
Brad 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 REVIEW OF HOMESTAKE MINING COMPANY 
OF CALIFORNIA RESPONSE TO U.S. NUCLEAR REGULATORY 
COMMISSION REQUEST FOR ADDITIONAL INFORMATION, REVISED 
REQUEST FOR AMENDMENT TO CHANGE THE BACKGROUND 
MONITORING LOCATION FOR RADON AND AMBIENT GAMMA RADIATION, 
LICENSE NO. SUA-1471, DOCKET 040-08903

Dear Brad Bingham:

On December 18, 2020, the Homestake Mining Company of California (HMC or licensee) 
submitted to the U.S. Nuclear Regulatory Commission (NRC) a license amendment request 
(LAR) for review and approval (Agencywide Documents Access and Management System 
(ADAMS) Accession No. package ML20356A287). The NRC accepted the submission for 
review on February 22, 2021 (ML21053A325). The NRC issued a request for additional 
information (RAI) on September 14, 2021 (ML21237A454). On March 11, 2022, 
(ML22071A000), HMC responded to the NRC staff RAI. 

The NRC staff has reviewed HMC responses and requests clarification on several RAI. In 
addition, two responses did not provide sufficient detail to the requested information for the NRC 
staff to make a technical determination. The information is needed to continue the NRC staff 
review. Responses to the clarification request should be provided within 30 days from the date 
of this letter.

In accordance with Title 10 of the Code of Federal Regulations 2.390 of the NRC’s “Agency 
Rules of Practice and Procedure,” a copy of this letter and its enclosure will be available 
electronically for public inspection in the NRC Public Document Room or from the Publicly 
Available Records component of NRC’s ADAMS. ADAMS is accessible from the NRC website 
at https://www.nrc.gov/reading-rm/adams.html.
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If you have any questions regarding this matter, please contact me at 301-415-7777, or via 
e-mail 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

cc: Homestake ListServ

Enclosure: 
Request for Clarification

Signed by Linton, Ron
 on 06/10/22

mailto:Ron.Linton@nrc.gov


Enclosure

U.S. Nuclear Regulatory Commission (NRC) Request for Clarification on Homestake 
Mining Company of California (HMC or licensee), Response to NRC Request for 

Additional Information. Revised Request for Amendment to Change the
Background Monitoring Location for Radon and Ambient Gamma Radiation,

Materials License SUA-1471

Clarification Request # 1 - HMC Response to RAI-1

In its response to RAI-1, HMC described the conceptual site model (CSM) and the San Mateo 
Creek (SMC) wash as it relates to it. Regarding the NRC staff’s question on the alluvial plain as 
described by HMC, HMC stated, “The approach also fails to account for the spatial distribution 
of ubiquitous sources of terrestrial background radon emissions that also influence average 
ambient radon concentrations at any given location,” and “Gamma radiation surveys show that 
SMC outwash materials inside this boundary generally have elevated terrestrial exposure rates 
compared to adjacent areas outside the alluvial plain boundary depicted in Figure 7.”

In its response to RAI-3, HMC also described the impacts from prior remediation of windblown 
tailings. HMC referred to the 1995 Completion Report (ERG, 1995) in Section 3.7 of the 
December 2020 submittal (HMC, 2020). The NRC staff notes that Figure 3-2 in the 1995 
Completion Report (below) shows areas around the site that were remediated and used for 
borrowing material. In its December 2020 submittal, HMC presented Figure 7 (below) that also 
indicated areas that were disturbed due to remediation and borrow material excavations.

It appears to the NRC staff that the disturbed area in HMC’s Figure 7 is more extensive than 
the area shown in Figure 3-2 of the Completion Report, especially in areas to the west, north, 
and east.

In addition, it is not clear if HMC considered the impacts from remediated areas in and around 
the site to radon monitoring locations HMC-4 and HMC-5. Specifically, HMC indicated in its 
response to RAI-2 that monitoring sites located near remediated areas would not make suitable 
radon background monitoring locations. However, HMC did not address the impact of the 
spatial distribution of reduced radon emissions due to the remediated areas on the ambient 
radon concentrations at HMC-4 and HMC-5. Because the area impacting drainage flow in the 
vicinity of HMC-4 and HMC-5 does not have elevated terrestrial exposure rates like the rest of 
the alluvial plain as indicated by HMC, it is still not clear why the alluvial plain should be 
confined to the area indicated in Figure 7 for choosing a background radon monitoring location. 

Therefore, please clarify and address the following:

(1) Discuss any differences in the disturbed areas shown in Figure 3-2 of the Completion 
Report and Figure 7 of the December 2020 submittal.

(2) Provide an analysis and discussion on potential impacts from the remediated areas in 
and around the site on the ambient radon concentrations at HMC-4 and HMC-5.

(3) Discuss the potential impacts from the remediated areas in and around the site on the 
selection of a representative radon background monitoring location. Specifically, 
considering the unique spatial distribution of reduced radon emissions in and around the 
site impacting HMC-4 and HMC-5, discuss why, for example, background locations 
outside the alluvial plain described by HMC shouldn’t be considered.





Clarification Request #2 - HMC Response to RAI-2

Elevation

In its response to RAI-2 (elevation), HMC stated, “These data show that the elevation 
difference between HMC-16 and HMC-1OFF is 90 feet, while the elevation difference between 
HMC-1OFF and HMC-4 is only 57 feet, meaning that the staff’s claim that these elevation 
differences are equivalent is not accurate (the elevation difference between HMC-16 and 
HMC-1OFF is 37 percent greater than the elevation difference between HMC-1OFF and 
HMC-4).”

The NRC staff notes that its comparison was between 1) HMC-6OFF and HMC-4, and 
2) HMC-16 and HMC-1OFF, to account for the fact that under the proposed methodology, 
either station HMC-6OFF or HMC-1OFF could be used depending on monitoring results. More 
importantly, however, the NRC staff used elevations provided by the licensee in Table 4 of the 
Rood report (below) (HMC, 2020). The values calculated by the NRC staff in its comparisons 
appear to be correct using the Table 4 values provided by the licensee as shown below.



NRC staff’s comparison of Table 4 elevations and HMC’s response to RAI-2:

Location Table 4 elevations RAI-2 response elevations
HMC-1OFF 2020.7 m (6630 ft) 6620 ft
HMC-16 2043.9 m (6706 ft) 6710 ft
HMC-4 1999.8 m (6561 ft) 6563 ft
HMC-6OFF 2023 m (6637 ft) NA

Elevation differences calculated by the NRC staff for the stations noted in RAI-2 using Table 4 
elevation values:

HMC-6OFF (6637 ft) – HMC-4 (6561 ft) = 76 ft

HMC-16 (6706 ft) – HMC-1OFF (6630 ft) = 76 ft

As indicated above, the values in Table 4 are not the same as those provided in HMC’s 
response to RAI-2 using Google Earth Pro and the licensee apparently disagrees with the 
findings associated with the Table 4 elevation values.

Therefore, please clarify and address the following:

(1) Evaluate the elevations for all the monitoring stations and determine the correct 
elevations.

(2) Revise, if needed, any CALPUFF model runs, text, tables, and figures, based on any 
elevation changes associated with this evaluation.

(3) Provide a response to the NRC staff’s RAI using the locations as noted in the RAI.

Proximity to upland slopes

In its December 2020 submittal (HMC, 2020), HMC presented a CSM that incorporated radon 
drainage flow and trapping of radon in a temperature inversion layer. HMC stated, “Gamma 
radiation surveys, ambient radon monitoring, and radon flux measurements in adjacent upland 
areas (Sections 3.7 – 3.9) exhibit levels consistent with lower background radon emissions, yet 
the vast scale of these ubiquitous low-level sources may dominate the influence of nocturnal 
drainage flow and respective pooling of radon along the floor of the SMC wash.” Figure 2 
(below) (HMC, 2020) presented a graphical representation of the CSM.



The NRC staff observes that HMC’s Figure 2 (above) appears to be representative of the 
conditions at HMC-1OFF as shown in cross section A-A’ in Figure 3 of HMC’s response to 
RAI-2 (below).

HMC further stated, “Understanding the behavior of radon migration due to atmospheric 
transport requires consideration of the shape of the valley, degree of topographical relief, 
ubiquitous background concentrations of radium-226 (Ra-226) in soils, and corresponding 
terrestrial background emissions of radon gas from both upland areas as well as the floor of the 
alluvial plain.”

As described by the NRC staff (NRC, 2021) in RAI-1 and as shown in cross section D-D’ in 
Figure 3 of HMC’s response to RAI-2 (below), the shape of the valley is significantly different in 
the vicinity of HMC-4 and HMC-5. HMC stated that, “Based on the data in Figure 3, it appears 
that the cross-sectional shape and elevational relief of the valley at station HMC-1 has more in 
common with the shape of the valley at point of compliance station HMC-4.”

According to HMC, “HMC-1 is located closer to both the tailings piles as well as Evaporation 
Pond EP-3, and in an area where large-scale remediation of windblown soil contamination 
occurred in the mid-1990s. Station HMC-1A is also a potential background monitoring location, 
but it is also located in an area previously disturbed by soil remediation or excavation of 
clay-rich borrow soils for use as cover material on the tailings piles.” However, the NRC staff 
notes that according to the CSM, HMC-4 and HMC-5 appear to be impacted, at least in part, by 
reduced local radon sources in the wash stemming from past soil remediation at the site. 



Therefore, please clarify and address the following:

(1) Discuss why using a background monitoring location that could be impacted by 
remediated areas of the site, but not impacted from licensed material, is not acceptable if 
the radon concentrations at HMC-4 and HMC-5 are impacted by the same remediated 
areas.



Clarification Request #3 - HMC Response to RAI-5

In its response to RAI-5, HMC stated, “The regression technique used by Rood (2020), 
necessarily includes biased sampling of “signal strength” at various distances and directions 
from an emission source (in this case the large tailings pile) in order develop a statistically 
significant regression between observed (measured) and predicted (modeled) results.”

The NRC staff notes that this statement appears to be inconsistent with previous statements 
and findings made by HMC in the current submittal. For example, in its December 2020 
submittal (HMC, 2020), and March 2022 response to NRC RAI (HMC, 2022), the licensee 
presented the following statements and information:

 “MILDOS modeling indicates that for any given year, net (above background) radon 
concentrations at the Site’s boundary monitoring stations that are attributable to effluent 
releases from the tailings piles are too small to be statistically distinguishable from the 
variability in background concentrations (e.g., <0.1 pCi/L), particularly given a typical 
measurement uncertainty for passive alpha track-etch detectors in the range of 
± 10-20%.”

 “Moreover, the radon versus distance study (i.e., distance from the LTP) conducted by 
HMC indicates that average concentrations at HMC-4 and HMC-5 are within the 
measured variability in average background levels for other stations on the floor of the 
SMC wash (e.g., see Figure 10, Attachment 1 to HMC’s December 18, 2020, submittal).”

 “It is likely that the majority of radon detected from the HMC- stations represents spatial 
variation of background because there is not a strong signature from the tailings piles at 
these samplers. The R-series of samplers, which include a sampler on top of the LTP, 
show a definite signature with distance from the piles extending about 0.6 km out (see 
Figure 9). Beyond 0.6 km, concentrations appear to be influenced mainly by variability in 
background and measurement uncertainty.”

 Note: see HMC Figure 9 below.

In addition, the values in revised Table 4 (Attachment A2 to HMC, 2022) for the 2020 
four-quarter average radon concentrations used to derive Figure 9 (see bullet above) and 
revised Figure 17 (below) omitted values for HMC-1 and HMC-5 (2020 Q2 results) that were 
considered outliers (ERG, 2021). However, no analysis of the data was provided to justify 
omitting the values from averaging.





Therefore, please clarify and address the following:

(1) Revised Figure 17 in Attachment A2 of the March 11, 2022, submittal depicts a 
correlation analysis of predicted vs. measured radon concentrations using the 2020 
dataset for the measured values. The 2020 dataset was measured under meteorological 
conditions unique to that year.

a. Identify the year, or years, of meteorological data used in deriving the predicted 
radon concentrations.

b. If the predicted radon concentrations were calculated with a year(s) other than 
2020, please justify the use of the unrelated year(s) in the correlation.

c. Revise Figure 17 as necessary based the response to this clarification.

(2) The statements and data presented by the licensee appear to indicate that only four of 
the data points used in deriving the correlation in Figure 17 were expected to be 
impacted by the tailings piles. Therefore, the correlation is overwhelmed with, according 
to HMC, variabilities in background values. This is not consistent with the approach 
taken in the Droppo and Glissmeyer study (1981) referenced by HMC which included 
only a few expected background values to place an upper end on the background.

a. Evaluate and address the apparent inconsistencies between HMC’s response to 
RAI-5 discussed above and the remainder of the application.

b. Revise Figure 17 as necessary based the response to this clarification.

(3) Please provide an analysis of the 2020 Q2 values omitted from averaging to justify not 
using them.

Clarification Request #4–HMC Response to RAI-11d

In Attachment 2 to the December 18, 2020, LAR submittal (ML20356A288), Figure 14 depicts 
an array of point sources in and around the Grants Reclamation Project (GRP) site to 
characterize radon concentrations in ambient air from ubiquitous sources in soil. That CALPUFF 
modeling was based on meteorological data for 2017. Those results were used to develop the 
normalized concentration isopleths in Figure 15 and a comparison of modeled to measured 
radon concentrations at offsite monitoring locations (i.e., HMC-1Off to HMC-6Off, and the 
current background station at HMC-16) in Figure 16. The modeled and measured 
concentrations were normalized to HMC-16. Attachment A2 of the March 11, 2022, addendum 
(ML22071A000) to the December 18, 2020, LAR included a correction to the CALPUFF 
modeling results in Figures 15 and 16, and revisions to related text.

It appears to the NRC staff that some of the node points, as modeled, may alter the results in 
Figures 15 and/or 16 and the conclusions drawn from them. This includes the effects of marked 
drainage flow on dispersion, that occurs at night and occasionally during the day under calm 
and light wind conditions, in the San Mateo Wash north of, within, and to the south of the GRP 
site. More importantly, it appears that the scenarios for this modeling overly simplify radon 
emission rate characteristics for sources located closer to the compliance points at HMC-4 and 



HMC-5 than to the proposed background monitoring sites at HMC-1Off and HMC-6Off. For 
example, it is assumed that onsite sources of licensed material contribute to background levels. 
Similarly, altered radon emission rates due to remediation and other activities that have 
occurred over time do not appear to be accurately accounted for. As a result, based on the 
licensee’s response in Attachment A2 of the March 11, 2022, addendum, RAI-11d is still 
considered by the staff to be unresolved.

Therefore, please clarify and address the following:

(1) Explain why the following were not excluded from this CALPUFF modeling analysis: all 
onsite node points located on or directly adjacent to (because of the 600-meter node 
spacing) the large and small tailings piles, evaporation ponds, collection ponds, and any 
other features not associated with unaffected, naturally occurring radon emissions from 
the San Mateo Wash.

(2) Explain and justify, as being representative of actual background conditions, the 
emission rates assigned to any of the other onsite and offsite node points that have been 
affected by various remediation or other activities, and revise accordingly based on new 
modeling, as needed.

(3) Revise, as needed, Figures 14, 15, and 16, and any other affected text, tables or figures 
consistent with the intent of RAI-11d to determine one or more monitoring stations 
representative of background conditions at HMC-4 and HMC-5.

Clarification Request #5–HMC Response to RAI-11d

The modeling results presented in Figures 15 and 16 are based only on the 2017 
meteorological dataset. This is in contrast to Figure 11 which provides modeling results for each 
year (i.e., 2017, 2018, and 2019) and the three-year composite period of record (POR) of 
meteorological data. Further, the rationale for having used only the 3-year composite POR for 
the comparison of modeling results to monitoring measurements in Table 8 also appears to be 
unexplained. Without explanation, these different approaches could affect the results presented 
in Figures 11, 14, 15, and 16, Table 8, and any conclusions drawn from each.

Therefore, please clarify and address the following:

(1) Explain the rationale for the differing PORs of meteorological data used in various 
CALPUFF dispersion modeling analyses included in both the December 18, 2020, LAR 
submittal and as revised in the March 11, 2022, addendum.

Request #6 - RAI-4a not addressed with sufficient detail

RAI-4a, enclosed in the NRC staff’s September 14, 2021, letter (NRC, 2021), requested an 
analysis of the proposed change in location for measuring background gamma radiation and a 
rationale why the preferred location(s) are representative of the current monitoring stations 
HMC-4 and HMC-5.



In its response to RAI-4a, HMC described why HMC-16 is not the correct location to monitor 
background gamma radiation. HMC then stated, “…consistent with guidance in NRC Regulatory 
Guide 4.14 (USNRC, 1980), it is customary for NRC licensees to co-locate environmental 
gamma dosimeters with radon monitoring stations, and this includes the selected location(s) of 
background gamma radiation and radon monitoring station(s).”

However, the NRC staff notes that Regulatory Guide 4.14 recommends the following: “Gamma 
exposure rates should be measured quarterly at the sites chosen for air particulate samples…” 
The NRC staff observes that the licensee’s statement is not consistent with this guidance.

(1) Please provide a detailed analysis on the proposed change in location for measuring 
background gamma radiation and a rationale why the preferred location(s) are 
representative of the current monitoring stations HMC-4 and HMC-5.

Request #7- RAI-7 not addressed in sufficient detail

RAI-7, enclosed in the NRC staff’s September 14, 2021, letter (NRC, 2021), requested an 
analysis of the 2017-2019 wind data that was used in the CALPUFF modeling, demonstrating 
that it is representative of long-term conditions at the GRP site. In addition, the NRC staff 
provided a background on the methodologies acceptable in making this demonstration.

In its response to RAI-7, HMC referenced a 2020 report from Intermountain Laboratory (IML) on 
the Jackpile-Paguate uranium mine. The NRC staff notes that the IML report covers the time 
period December 1, 2018, through November 30, 2019. HMC stated that because this time 
period is part of the time period considered in the CALPUFF model, the data in the IML report 
satisfies the NRC staff’s request. The NRC staff does not agree that the IML report satisfies the 
NRC staff’s request.

HMC also provided data on the 2017-2019 onsite wind data compared to longer-term onsite 
wind data.

The NRC staff finds this response to RAI-7 inadequate. Specifically, neither the IML report, nor 
HMC’s analysis, is consistent with Regulatory Guide 3.63 or alternative methods provided by 
the NRC staff in that neither the baseline years 2017-2019 were subjected to an appropriate 
statistical test nor was a minimum of five years of meteorological data evaluated. In addition, the 
NRC staff did not find an analysis of stability class distributions.

(1) Please provide an analysis of the 2017-2019 wind data, demonstrating that it is 
representative of long-term conditions at the GRP site, as previously requested in RAI-7.

(2) Please provide an analysis of stability class distributions, as indicated in RG 3.63 and 
the background information for RAI-7.
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