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Mr. Jeff Inglis 
c/o Ms. Joan Simmons 
U.S. Environmental Protection Agency 
75 Hawthorne Street, SFD 9-1 
San Francisco, CA 94105 
 
Subject:  Mariano Lake Mine, Preliminary Assessment Report 
 
Attached is the Preliminary Assessment report for the Mariano Lake Mine (EPA ID: 
NNN000908585) site, prepared by Weston Solutions, Inc. (WESTON).  Also included 
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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. 
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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 Mariano Lake 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 Mariano Lake 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.: NNN000908585) (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 Mariano Lake Mine site, which contributed to EPA=s determination 
that a PA was necessary, are as follows: 
 
$ Between 1977 and 1982, the site operated as a uranium mine producing at least 2 million 

pounds of uranium (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 Mariano Lake Mine site is located in the southeastern portion of the Navajo Nation in McKinley 
County, New Mexico.  The site lies approximately 25 miles east of the city of Gallup.  The 
geographic coordinates for the site are 35˚ 22’ 54" North latitude and 108˚ 16’ 59" West longitude 
(4).  A site location map is presented in Figure 2-1. 
 
2.2   Site Description 
 
The Mariano Lake Mine site is located in a rural area of northwestern New Mexico.  The site 
consists of two distinct source areas, the eastern source area and the western source area.  The 
eastern source area occupies approximately 12.5 acres and the western source area occupies 
approximately 18.5 acres.  The site is generally flat and surrounded in all directions by sparsely 
vegetated desert.  Approximately 6 residences are located in the vicinity of the source areas. The 
residence nearest to a source area is a double-wide mobile home located approximately 110 feet east 
of the eastern source area boundary.  In addition, one drinking water well, the Mariano Lake Well, is 
located approximately 678 feet southwest of the eastern source area (4, Appendix B).  A site layout 
map is presented in Figure 2-2.   
 
During operations, the site consisted of a single mine shaft at a depth of approximately 519 feet 
deep. The shaft was located in the eastern source area.  The western source area of the site was 
reportedly used as a dewatering pond (5, App. B).  
 
2.3   Operational History 
 
From 1977 to 1982, Gulf Mineral Resources Co. conducted mining operations on the Mariano Lake 
Mine site.  Current and historic ownership information regarding the site is unknown at this time (2). 
 
The Mariano Lake mine practiced underground stope leaching processes for extracting the uranium 
ore from the mined rock.  The underground stope leaching mining system involves applying leach 
solutions to mineralized rock that has been fragmented by blasting ore in place, or by backfilling 
empty stopes.  Only enough material is removed from the underground mining area (stope) to allow 
for adequate expansion during the blasting.  After blasting, leach solution containing chemicals 
and/or bacteria is circulated through the fragmented ore to dissolve the target mineral. The resulting 
solution containing the dissolved mineral (pregnant leach solution) is pumped to the surface where 
the product is removed, and the leach solution is regenerated for recycling underground.  Reportedly, 
the solution was pumped to a dewatering pond in the western source area of the Mariano Lake Mine 
site.  Over the five years that uranium mining operations occurred on the site, an approximate 
505,489 tons of uranium ore and 2,265,405 pounds of uranium were produced.  The uranium 
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deposits were mined from the Brushy Basin Member in the upper portion of the Morrison Formation 
(6, 7, 8, App. B). 
The Mariano Lake 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 (6). 
 
In July 2006, the Navajo Nation Environmental Protection Agency conducted a site reconnaissance 
on the Mariano Lake Mine site.  Gamma radiation measurements were collected throughout the 
eastern source area and a maximum reading of 160,000 counts per minute (cpm) was detected (9). 
 
In July 2008, WESTON conducted a field screening on the Mariano Lake Mine site and gamma 
radiation measurements were collected throughout the site.  A background reading that exhibited 
10,000 cpm was collected from a location that appeared to be undisturbed and not associated with 
mining activities.  Gamma radiation measurements collected from the western source area of the site 
displayed readings at background levels.  Elevated readings were detected in the eastern source area, 
having a maximum reading of 343,000 cpm (3, 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.  In addition, 
the Mariano Lake Well was temporarily not operating due to a technical problem.  The well was 
being serviced and was expected to be in operation shortly (App. B). 

 
2.4   Regulatory Involvement 
 
2.4.1   U.S. Environmental Protection Agency 
 
The Mariano Lake Mine site is not listed in the Resource Conservation and Recovery Act 
Information (RCRAInfo) database, as of August 14, 2008 (10). 
 
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 Mariano Lake Mine site include, but may 
not be limited to: 
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$ Excavated onsite mine workings from previous uranium mining with elevated gamma 
radiation measurements (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. 
 
3.2.1   Hydrogeological Setting 
 
The Mariano Lake 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 (11). 
 
The depth to groundwater beneath the site is unknown; however the 519-foot deep onsite mineshaft 
is below the water table and therefore in contact with groundwater beneath the site.  The direction of 
groundwater flow has not been clearly defined, however, based upon regional topography, it is 
estimated to flow in a northeasterly direction.  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, which extends to an unknown depth.  The net precipitation in the area is 
approximately 10.7 inches annually (8, 12, App. B).  
 
3.2.2   Groundwater Targets 
 
The closest drinking water well is the Mariano Lake Well, located approximately 678 feet southwest 
of the eastern source area on the Mariano Lake Mine site. This well is approximately 600 feet deep 
and serves approximately 20 people in the surrounding area.  There are an additional 10 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 (8, 13, App. B). 
 
3.2.3   Groundwater Pathway Conclusion 
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Based on the historic mining operations and the results of the onsite gamma measurements collected 
on the Mariano Lake Mine site, there is a potential that contaminants may have been released to 
groundwater beneath the site.  The depth to groundwater beneath the site is unknown; however the 
519-foot deep onsite mineshaft is below the water table and therefore in contact with groundwater 
beneath the site.  There is one drinking water well onsite that serves approximately 20 people.  
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, which extends to an unknown 
depth (3, 8, App. B). 
 
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 western source area of the Mariano Lake Mine site runs into an 
intermittent stream located along the northern border of the site.  This stream continues to run west 
and connects with additional unnamed streams downgradient of the site.  Surface water runoff from 
the eastern source area of the Mariano Lake Mine site runs into an intermittent stream located along 
the northeast of the site.  This stream continues to run north 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, 8, 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 
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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 
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. 
 
3.4.1 Physical Conditions 
 
The Mariano Lake Mine is located in a rural area surrounded in all directions by sparsely vegetated 
desert.  The entire site is unpaved.  The eastern and western source areas are surrounded by separate 
chain linked fences that are topped with barbed wire (App. B).   
 
3.4.2 Soil Exposure Targets 
 
Approximately 6 residences are located on the Mariano Lake Mine site.  During the July 2008 field 
screening, two gamma measurements were collected from locations adjacent to the mobile home 
residence located 110 feet from the eastern boundary of the eastern source. These locations exhibited 
readings of 23,000 cpm and 98,000 cpm.  The background gamma measurement exhibited a reading 
of 10,000 cpm (3, App. B). 
 
There are no schools or daycare facilities on, or within 200 feet, of the site.  In addition, there are no 
terrestrial sensitive environments onsite (App. B). 
 
3.4.3 Soil Exposure and Air Pathway Conclusions 
 
Based on the historic mining operations and the results of the onsite gamma measurements collected 
on the Mariano Lake Mine site, there is a potential that contaminants may have been released to 
onsite soil and the soil surrounding the site.  Six residences are located onsite.  There are no schools 
or daycare facilities on, or within 200 feet, of the site.  In addition, there are no terrestrial sensitive 
environments onsite (3, 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 appear to be 
necessary: 
 
• Based on the historic mining operations and the results of the onsite gamma measurements 

collected on the Mariano Lake Mine site, there is a potential that contaminants may have 
been released to groundwater beneath the site.  The depth to groundwater beneath the site is 
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unknown; however the 519-foot deep onsite mineshaft is below the water table and therefore 
in contact with groundwater beneath the site.  There is one onsite drinking water well, the 
Mariano Lake Well that serves approximately 20 people (3, 8, App. B). 

 
• Based on the historic mining operations and the results of the onsite gamma measurements 

collected on the Mariano Lake Mine site, there is a potential that contaminants may have 
been released to onsite soil and to the soil surrounding the site.  During the July 2008 field 
screening, two gamma measurements were collected from locations adjacent to the mobile 
home residence located 110 feet from the eastern boundary of the eastern source. These 
locations exhibited readings of 23,000 cpm and 98,000 cpm.  The background gamma 
measurement exhibited a reading of 10,000 cpm (3, App. B). 

 
5.0   SUMMARY 
 
The Mariano Lake Mine site is located in the southeastern portion of the Navajo Nation in McKinley 
County.  The site is located in a rural area of northwestern New Mexico.  During operations, the site 
consisted of a single mine shaft at a depth of approximately 519 feet deep. The shaft was located in 
the eastern source area of the site.  The western source area of the site was reportedly used as a 
dewatering pond for the mine which utilized underground stope leaching processes. 
 
Between 1977 and 1982, uranium mining operations occurred on the Mariano Lake Mine site.  
During operations an approximate 505,489 tons of uranium ore and 2,265,405 pounds of uranium 
were produced. 
 
In July 2008, WESTON conducted a field screening on the Mariano Lake Mine site and gamma 
radiation measurements were collected throughout the site.  A background reading that exhibited 
10,000 counts per minute (cpm) was collected from a location that appeared to be undisturbed and 
not associated with mining activities.  Gamma radiation measurements collected from the western 
source area of the site displayed readings at background levels.  Elevated readings were detected in 
the eastern source area, having a maximum reading of 343,000 cpm. 
 
The following pertinent Hazard Ranking System factors are associated with the site: 
 
• Based on the historic mining operations and the results of the onsite gamma measurements 

collected on the Mariano Lake Mine site, there is a potential that contaminants may have 
been released to groundwater beneath the site.  The depth to groundwater beneath the site is 
unknown; however the 519-foot deep onsite mineshaft is below the water table and therefore 
in contact with groundwater beneath the site.  There is one onsite drinking water well 
(Mariano Lake Well) that serves approximately 20 people.  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, which extends to an unknown depth. 
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• Surface water runoff from the western source area of the Mariano Lake Mine site runs into 
an intermittent stream located along the northern border of the site.  This stream continues to 
run west and connects with additional unnamed streams downgradient of the site.  Surface 
water runoff from the eastern source area of the Mariano Lake Mine site runs into an 
intermittent stream located along the northeast of the site.  This stream continues to run north 
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. 

 
• Based on the historic mining operations and the results of the onsite gamma measurements 

collected on the Mariano Lake Mine site, there is a potential that contaminants may have 
been released to onsite soil and the soil surrounding the site.  Six residences are located 
onsite.  There are no 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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Date:  August 2008 
Site Name: Mariano Lake Mine 
EPA ID No.: NNN000908585 
 
****************************************************************************** 
 
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 Superfund Program 
Navajo Nation EPA 
P.O. Box 2946  
Window Rock, AZ  86515 
 
Melvin Yazzie 
Navajo AML Shiprock Office 
P.O. Box 3605  
Shiprock, NM 87420 
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SITE RECONNAISSANCE INTERVIEW AND OBSERVATIONS 

REPORT/PHOTOGRAPHIC DOCUMENTATION 
 

DATE:   July 1, 2008 
 
OBSERVATIONS MADE BY:  Joseph DeFao 
 
SITE:  Mariano Lake Mine  
 
EPA ID:  NNN000908585 
 
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 Mariano Lake 
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 stand-alone sodium-iodide scintillation 
detector.  The Mariano Lake Mine site is comprised of two separate areas, an eastern area and a 
western area.  Both areas are generally flat and surrounded by a chain linked fence topped with 
barbed wire.  Although both sections of the site are fenced, WESTON observed cattle grazing in 
the eastern area.  Background radiation readings were collected with the screening instrument 
near the southeast corner of the eastern area in a section of the site that appeared to be 
undisturbed by the mining operations.  The background radiation readings indicated gamma 
radiation at 10,000 counts per minute (cpm). 
 
WESTON entered the eastern area of the site with a vehicle and collected several gamma 
radiation readings along with GPS waypoints.  WESTON observed a maximum radiation reading 
of 343,000 cpm in the eastern area.  Additionally, readings were collected in the western section 
of the site by foot.  No readings above the background level were detected. 
 
No water runoff was observed during the visit; however, there are intermittent drainages to the 
north and northeast that likely receive surface water runoff.  Approximately six residences were 
observed surrounding the eastern section of the site.  The nearest residence was located 
approximately 100 feet east of the eastern area boundary.  Radiation readings were collected near 
this residence, and maximum readings of 98,000 were observed.  The owner of the residence 
indicated that approximately 20 people live in the residences surrounding the eastern area.  One 
well, serving this population, was located to the southwest of the eastern area.  The well was out 
of service due to a broken pump; however, well casings on the ground indicated that the well was 
approximately 600 feet deep.  GPS and radiation readings were collected at the well.  The 
radiation readings did not exceed background levels.  An additional residence was located 
southeast of the western area.  The owner of this residence indicated that the western area of the 
site was used as a storage pond for water that was removed from a mine shaft located in the 
easternarea.   
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Photo 1:  View of the eastern area of the Mariano Lake Mine site facing northwest. 
 

 
 

Photo 2:  View of the eastern area of the Mariano Lake Mine site facing north.  The 
nearest residence is located approximately 500 feet beyond the trees.   

 

Photographs taken by Joseph DeFao, Weston Solutions, Inc. 
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Photo 3:   WESTON collecting gamma radiation readings with a sodium-iodide 
scintillation detector. 

 

 
 

Photo 4:  Both areas of the Mariano Mine Lake site were surrounded by a chain 
linked fence topped with barbed wire. 

Photographs taken by Joseph DeFao, Weston Solutions, Inc. 



 

                                                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C: 
Contact Log and Contact Reports 

 
 
 



 
CONTACT LOG 

 
SITE: Mariano Lake Mine 
EPA ID:  NNN000908585 

 
(Note:  No Contact Reports were required for the completion of this report) 

 
 
 
 
 

 
 
 
 



 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D: 
Latitude and Longitude Calculations Worksheet 
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