 
3.3   Surface Water Pathway 
 
In determining the score for the surface water pathway, the HRS evaluates: 1) the likelihood that 
sources at a site actually have released, or potentially could release, hazardous substances to surface 
water (e.g., streams, rivers, lakes, and oceans); 2) the characteristics of the hazardous substances that 
are available for a release (i.e., toxicity, persistence, bioaccumlulation potential, and quantity); and 
3) the people or sensitive environments (targets) who actually have been, or potentially could be, 
impacted by the release.  For the targets component of the evaluation, the HRS focuses on drinking 
water intakes, fisheries, and sensitive environments associated with surface water bodies within 15 
miles downstream of the site. 
 
Surface water runoff from the BTK Mine site runs into the intermittent stream transecting the site 
along the northern portion.  This stream continues to run along the western border of the site and 
connects with additional unnamed streams downgradient of the site.  There are no known drinking 
water intakes associated with these surface water bodies within 15 miles of the site.  It is unknown if 
these streams are used by local residents for fishing (4, 5, App. B). 
 
3.4   Soil Exposure and Air Pathways 
 
In determining the score for the soil exposure pathway, the HRS evaluates: 1) the likelihood that 
there is surficial contamination associated with the site (e.g., contaminated soil that is not covered by 
pavement or at least 2 feet of clean soil); 2) the characteristics of the hazardous substances in the 
surficial contamination (i.e., toxicity and quantity); and 3) the people or sensitive environments 
(targets) who actually have been or potentially could be, exposed to the contamination.  For the 
targets component of the evaluation, the HRS focuses on populations that are regularly and currently 
present on or within 200 feet of surficial contamination.  The four populations that receive the most 
weight are residents, students, daycare attendees, and terrestrial sensitive environments. 
 
In determining the score for the air migration pathway, the HRS evaluates: 1) the likelihood that 
sources at a site actually have released, or potentially could release, hazardous substances to ambient 
outdoor air; 2) the characteristics of the hazardous substances that are available for a release (i.e., 
toxicity, mobility, and quantity); and 3) the people or sensitive environments (targets) who actually 
have been, or potentially could be, impacted by the release.  For the targets component of the 
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evaluation, the HRS focuses on regularly occupied residences, schools, and workplaces within 4 
miles of the site.  Transient populations, such as customers and travelers passing through the area, 
are not counted. 
 
The entire BTK Mine site is unpaved.  There are no residences, schools, or daycare facilities on, or 
within 200 feet, of the site.  In addition, there are no terrestrial sensitive environments onsite (App. 
B). 
 
4.0   EMERGENCY RESPONSE CONSIDERATIONS 
 
The National Contingency Plan [40CFR 300.415 (b) (2)] authorizes the EPA to consider emergency 
response actions at those sites that pose an imminent threat to human health or the environment.  For 
the following reasons, a referral to Region 9's Emergency Response Office does not appear to be 
necessary: 
 
$ The BTK Mine site is no longer in operation.  In addition, the site is located in a very remote 

and rural area of northwestern New Mexico (App. B). 
 
5.0   SUMMARY 
 
The Billy the Kid Mine (BTK Mine) site is located in the southeastern portion of McKinley County, 
on both Navajo Trust and BLM lands.  The site is approximately 85 acres and located in a rural area 
of northwestern New Mexico.  During operations, the mine consisted of an area approximately 1,000 
feet east-west and 300 to 600 feet north-south containing at least 3 open surface pits that were 
merged together.  No deep pits or highwalls existed during mining operations.  Instead, the mining 
operations consisted of broad areas of very shallow stripping at depths of approximately 7 to 20 feet 
deep. 
 
During active uranium mining operations between 1952 and 1960, approximately 8,724 tons of ore 
were mined that contained 2,692 pounds of uranium and 4,276 pounds of vanadium.  Additional 
mining conducted in 1976 was classified under production class “a”, defined as producing up to 
20,000 pounds of uranium. 
 
In July 2008, WESTON conducted a field screening on the BTK Mine site and gamma radiation 
measurements were collected throughout the site.  Two background readings were collected from 
locations that appeared to be undisturbed and not associated with mining activities.  The two 
background readings measured at 10,887 counts per minute (cpm) and 11,192 cpm.  Elevated 
readings were detected in the southeastern portion of the site where exposed uranium ore was 
observed.  The maximum reading in this area was 112,387 cpm, more than ten times the averaged 
background reading.   
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The following pertinent Hazard Ranking System factors are associated with the site: 
 
• The depth to groundwater beneath the site is estimated to be 800 feet below ground surface.  

Geologic materials in the unsaturated zone between ground surface and the top of the aquifer 
are unknown; however, the site is underlain by Quaternary-age alluvium and Todilto 
Limestone, which extends to an unknown depth. 

 
• The closest drinking water well is located approximately 0.3 mile southwest of the BTK 

Mine site.  There are an additional 34 drinking water wells within 4 miles of the site.  There 
are no public water systems within 4 miles of the site.  These wells are private domestic 
drinking water wells likely serving individual households.  

 
• Surface water runoff from the BTK Mine site runs into the intermittent stream transecting 

the site along the northern portion.  This stream continues to run along the western border of 
the site and connects with additional unnamed streams downgradient of the site.  There are 
no known drinking water intakes associated with these surface water bodies within 15 miles 
of the site.  It is unknown if these streams are used by local residents for fishing. 

 
• The entire BTK Mine site is unpaved.  There are no residences, schools, or daycare facilities 

on, or within 200 feet, of the site.  In addition, there are no terrestrial sensitive environments 
onsite. 
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TRANSMITTAL LIST 

 
 

Date:  August 2008 
Site Name: Billy the Kid Mine 
EPA ID No.: NNN000908584 
 
****************************************************************************** 
 
A copy of the Preliminary Assessment report for the above-referenced site should be sent to the 
following recipients: 
 
David Martinez 
Chapter President 
Mariano Lake Chapter 
P.O. Box 164 
Smith Lake, New Mexico 87365 
 
Stanley Edison 
Navajo Nation Environmental Protection Agency 
Waste Regulatory Compliance Department 
P.O. Box 2946 
Window Rock, Arizona 86515 
  
Melvin Yazzie 
The Navajo Nation Division of Natural Resources 
Navajo Abandoned Mine Lands Reclamation Program 
P.O. Box 3605 
Shiprock, New Mexico 87420 
 
 
 
 



 

                                                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B: 
Site Reconnaissance Interview and Observation Report/ 

Photographic Documentation 
 
 
 
  



 
SITE RECONNAISSANCE INTERVIEW AND OBSERVATIONS 

REPORT/PHOTOGRAPHIC DOCUMENTATION 
 

DATE:   July 1, 2008 
 
OBSERVATIONS MADE BY:  Joseph DeFao 
 
SITE:  Billy the Kid Mine  
 
EPA ID:  NNN000908584 
 
A site visit was conducted on July 1, 2008.  The following information was obtained and 
photographs were taken during the site visit: 
 
The weather was hot and sunny. The temperature was approximately 90°F. 
 
Personnel from USEPA, NNEPA, and WESTON conducted a site visit of the Billy the 
Mine.  The following people were present: Jeff Inglis (USEPA), Stanley Edison 
(NNEPA), and Joe DeFao, Nels Johnson, and Tommy Evans (WESTON).  During the 
visit, gamma radiation readings were collected throughout the site using a combination 
sodium-iodide scintillation detector and a GPS unit.  A stand-alone scintillation detector 
was used as well.  A small ridge of possible native materials extended from the north to 
the south, separating the site into a smaller eastern section and a larger western section.  
Background radiation readings were collected with both screening instruments along the 
ridge line in to the south of the site in an area that appeared to be undisturbed by the 
mining operations. 
 
Both sections of the site were screened with the stand-alone scintillation detector.  
Readings in the eastern section were generally greater than two times above the 
background readings, with higher readings detected in more localized areas.  These 
localized areas were then screened with the combination unit.  Both of the localized areas 
were located in the southeast section of the site.  One of the areas was small mound of 
material, and the other was a small surface mine pit.  Readings in the western section of 
the site were generally less than two times the background readings.   
 
Additionally, gamma readings were collected at a separate mining area located to the 
north of the main site.  At the time of the site visit, it was uncertain if this area was part of 
the Billy the Kid mine site.   
 
No water runoff was observed during the visit; however, the slope of the site indicated 
that drainage from the site flows to the north and enters a series of intermittent steams. 
There were no signs of plant or animal species located on the site.  One residence, located 
approximately 0.3 mile to the west of the site, was observed. 
 
 



Photographic Documentation 
Billy the Kid Mine Site 

McKinley County, New Mexico 

Photographs taken by Joseph DeFao, Weston Solutions, Inc. 

 

 
 

Photo 1: Eastern section of the Billy the Kid Mine site. 
 

 
 

Photo 2:  Small ridge separating the eastern and western sections of the site 
 
 



Photographic Documentation 
Billy the Kid Mine Site 

McKinley County, New Mexico 

Photographs taken by Joseph DeFao, Weston Solutions, Inc. 

 

 
 

Photo 3: Western section of the Billy the Kid Mine site.  
 

 
 

Photo 4:  Collecting Gamma readings in the eastern section of the site. 
 
 



Photographic Documentation 
Billy the Kid Mine Site 

McKinley County, New Mexico 

Photographs taken by Joseph DeFao, Weston Solutions, Inc. 

 

 
 

Photo 5:  Uranium ore present in waste rock. 
 

 
 

Photo 6:  Mining area located to the north of the Billy the Kid Mine site. 
 
 



Photographic Documentation 
Billy the Kid Mine Site 

McKinley County, New Mexico 

Photographs taken by Joseph DeFao, Weston Solutions, Inc. 

 

 
 

Photo 7:  Residence located approximately 0.3 mile to the west of the site 



 

                                                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C: 
Contact Log and Contact Reports 

 
 
 



 
CONTACT LOG 

 
SITE: BILLY THE KID MINE 
EPA ID NO.: NNN000908584 

 
 

NAME 
 
AFFILIATION 

 
PHONE 

 
DATE 

 
INFORMATION 

 
Levon Benally 

 
Navajo AML 

 
(928) 871-7594 

 
07/01/08 

 
Pilot Project for site 

 
 
 
 



 
 
 
 

 
 
 
 CONTACT REPORT 1 
 

 
AGENCY/AFFILIATION: Navajo Abandoned Mine Land Reclamation Program  
DEPARTMENT:  UMTRCA Program  
ADDRESS/CITY: P.O. Box 1875   Window Rock, AZ  86515  
COUNTY/STATE/ZIP:  
 CONTACT(S) 

 
 TITLE 

 
 PHONE  

Levon Benally 
 
 

 
928-871-7495  

 
 
 

 
  

PERSON MAKING CONTACT:  Jeff Inglis, U.S. EPA 
 

 
DATE: July 1, 2008 

 
SUBJECT:  Site Reclamation Pilot Project with New Mexico AML Program  
SITE NAME:  Billy the Kid Mine 
 

 
EPA ID#: NNN 000 908 584 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D: 
Latitude and Longitude Calculations Worksheet 
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