
UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

Mr. Brad R. Bingham
Closure Manager
Grants Reclamation Project 
Homestake Mining Company of California
P.O. Box 98/Highway 605
Grants, NM  87020

SUBJECT: HOMESTAKE MINING COMPANY OF CALIFORNIA, U.S. NUCLEAR 
REGULATORY COMMISSION COMMENTS ON REVISED REPLY TO 
REQUEST FOR ADDITIONAL INFORMATION ON HOMESTAKE MINING 
COMPANY OF CALIFORNIA’S PROPOSED METHODOLOGY FOR 
DEMONSTRATING COMPLIANCE WITH TITLE 10 CODE OF FEDERAL 
REGULATIONS PART 20.1301 AND TITLE 10 CODE OF FEDERAL 
REGULATIONS PART 20.1302 (DOCKET NUMBER 04008903, LICENSE 
NUMBER SUA-1471)

Dear Mr. Bingham: 

By letter dated March 31, 2020,1 Homestake Mining Company of California (HMC) provided a 
revised response to a request for additional information to address comments submitted in the 
U.S. Nuclear Regulatory Commission (NRC) staff’s letter dated August 30, 2019.2  These 
comments focused on HMC’s proposed methodology for demonstrating compliance with Title 10 
Code of Federal Regulations (10 CFR) Part 20.1301 and 10 CFR 20.1302.  The NRC staff 
reviewed the revised response and has the following additional comments (enclosed).  In 
addition, the NRC staff reviewed the most recent semiannual environmental monitoring reports3 
and has additional comments related to HMC’s environmental monitoring program and its 
annual public dose estimates.

The NRC staff requests responses to the requested items within 60 days of the date of this 
letter.

In accordance with 10 CFR Section 2.390 of the NRC’s “Agency Rules of Practice and 
Procedure,” a copy of this correspondence will be available electronically for public inspection in 
the NRC Public Document Room or from the Publicly Available Records component of NRC’s 
Agencywide Documents Access and Management System (ADAMS).  ADAMS is accessible 
from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html.

1 ADAMS Accession No. ML20094F859.
2 ADAMS Accession No. ML19239A165.
3 The most recent semiannual environmental monitoring report is dated February 25, 2021.  ADAMS Accession No. 
ML21067A499.
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If you have any questions regarding this matter, please contact me at 301-415-7777, or via 
email at ron.linton@nrc.gov. 

Sincerely,

Ron C. Linton, Project Manager 
Uranium Recovery and Materials

Decommissioning Branch
Division of Decommissioning, Uranium Recovery
  and Waste Programs
Office of Nuclear Material Safety 
  and Safeguards

Docket No.: 040-08903
License No.: SUA-1471

Enclosure:  As stated

cc via ListServ: 
      Mark Purcell (EPA) 
      Kurt Vollbrecht (NMED) 
      Bernadette Tsosie (DOE) 
      Chris Burrus (OSE)

Signed by Linton, Ron
 on 07/23/21

mailto:ron.linton@nrc.gov
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1 Enclosure

Nuclear Regulatory Commission (NRC) Staff Comments on Homestake Mining Co. of 
California (HMC or the Licensee) Revised Request for Additional Information (RAI) 

Responses, Additional Comments on the Environmental Monitoring Program
and HMC’s Public Dose Determination

NRC Staff Comments on Revised RAI #2 Response

Issue: HMC proposed postponing demonstrating its compliance determination with the 
public dose limits, specified in Title 10 Code of Federal Regulations (10 CFR) 20.1301, by 
predicating its determination on the approval of a license amendment request, currently 
under NRC staff review, to move its present background radon monitoring station.

Comment: HMC has not adequately demonstrated a method for compliance with 10 CFR 
20.1301 under its current licensing basis.  In its most recent semiannual environmental 
monitoring report, HMC states “Until this issue is resolved, NRC has directed HMC to 
continue using the current/historical method for calculating public dose from facility radon 
emissions.” 1  However, the NRC staff has not been able to confirm this statement.  
HMC should either justify its current methodology at this time, in accordance with 
comments already presented by the NRC staff, or otherwise demonstrate compliance with 
10 CFR 20.1301.  This demonstration may include, for example, an application for 
authorization under 10 CFR 20.1301(d). 

NRC Staff Comments on Revised RAI #3 Response

Issue: HMC described methods to estimate the magnitude of unmonitored releases of 
radon from locations in the groundwater treatment systems that are most likely to discharge 
radon gas to the atmosphere but did not discuss the potential for dissolved radon in 
groundwater not in equilibrium with radium.  

Comment: Although HMC stated that they would base regulatory compliance on 
measurements, instead of modeling, HMC developed estimates of radon effluent quantities 
from the spray evaporators, the clarifier tanks outside the reverse osmosis building, and 
other sources of radon.  Because compliance with public dose limits will not be based on 
the estimates HMC developed, the NRC staff is not requesting a response to this comment.  
The NRC staff comments, however, may be helpful for HMC preparing reports to comply 
with 10 CFR 40.65 and preclude additional responses to NRC staff comments at a later 
date.

Based on the HMC’s description of the estimated release of radon from the spray 
evaporators and the clarifier tanks,2 secular equilibrium with radium-226 (Ra-226) is 
assumed for radon-222 (Rn-222) dissolved in water for these identified source terms.  Data 
presented by HMC indicate that the influent to the clarifier tanks has a maximum measured 
Ra-226 concentration of 3.2 picoCuries/liter (pCi/l).  The maximum Ra-226 concentrations 
in pond water, serving as feed to the spray evaporators, range from 39 to 77.8 pCi/l.  Rn-
222 releases were calculated using those concentration values for Rn-222 due to assumed 
secular equilibrium.

1 Refer to Section 2.2 of Agencywide Documents Access and Management System (ADAMS) Accession No. 
ML21067A499.
2 Refer to HMC response to RAI #3 in ADAMS Accession No. ML20094F859.
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However, the NRC staff notes that HMC did not provide a basis for assuming secular 
equilibrium with Ra-226 for Rn-222 dissolved in groundwater at the HMC site.  The U.S. 
Environmental Protection Agency (EPA) previously sampled a small number of private 
wells near the HMC site.3 The concentration of Rn-222 dissolved in groundwater from these 
samples ranged from less than 49 pCi/l (the detection level) to over 1,400 pCi/l.  HMC 
should consider providing a justification (e.g., sample results) for its assumed Rn-222 
concentration for its estimated source terms and any other potential radon source terms 
that are open to the atmosphere.

Additional Comments on HMC’s Environmental Monitoring Program (ACEMP):

ACEMP #1

In a recent license amendment request (LAR),4 HMC provided the following wind rose 
information that was collected from an onsite meteorological tower during the years 2017-2019:

Figure 1: Wind rose at HMC tower for the years 2017-2019 (adapted from Attachment 2, Figure 3, of 
ADAMS Package Accession No. ML20356A287)

HMC provided the locations of the Environmental Monitoring Program (EMP) monitoring and 
sampling locations in its February 2021 environmental monitoring report (refer to Figure 1 of 
ADAMS Accession No. ML21067A499).  Using the coordinates provided by HMC, the NRC staff 
combined these locations with the 2018 wind rose as shown in Figure 2 below.

3 Refer to Section 2.7.4 of Human Health Risk Assessment, Homestake Mining Co. Superfund Site, Cibola County, 
New Mexico, Khoury, G.A., U.S. EPA, December 2014, ADAMS Package Accession No. ML19057A218.
4 ADAMS Package Accession No. ML20356A287.
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Figure 2: HMC environmental monitoring stations and 2018 wind rose (adapted from Figure 1 of ADAMS 
Accession No. ML21067A499 and Attachment 2, Figure 3, of ADAMS Package Accession No. 
ML20356A287)

After reviewing the results of HMC’s EMP particulate sampling results, certain descriptions by 
the licensee in its semiannual environmental monitoring reports appear to be incorrect.  The 
following statement has appeared for at least the last several years in Section 2.1, “Air 
Particulate Monitoring”, of HMC’s semiannual environmental monitoring reports:

Those locations identified as HMC-1, HMC-1 A, HMC-2, and HMC-3 are areas at the 
property boundary expected to have the highest predictable concentrations of airborne 
radioactive particulate. The predominant wind direction is from the southwest; 
accordingly, HMC-1, HMC-2 and HMC-3 are generally located downwind from 
Homestake's reclamation activities. HMC-1 A is northeast of EP-3 located north of the 
mill site. The location identified as HMC-6 represents background conditions for air 
particulates and is located due west of the large tailings pile at the western most side of 
the property boundary. Locations HMC-4 and HMC-5 are site proximal to the nearest 
residences.

The following NRC staff observations describe deficiencies in the semiannual report 
descriptions.  These observations are derived from the summary of onsite wind data described 
above and data provided in the licensee’s semiannual environmental monitoring reports:

1. Onsite meteorological data (Figure 1 above) shows predominant, low speed, and high 
atmospheric stability, winds from the NE and ENE, and not from the SW, as stated by 
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HMC in its semiannual environmental reports.  HMC should revise either the statement 
in future semiannual environmental monitoring reports, or revise the data provided in the 
LAR, depending on which is determined to be correct.

2. Consistent with the apparent predominant, low speed, and high atmospheric stability 
winds from the NE and ENE, recent monitoring of particulate matter concentrations in air 
at HMC-4 and HMC-5 indicate these stations generally detect more uranium (and other 
particulate radionuclides) in air than upwind (not downwind as described by HMC) 
locations HMC-1 A, HMC-1, HMC-2, and HMC-3.  Figure 3 below presents net 
concentrations in air for all particulate radionuclides in 2017 and 2018.   Figure 4 below 
presents net uranium concentrations in air for the years 2017-2020.  As described here, 
the licensee’s statements that HMC-1, HMC-1 A, HMC-2, and HMC-3 are areas at the 
property boundary expected to have the highest predictable concentrations of airborne 
radioactive particulate is contrary to the licensee’s air sampling results.  HMC should 
address this apparent discrepancy in future EMP report(s).

3. While it appears to be the case, the licensee should confirm in future EMP report(s) that 
the “nearest” residences are the maximally exposed members of the public used for 
demonstrating compliance with 10 CFR 20.1301 (refer to 10 CFR 20.1302(b)(1)).  This is 
not the same as calculating a maximum theoretical dose.  HMC should determine who, or 
what group, receives the highest exposure.  See NUREG-17365 for additional guidance.

5 NUREG-1736, "Consolidated Guidance: 10 CFR Part 20 - Standards for Protection Against Radiation," October 
2001, ADAMS Accession No. ML013330179.
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Figure 3: Net particulate concentrations at HMC environmental monitoring stations for 2017 and 2018 
(after subtracting results from HMC-6, the designated background station)

Figure 4: Net uranium particulate concentrations at HMC environmental monitoring stations for 2017-
2020 (after subtracting results from HMC-6, the designated background station)
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Additional Comments on HMC’s public dose determination (ACPD):

ACPD #1

Referring to Figures 3 and 4 above, and in light of the discrepancies noted in HMC’s statements 
in its semiannual environmental monitoring reports that appear to be based on previous 
operations and a different wind rose, the licensee should provide an analysis of background 
station HMC-6.  Specifically, the licensee should assess the relevance of using HMC-6 as a 
background station for particulate monitoring using monitoring data to demonstrate that HMC-6 
is located in the least prevalent wind direction and is not impacted by site operations.

ACPD #2

The regulation in 10 CFR 20.1301(a)(1) states, in part: 

The total effective dose equivalent to individual members of the public from the licensed 
operation does not exceed 0.1 rem (1 mSv) in a year, exclusive of the dose contributions from 
background radiation…

The definition of “year” in 10 CFR 20.1003 is as follows:

Year means the period of time beginning in January used to determine compliance with the 
provisions of this part. The licensee may change the starting date of the year used to determine 
compliance by the licensee provided that the change is made at the beginning of the year and 
that no day is omitted or duplicated in consecutive years.

The NRC staff reviewed HMC’s public dose assessment for the past several years.  As a result 
of this review, the NRC staff compiled the collection periods for the various media that are used 
to calculate the public dose and tabulated these dates in Table 1 below.

Dose  Assessment 
Year1 Radon Gamma Particulates3

2017 ?2 -1/9/2018 ?2 – 12/31/17 12/31/17
2018 1/9/18 – 1/7/19 1/1/18 – 12/31/18 Not provided
2019 1/7/19 – 1/3/20 1/1/19 – 12/31/19 12/31/19
2020 1/3/20 – 1/6/21 1/1/20 – 12/31/20 Not provided

1 Data taken from the semiannual environmental monitoring reports for the year indicated
2 The dates for the first semiannual monitoring period appear to be incorrect (incorrect year)
3 Last quarterly collection date

Table 1: EMP monitoring and sampling time intervals (beginning and ending dates) used for public dose 
assessment.

The NRC staff observes that the collection period for direct gamma radiation and particulates 
appear to be collected and reported on a calendar year basis.  However, the collection period 
for radon monitoring appears to vary from year to year.  Although the annual public dose 
assessment appears to be performed on a calendar year basis (e.g., the 2020 Annual Public 
Dose Estimates in Attachment 4 of ADAMS Accession No. ML21067A499), it is not clear what 



7

HMC is using as the compliance year 6 as the collection dates for radon monitoring results do 
not match up with the calendar year.   

The licensee should provide a description of HMC’s compliance year used to demonstrate 
compliance with 10 CFR20.1301(a)(1) that is consistent with the stated regulations.

6 Additional discussion of the definition of “year” can be found in Questions 40 and 434 of Questions and Answers 
from Eight Sets of Questions and Answers on the Major Revision of 10 CFR Part 20, ADAMS Accession No. 
ML093240410.


