
 
   

October 19, 2017 
 
 
Theresa Ballaine, Site Manager 
Rio Algom Mining LLC 
P.O. Box 218 
Grants, NM  87020 
 
SUBJECT: RIO ALGOM MINING, LLC INSPECTION REPORT 040-08905/2017-001 
 
This letter refers to the U.S. Nuclear Regulatory Commission (NRC) inspection conducted on 
September 11-12, 2017, at the Ambrosia Lake facility in McKinley, New Mexico.  The purpose of 
the inspection was to determine whether decommissioning activities were being conducted safely 
and in conformance with NRC requirements and the conditions of your license.  The NRC 
inspectors discussed the results of the inspection with you and your staff at the conclusion of the 
inspection on September 12, 2017.  The inspection results are documented in the enclosure to this 
letter. 
 
The NRC inspection examined activities conducted under your license as they relate to public 
health and safety, the common defense and security, and to confirm compliance with the 
Commission’s rules and regulations, and with the conditions of your license.  Within these areas, 
the inspection consisted of a review of soil sampling protocols and direct observation of soil 
characterization and soil sampling activities.  No violations were identified and no response to 
this letter is required. 
 
In accordance with 10 CFR 2.390 of the NRC’s “Agency Rules of Practice and Procedure,” a 
copy of this letter, its enclosure and your response if you choose to provide one, will be made 
available electronically for public inspection in the NRC Public Document Room or from the 
NRC’s Agencywide Documents Access and Management System (ADAMS) accessible from the 
NRC Web Site at http://www.nrc.gov/reading-rm/adams.html.  To the extent possible, your 
response, if you choose to provide one, should not include any personal privacy or proprietary 
information so that it can be made available to the Public without redaction. 
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Should you have any questions concerning this inspection, please contact Ms. Linda Gersey at 
817-200-1299, or the undersigned at 817-200-1191. 
 
      Sincerely, 
 

/RA/ 
 
 
      Ray L. Kellar, P.E., Chief 
      Fuel Cycle and Decommissioning Branch 
      Division of Nuclear Materials Safety 
 
 
Docket:   040-08905 
License:  SUA-1473 
 
Enclosure: 
 Inspection Report 040-08905/2017-001 
   w/Attachment:  Supplemental Information 
 
cc w/enclosure: 
 Michelle Hunter, New Mexico Environmental Department 
 Santiago Rodriquez, New Mexico Environmental Department 
 Bernadette Tsosie, U.S. Department of Energy 
 
 
 
 



 

 
  Enclosure 

U.S. NUCLEAR REGULATORY COMMISSION 
Region IV 

 
Docket:  040-08905 
 
License:  SUA-1475 
 
Report:  040-08905/2017-001 
 
Licensee:  Rio Algom Mining, LLC 
 
Facility:  Former Ambrosia Lake Mill 
 
Location:  McKinley County, New Mexico 
 
Dates:   September 11-12, 2017 
 
Inspectors:  Linda M. Gersey, Health Physicist 
   Fuel Cycle and Decommissioning Branch 
   Division of Nuclear Materials Safety 
 
   Marti R. Poston, Health Physicist 
   Fuel Cycle and Decommissioning Branch 
   Division of Nuclear Materials Safety 
 
Approved by:  Ray L. Kellar, P.E., Chief 
   Fuel Cycle and Decommissioning Branch 
   Division of Nuclear Materials Safety  
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EXECUTIVE SUMMARY 
 

Rio Algom Mining, LLC 
NRC Inspection Report 040-08905/2017-001 

 
This inspection was a routine, announced inspection of decommissioning activities being 
conducted at the former Ambrosia Lake mill in McKinley County, New Mexico.  In summary, the 
license was conducting decommissioning activities in accordance with license and regulatory 
requirements 
 
 
Uranium Mill, In-situ Leach Uranium Recovery, and 11.e(2) Byproduct Material Disposal Site 
Decommissioning  
 

• The licensee was conducting windblown and alternate release criteria (ARC) soil 
sampling in accordance with their approved procedures. (Sections 1.2a and 1.2b) 
 

• No issues or items of concern were identified. (Sections 1.2a and 1.2b) 
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Report Details 
 
Site Status 
 
The Ambrosia Lake mill processed approximately 33 million tons of uranium ore from 1958-  
1985.  Reclamation of the tailings cells commenced in 1989, and the mill was demolished in 
2003-2004.  In November 2014, the licensee demolished the administrative office, maintenance 
shop, change house/guard shack, scale house, pump house, block house (used for records 
storage), decontamination pad, water tower, and other miscellaneous foundations and concrete 
pads.  In March 2015, the licensee demolished the ion exchange and water treatment buildings.  
In April 2016, the licensee demolished the remaining site structures including the water tanks 
and several remaining slabs.  The licensee also closed the north disposal area, the area that 
had been left open for disposal of any remaining radioactive material.   
 
Construction activities were completed by early-May 2016, with the exception of one borrow pit 
that required reclamation and one road that required removal to support site drainage.  Two 
electrical substations will remain onsite after completion of all reclamation activities.  The 
licensee free-released most construction equipment and support trailers.  At the time of the 
inspection several office trailers were located adjacent to the licensed property.   
 
During the inspection, the licensee discussed the procedures used to radiologically survey and 
sample the decommissioned site.  In recent months, the licensee had conducted surface scans 
and soil sampling, which will continue until the fall of 2017.  Preliminary sample results suggest 
that additional remediation may be necessary in certain areas.  Upon completion of the 
licensee’s survey activities, a final status survey report is expected to be submitted to the NRC 
for review and approval. 
 
1 Uranium Mill, In-Situ Leach Uranium Recovery, and 11e.(2) Byproduct Material 

Disposal Site Decommissioning Inspection (87654)  
 
1.1 Inspection Scope    
 

During the inspection, the inspectors observed soil sampling and characterization of 
deep soil contamination to ensure compliance with NRC requirements and the licensee’s 
NRC-approved 2006 Soil Decommissioning Plan. 
 

1.2 Observations  
 

The licensee’s Soil Decommissioning Plan (SDP), dated May 1, 2006, (Agencywide 
Documents Access and Management System (ADAMS) ML16357A276), is one 
component of the overall site decommissioning plan.  The SDP was approved by the 
NRC on August 16, 2006 (ADAMS Accession Package ML061930157).  The SDP 
provides an approved plan for the licensee to remediate the windblown tailings, effluent 
contaminated spills, and soils contaminated by license activities that originated from the 
milling operation and disposal area, and to demonstrate that the clean-up plan was 
successful in remediating the contaminated soils to comply with the approved release 
criteria.  The data from these activities will support the Final Status Survey Report. 
 
The inspectors observed soil sampling in the windblown areas and characterization of 
deep soil contamination in the potential alternate release criteria (ARC) areas. 
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1.2a Windblown Area 
 

Windblown areas are defined as surface soil contamination impacted by windblown 
tailings.  These areas are located downwind, toward the east and northeast, and 
encompass approximately 550 acres.  For windblown sampling, the initial gamma 
radiation guideline value of 29,000 counts per minute (cpm) was used as a go/no-go 
for specific actions.  The gamma guideline value of 29,000 cpm was derived to a 
concentration that equates to 7 picoCuries per gram (pCi/g) of radium-226 in soil.  
The gamma surveys were completed in the windblown areas in 2016.   
 
The licensee identified a significant number of windblown areas where the 29,000 cpm 
action level was exceeded.  The licensee analyzed soil samples collected from the 
identified areas and determined that the results exceeded the soil cleanup levels.  The 
licensee recognized that additional windblown areas needed to be remediated.  The 
licensee concluded that the 29,000 cpm gamma guideline value was not feasible for soil 
areas with elevated thorium-230 and radium-226.  The licensee stated that a gamma 
guideline value of 25,000 cpm was more likely a better identifier of areas that would 
meet the soil cleanup levels, and the licensee indicated that it would coordinate with the 
NRC Project Manager to confirm the appropriate guideline level.  The SDP states the 
soil cleanup levels for total uranium-238, thorium-230, and radium-226 are 38 pCi/g, 
17 pCi/g, and 7 pCi/g, respectively, including background concentrations. 
 
Soil sampling consisted of 5-point composite samples of the highest 2 percent of grid 
blocks based on the average gamma response.  Based on a total of 22,258 grid blocks, 
446 soil samples will be required to be taken, in addition to 45 replica samples, for a total 
of 491 soil samples.  Each soil sample will be analyzed for uranium-238 and radium-226 
by gamma spectroscopy and thorium-230 by alpha spectroscopy.  If the grid block 
radionuclide concentration sum of fractions is less than 1, the grid would meet the 
decommissioning criteria and no further measurement or evaluation would be made of 
the grid block.  If the grid block radionuclide concentration sum of fractions is greater 
than 1, the grid and every adjacent grid would be remediated and resampled.  If 20 of 
the grid blocks failed, the licensee may decide to re-evaluate the gamma guideline value 
and adjust it downward.  Since the gamma guideline value has been exceeded in a 
significant number of areas, most of the soil samples taken to-date have also exceeded 
the soil cleanup levels.   
 
At the time of the inspection, the licensee’s contractor was conducting soil sampling of 
the remaining 77 grid blocks not yet sampled.  These areas are of the highest 2 percent 
grid blocks that exceeded the gamma guideline value of 29,000 cpm.  The inspectors 
observed the contractors collect soil samples in the windblown area using Section 8 of 
the SDP.  A reference coordination system was used to facilitate identification of 
sampling locations.  Soil plugs were collected from five evenly spaced locations across 
the 10x10 meter grid, and then combined to create one composite soil sample.  The soil 
plugs were taken from the top six inches of the soil.  The inspectors observed the 
contractor identify the soil sample locations, collect and composite the samples, and 
label and document each sample on a form.  All sampling protocol requirements were 
completed including removing rocks and sticks from the sample, wearing gloves, 
washing collection devices and containers after each sample collection, and recording of 
data.  All samples were shipped to an offsite commercial laboratory for analysis, using 
the appropriate chain-of-custody documentation.  Soil samples used for showing 
compliance with the soil concentration limits will be stored until the Final Status Survey 
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has been approved by the NRC.  In summary, the licensee contractor was performing 
soil sampling from the windblown area in accordance with the NRC approved SDP. 
 

1.2b ARC Area 
 

The ARC area references the areas of potential deep contamination such as former 
pond and mill areas.  Remediation of these areas included grading to provide a 
consistent base and uniform contours, a minimum of 1 foot of clean cover placed 
over the contoured surfaces, and erosion protection.  Dose modeling of radium-226, 
thorium-230, and uranium-238 will be used to demonstrate compliance with the radium 
benchmark dose of 18 millirem per year.  The ARC areas will have restricted access and 
be included in the transfer to the U.S. Department of Energy for long term maintenance. 
 
The NRC-approved ARC areas that do not require additional soil data or monitoring 
include former Ponds 4-8 and Ponds 9-10.  The licensee has identified 12 additional 
potential areas, a total of approximately 25 acres, to be included in the ARC areas.  
These new areas require further characterization and dose modeling to determine clean-
up levels and to generate a final status survey plan. 
 
At the time of the inspection, the licensee’s contractor sampling crews were performing 
characterization surveys in the potential new ARC areas.  The inspectors observed the 
contractor driller using a geoprobe to core into the soil, down to a maximum of 10 feet, 
bedrock, or to the depth of refusal of the probe.  A stake and flag were used to mark the 
location of the hole.  The soil core was placed into a clear silicon sleeve and placed near 
the hole.  The contractors performed down-hole surveys, using a calibrated 2-inch by 
2-inch sodium iodide probe to determine the depth of the highest gamma readings.  The 
sampling crew used the survey information to harvest soil from the sleeve and create a 
composite soil sample.  The soils not collected from the composite sample were 
returned to the hole by the sampling crew.  Soil samples were labeled by the contractor 
to indicate the ARC section location, sample number in the section, depth of the sleeve 
in feet, and the date the sample was collected.  The contractor indicated that the soil 
samples would be sent to an off-site commercial laboratory for analysis.  In summary, 
the licensee contractor was performing soil characterization and sampling for the ARC 
area in accordance with the NRC approved SDP.   
 

1.3 Conclusion 
 

The licensee was conducting windblown and ARC soil sampling in accordance with their 
approved procedures.  No issues or items of concern were identified. 

 
2 Exit Meeting 

The inspectors presented the inspection results to the licensee’s representatives at the 
conclusion of the onsite inspection on September 12, 2017.  The licensee did not identify 
any information reviewed by the inspectors as proprietary. 

 
 



 

 
  Attachment 

SUPPLEMENTAL INFORMATION 
 
 

KEY POINTS OF CONTACT 
 
Licensee Personnel 
K. Applegate, Site Specialist 
T. Ballaine, Manager 
M. Schierman, Radiation Safety Officer, Environmental Restoration Group, Inc. 
 
 
 

INSPECTION PROCEDURES USED 
 
87654 Uranium Mill, In-situ Leach Uranium Recovery, and 11e.(2) Byproduct Material 

Disposal Site Decommissioning Inspection 
 

 
 

LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED 
 
Opened 

None  
 
Closed 

None  
 
Discussed 

None 
 
 

LIST OF ACRONYMS 
 
ADAMS Agencywide Documents Access and Management System  
ARC Alternate Release Criteria 
CFR Code of Federal Regulations 
cpm counts per minute 
SDP Soil Decommissioning Plan 
IP Inspection Procedure 
NRC U.S. Nuclear Regulatory Commission 
pCi/g picoCuries per gram 
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