
 
 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 
 

July 1, 2020 
 
 
David Pierce 
Closure Manager 
Grants Reclamation Project  
Homestake Mining Co. of California 
P.O. Box 98/Highway 605 
Grants, NM  87020 
 
SUBJECT:  U.S. NUCLEAR REGULATORY COMMISSION STAFF ACCEPTANCE 

REVIEW AND REQUEST FOR SUPPLEMENTAL INFORMATION FOR THE 
HOMESTAKE MINING COMPANY OF CALIFORNIA REQUEST TO CHANGE 
THE BACKGROUND RADON MONITORING LOCATION, DOCKET NO. 
04008903, LICENSE NO. SUA-1471 

 
Dear Mr. Pierce: 
 
By letter dated March 31, 2020,1 the Homestake Mining Company of California (HMC, the 
licensee) submitted a license amendment application to the U.S. Nuclear Regulatory 
Commission (NRC) staff for review and approval.  Specifically, HMC is proposing to change the 
location of its background radon monitoring location from HMC-16 to HMC-1OFF based on the 
conceptual site model proposed in its September 23, 2013, submittal 2 and data acquired after 
the 2013 submittal.   
 
Because this is the second request to change the radon monitoring location (the original request 
was withdrawn in 2016 3) and contains new information not available when the NRC staff 
reviewed the September 2013 submittal, the NRC staff took a fresh look at this request.  This 
fresh look consisted of reviewing recently acquired monitoring data at the Homestake Grants 
Reclamation Project, reviewing historical monitoring data in the Grants Mineral Belt area, 
reviewing previous NRC staff request for additional information (RAI), reviewing previous U.S. 
Environmental Protection Agency activities in the area related to radon, and reviewing NRC staff 
guidance 4 related to radon and public exposure limits that was finalized in 2019.   
 
As acknowledged in HMC’s application, the NRC staff requested a complete response to the 
February 2016 RAI.5  This request was communicated to HMC on multiple occasions prior to 
receiving HMC’s application.  In its application, HMC stated that the issues raised by the NRC 
staff are “…of little practical significance to the current evaluation as the conclusions reached in 
this Report are largely based on measurement data.”  Based on this assessment, HMC did not 
respond to the February 26, 2016, RAI.  Therefore, all of the deficiencies identified by the NRC 

 
1 Agencywide Documents Access and Management System (ADAMS) Accession No. ML20094F627 
2 ADAMS Accession No. ML13281A790 
3 ADAMS Accession No. ML16181A073 
4 ADAMS Accession No. ML15051A002 
5 ADAMS Accession No. ML15155B689 
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staff remain unanswered.  As described in the enclosed request for supplemental information 
(RSI), the NRC staff disagrees with HMC’s assessment. 
 
The NRC staff has completed its acceptance review of the information provided by the licensee 
and has determined that it does not contain adequate information for the NRC staff to begin a 
detailed technical review and that supplemental information is needed.  In addition to a 
complete response to the 2016 RAI, the information needed to continue our review is described 
in the enclosed RSI. 
 
Responses to the February 2016 RAI and the enclosed RSI should be provided within 90 days 
from the date of this letter.  If HMC is unable to meet this response date, please notify the NRC 
staff, within two weeks of receipt of this letter, of your new submittal date and the reasons for 
the delay.  If the RAI and RSI responses do not provide sufficient information, the application 
may not be accepted for review. 
 
In accordance with 10 CFR 2.390 of the NRC’s “Agency Rules of Practice and Procedure,” a 
copy of this letter 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. 
 
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 
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Enclosure 

REQUEST FOR SUPPLEMENTAL INFORMATION 
HOMESTAKE MINING COMPANY OF CALIFORNIA 
BACKGROUND RADON MONITORING LOCATION 

Docket Number: 040-08903 
License Number: SUA-1471 

 
 
 
INTRODUCTION: 
 
Prior to the Homestake Mining Company of California (HMC, the licensee) withdrawing its initial 
September 23, 2013, license amendment request to change the background radon monitoring 
location, the Nuclear Regulatory Commission (NRC) staff issued an Request for Additional 
Information (RAI) to HMC on February 26, 2016.1  HMC did not respond to this RAI prior to 
withdrawing the 2013 license amendment request.  Prior to HMC submitting the current request, 
the NRC staff discussed the February 26, 2016, RAI with HMC and requested a response as 
part of a new license amendment application to change the background location.  In the current 
request, HMC discusses the unanswered February 26, 2016, RAI and states that the issues 
raised by the NRC staff are “…of little practical significance to the current evaluation as the 
conclusions reached in this Report are largely based on measurement data.”  Based on this 
assessment, HMC did not respond to the February 26, 2016, RAI.  Therefore, all of the 
deficiencies identified by the NRC staff remain unanswered.  
 
The NRC staff disagrees with HMC’s characterization of the February 26, 2016, RAI.  The 
February 26, 2016, RAI was designed to enable the NRC staff to understand and have 
confidence in the conceptual site model (CSM) originally proposed in the 2013 submittal and 
relied upon in the current request.  Until these deficiencies are addressed, the site model 
proposed by HMC will remain conceptual and the NRC can’t rely on it for demonstrating 
regulatory compliance.  As discussed below, the historical information reviewed by the NRC 
staff contains more detailed information related to a site model and the results do not appear to 
agree with the CSM proposed by HMC. 
 
The number of references discussing the importance of utilizing local meteorology to 
understand the movement of radon gas in the environment, especially in areas of complex 
terrain such as the Grants Mineral Belt area, are too numerous to mention.  In its September 23, 
2013, submittal, HMC stated “The meteorological parameter most important to understand 
transport of radon from off-site and site sources is wind.”  The wind data collected by HMC was 
utilized by the licensee in its dose modeling using the MILDOS code and in its CSM using the 
AERMOD code.  A large portion of the unanswered RAI addresses the quality of the collection 
of wind data.  Accordingly, in addition to responding to the Request for Supplemental 
Information (RSI) below, a complete response to the February 2016 RAI is needed. 
 
RSI-1 
 
Provide a rationale for using wind data from the year 2009 as a base case for all radon 
modeling pertaining to the proposed CSM performed to date.  As part of this rationale, discuss 
the discrepancy in the percent calms for the year 2009 compared to other years and how this 
impacts the proposed CSM. 

 
1 ADAMS Accession No. ML15155B689 
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Discussion 
 
The NRC staff reviewed the wind data used by HMC in the September 23, 2013, license 
amendment request and the current license amendment request.  HMC used wind data 
collected in 2009 from its onsite meteorological equipment and submitted daytime, nighttime, 
and composite wind roses from this time frame (see Figures 2-4 and 2-5 in ADAMS Accession 
No. ML13281A790).  HMC collects wind data and summarizes the results every year in its 
annual monitoring report.2  Therefore, it is unclear why HMC utilized the 2009 wind data when 
more recent data was available at the time of the September 23, 2013, submittal and the current 
submittal.  It is also unclear why HMC used the 2009 wind data with radon monitoring results 
that spanned a decade (2009-2019).  The NRC staff notes that radon studies generally utilize 
meteorological data that was collected concurrently with radon concentration measurements.  
The exception is if the meteorological data can be shown to be representative of long-term 
conditions in the study area(s).  The importance of establishing long-term representativeness of 
meteorological data was previously communicated to the uranium recovery industry in a public 
workshop.3 
 
One of the deficiencies identified by the NRC staff was that HMC did not demonstrate that the 
2009 wind data collected from the onsite meteorological equipment was representative of the 
conditions at the background monitoring stations or the points of compliance (see deficiency no. 
9 in the unanswered RAI).  The 2009 composite wind rose appears to be consistent, in terms of 
wind direction, with more current data submitted in its annual monitoring report.4  However, the 
percentage of calms in 2009 appears to be an anomaly compared to subsequent composite 
wind roses submitted by HMC.5  In 2009, the percentage of calms was reported as 8.76 percent 
(see Figure 2-5 and Table 2-1 of the 2013 submittal).  During this acceptance review, the NRC 
staff reviewed the annual monitoring reports from 2015 (0.0 percent calms), 2017 (0.0 percent 
calms), 2018 (1.43 percent calms), and 2019 (1.43 percent calms) and each of these years had 
significantly less percentage of clams.  The CSM proposed by HMC is based, in part, on high 
radon concentrations present during periods of calm or near calm conditions and being 
transported to the Grants Reclamation Project (GRP) by topography.  Having an accurate 
understanding of long-term meteorological conditions at the GRP and environs is an important 
first step in developing a CSM for a radon dose assessment.  
 
Basis 
 
This information is needed to determine compliance with the following requirements: 

• 10 CFR Part 40, Appendix A, Criterion 7 – this regulation requires an operational 
monitoring program be conducted to measure or evaluate compliance with applicable 
standards.  

• 10 CFR 20.1302(a) -  this regulation requires surveys of radioactive materials in effluents 
released to unrestricted and controlled areas to demonstrate compliance with public 
dose limits. 

 
2 See, for example,  ADAMS Accession Nos. ML16103A435, ML18102A947, and others. 
3 https://www.nrc.gov/materials/uranium-recovery/public-meetings/ur-workshops/rburrows-nrc.pdf 
(accessed 5/1/2020) 
4 See, for example, ADAMS Accession Nos. ML16103A435, ML18102A947, and others 
5 Ibid. 

https://www.nrc.gov/materials/uranium-recovery/public-meetings/ur-workshops/rburrows-nrc.pdf
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• 10 CFR 20.1501(a) – this regulation requires surveys for compliance purposes and for 
evaluating the concentrations and potential radiological hazards of residual radioactivity 
detected. 

 
RSI-2 
 
Provide justification for using the wind rose as described in the proposed CSM as appropriate 
for the GRP.  As part of this justification, address other studies that indicate the location of 
monitoring station HMC-1OFF is downwind from the large tailings pile (LTP).   
 
Discussion 
 
As part of its current submittal, HMC submitted a summary of a previous radon study (Buhl, et 
al., 1985 6) performed by the New Mexico regulatory body (currently, and hereafter referred to 
as, the New Mexico Environment Department (NMED)).  This study consisted of radon and 
gamma exposure measurements taken in the Grants Mineral Belt area from 1978-1980.  In 
addition to evaluating specific data points, the data was pooled into three major regions for the 
purpose of statistical testing.  The three regions were Ambrosia Lake, Anaconda (mill), and 
HMC (refer to Section 4.3, Tables 3.1, 3.2, and 4.3 of the NMED radon study).  HMC described 
background station 201 in the NMED radon study as representing local background relative to 
the GRP and as being close to HMC’s current preferred background location HMC-1OFF. 
 
The NRC staff reviewed the NMED radon study and provides the following observations.  As 
reported in the study results, background locations were not chosen to represent background for 
specific mining or milling locations.  Rather, 10 background locations were chosen to represent 
the natural radon environment prior to uranium development in the area (Section 4.2).  For 
tailings piles, the criteria for placing radon monitoring devices are discussed on p. 14 of the 
NMED radon study.  Criterion 4 was stated as “Establishing one or two background stations 
distant from the mill.”  Thus, background station 201 in the NMED radon study was used as part 
of a collection of background monitoring locations to obtain a mean background radon 
concentration for the entire region under evaluation, not as an upwind background monitoring 
location for the GRP.  This is specified in Section 4.2.1 and more clearly illustrated in Note (b) in 
Tables 3.1 and 3.2, and Note (a) in Table 4.3, of the NMED radon study.   
 
In fact, according to the NMED radon study cited by HMC, background station 201 (observed by 
HMC to be close to the current monitoring station HMC-1OFF) is actually in the downwind 
direction from the LTP, not upgradient as indicated by HMC (see, for example, the 2018 
Occupational Exposure Monitoring Study Report 7).  As stated in the NMED radon study, “The 
principal wind directions were out of the northwest at Anaconda, and out of the northwest and 
south-southwest at HMC.”  It was not stated in the study where the wind data was collected.  
However, the NRC staff observes that this description of wind directions at Anaconda and HMC 
is consistent with other studies performed near these two mills.  For example, see Figure 13 
(Anaconda wind rose) in NUREG/CR-1133 8 and Figure C-4, Wind Rose for November 1975 at 

 
6 ADAMS Accession No. ML20108E847 
7 ADAMS Accession No. ML19154A596 
8 NUREG/CR-1133, ANL/ES-81, Momeni, M. H., et al., Radon and Radon-Daughter Concentrations in Air 
in the Vicinity of the Anaconda Uranium Mill, November 1979. 
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Field Location #802, Grants, New Mexico, in Environmental Protection Agency (EPA), 1976.9  
According to the EPA report, Field Location #802 was located “…0.3 miles east of the 
[Homestake] mill…”  While the EPA study only covered one month, November was chosen 
based on maximum radon levels.  The percentage of calms for November 1975 was one 
percent, similar to more recent data from HMC as discussed above. 
 
The NRC staff observes that these other descriptions of wind at the GRP, while consistent with 
each other, are not consistent with the wind roses used in the HMC CSM (refer to Figures 2-4 
and 2-5 in the 2013 submittal).  In addition, the radon monitoring stations north of the GRP were 
specifically referred to as “downwind from HMC” in the NMED radon study (refer to Section 
3.2.1).  NMED observed that radon values at stations 203, 204, and 205 (just north of the LTP, 
refer to Figure 3A of HMC’s current submittal) are higher than station 202 which is higher than 
station 201.  NMED also suggested (p. 28 of the radon study) that the data they collected 
indicated that the assumption that background conditions exist beyond a distance of 1.5 miles 
from a uranium facility may not be valid.  Based on this description, HMC’s proposed location for 
a background radon station (HMC-1OFF, located near where station 201 was) would not be an 
acceptable choice due to potential impacts from the LTP. 
 
Basis 
 
This information is needed to determine compliance with the following requirements: 

• 10 CFR Part 40, Appendix A, Criterion 7 – this regulation requires an operational 
monitoring program be conducted to measure or evaluate compliance with applicable 
standards.  

• 10 CFR 20.1302(a) -  this regulation requires surveys of radioactive materials in effluents 
released to unrestricted and controlled areas to demonstrate compliance with public 
dose limits. 

• 10 CFR 20.1501(a) – this regulation requires surveys for compliance purposes and for 
evaluating the concentrations and potential radiological hazards of residual radioactivity 
detected. 

 
RSI-3 
 
Provide justification for using the GRP onsite wind data at distant locations (i.e., the Northwest, 
San Mateo Creek (SMC), and Lobo Creek drainages) instead of collecting actual wind data in 
these areas.  As part of this justification, address how actual wind data in these distant areas 
impacts the proposed CSM. 
 
Discussion 
 
Another discrepancy associated with the application of the 2009 meteorological data is the use 
of this data in the AERMOD code used to show the dispersion of a theoretical radon source 
placed offsite in each of the three drainages identified by HMC (Northwest, San Mateo, and 
Lobo Creek).  It is not clear why HMC did not use data available for these areas.  For example, 
Gedayloo, et al. (1979),10 provide a detailed description of wind movement in the Ambrosia 

 
9 Technical Note ORP/LV-76-4, Report of Ambient Outdoor Radon and Indoor Radon Progeny 
Concentrations During November 1975 at Selected Locations in the Grants Mineral, New Mexico, U.S. 
Environmental Protection Agency, June 1976.  
10 LA-7628-MS, UC-11, Gedayloo, T., et al., Summertime Nocturnal Drainage Flow in the San Mateo and 
Ambrosia Lake Air Sheds of the Grants Basin, January 1979. 
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Lake (i.e., Northwest) and San Mateo air sheds during the summer of 1978, including composite 
effects.  The NRC staff requested information on composite effects in the unanswered RAI.  
Composite effects were measured during 1978 at the Channel station, located 2.1 kilometer 
(km) southwest from the junction of Highways 53 (now 605) and 509.  While the daytime wind 
roses (Figure 16 of Gedayloo, et al.) are more westerly than the 2009 HMC daytime wind data 
(Figure 2-4(a) of the HMC 2013 submittal), the drainage flow wind roses for the San Mateo 
drainage and the Channel station (Figure 10 of Gedayloo, et al.) appear to have the same 
predominant direction as the HMC nighttime wind data (Figure 2-4(b) of the HMC 2013 
submittal) but the Ambrosia Lake drainage is significantly different.   The authors cautioned that 
the study is limited in terms of extrapolating the findings south of the Channel station. They also 
recommended a network of 15-20 surface recording instruments placed throughout the basin 
and noted the need to characterize flow during all seasons.   
 
The NRC staff observes that the radon concentration curves for the Ambrosia Lake region (see 
Figure 5 of Droppo, et al.11), using measured radon sources (e.g., mine vents and tailings piles) 
and local wind data, is significantly different from HMC’s predicted transport of a hypothetical 
radon source using GRP wind data in the Northwest drainage (refer to Figure 4-2(b) of HMC’s 
2013 submittal).  As other authors caution, these authors note that as the distance of the radon 
plume travel becomes greater, the effect of the local release point dispersion characteristics 
becomes progressively smaller.  Said another way, the local meteorological data for a given 
radon source and receptor (or background) location are more relevant than data from far away 
locations, especially in areas of complex terrain.  As a result of the discrepancies noted above, 
the NRC staff can’t comment on which set of meteorological data is “correct”, only that without 
additional corroborating evidence and a demonstration of representativeness (point of 
compliance, background location, etc.), the CSM proposed by HMC is neither consistent with 
other studies in the vicinity of the GRP nor does it provide a rationale to set those other studies 
aside.   
 
Basis 
 
This information is needed to determine compliance with the following requirements: 

• 10 CFR Part 40, Appendix A, Criterion 7 – this regulation requires an operational 
monitoring program be conducted to measure or evaluate compliance with applicable 
standards.  

• 10 CFR 20.1302(a) -  this regulation requires surveys of radioactive materials in effluents 
released to unrestricted and controlled areas to demonstrate compliance with public 
dose limits. 

• 10 CFR 20.1501(a) – this regulation requires surveys for compliance purposes and for 
evaluating the concentrations and potential radiological hazards of residual radioactivity 
detected. 

 
RSI-4 
 
Provide additional justification for assuming the GRP is affected by the SMC and Northwest 
drainages when other published studies using radon monitoring data found no such effect. 
 

 
11 PNL-4033, Droppo, J.G., and Glissmeyer, J.A., Battelle Pacific Northwest Laboratory, An Assessment 
of the Radon Concentrations in Air Caused by Emissions from Multiple Sources in a Uranium Mining and 
Milling Region.  A Case study of the Ambrosia Lake Region of New Mexico. December 1981. 
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Discussion 
 
In addition to the qualitative aspects (e.g., wind direction) impacting the acceptability of HMC’s 
CSM, the NRC staff also reviewed the quantitative results of historical radon studies performed 
in the area.  Jackson, et al. (1980 12) performed a study in the 1978-1979 time frame to 
characterize radon emissions from underground uranium mines.  Droppo, et al., used these 
estimates for mines in the Ambrosia Lake area as well as other data for one active and one 
inactive mill, to derive a total annual radon emission of approximately 132,700 Curies of radon 
from the Ambrosia Lake area.  Because these time frames reasonably coincide with the NMED 
radon study (1978-1980), the NRC staff used these estimates in its analysis of measured radon 
values in the NMED radon study cited by HMC.   
 
The NRC staff evaluated NMED station 414 (refer to Figure 3A, upper right corner, of HMC’s 
current submittal).  This station is situated at the intersection of Highways 53 (now 605) and 
509.  According to Figure 10 of Gedayloo, et al., it is also located in the Ambrosia Lake and San 
Mateo air drainage flow path.  The first and second year average radon concentration values 
were 1.50 and 1.69 picoCuries/liter (pCi/l).  This compares well with the November 1976 EPA 
study.  The EPA used station 804 (see Figure 1 of the study) that was located on the other side 
of Highway 509 just south of where station 414 was located.  The EPA recorded a radon 
concentration of 1.86 pCi/l.  Note that this represents one month (November 1975) during 
highest expected radon concentrations.  The yearly average would most likely be closer to what 
the NMED radon study found, due to seasonal effects.  These types of seasonal radon 
concentrations can be seen in the previously mentioned Anaconda mill study in NUREG/CR-
1133 at the various on site and background radon monitoring locations that have the data 
broken out into seasons. 
 
NMED discussed the results of station 414 in Section 3.2.1 of the radon study.  According to 
NMED, station 414 was located 3 to 4 miles from the nearest active mine or mill and situated in 
the drainage pattern.  NMED noted that the radon concentrations were elevated at station 414, 
but could not conclude that the elevated results were due to mining and milling activities.  
NMED recognized, as did other authors, that station 414 was located near outcrops of 
mineralized rocks (again, refer to Figure 3A, upper right corner, of HMC’s current submittal).  
The EPA (1976) came to the same conclusion with their measurements at station 804 (see 
page 15 of the study).  The EPA noted that the classification of the measurements at station 804 
as elevated was conservative as the radon concentrations at this location were slightly lower 
than at other elevated locations.  
 
If it could not be concluded that a source term of 132,700 Curies of radon was causing elevated 
levels a few miles downgradient in the drainage in an area with highly defined meteorology, it is 
not clear to the NRC staff how current radon concentrations in the Ambrosia Lake and San 
Mateo areas are affecting the radon concentrations at HMC-1OFF which is approximately 8 
miles south of where station 414 was located, or HMC 4 and HMC-5, another 2 miles or so even 
further south.  The EPA, under its Superfund authority, performed a detailed Human Health Risk 
Assessment 13 (HHRA) of the subdivisions south and southwest of the GRP (the Five 
Subdivisions).  As part of the HHRA, the EPA collected a total of 751 outdoor long-term radon 

 
12 NUREG/CR-1273, PNL-3262, Jackson, P.O., et al., Battelle Pacific Northwest Laboratory, Progress 
Report 2, An Investigation of Radon -222 Emissions from Underground Uranium Mines, February 1980. 
13 Human Health Risk Assessment, Homestake Mining Co. Superfund Site, Cibola County, New Mexico, 
Khoury, G.A., U.S. EPA, December 2014, ADAMS Accession No. ML19057A218. 
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samples from several areas around the HMC facility, the Five Subdivisions, and Bluewater 
Village (background area).  These included a total of 122 radon monitors placed on 12 posts 
erected at various locations along the HMC fence line and 120 radon monitors placed on 9 
posts at various locations upgradient and downgradient from the GRP (see Figures 2-4 and 2-5 
of the HHRA).  Using the same definition of upgradient as HMC,14  and 4 upgradient radon 
monitoring locations, the EPA did not find a trend in the level of radon flowing from the north 
towards the HMC facility.    
 
The NRC staff is aware of studies demonstrating the type of drainage flow impacting radon 
releases from uranium mining and milling activities proposed by HMC.  For example, Momeni et 
al. (1982 15) conducted detailed studies at a mine and mill in complex terrains in Colorado 16 and 
New Mexico 17 characterized by vertical-walled canyons surrounded by mesas with rolling hills.  
These studies collected detailed data on topography, meteorology, smoke tracer tests, and 
radon concentrations.   The meteorology data collected included wind speed, wind direction, 
and stability with various height towers located within the canyons and on the mesas.  The 
furthest monitoring station during these studies was approximately 1 km (0.6 mile) from the 
radon source.  The results are compared to the Anaconda mill site (Grants, NM – see 
NUREG/CR-1133) which has relatively level terrain (according to Momeni, et al., 1982).   
However, the NRC staff is not aware of any published studies documenting such long-ranging 
effects as the ones proposed by HMC in its CSM.  In addition, compared to the studies 
referenced herein, HMC has not provided the type or quantity of data (e.g., the deficiencies 
raised in the unanswered RAI) necessary for the NRC staff to perform a detailed technical 
analysis of the proposed CSM.   
  
The NRC staff also evaluated NMED station 201 (whose location is similar to HMC-1OFF, 
according to HMC).  From a visual comparison of the radon concentrations at stations 414 and 
201 in Year 1 [Figure 3-2 (1.5 pCi/l and 1.12 pCi/l, respectively)] and Year 2 [Figure 3-3 (1.69 
pCi/l and 0.81 pCi/l, respectively)] of the NMED radon study, it does not appear to the NRC staff 
that NMED station 201 was affected by drainage flow from the north.   
 
Basis 
 
This information is needed to determine compliance with the following requirements: 

• 10 CFR Part 40, Appendix A, Criterion 7 – this regulation requires an operational 
monitoring program be conducted to measure or evaluate compliance with applicable 
standards.  

 
14 The EPA used a wind rose from data collected at the Homestake onsite meteorological station from 
September 2008 through August 2009 (see Figure 3-2 of the HHRA).  The NRC staff notes that the shape 
of this wind rose is similar to the wind rose for the full calendar year 2009 (see Figure 2-5 in the HMC 
2013 submittal).  The percentage of calms represented in the 2008-2009 wind rose, however, is 0.02 
percent, compared to 8.76 percent in the wind rose for the full calendar year 2009. 
15 Momeni, M. H., et al., Argonne National Laboratory, Temporal and Spatial Distribution of Radon-222 
and its Daughters in Complex Terrains, 3rd Joint Conference On Application of Air Pollution Meteorology, 
San Antonio, TX, January 12-15, p. 178. 
16 NUREG/CR-2286, ANL/ES-110, Momeni, M.H., Argonne National Laboratory, Environment in the 
Vicinity of Uravan Mill: Characterization of Radioactive Effluents and Airborne Radionuclide 
Concentrations, June 1981.  
17 NUREG/CR-1583, ANL/ES-97, Momeni, et al., Argonne National Laboratory, Radon Release and 
Dispersion from an Open Pit Uranium Mine, June 1980. 
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• 10 CFR 20.1302(a) -  this regulation requires surveys of radioactive materials in effluents 
released to unrestricted and controlled areas to demonstrate compliance with public 
dose limits. 

• 10 CFR 20.1501(a) – this regulation requires surveys for compliance purposes and for 
evaluating the concentrations and potential radiological hazards of residual radioactivity 
detected. 

 
RSI-5 
 
Aside from the remediation of windblown tailings, provide an analysis of all historical activities 
that could have impacted background radon and radiation levels in the vicinity of the GRP and 
any changes to the proposed CSM as a result of this analysis. 
 
Discussion 
 
In Section 3.3 of the current submittal, HMC presents an argument that correlates radon 
concentration in air with radium-226 (Ra-226) concentration in soil.  Specifically, HMC presents 
Figure 5 that indicates elevated Ra-226 concentrations in soil in the “alluvial plain” defined by 
HMC in the figure.  This alluvial plain includes HMC-1OFF to the north and former Sections 33 
and 34 flood irrigation areas to the south.   
 
HMC notes that soil remediation occurred adjacent to the tailings piles and annotates these 
areas as “disturbed” in Figure 5.  In addition, on page 16 of HMC’s current submittal, HMC 
discusses the radon measurement locations HMC-4 and HMC-5, currently used for public dose 
calculations.  HMC states that these locations do not appear to have been physically disturbed 
or radiologically influenced by past remediation of windblown soil contamination.  However, 
according to the EPA website,18 “In 2013, EPA excavated and removed contaminated soil from 
19 residential properties near Milan, Cibola County, New Mexico.”  The history for this “removal 
action”, related to materials from past mining activities, is documented in the Mormon Farms 
Action Memo.19  The NRC staff notes that Mormon Farms refers to an area covering the Five 
Subdivisions discussed above.  The EPA identified 16 properties, located in four of the five 
subdivisions adjacent to the GRP, and another three properties south of the subdivisions, for 
remediation.  These properties were identified based on gamma measurements exceeding an 
EPA action level and some appear relatively close to HMC-4 and HMC-5 radon measurement 
locations.  HMC should reevaluate its CSM with all available information regarding radionuclide 
concentrations in soil and past remediation efforts. 
 
The NRC staff evaluated the two former flood irrigation areas (Sections 33 and 34) contained in 
the licensee’s designated alluvial plain.  The Section 34 flood area adjoins three of the five 
subdivisions.  For a general view of all former land application areas, see Figure 1 of the “Final 
Status Survey Report for Release of Former Land Application Areas” (HMC, 2018).20  For a 
detailed view of the Section 34 flood area see Figure 3-7 of HMC’s report “Evaluation of Years 

 
18 www.epa.gov/grants-mining-district/grants-mining-district-community-cleanups (accessed 5/1/2020) 
19Memorandum from W. Zehner to C. Edlund, Request for a Time-Critical Removal Action at the Mormon 
Farms Site, near the Village of Milan, Cibola County, New Mexico, July 31, 2013,  www.epa.gov/grants-
mining-district/mormon-fams-action-memo, (accessed 5/1/2020). 
20 Final Status Survey Report for Release of Former Land Application Areas, Homestake Mining 
Company of California, July 2, 2018, ADAMS Accession No. ML18186A577 (Package) 
 

http://www.epa.gov/grants-mining-district/grants-mining-district-community-cleanups
http://www.epa.gov/grants-mining-district/mormon-fams-action-memo
http://www.epa.gov/grants-mining-district/mormon-fams-action-memo
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2000-2013 Irrigation with Alluvial Ground Water” (HMC, 2014 21) and Figure E-26 of the 
licensee’s “Land Application Impact Assessment” (HMC, 2017 22).  HMC identifies these two 
former land application areas as having increased gamma levels compared to other areas 
outside the defined alluvial plain.  HMC categorizes these areas as naturally elevated 
background levels.  However, as documented by HMC, all former land application areas  
resulted in an increase in measured constituents (e.g., uranium and selenium) up to a depth of 
approximately 6 feet below the land surface.   
 
Figures (concentration profiles) demonstrating the increase in contaminants over the years from 
the land application activity are shown in Appendix B of HMC, 2017.  Generally speaking, the 
constituents increased in the flood areas more so than in the pivot irrigation areas.  For 
example, Figures B.1-3 and B.1-4 show the increase in concentration of uranium and selenium 
in soil versus depth for Section 34 flood area.  According to HMC, a concentration profile was 
not developed for the Section 33 flood area due to limited data.  In addition, there was no 
preoperational data for radium in the soil.  HMC stated that the radium in the irrigation water 
was low.  However, it seems logical to the NRC staff that any radium in the irrigation water 
would also concentrate in the soil, at least to some extent.  The NRC staff notes that HMC-4 
appears to be very close to the Section 34 flood area. 
 
As described above, there appears to be several historical activities that have impacted 
background radon and radiation levels in the area.  HMC should evaluate all sources of 
contaminants impacting the natural environment when reevaluating its CSM and potential 
background monitoring locations. 
 
Basis 
 
This information is needed to determine compliance with the following requirements: 

• 10 CFR Part 40, Appendix A, Criterion 7 – this regulation requires an operational 
monitoring program be conducted to measure or evaluate compliance with applicable 
standards.  

• 10 CFR 20.1302(a) -  this regulation requires surveys of radioactive materials in effluents 
released to unrestricted and controlled areas to demonstrate compliance with public 
dose limits. 

• 10 CFR 20.1501(a) – this regulation requires surveys for compliance purposes and for 
evaluating the concentrations and potential radiological hazards of residual radioactivity 
detected. 

 

 
21 Evaluation of Years 2000-2013 Irrigation with Alluvial Ground Water, Homestake Mining Company of 
California, March 2014, ADAMS Accession No. ML14120A176. 
22 Land Application Impact Assessment, Homestake Mining Company of California, September 2017, 
ADAMS Accession No. ML17270A066. 
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RSI-6 
 
Provide justification for not considering Bluewater Village as a potential background radon 
monitoring location. 
 
Discussion 
 
Regarding background monitoring locations, the NRC staff notes that at least two well-known 
EPA actions specific to the GRP determined that Bluewater Village was the most suitable 
location to represent the Homestake environs prior to any impacts from uranium processing 
activities.  These actions included the 1989 EPA Superfund Record of Decision for the GRP 23 
and the 2014 HHRA.  At least one regional study, the November 1975 radon study by EPA, has 
included Bluewater Village as part of a larger population of background areas to represent the 
region prior to any impacts from uranium processing activities.  As part of the HHRA, the EPA 
provided a detailed description of its choice for Bluewater Village in Appendix F.  However, 
there is no indication that HMC reviewed this data in developing its justification for a background 
monitoring location.  HMC should review all relevant data when reevaluating its CSM and 
potential background monitoring locations. 
 
Basis 
 
This information is needed to determine compliance with the following requirements: 

• 10 CFR Part 40, Appendix A, Criterion 7 – this regulation requires an operational 
monitoring program be conducted to measure or evaluate compliance with applicable 
standards.  

• 10 CFR 20.1302(a) -  this regulation requires surveys of radioactive materials in effluents 
released to unrestricted and controlled areas to demonstrate compliance with public 
dose limits. 

• 10 CFR 20.1501(a) – this regulation requires surveys for compliance purposes and for 
evaluating the concentrations and potential radiological hazards of residual radioactivity 
detected. 

 

 
23 Superfund Record of Decision: Homestake Mining, NM, EPA/ROD/R06-89/050, U.S. Environmental Protection 
Agency, September 1989. 
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