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16 September 2020 

Ashlynne Winton 
Mining Environmental Compliance Section 
Ground Water Quality Bureau 
New Mexico Environment Department 
P.O. Box 5469 
Santa Fe, NM 87502 

Ron C. Linton 
Project Manager/Hydrogeologist 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Material Safety and Safeguards 
MS T-5A10, 11545 Rockville Pike 
Rockville, MD 20852 

RE: Homestake Mining Company, Grants Reclamation Project, License Source 
Materials License SUA-1471, Docket Number 40-8903; NMED Discharge Permit DP-200:  
NMED 15-Day/NRC 30-Day Corrective Action Report for the Unauthorized Discharge from 
Off-site Well 

Dear Ms. Winton/Mr. Linton: 

This letter will serve as the 15-day report as required by 20.6.2.1203.A (6) NMAC in the 
Homestake Mining Company (HMC) New Mexico Environmental Department (NMED) 
Discharge Permit (DP-200).  In addition, this letter will also serve as the 30-day report of a 
release as required by Condition 41 of Nuclear Regulatory Commission (NRC) Materials 
License SUA-1471.  The letter report provides additional details regarding the unauthorized 
release of extraction water from the off-site collection pipeline through Well 490 as previously 
notified by letter on 09/08/2020 to the NMED and NRC.   

On 8/26/2020, HMC began operation of the zeolite treatment system after it being out of 
operation since November 2019.  Selected off-site wells were pumped and the water was 
directed to the zeolite water treatment plant through the off-site collection pipeline.  The areas 
around the active wells were observed over the next few days to evaluate for potential leaks. 

On 09/01/2020 while doing rounds, a technician discovered that an inactive well (Well 
490) was discharging extraction water to ground and that water was ponding on the surrounding
property.  This well is located on HMC property south of the license boundary but north of the
active extraction wells location.  The technician turned it off upon discovery.  Further
investigation showed that the check valve had failed and that the discharge valve was in the
wrong position allowing water to backflow from the active pipeline and out the sample port valve
which is left open to prevent wellhead damage from freezing.  The attached photograph shows
the well valve configuration.

After the release, the flow meter on the inactive well indicated a decrease (reverse flow) 
from last month of approximately 133,000 gallons.  HMC considers this volume representative 
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of the actual release volume; however, HMC used a continuous flow volume from the time of 
well operation to when the release was discovered (approximately 216,000 gallons) to 
conservatively calculate a radiological dose assessment.  Using this very conservative total flow 
volume and a U-nat concentration of 0.3 milligrams/liter (based on Kinetic Phosphorescence  
Analyzer results), estimates of the maximum amount of uranium released and the resulting 
surface soil source term for radiological dose assessment purposes are summarized as follows: 

 Total mass of U-nat in groundwater released to surface soil = 245 g (0.54 lbs)
 U-nat Activity released = 1.7E-04 Ci (8.3E-05 Ci for U-238 and U-234; 3.7E-06 Ci for U-

235)
 Volume of impacted soil (assuming 15 cm soil depth affected) = 9.71E+08 cm3
 Mass of impacted soil = 1.55E+09 g (assuming bulk density of 1.6 g/cm3)
 Increase in U-nat concentration in affected soil volume = 0.16 mg/kg (0.11 pCi/g)

A complete copy of the dose assessment performed by Environmental Restoration Group is 
attached and shows the location and aerial extent of the discharge. 

The dose assessment demonstrates that 1) radiological impacts were not significant 
relative to the public dose limits given in 10 CFR 20.1301, 2) incremental uranium 
concentrations in surface soils were insignificant and likely not measurable relative to 
background,  and 3) the release impacted only property owned by HMC; therefore, no 
remediation of soil is required. 

HMC performed an incident investigation to identify additional corrective actions that can 
be taken to prevent these types of incidents.  Additional corrective actions that Homestake will 
implement include updating standard operating procedures specific to zeolite operation, and 
additional personnel training. 

If you have any questions or comments regarding this matter, please contact me via e-
mail at bbingham@homestakeminingcoca.com or at the Grants office at 505.290.8019. 

Respectfully, 

Brad R. Bingham 
Closure Manager 
Homestake Mining Company of California 
Office:  505.287.4456 x34 | Cell:  505.290.8019 

Copy To: 
Document Control, NRC (hard copy) 
Mark Purcell, EPA, Dallas, Texas (electronic copy) 
M. McCarthy, Barrick, Salt Lake City, Utah (electronic copy)
D. Lattin, Barrick, Elko, Nevada (electronic copy)
R. Whicker, ERG, Albuquerque, New Mexico (electronic copy)

Attachments
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Well Valving Photograph
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Photograph showing typical well configuration with valves in correct position 



Attachment 2 

ERG Technical Memorandum



 

September 8, 2020 1           

Environmental Restoration Group, Inc. 
8809 Washington St NE, Suite 150 

Albuquerque, NM  87113 
ph: (505) 298-4224  

www.ERGoffice.com 
 

TECHNICAL MEMORANDUM 
To: Brad Bingham (HMC) Date: September 8, 2020 
From: Randy Whicker (ERG) Project: HMC Grants Reclamation Project 
Direct: 970-556-1174 Task(s): Radiation Safety Officer 
Cc: Kyle Martinez (HMC); Chuck Farr (ERG) 

Subject: Dose assessment for offsite groundwater spill (Well 490) 

 
Dear Mr. Bingham, 
 
This memorandum provides a radiological dose assessment for the recent unplanned release of impacted 
offsite groundwater from Well 490 in a vacant lot owned by Homestake Mining Company (HMC) south of 
the Grants Reclamation Project (Site).  This information has been developed for spill response reporting 
to applicable regulatory agencies, including the U.S. Nuclear Regulatory Commission (NRC) and the New 
Mexico Environment Department (NMED).  Applicable specifications are found in HMC’s standard 
operating procedure SOP-21 (Spill Response and Reporting), which incorporates the requirements of 10 
CFR 20 (Subpart M) and 10 CFR Part 40.60 under NRC Radioactive Materials License SUA-1471, and NM 
Administrative Code (NMAC) 20.6.2.1203, WQCC Regulation 1-203 under discharge permit DP 200.  
 
Please let me know if you have questions or need more information. 
 
Thanks, 
 
Randy Whicker, CHP 
Radiation Safety Officer,  
HMC Grants Reclamation Project 

 
Environmental Restoration Group, Inc. 
8809 Washington St. NE, Suite 150 
Albuquerque, NM 87113 
Email: RandyWhicker@ergoffice.com 

mailto:RandyWhicker@ergoffice.com
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Radiological Dose Assessment for Offsite Groundwater Spill at Well 409 
 
1. Spill Information 
 
An unplanned release of impacted offsite groundwater in the vicinity of Well No. 490 occurred south of 
the Grants Reclamation Project (Site) in a vacant lot owned by Homestake Mining Company (HMC).  This 
accidental release was discovered and stopped by HMC staff on September 1, 2020.  The release is 
believed to have begun about 6 days earlier (August 26, 2020) due to a check valve failure combined with 
the fact that two manual valves had inadvertently been left in the open position prior to resumption of 
pumping offsite groundwater to the 1200 gpm zeolite treatment facility on top of the large tailings pile 
(LTP).   
 
It is conservatively estimated that a maximum of approximately 216,000 gallons of groundwater may have 
been released to the ground during this 6-day period.  The release appears to have affected an area within 
the vacant lot of about 1.6 acres, including ponding on the ground surface and pooling in a small ditch on 
the western boundary of the lot (Figure 1).  None of the spilled groundwater migrated outside of the 
boundaries of the vacant lot (beyond HMC property).  Recent offsite collection water quality data indicates 
natural uranium (U-nat) concentrations of about 0.3 mg/L.  Other radionuclides of potential concern (e.g. 
Ra-226 and Th-230) have not impacted offsite groundwater aquifers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1:  Location of Well 490 spill relative to the tailings piles (left) and approximate extent of affected 
area (right). 
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2. Calculated Release / Source Term Estimates 
 
Based on the above information, conservative estimates of the amount of uranium released from the well 
and the resulting surface soil source term for radiological dose assessment purposes were calculated as 
follows: 
 

• Total mass of U-nat in groundwater released to surface soil = 245 g (0.54 lbs). 
• U-nat Activity released = 1.7E-04 Ci (8.3E-05 Ci for U-238 and U-234; 3.7E-06 Ci for U-235).1   
• Volume of impacted soil = 9.71E+08 cm3 
• Mass of impacted soil = 1.55E+09 g (assuming bulk density of 1.6 g/cm3). 
• Increase in U-nat concentration in affected soil volume = 0.16 mg/kg (0.11 pCi/g).2   

 
For the volumetric soil source term used in the radiological dose assessment (Section 3), the increase in 
U-nat concentration estimated above was assumed uniformly distributed across 1.6 acres to a soil depth 
of 15 cm, and the relative activity abundance of uranium isotopes was assumed at 48.9% for U-238 and 
U-234, 2.2% for U-235 resulting in the following isotopic uranium concentrations: 
 

• U-238 = 0.05 pCi/g 
• U-234 = 0.05 pCi/g 
• U-235 = 0.002 pCi/g 

3. Radiological Dose Assessment 
 
The RESRAD-ONSITE modeling code (ANL, 2016) was used to simulate the above-background radiological 
dose to a receptor located in the center of the assumed source term (contaminated area) as defined 
above.  Receptor annualized occupancy times were assumed to be 50% indoors (in a dwelling) and 25% 
outdoors (outside the dwelling but within the contaminated zone).  Model pathways included external 
(direct) exposure, plant ingestion, soil ingestion/inhalation, and radon/progeny inhalation.  The drinking 
water pathway was not modeled as local residents exclusively use treated municipal water supplies.  
Consumption of meat (livestock) and aquatic foods (e.g. fish) was not modeled as these pathways are 
unrealistic for the affected land and local climate.  Precipitation was assumed to be 15 cm/year.  All other 
modeling parameters were conservatively assumed equivalent to RESRAD default values (considered 
generally applicable across the United States). 
 
Summary RESRAD modeling results are tabulated in Figure 2 and graphed in Figures 3 and 4.  The 
maximum dose (6.63E-03 mrem/yr) occurs at time zero (t = 0 years), and is insignificant relative to the 

 
1 These are not reportable quantities under EPA’s CERCLA program. 
2 This increase is below detection limits for typical analytical methods, and could not realistically be measured in 

excess of normal background concentrations. 
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100 mrem/yr public dose limit specified in 10 CFR 20.1301.  The largest component of the total dose 
comes from external gamma radiation associated with U-238 and its short-lived decay products. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2:  Tabulated summary of model input data and dose output results. 

Figure 3:  Graphical summary of dose by radionuclide for all modeled pathways. 
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4. Conclusions  
 
Based on the results of this radiological dose assessment for the groundwater spill near Well 490, the 
potential radiological impacts to human health from the spill are insignificant relative to the public dose 
limits given in 10 CFR 20.1301.  The incremental increase in uranium concentrations in surface soils in the 
affected area, is also insignificant and is unlikely to be measurable in excess of background with available 
soil sampling techniques and analytical laboratory methods.   
 
5. Reference 
 
Argonne National Laboratory (ANL).  2016.  RESRAD-ONSITE for Windows. Version 7.2. 
 
 

Figure 4:  Graphical summary of dose by pathway for all modeled radionuclides. 
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