
  
   

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 
 

October 5, 2017 
 
 
Mr. William P. Goranson 
Executive Vice President ISR Operations 
Uranerz Energy Corporation (an Energy Fuels company) 
1701 East “E” Street 
Casper, WY  82605 
 
SUBJECT: URANERZ ENERGY CORP., NICHOLS RANCH PROJECT, NRC STAFF 

VERIFICATION, LICENSE CONDITION 10.15, SOURCE MATERIAL LICENSE 
SUA-1597, DOCKET NO. 040-09067 

 
Dear Mr. Goranson: 
 
The purpose of this letter is to provide the Nuclear Regulatory Commission (NRC) staff 
verification that on-site meteorological data collected by Uranerz Energy Corporation (Uranerz) 
is representative of long-term conditions at the Nichols Ranch In-Situ Recovery (ISR) Project.  
As described in License Condition 10.15 of Source Material License SUA-1597, this verification 
was required before Uranerz could discontinue continuous collection of meteorological data. 
 
License Condition 10.15 of Source Material License SUA-1597 states: 
 

The licensee shall continue to collect meteorological data on a continuous basis 
at a data recovery rate of at least 90 percent until the NRC headquarters staff 
verifies in writing the data to be representative of long term conditions at the 
Nichols Ranch ISR Project. The data collected shall include, at a minimum, 
temperature, wind speed, and wind direction. Data submitted shall include an 
annual wind rose and a summary of the stability classification. Justification of the 
similarity or validity of the data shall include an analysis of the statistical data 
presented to illustrate confidence in the representativeness of the data. 
 
Until the NRC headquarters staff verifies in writing that the meteorological data 
are representative of long term conditions at the Nichols Ranch ISR Project, the 
licensee shall continue to evaluate meteorological conditions to ensure that 
projected doses to members of the public and locations of environmental 
monitoring stations and radon detectors remain consistent with analyses 
submitted on February 28, 2014 (ML14063A214) and March 6, 2014 
(ML14066A051). The licensee shall submit the results of this evaluation and 
discuss any proposed changes to its environmental monitoring program in the 
semi-annual operational effluent and environmental monitoring program report 
required by License Condition 11.1(D) to NRC headquarters for review. 

 
The NRC staff’s evaluation is enclosed.  The Nichols Ranch ISR Project on-site meteorological 
data from July 1, 2011, through June 30, 2016, is representative of long-term meteorological 
conditions at the Nichols Ranch ISR Project, thus satisfying requirements of license 
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condition 10.15.  The continued operation of the Nichols Ranch meteorological station is no 
longer required. 
 
The data generated from the Nichols Ranch meteorological station was reviewed as part of the 
NRC staff’s review of the March 30, 2017 semi-annual report.  This evaluation was completed 
and charged to the semi-annual report review, CAC L00839. 
 
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 action, please contact me at 301-415-7777 or by e-mail 
at ron.linton@nrc.gov. 
 

Sincerely, 
 
/RA/ 
 
 
Ron Linton, Sr. Hydrogeologist 
Uranium Recovery Licensing Branch 
Division of Decommissioning, Uranium Recovery 
  and Waste Programs 
Office of Nuclear Material Safety 
  and Safeguards 

 
Docket No.: 040-09067 
License No.: SUA-1597 
 
Enclosure:  NRC Staff Verification of Meteorological Data 
 
 
cc: D. Larner, WDEQ 
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  Enclosure 

Nuclear Regulatory Commission Staff Verification, License Condition 10.15 
Regarding Meteorological Data Collection 

Materials License SUA-1597; Docket No. 040-09067 
 
Purpose 
 
The purpose of this Nuclear Regulatory Commission (NRC) staff evaluation is to document the 
NRC staff’s verification that five years of on-site meteorological data collected by Uranerz 
Energy Corporation (Uranerz) at the Nichols Ranch In-Situ Recovery (ISR) Project is 
representative of long-term meteorological conditions.  As described in License Condition 10.15 
of Source Material License SUA-1597, this verification is required before Uranerz may 
discontinue continuous collection of on-site meteorological data. 
 
License Condition 10.15 of Source Material License SUA-1597 states: 
 

The licensee shall continue to collect meteorological data on a continuous basis 
at a data recovery rate of at least 90 percent until the NRC headquarters staff 
verifies in writing the data to be representative of long term conditions at the 
Nichols Ranch ISR Project. The data collected shall include, at a minimum, 
temperature, wind speed, and wind direction. Data submitted shall include an 
annual wind rose and a summary of the stability classification. Justification of the 
similarity or validity of the data shall include an analysis of the statistical data 
presented to illustrate confidence in the representativeness of the data. 
 
Until the NRC headquarters staff verifies in writing that the meteorological data 
are representative of long term conditions at the Nichols Ranch ISR Project, the 
licensee shall continue to evaluate meteorological conditions to ensure that 
projected doses to members of the public and locations of environmental 
monitoring stations and radon detectors remain consistent with analyses 
submitted on February 28, 2014 (ML14063A214) and March 6, 2014 
(ML14066A051). The licensee shall submit the results of this evaluation and 
discuss any proposed changes to its environmental monitoring program in the 
semi-annual operational effluent and environmental monitoring program report 
required by License Condition 11.1(D) to NRC headquarters for review. 

 
Background 
 
Acceptance criterion 2.5.3(3) of NUREG-1569, “states that the characterization of the site 
meteorology is acceptable if the meteorological data used for assessing impacts are 
substantiated as being representative of expected long-term conditions at and near the site.” 
(NRC, 2003).  Additional guidance on assessing whether short-term meteorological data is 
representative of long-term conditions is provided in the fourth paragraph of Regulatory Position 
C.1 of Regulatory Guide 3.63, “Onsite Meteorological Measurement Program for Uranium 
Recovery Facilities – Data Acquisition and Reporting,” (NRC,1988) which states: 
 

The minimum amount of meteorological data needed for a siting evaluation is 
considered to be that amount of data gathered on a continuous basis for a 
consecutive 12-month period that is representative of long-term (e.g., 30 years) 
meteorological conditions in the site vicinity.  To determine whether the period 
during which the onsite data was collected is representational, compare a 
concurrent period of meteorological data from a National Weather Service (NWS) 
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station with the long-term meteorological data from that NWS station. The NWS 
station selected for this comparison should, if possible, be in a similar 
geographical and topographical location and be reasonably close (preferably 
within 50 miles (80 kilometers)) to the site.  In some sections of the country, the 
spacing between NWS stations may necessitate the selection of an NWS station 
more than 50 miles away.  The reduced data and supportive documentation 
should be retained and should be available for review for the period of facility 
operation. 

 
Regulatory Guide 3.63 does not include guidance on acceptable methods, either qualitative or 
quantitative, for comparing concurrent and long-term meteorological data from a nearby NWS 
station.  In response to pre-operational license condition 12.7, Uranerz provided the results of 
qualitative and quantitative analyses to demonstrate that two years of on-site meteorological 
measurements (July 1, 2011 through June 30, 2013) were representative of long-term 
conditions at the site (Uranerz, 2014a).  However, in its April 2014 Safety Evaluation Report 
supporting license amendment No. 2, the NRC staff evaluated Uranerz’s regression analysis 
and stated: 
 

“The NRC staff determined that the licensee did not perform a proper statistical 
analysis to determine whether the data collected at the Nichols Ranch ISR 
Project is representative of long-term climate trends.  Although acceptable 
statistical methods are not addressed in Regulatory Guide 3.63 (NRC, 1988), the 
NRC staff finds the following statistical approaches acceptable: 1) testing 
summary statistics, such as the mean from the short and long-term data, and 2) 
testing the statistics for similarity or validity of the data by using a statistical 
method such as the Student's T test, Chi square test for distribution, Kolmogorov-
Smirnov test for distribution, etc., as appropriate (NRC, 2011a).” (NRC, 2014a). 

 
As part of that license amendment process, the NRC staff removed pre-operational license 
condition (LC) 12.7 and imposed operational LC 10.15 described above on the basis of:  the 
quantity of data already collected at the time of the NRC staff’s review (i.e., 2 years); the small 
projected doses to the public; the robust operational effluent and environmental monitoring 
program; and the requirement to annually assess public dose (NRC, 2014a). 
 
NRC Staff Evaluation 
 
Since its February 2014 report (Uranerz, 2014a), and in accordance with LC 10.15, Uranerz has 
provided additional on-site meteorological data in its semi-annual reports.  Summaries of these 
data were included in the following reports:  

• the October 23, 2015, semi-annual report (Uranerz, 2015) that included an evaluation of 
data collected during a third year (July 1, 2013 through June 30, 2014) and a fourth year 
(July 1, 2014 through June 30, 2015)  

• the November 8, 2016, wind rose and atmospheric stability analysis update (Uranerz, 
2016a, 2016b) that included an evaluation of data collected during a fifth year (July 1, 
2015 through June 27, 2016) 

• the March 30, 2017, semi-annual report (Uranerz, 2017) that included an evaluation of 
data collected during the second half of 2016 (July through December, refer to Appendix 
J of Uranerz, 2017) 

 
The licensee did not provide any additional quantitative statistical analyses to support the 
determination of long-term representativeness of the short-term meteorological data (i.e., data 
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collected from July 2011-December 2016) in the reports mentioned above.  Therefore, the NRC 
staff evaluated the data provided by the licensee using an alternate methodology.  This 
alternate methodology utilizes a 5-year period of record (POR) in lieu of establishing onsite 
meteorological representativeness using the guidance in Regulatory Guide 3.63.  The basis for 
this alternate methodology is described below.  
 
Alternate NRC staff evaluation of short-term meteorological data collected onsite 
 
As discussed above, because the licensee did not provide any additional quantitative analyses, 
the NRC staff developed an alternate approach to the evaluation of long-term 
representativeness from that recommended in Regulatory Guide 3.63 (NRC, 1988).  As 
discussed below and based on recent papers, for its alternate approach the NRC staff 
determined that if a sufficient POR for the collection of onsite meteorological data can be 
established, this would be at least as, if not more, relevant to assessing the potential impact of 
airborne releases and the monitoring of airborne effluents. With enough years of onsite 
meteorological data collected, those attributes of representativeness previously attributed to 
Thomas and Snyder (1984) should be captured more fully in the onsite data set when compared 
to a potentially much smaller data set (e.g., 1 year) used for statistical evaluation purposes.  
Moreover, as previously mentioned in this SER, Regulatory Guide 3.63 (NRC, 1988) does not 
include guidance on acceptable methods, qualitative or quantitative, for comparing concurrent 
and long-term meteorological data from a nearby NWS station.  In addition, the U.S. 
Environmental Protection Agency (EPA) has stated (EPA, 2000) that “...a quantitative method 
does not exist for determining representativeness absolutely.” and that “...there are no generally 
accepted analytical or statistical techniques to determine representativeness of meteorological 
data.”  Thus, establishing a POR for onsite data collection can avoid the uncertainties involved 
with selecting a representative NWS reference station (regarding both location and station data 
availability) as well as the statistical test(s) or other methods chosen for establishing 
representativeness.              
 
Other guidance addressing period of record 
 
The NRC staff reviewed guidance in other NRC program areas to determine if a reasonable 
POR for the collection of onsite meteorological data could be established.  This review was not 
exhaustive.  Also, it is not suggested that the requirements discussed in these other program 
areas are applicable to uranium recovery facilities.  Rather, the intent of the review was to gain 
insight into other potential approaches for the NRC staff to review and find acceptable the onsite 
meteorological data provided by uranium recovery license applicants.  
 
The NRC staff reviewed several guidance documents for fuel cycle facilities, including NUREG-
1520 (NRC, 2015), NUREG-1513 (NRC, 2001), and Regulatory Guide 3.67 (NRC, 2011b).  The 
main discussions in these guidance documents were related to maximum meteorological events 
(e.g., high winds, flooding) and were not useful in divining an acceptable POR for the collection 
of onsite meteorological data. 
 
The NRC staff also reviewed the Standard Review Plan for Spent Fuel Dry Storage Facilities, 
NUREG-1567 (NRC, 2000).  NUREG-1567 contains guidance on defining local meteorology 
and onsite meteorological measurement programs.  For specific guidance in these areas, an 
applicant is referred to NUREG-0800, Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, Section 2.3.2, Local Meteorology (NRC, 2007a), and Section 
2.3.3, Onsite Meteorological Measurement Program (NRC, 2007b).  These sections of NUREG-
0800 refer to Regulatory Guide 1.23 (NRC, 2007c), Meteorological Monitoring Programs for 
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Nuclear Power Plants, for additional guidance.  The NRC staff observes that Section 2.3.3 of 
NUREG-0800 recommends 3 or more whole years of consecutive annual cycles for the 
collection of onsite meteorological data.   
 
For the NRC reactor program, the NRC staff reviewed Regulatory Guide 1.23 (NRC, 2007c).  
The recommendations in Regulatory Guide 1.23 are derived from ANSI/ANS-3.11, Determining 
Meteorological Information at Nuclear Facilities.  The NRC staff observes that the 2005 version 
was available when Regulatory Guide 1.23 was last revised.  The current version of ANSI/ANS-
3.11 is dated 2015 (i.e., ANSI/ANS-3.11-2015 (ANS, 2015)).  The NRC staff reviewed the 2015 
(current) version of this standard. ANSI/ANS-3.11-2015, in turn, referred to ANSI/ANS-2.15-
2013 (ANS, 2013), Criteria for Modeling and Calculating atmospheric Dispersion of Routine 
Radiological Releases From Nuclear Facilities.  Section 9.2 of ANSI/ANS-2.15-2013 provides 
guidance on length of record (i.e., POR) for meteorological data sets.  This guidance suggests 
that onsite data should be constructed from a record length of 3 to 5 years.           
 
Other regulatory programs 
 
The NRC also reviewed other regulatory programs with other Federal agencies.  One such 
program that provided some insight is the EPA’s 1977 Clean Air Act.  Appendix W to 40 CFR 
Part 51 (Appendix W) provides guidance on air quality models.  Section 8.3.1 of Appendix W 
provides a discussion of POR for meteorological data.  One study (Burton, et al., 1983) 
performed for the EPA to support Appendix W guidance directly addressed the issue of POR for 
meteorological data.  Burton, et al. (1983) investigated the possibility of using a short-term (1-, 
3-, 5-, or 7-year long) meteorological record to assess the air quality impact of a source that 
would yield results similar to those which would have been attained had a long-term record 
been available.  Meteorological parameters reviewed by Burton, et al. (1983) included wind 
speed and stability class.  To summarize, the results of this study indicated that a 5-year 
meteorological record could be used in lieu of a longer-term record.  Although the results of this 
study are based mostly on one location (Philadelphia) with a 17-year record, the EPA 
determined that a 5-year meteorological record was sufficient for use in air quality models.  
 
Other applications     
 
The NRC staff reviewed academic and corporate studies related to the POR for meteorological 
records, whether or not they were specifically related to this licensing action in order to gain a 
better understanding of where recent research stands.  One such study was performed by Liléo 
et al. (2013) for the purpose of establishing acceptable sites for wind power.  While this study 
was focused on predicting future wind characteristics at a given site using long-term data from a 
reference site, the results indicated that there was no decrease in prediction error when using 
more than 5 years of data, compared to increasing the data set from 2 months to 5 years of 
data.  
 
Regarding soil moisture, Ford, et al. (2016) concluded that a sufficient record for generating 
stable distributions generally requires 3 to 6 years.   
 
Acceptability of meteorological data collected at the Nichols Ranch site 
 
The guidance in Regulatory Guide 3.63 (NRC, 1988) recommends that meteorological systems 
should be maintained to ensure an annual data recovery of at least 90 percent for each 
individual parameter measured.  Uranerz initially reported (Uranerz, 2016c) the project-to-date 
recovery rate for all meteorological parameters.  When asked for data recovery rates on an 
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annual basis, Uranerz provided (refer to Table 1 in Uranerz, 2016a) the information in Table 1.  
The NRC staff evaluated only whole years of data.  Therefore, the March 30, 2017, semi-annual 
report (Uranerz, 2017) that included an evaluation of data collected during the second half of 
2016 was not used in this evaluation. 
 
Table 1. Nichols Ranch Meteorological Data Collection Recovery Rate by Year (From Table 1 in  
Uranerz, 2016a) 
 

 
 
Based on the guidance in Regulatory Guide 3.63 (NRC, 1988), and the information provided in 
Table 1 by Uranerz, the NRC staff considers the meteorological data for all 5 years as valid for 
the purpose of demonstrating long-term representativeness. 
 
Qualitative analyses 
 
The NRC staff examined the four wind roses Uranerz depicted in Appendix F, Figure 1, of the 
October 23, 2015, semi-annual report (Uranerz, 2015) and a fifth wind rose depicted in 
Appendix F,  Figure 1, of the August 29, 2016, semi-annual report (Uranerz, 2016c).  The five 
wind roses, which depict wind speed and wind direction, are for five years as follows:   

• the baseline year (July 1, 2011-June 30, 2012)  
• four additional years (July 1, 2012-June 30, 2013; July 1, 2013-June 30, 2014; July 1, 

2014-June 30, 2015; and July 1, 2015-June 27, 2016)   
 
The NRC staff observes that there are differences amongst the individual yearly wind roses 
listed above.  For example, while the east wind is the predominant wind directions for all years, 
the winds from the east-southeast, south-southwest, southwest and north-northwest vary from 
year-to-year in regards to predominant wind directions.  The NRC staff previously determined 
that variations in predominant wind sectors are to be expected for any given year and that long-
term trending is more important than instantaneous values for the purpose of environmental 
monitoring (NRC, 2014b).  The NRC staff observes that the wind speed distributions are 
substantially similar across all five years.   
 
The NRC staff also evaluated the composite wind roses in Appendix F, Figure 2, for the June 
2011-October 2015 time period (Uranerz, 2015) and the June 2011-June 2016 time (Uranerz 
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2016).  The NRC staff observes that these composite wind roses appear essentially identical.  
More importantly, these composite wind roses are very similar to the baseline year (July 1, 
2011-June 30, 2012) wind rose, which was used to establish the locations of the environmental 
monitoring stations and radon detectors at the Nichols Ranch site, submitted with the licensee’s 
submittal dated February 28, 2014 (refer to Attachment 2 in Uranerz, 2014b).  The NRC staff 
approved the locations of the environmental monitoring stations and radon detectors proposed 
in the licensee’s February 28, 2014 submittal when it issued Amendment No. 2 to Source 
Material License SUA-1597 (refer to the discussion of License Condition 12.8 in NRC, 2014a) 
pending an evaluation by the licensee of any proposed changes based on long-term 
meteorological data. 
 
Uranerz also provided a frequency distribution of atmospheric stability classes for four years in 
Appendix F, Figure 3, of the October 23, 2015, semi-annual report (Uranerz, 2015).  Another 
frequency distribution of atmospheric stability classes was provided in Figure 7 of the November 
8, 2016, wind rose and atmospheric stability analysis update (Uranerz, 2016a).  The NRC staff 
observes that all five distributions appear to be similar. 
 
Monitoring locations and projected doses to members of the public 
 
The licensee has evaluated the meteorological data collected and stated that there were no 
changes in conditions warranting a change in environmental monitoring stations and radon 
detectors (refer to Section 3.7 of Uranerz, 2015, 2016b).  Based on the analysis described 
above, the NRC staff agrees with the licensee’s assessment.  The NRC staff observes that an 
assessment of public dose relies, in part, upon the meteorological parameters discussed in this 
evaluation (e.g., wind speed, wind direction, and atmospheric stability).  As described in this 
evaluation, the NRC staff did not find any significant differences between the baseline 
meteorological conditions submitted by the licensee in determining initial projected doses to 
members of the public and the long-term meteorological conditions at the Nichols Ranch site.  
Therefore, The NRC staff finds no reason to reassess the projected doses to members of the 
public as described by the licensee in its March 6, 2014, submittal (Uranerz, 2014c). 
 
Conclusion 
 
Uranerz provided 5 consecutive years of valid onsite meteorological data.  Therefore, the NRC 
staff considers Uranerz’s meteorological record complete.  Moreover, based upon the NRC 
staff’s review of Uranerz’s meteorological data and finding no significant discrepancies with that 
data, the NRC staff considers Uranerz’s meteorological record sufficient for adequately 
representing long-term variability in meteorological conditions onsite.  In addition, based on the 
review conducted by the NRC staff, the projected doses to members of the public and locations 
of environmental monitoring stations and radon detectors remain consistent with what was 
previously submitted by the licensee (Uranerz, 2014b, 2014c).  
 
The NRC staff will address removal of license condition 10.15 from the Nichols Ranch ISR 
Project license at a future time. 
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