
 
 

November 17, 2008 
 
 
 
 
Mr. Stephen P. Collings 
President 
Crow Butte Resources, Inc. 
141 Union Boulevard, Suite 320 
Lakewood, CO 80228 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION, LICENSE AMENDMENT FOR 

THE NORTH TREND EXPANSION AREA, CROW BUTTE RESOURCES, INC., 
CRAWFORD, NEBRASKA, LICENSE SUA-1534 (TAC J00523) 

 
Dear Mr. Collings: 
 
By letter dated May 30, 2007, Crow Butte Resources, Inc., (CBR) submitted to the 
U.S. Nuclear Regulatory Commission (NRC) staff a request to amend license SUA-1534 to 
develop uranium resources at the North Trend Expansion Area (North Trend).  CBR intends to 
develop the North Trend resources using in situ leach (ISL) techniques, and loaded ion 
exchange resins from the ISL process will be transported to the central processing plant at the 
main Crawford, Nebraska, facility.  By letter dated August 28, 2007, NRC staff informed CBR 
that its application was accepted and that we started the technical review. 
 
NRC staff has completed its technical review of the North Trend application.  During our 
technical review, NRC staff identified certain areas of deficiency for which we are requesting 
additional information.  The staff’s request for additional information (RAI) is enclosed, herein.  
This RAI is organized according to the sections in the application.  Please either respond to this 
RAI or provide a schedule for submitting your responses within 30 days of receipt of this letter.  I 
will be calling shortly to schedule a conference call to discuss each of these issues. 
 
If you have any questions, please contact me at 301-415-7182 or, by email, at 
stephen.cohen@nrc.gov. 
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In accordance with 10 CFR 2.390 of the NRC’s “Rules of Practice,” 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. 
 
 

Sincerely, 
 
      /RA/ 
 

Stephen J. Cohen, Project Manager 
Uranium Recovery Licensing Branch 
Decommissioning and Uranium Recovery 
    Licensing Directorate 
Division of Waste Management 
    and Environmental Protection 
Office of Federal and State Materials 
    and Environmental Management Programs 

 
 
Docket No.:   40-8943 
License No.:  SUA-1534 
 
Enclosure:  Request for Additional Information 
 
cc: D. Miesbach, NDEQ 
 J. Abrahamson, NDEQ 

L. Teahon, CBR 
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CROW BUTTE RESOURCES, INC. 
NORTH TREND EXPANSION AREA LICENSE AMENDMENT 

REQUEST FOR ADDITIONAL INFORMATION 
 

 
Section 2.1 Site Location and Layout 
 
NRC staff’s review of the site location and layout indicates that certain information regarding the 
site was not provided.  Information regarding the mineral resources and site features is 
necessary for the staff to understand the manner in which the North Trend Expansion Area 
(North Trend) will be managed.  The requested information is as follows: 
 
1. Crow Butte Resources (CBR) states that almost all of the minerals leased in the North 

Trend are on private lands.  Figure 1.3-2 of the application shows the land ownership in 
the proposed North Trend.  Please provide the owners of the mineral resources that are 
not privately owned. 

 
2. At least one figure in Section 2.1 should present any restricted areas and fencing.  

Question 1 in Section 5.6 raises a similar issue. 
 
In a separate matter, please specify the datum on topographic maps presented in the 
application, reference the geographic information system data used in various maps, and 
specify the longitude and latitude for the site boundary vertices and the processing plant 
centroid. 
 
Section 2.2 Uses of Adjacent Land and Waters 
 
Please state whether or not the two domestic supply wells within the North Trend will be used 
for domestic supply during in situ leach (ISL) operations at the North Trend.  If so, please 
discuss the manner in which the water quality in these wells will be protected, or reference a 
section in the application where such a discussion exists.  This information is necessary to 
determine if CBR’s North Trend operation will be protective of human health and the 
environment. 
 
Section 2.5 Meteorology 
 
NRC staff’s review of the meteorological data presented in the application indicates that certain 
information was not provided.  CBR did not provide current site-specific meteorological data for 
the North Trend.  Such information is necessary to determine potential impacts of the proposed 
activities on human health and the environment.  A discussion of the requested meteorological 
data is, as follows: 
 
1. Please confirm that precipitation and temperature data from Chadron, Nebraska, are 

comparable to Crawford, Nebraska.  NRC staff notes that spring and summer rain 
showers often occur as scattered thunderstorm cells; therefore, precipitation at one 
location may not be representative of another. 

 
2. CBR did not provide local humidity data.  Instead, data from Scottsbluff, Nebraska, and 

Rapid City, South Dakota, were presented for the site.  Considering the distance of 
these locations to the site, please explain how this data is representative of conditions at 
Crawford, Nebraska. 
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3. CBR did not conduct any air sampling for radiological constituents at the North Trend 

because “there will be no sources of radiological air emissions.”  NRC staff disagrees 
with this statement because surface spills of pregnant lixiviant could be a source of 
radiological emissions that eventually became entrained and airborne.  Furthermore, 
NRC staff cannot accept, as justification, conclusions that no radiological air emissions 
sources exist without supporting information. 

 
4. CBR states that it collected meteorological data from on site station from 1982 to 1984.  

Please explain how data that is over 24 years old is applicable to the current site 
conditions.   

 
2.6 Geology 
 
NRC staff’s review of the geological data presented in the report indicates that certain 
information was not provided.  A complete understanding of the North Trend geology is 
necessary to ensure that CBR’s activities will be protective of human health and the 
environment.  Specific items and justifications are provided below: 
 
1. CBR provides geologic information from borings collected from the North Trend.  

However, CBR presents mineralogical information that originates from the main facility.  
Please provide mineralogical information from the North Trend or demonstrate that the 
mineralogy for the North Trend is comparable to that of the main facility.  This 
information is necessary for geochemical evaluations of the site and an assessment of 
CBR’s ability to restore groundwater to baseline.  It is particularly important to 
understand the pyrite content of the rock outside the extraction zone. 

 
2. CBR states that recent boring data indicates that the White River Fault does not 

penetrate the Pierre Shale.  As part of its justification, CBR states that strata thickness 
does not change near the fault.  However, a review of the cross sections clearly 
indicates thickness changes in the area of the fault.  Please provide a more complete 
geologic justification that the White River feature does not penetrate the geologic units 
above the Pierre Shale.  This discussion should include any new data or plans to collect 
more data. 

 
3. Figure 2.6-5 incorrectly presents Crawford as being in Sioux County, not Dawes County. 
 
2.7 Hydrology 
 
NRC staff’s review of the hydrologic data presented in the application indicates that certain 
information was not provided.  Specific data gaps are presented below.  Because subsurface 
extraction is one of the pivotal activities at an ISL facility, a thorough understanding of 
subsurface and surface hydrology is important to ensure protection of human health and the 
environment.   
 
1. In its application, CBR assessed stream flow in the White River, using various data from 

1992 through 2004.  However, CBR should assess more recent stream flow data and 
assess whether or not the recent data is comparable to past data.  In this manner, a 
trend in stream flow may be identified. 
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2. CBR should discuss or reference the application section that discusses the manner in 
which the White River will be protected.  Although proposed wellfields will not be in the 
100-year flood plain, a significant release in Section 34 has the potential to impact the 
White River. 

 
3. Please provide the location of all artesian wells on Figure 2.7-3. 
 
4. Page 2.7-10 states that data for existing wells is over 10 years old and that groundwater 

flow regimes are different north and south of the White River.  Therefore, no regional 
contour maps are presented.  Despite these arguments, CBR should develop and 
present regional groundwater contour maps because an understanding of the overall 
groundwater flow regime is necessary for staff to assess the manner in which the North 
Trend operations will be protective of human health and the environment. 

 
5. The Brule Formation potentiometric surface map in Figure 2.7-12, does not present a 

clear picture of groundwater flow on the entire site due to the small number of wells from 
which water levels were collected.  Please provide a more accurate depiction of baseline 
groundwater flow to provide the staff an understanding of the potential impacts of the 
operations on groundwater resources. 

 
2.9 Background Radiological Characteristics 
 
NRC staff’s review of the background radiological characteristics presented in the application 
indicates that certain information was not provided.  CBR in general did not provide current site-
specific information regarding sampling locations and certain media.  Such information is 
necessary to determine potential impacts of the proposed activities on human health and the 
environment.  A discussion of the requested background radiological characteristics data is, as 
follows: 
 
1. CBR states that operational monitoring locations will be the same as the preoperational 

monitoring locations.  Please clarify whether the operational monitoring locations will be 
the 2004 or 1996 locations.   

 
2. CBR states that certain parameters were not analyzed for during the preoperational 

sampling.  However, CBR should explain why it did not subsequently analyze for the 
missing constituents and how the missing data affects the characterization of the site. 

 
3. CBR monitored the White River from 2004 to 2005 at three locations, W-1, W-2, and W-

3.  CBR did not specify whether these sample locations are upstream or downstream of 
the facility.  Furthermore, no data was provided for site W-3. 

 
4. Based on the 1998 license renewal amendment, no vegetation sampling was conducted 

at the North Trend.  Vegetation sampling should have been conducted at the site 
because it is a new area regardless of whether vegetation sampling at the main 
commercial study area (CSA) facility was discontinued. 

 
5. CBR collected soil samples and gamma measurements from the area of the proposed 

plant; however, no samples were collected over the entire site.  Because piping leaks 
may occur throughout the site resulting in soil contamination, site-wide radiological 
characterization would be necessary to understand radiological variations throughout the 
site and determine compliance with NRC’s regulations. 
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6. CBR needs to provide correlations between soil samples, sodium iodide readings and 

energy independent exposure rate concentrations. 
 
3.1 In Situ Leach Process and Equipment 
 
NRC staff’s review of the ISL process and equipment indicates that certain information was not 
provided.  The information requested below is important to understand the nature of CBR’s 
operations and if the operations will comply with NRC’s regulations.  NRC staff requests the 
following information: 
 
1. On page 3.1-2, CBR specifies that wells will be constructed of polyvinyl chloride.  

However, CBR does not discuss well screens.  Please provide information regarding 
screen composition and construction. 

 
2. Section 3.1.2.2 discusses three well construction methods.  Please discuss the particular 

conditions in which each of these methods would be used, and discuss which method is 
preferable. 

 
3. In Section 3.1.2.3, please discuss how development water is handled after well 

development is completed. 
 
4. In Section 3.1.3, CBR includes a production and restoration schedule.  Considering 

CBR’s current experience with wellfield restoration, the restoration timeline appears too 
short.  Please confirm the restoration timeline.  Also, considering our timeliness in 
decommissioning regulations, as specified in 10 CFR 40.42, the schedule submitted by 
CBR is considered an alternate restoration schedule.  CBR must formally request an 
alternate restoration schedule in its application, and deviations from this schedule 
require a license amendment; therefore, the schedule should be accurate to the extent 
practicable. 

 
5. In Section 3.1.3, CBR states, on multiple occasions, that strict quantification of the 

production impacts is difficult because of the White River structural feature and that 
further investigation is required.  Please provide a schedule and the objectives for this 
future investigation. 

 
3.2 Processing Plant, Wellfields, and Equipment 
 
NRC staff’s review of the central processing plant, wellfields, and equipment indicates that 
certain information was not provided or requires additional clarification.  CBR did not provide 
certain process information or discrepancies exist in the application.  This information is 
necessary to determine if CBR will operate the North Trend in a manner that protects human 
health and the environment.  The staff requests the following information: 
 
1. Figure 3.2-1 presents six ion exchange columns; however, Section 3.2.1 states that 

eight columns will be operating.  Please correct this discrepancy.  Also, the application 
does not explain the significance of using downflow columns. 

 
2. Please explain how carbon dioxide is used at the facility.  CBR states that sodium 

bicarbonate is used in lixiviant; therefore, the purpose of the carbon dioxide is unclear. 
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3. CBR needs to provide the locations of all chemical storage facilities including gasoline 
and diesel storage areas. 

 
4. Figure 3.2-3 is entitled, “Central Processing Plant.”  If this is a representation of the 

North Trend Plant, then it should be called a satellite plant to avoid confusion, as the 
Central Processing Plant is located at the main Crawford facility. 

 
3.3 Instrumentation and Controls 
 
NRC staff’s review of the instrumentation and controls of the North Trend indicates that certain 
information was not provided.  CBR did not describe the types of meters and monitoring 
procedures to be used at the site.  Such information is necessary to determine if CBR will 
operate the facility in a manner that protects employee and public health.  A discussion of the 
requested information is, as follows: 
 
1. CBR does not provide any information regarding the type of flow meters and pressure 

sensors to be used, how they will be monitored, and how the clogged pressure sensor 
issues at the main facility will be avoided in the North Trend. 

 
2. CBR references its Environmental Health and Safety Management System (EHSMS) 

manual regarding health physics instrumentation.  However, for the purposes of this 
application, CBR should provide a description of its radiation monitoring equipment.  
Descriptions should include the type and numbers of meters used. 

 
4.1 Airborne Effluents 
 
NRC staff’s review of the airborne effluents discussion presented in the application indicates 
that certain information requires additional explanation.  The staff is requesting more information 
regarding sources of radiation exposures and manner in which effluent quantities are confirmed.  
The staff requests this information to determine if CBR’s operations will be protective of 
employee and public health.  A discussion of the requested airborne effluent information is, as 
follows: 
 
1. According to the application, CBR expects that only airborne effluent would be Ra-222 

and that some of the sources would be the downflow IX column vents, well sampling and 
spills, filter changes, IX resin transfer, and reverse osmosis (RO) system operation 
(during restoration), and other potential infrequent releases.  Please explain whether or 
not wellfield off-gassing is a significant source of radon and whether or not this is a 
safety issue. 

 
2. CBR states that the work area ventilation system consists of roof vents and open 

doorways.  Please provide a more precise explanation of the work area ventilation 
system and data that it maintains exposures to 25 percent of derived air concentration 
(DAC).  Also, please provide the types and expected quantities of chemical emissions. 

 
3. CBR states on page 4-1 that the only airborne effluent from the North Trend operations 

would be radon-222.  However, CBR measures and detects airborne uranium in its main 
facility despite the fact that it uses a vacuum drier.  Please explain how CBR can 
conclude that airborne uranium will not be part of the effluent stream. 
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4.2.1 Liquid Wastes 
 
NRC staff’s review of the liquid waste discussions provided in the application indicates that 
certain information requires additional explanation.  NRC requested information regarding the 
fate of restoration water and the evaporation pond construction.  This information is necessary 
to determine whether the proposed operations will be protective of human health and the 
environment. 
 
1. On page 4-3, CBR states that during the groundwater sweep phase of restoration, 

extracted water will not be reinjected.  However, CBR has stated during multiple site 
visits and inspections that it reinjects all restoration water except for the bleed to 
maintain hydraulic control without needlessly wasting water.  Please confirm CBR’s 
groundwater sweep procedures. 

 
2. Regarding evaporation ponds, please provide an analysis of the short term stability of 

the storage ponds and drawings or descriptions of construction materials to be used.  
This information is necessary to demonstrate compliance with 10 CFR 40.31(h) 
regarding the requirements and objectives in Appendix A.   

3. Please also provide drawings of the planned evaporation ponds that include the 
locations of monitoring wells for compliance with 10 CFR 40, Appendix A, Criterion 7A. 

4. Please provide a discuss the manner in which liquid waste generated in the laboratory is 
managed 

 
5.1 Corporate Organization and Administrative Procedures 
 
NRC staff’s review of the corporate organization and administrative procedures in the 
application indicates that certain information requires additional clarification.  The staff is 
requesting additional information regarding corporate structure and the roles of certain 
individuals.  The staff is requesting this information to determine whether or not CBR has 
established the proper management controls for the North Trend operations.  A discussion of 
the requested information is, as follows: 
 
1. Please confirm that the new name on the license will be Crow Butte Resources, Inc. 

d/b/a as Cameco Resources.  Also confirm that the surety will be issued in this name. 
 
2. CBR identifies its management structure in Figure 5.1-1 in its application.  CBR needs to 

specify the organization to which each manager belongs. 
 
3. Regarding Figure 5.1-1, please identify the Radiation Safety Officer’s (RSO) relationship 

to the operations personnel and the manner in which the RSO maintains its 
independence from operations personnel. 

 
4. Please identify the person who has overall responsibility for approving the North Trend 

facility design including radiological controls (e.g., ventilation systems), and the manner 
in which the RSO is integrated into this process. 

 
5. Per License Condition 9.4, CBR maintains its EHSMS procedures that address its safety 

and environmental protection practices.  These procedures are maintained at the current 
facility, and NRC staff reviews and comments on the procedures during inspection.  
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Please identify the person responsible for drafting, approving, and updating these 
procedures.  Also, please specify the update frequency. 

 
5.3 Management Audit and Inspection Programs 
 
NRC staff’s review of the management audit and inspection programs in the application 
indicates that certain information requires additional clarification or is missing.  CBR did not 
discuss the qualifications of certain personnel to be utilized at the North Trend. The staff is 
requesting this information to determine whether or not CBR has established the proper 
management controls for the North Trend operations.  A discussion of the requested information 
is, as follows: 
 
1. CBR proposes daily inspections to be performed by an RSO, health physics technician 

(HPT), or a qualified designated operator conducts a daily walkthrough inspection of the 
plant.  Please describe the qualifications of the qualified designated operator. 

 
2. CBR also proposed weekly inspections to be performed by the RSO or Operations 

Superintendent (or designees in their absence).  The aforementioned personnel conduct 
an inspection of all facility areas to observe general radiation control practices and 
review required changes in procedures and equipment.  Please explain the difference 
between the daily and weekly inspections.  Please provide examples of both types of 
inspections and a typical person that would serve as a designee. 

 
3. CBR should specify the full-time North Trend employee who would ensure that the 

NRC’s radiological standards are being met.  Furthermore, CBR should identify those 
full-time North Trend employees who would be responsible for spill response. 

 
4. Please provide the number of people expected to work at the North Trend along a 

breakdown of technical, managerial, operational and administrative disciplines. 
 
5.4 Health Physics Staff Qualifications 
 
NRC staff’s review of the health physics staff qualifications in the application indicates that 
certain information requires additional clarification including the qualifications of the RSO and 
HPT.  Such information is necessary to determine if CBR will operate the North Trend with the 
proper radiation safety controls.  A discussion of the requested information is, as follows: 

 
1. RSO Qualifications – Regarding the education requirements of an RSO, CBR states: “A 

Bachelor's Degree or an Associate Degree in the physical sciences, industrial hygiene, 
environmental technology or engineering from an accredited college or university or an 
equivalent combination of training and relevant experience in uranium mill/solution 
mining radiation protection.” 

 
This is not consistent with Regulatory Guide 8.31 which does not allow for an associate’s 
degree in meeting RSO education requirements.  CBR should justify how they meet 
license condition 9.12 with an RSO having an associate’s degree. 

 
2. HPT Qualifications – Regarding option #1 for the education requirements of an HPT, 

CBR states, “An associate degree or 2 years or more of study in the physical sciences, 
engineering or a health-related field, or high school diploma and a combination of 
experience and training.” 
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This is not consistent with Regulatory Guide 8.31, HPT option #1, which does not allow 
for a high school diploma coupled with such limited training and experience.  CBR 
should justify how they meet license condition 9.12 with an HPT having a high school 
diploma with limited training and experience. 

 
5.6 Security 
 
NRC staff’s review of the site security information provided in the application indicates that 
certain information requires additional clarification.  CBR needs to provide more information 
regarding security for restricted areas.  Such information is necessary to determine potential 
impacts of the proposed activities on human health and the environment.  A discussion of the 
requested meteorological data is, as follows: 
 
1. CBR refers to “restricted areas on the North Trend” but does not provide specific details 

on what areas are defined as restricted areas.  CBR should provide a better description, 
including a general map, of areas that are controlled for industrial/property protection 
purposes and those areas that are restricted within the meaning of 10 CFR 20. 

 
2. CBR discusses the security of licensed materials in storage and not in storage.  

However, CBR does not discuss pregnant lixiviant.  Pregnant lixiviant is a licensed 
material, and the security of this material must be addressed. 

 
3. According to the application, the active production areas are controlled with fences and 

appropriate signs.  While the main facility is fenced, gates tend to be left unlocked and 
unauthorized personnel can gain access to the wellfields.  Please explain how CBR will 
prevent unauthorized personnel from gaining access to areas of potential radiological 
dose. 

 
5.7.1.1 Liquid Effluents 
 
NRC staff’s review of the liquid effluent control procedures provided in the application indicates 
that certain information requires additional clarification.  Generally, CBR needs to provide 
additional information regarding its liquid waste disposal procedures.  This information is 
necessary to determine if liquid wastes will be properly managed.  A discussion of the requested 
information is, as follows: 
 
1. See comment 4.2.1 regarding reinjection of groundwater sweep effluent. 
 
2. The application states that wastewater from the plant is discharged to the evaporation 

ponds, deep injection well, or land application area.  NRC staff notes that, to date, CBR 
has not used land application at its current Crawford facility.  However, if land application 
is utilized, please provide the location of this facility and more details regarding its use, 
monitoring, and methods of determining compliance with our regulations.  CBR should 
note that if land application is not fully reviewed as part of this amendment, a future 
amendment would be required to use land application. 

 
5.7.2 External Radiation Monitoring Program 
 
NRC staff’s review of the external radiation monitoring program of the North Trend indicates that 
certain information requires additional clarification.  NRC staff is requesting explanations for 



9 

 

CBR’s instrument calibration procedures, posting procedures, and public access.  This 
information is necessary to determine if CBR’s operations at the North Trend will adequately 
protect employees and the public.  A discussion of the requested information is, as follows: 
 
1. Radiation detection equipment - CBR does not identify the method of calibration for 

survey equipment.  For example, CBR does not state whether it has developed its own 
procedures for instrument calibration or if contractors will calibrate instruments.  CBR 
should discuss the major aspects of instrument calibration identifying whether or not 
contractors will perform this function.  If contractors will perform this function, please 
identify the standards that will be used and what specific QA/QC requirements apply. 

 
2. Establishing Radiation Areas – CBR should clarify its use of the definition of a radiation 

area as defined in 10 CFR 20.1003.  CBR has defined an “action level” (i.e., an area that 
requires posting as a radiation area) as exceeding “5.0 mRem per hour for worker 
occupied stations.”  10 CFR 20 requires the measurement to be made “at 30 centimeters 
from the radiation source or any surface that the radiation penetrates.”  Using CBR’s 
definition of a radiation area, a high radiation area could exist without the proper posting. 

 
3. Public Access to Operations – According to Section 5.6 (Security), North Trend “will 

routinely operate 24 hours per day and 7 days per week.”  Also, frequent visitors will be 
allowed unescorted access to the plant site.  Considering its proposed operations, 
please provide the following: 

 
a. An analysis of public doses for visitors for compliance with 10 CFR 20.1302.  

Please comment specifically on 10 CFR 20.1302(b) and 10 CFR 20.1301(b). 
 
b. Clarification regarding whether the NTEA “wellfield employees” will be included in 

the dosimetry program. 
 

c. Regarding 10 CFR 20.1502(a)(1), please explain whether CBR has analyzed the 
cumulative dose to employees working at both the main CSA plant and the 
NTEA. 

 
d. Regarding 10 CFR 20.1502(a)(1), please explain whether CBR has analyzed 

other external occupational dose scenarios such as extremity monitoring for 
maintenance and spill response activities. 

 
5.7.3 Airborne Radiation Monitoring Program 
 
NRC staff’s review of the airborne radiation monitoring program in the application indicates that  
CBR did not describe this program in sufficient detail.  In general, CBR should provide additional 
details regarding long-term monitoring, particulate monitoring, and the respiratory program.  
Such information is necessary to determine if CBR’s radiation protection program is sufficient to 
safely operate the North Trend.  A discussion of the requested information is, as follows: 
 
1. Basis of Airborne Radiation Monitoring Program – With respect to sampling locations, 

more information is necessary to establish a basis for CBR’s long-term Airborne 
Radiation Monitoring Program.  CBR proposes airborne sampling locations in Figure 5.7-
2.  However, considering that the NTEA has no operating history, a discussion should be 
provided on how these proposed locations and the rest of the facility will be monitored 
(e.g., purpose, location, and frequency of monitoring).  Please include an explanation on 
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how these locations reflect actual conditions in the plant, especially during the first year 
of operation, and how the figure will be updated to incorporate any changes.  This 
discussion should also address how airflow will be determined during various operations 
and with different ventilation configurations  

 
2.  Airborne Uranium Particulate Monitoring: 
 

a. CBR states, “Sample volume will be adequate to achieve the lower limit of 
detection (LLD) for uranium in air.”  CBR should propose an LLD value and 
basis. 
 

b. CBR states, “Breathing zone sampling is performed to determine individual 
exposure to uranium during certain operations.”  Please provide examples of 
operations where breathing zone sampling would be performed. 
 

c. CBR states, “The Derived Air Concentration (DAC) for soluble (D classification) 
natural uranium of 5x10-10 µCi/ml from Appendix B to 10 CFR §§20.1001 - 
20.2401 will be used.  This is a conservative method because the gross alpha 
results include Uranium-238 and several of its daughters (notably Ra-226 and 
Th-230), which are also alpha emitters.”  The following questions apply to this 
statement: 

 
i. Considering that the air sample is a mixture of radionuclides, please 

justify the use of the DAC value of 5x10-10 µCi/ml which corresponds to 
natural uranium with no other radioactive constituents. 
 

ii. Please justify the comment that analyzing gross alpha counts for airborne 
uranium and applying the DAC value of 5x10-10 µCi/ml for natural uranium 
is “a conservative method”. 
 

iii. Please justify the use of 100 percent class D for North Trend yellowcake. 
 

iv. Please describe specifically what dose is calculated when comparing 
airborne uranium levels to the DAC value of 5x10-10 µCi/ml. 
 

d. CBR states, “An action level of 25 percent of the DAC for soluble natural uranium 
will be established at the North Trend Satellite Plant.  If an airborne uranium 
sample exceeds the DAC, an investigation will be performed.”  This appears to 
be a typographical error.  It is presumed that the 25 percent action level will be 
used to initiate an investigation and not the full DAC value.  Please clarify the 
aforementioned statement.   
 

e. CBR’s airborne uranium particulate monitoring program appears to be based on 
compliance with 10 CFR 20, Appendix B, Table 1 values for the derived air 
concentrations.  CBR needs to describe how its program also ensures 
compliance with 10 CFR 20.1201(e) regarding the chemical toxicity of uranium 
(including exposure to multiple exposures during a time period) and how the “as 
low as reasonably achievable” (ALARA) program will be applied to this exposure. 
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3. Conditions Requiring Individual Monitoring of Internal Dose – Based on CBR’s answers 
to 2 (c) and (d) above, CBR needs to analyze compliance with 10 CFR 1502 individual 
monitoring requirements and 10 CFR 20.2104 prior dose determination requirements. 

 
4. Radon Daughter Concentration Monitoring – CBR should propose an LLD for radon 

measurements. 
 

5. Respiratory Protection Program – Based on CBR’s answers to 2 (c), (d) and (e) above, 
please state whether respirators are expected to be used at the NTEA.  If so, please 
provide additional information on their use. 

 
5.7.4 Exposure Calculations 
 
NRC staff’s review of the exposure calculations of the NTEA indicates that certain information 
requires additional clarification.  NRC staff is requesting more information regarding the data for 
calculating exposures.  Such information is necessary to determine whether the operations at 
the NTEA will be protective of employee and public health.  A discussion of the requested 
information, as follows: 
 
5.7.4.1 Natural Uranium Exposure 

 
1. General – CBR states, “Exposure calculations for airborne natural uranium are carried 

out using the intake method from NRC Regulatory Guide 8.30, Section 2.”  This appears 
to be a typographical error in that intake and exposure calculations are discussed in 
Section 3 of Regulatory Guide 8.30.  Please clarify the aforementioned statement. 

 
2. Intake Calculation – The following questions apply to the natural uranium intake equation 

(duplicated below) provided by CBR in section 5.7.4.1: 
 
 

 
 

a. Exposure Time (ti in the above equation) – CBR states, “100 percent occupancy 
time is used to determine routine worker exposures.”  It is not clear what is meant 
by this statement in regards to assigning time to a worker in any given uranium 
airborne concentration.  CBR needs to provide more detail on how routine 
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workers’ time will be calculated for input into this equation.  This discussion 
should include details on how workers working more than the standard work 
week (e.g., 40 hours) are handled. 

 
b. Average Concentration of Uranium in Breathing Zone (the Xi term in the above 

equation): 
 

i. CBR states, “Airborne uranium activity is determined from surveys 
performed as described in Section 5.7.3.1.”  However, in Section 5.7.3.1, 
CBR describes their airborne uranium particulate monitoring program as 
the following, “One location near the resin transfer station will be sampled 
monthly for airborne uranium particulates.” CBR further states, “Breathing 
zone sampling is performed to determine individual exposure to airborne 
uranium during certain operations.”   
 
With these monitoring requirements, it is not clear how CBR will gather 
suitable and timely measurements of airborne uranium activity in a 
worker’s breathing zone as required by 10 CFR 20.1204 for routine and 
non-routine operations, maintenance, and cleanup activities. 
 

ii. The Xi term is given both as mass (µg) and activity (µCi) of uranium per 
unit volume of air.  Please provide a discussion on how the mass of 
uranium is measured or calculated for this equation. 
 

3. Deriving Dose to Worker: 
 

CBR states: “Exposures to airborne uranium will be compared to the derived air 
concentration (DAC) for the "D” solubility class for natural uranium from Appendix B of 
10 CFR 20.1001- 20.2401 (5x10-10 pCi/ml).”   

 
a. Same questions as questions 2.c.i and ii under Section 5.7.3 regarding use of the 

DAC value of 5x10-10 µCi/ml. 
 

b. Please justify the use of 100% class D for North Trend yellowcake. 
 

c. Please describe specifically what dose is calculated when comparing airborne 
uranium levels to the DAC value of 5x10-10 µCi/ml. 

 
d. The uranium intake, Iu, is calculated in terms of mass or activity and yet for 

deriving a dose it is compared to the DAC, which is tabulated in terms of activity 
per unit volume.  CBR should provide more detail, including a sample calculation, 
on how dose is calculated using both mass and activity units for Iu.   

 
4. Mathematical Notations – the term “i” in the above equation is not properly annotated.  

For example it would appear that Xi refers to the average concentration of uranium in 
breathing zone for exposure period “i”.  The same applies to the ti term.  Please clarify 
the notation. 

 
 



13 

 

5.7.4.2 Radon Daughter Exposure 
 

1. See question 1 under Section 5.7.4.1. 
 

2. Intake Calculation – The following questions apply to the intake equation (see question 
for Section 5.7.3) for radon daughters provided by CBR in section 5.7.4.2:  

 

 
         
 
 

a. See question 2.a in Section 5.7.4.1. 
 

b. Average  Number of Working Levels in Air in Breathing Zone (the Wi term in the 
aforementioned equation) – CBR states, “Sampling locations will be determined 
in accordance with the guidance contained in USNRC Regulatory Guide 8.25.”  
Please discuss how CBR will demonstrate that their proposed air sampling 
program is representative of breathing zone air as recommended by Regulatory 
Guide 8.25.   

 
c. Deriving Dose to Worker – CBR states, “Exposures to radon daughters will be 

compared to the DAC for radon daughters from Appendix B of 10 CFR 
§§20.1001 - 20.2401 (0.33 WL).”  However, the radon daughter intake, IR, is 
calculated in terms of working level months, or activity, and yet for deriving a 
dose it is compared to the DAC.  The DAC is tabulated in terms of working levels, 
or activity per unit volume.  Please provide more detail, including a sample 
calculation, of how dose is calculated.   

 
3. See question 4 in Section 5.7.4.1. 

 
5.7.4.3 Prenatal and Fetal Exposure 

 
1. CBR cites outdated NRC requirements pertaining to declared pregnant workers.  NRC 

issued the current regulations in 1998; therefore, please submit an update to this 
program, as appropriate.  
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2. External Dose to Embryo/Fetus – It is understood that CBR will estimate the exposure 
for declared pregnant workers prior to declaration.  It is not clear how CBR intends to 
account for dose to the declared pregnant worker after declaration.  CBR has a limited 
external exposure monitoring (personnel dosimetry) program.  As stated in Section 
5.7.2.2, “Although monitoring of external exposure may not be required in accordance 
with §20.1201(a), CBR currently issues dosimetry to all process employees and 
exchanges them on a quarterly basis. The North Trend process employees would be 
included in this program.”  Please explain how CBR will assign external dose to a 
declared pregnant worker after declaration for the duration of the pregnancy. 

 
5.7.5 Bioassay Program 
 
NRC staff’s review of the bioassay program in the application indicates that certain information 
was not provided.  Specifically, CBR provides a general description of its bioassay program.  
However, it does not discuss which, if any, employees at North Trend will be monitored in the 
program.  This information is necessary to determine if CBR has established the proper controls 
to prevent and detect radiation exposures in excess of regulatory limits. 
 
5.7.6 Contamination Control Program 
 
NRC staff’s review of the contamination control program in the application indicates that certain 
information requires additional clarification.  NRC staff is requesting information regarding the 
qualifications of certain personnel and the manner in which equipment is calibrated.  Such 
information is necessary to determine whether or not the proper controls have been established 
to ensure that NTEA operations are protective of employee and public health.  A discussion of 
the requested information is, as follows: 
 
1. With regard to surveying items from restricted areas CBR states, “The RSO, the 

radiation safety staff, or properly trained employees perform surveys of all items from the 
restricted areas with the exception of small, hand-carried items described above.”  This 
statement appears to be inconsistent with what CBR states in Section 5.1.6.  In this 
section, CBR states that the HPT is “responsible for the orderly collection and 
interpretation of all monitoring data, to include data from radiological safety and 
environmental programs.”   

 
In addition, this statement appears to be inconsistent with License Condition 9.12 which 
requires CBR to “…follow the guidance set forth in U.S. Nuclear Regulatory Commission 
Regulatory Guides…and 8.31 or NRC-approved equivalent.”  Regulatory Guide 8.31 
states that, “The RSO and radiation safety office staff are responsible for performing all 
routine and special radiation surveys as required by license conditions and by 10 CFR 
Part 20.”  CBR should clarify who is allowed to perform surveys for releasing items from 
restricted areas.  If “properly trained employees” are being used for releasing items from 
restricted areas, CBR should provide the technical qualifications of these individuals and 
justification for using them. 

 
2. See question 1 under Section 5.7.2. 
 
3. Please present the limits to be used for contamination involving radium that is not in 

equilibrium with uranium. 
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5.7.7 Airborne Effluent and Environmental Monitoring Program 
 
NRC staff’s review of the airborne effluent and environmental monitoring program in the 
application indicates that certain information requires additional clarification.  NRC is requesting 
information regarding the type of effluent sampling proposed.  This information is necessary to 
determine whether the NTEA operation will be protective of employee and public heath.  A 
discussion of the requested information is, as follows: 
 
1. Airborne Effluent Monitoring – Based on a review of CBR’s amendment application, the 

following issues have been identified. 
 

a. It is proposed that release of radon from process operations be estimated as 
opposed to measured.  Please explain why CBR is not measuring radon releases 
from process operations (i.e., at the stack discharge). 

 
b. Considering 1(a) above and as discussed in Section 5.7.2, question 3(a), it is not 

clear how CBR is in compliance with 10 CFR 20.1301 and 1302 regarding public 
dose to members of the public in restricted areas.  Please demonstrate by 
surveys and calculations that public dose limits are in compliance.  

 
6.1 Plans and Schedules for Groundwater Quality Restoration 
 
NRC Staff’s review of the plans and schedules for groundwater quality restoration indicate that 
certain information requires additional clarification. CBR should provide additional information 
regarding the restoration standards, surface impoundment monitoring, and restoration methods.  
This information is necessary to assure the required goals of restoration for the protection of 
public health, safety, and the environment and the establishment of satisfactory data used in 
estimating the surety.  A discussion of the requested information below, as follows: 
 
1. License Condition 10.3(C) in Source Materials License SUA-1534 states that CBR will 

restore groundwater in the production zones to baseline and Nebraska Department of 
Environmental Quality- (NDEQ-) approved class of use, if restoration to baseline is not 
achievable.  However, NRC staff must amend this license condition to state that CBR 
will return the groundwater quality to the standards listed in Criterion 5B(5) of 10 CFR 
Part 40, Appendix A as required by the Uranium Mill Tailings Radiation Control Act of 
1978 (UMTRCA), as amended.  This change is necessary to comply with the U.S. 
Environmental Protection Agency’s determination that groundwater restoration at ISL 
facilities must meet the UMTRCA standards and not those associated with the Safe 
Drinking Water Act or analogous state regulations. 

 
2. Please provide a description of the method for determine restoration standards and the 

type of statistical analyses used in the determination.   
 
3. Please provide the following: 
 

a. The volume of groundwater solutions to be extracted during groundwater 
restoration and whether the quantity of water pumped during restoration will 
adversely affect offsite groundwater uses. 

b. The wellfield pore volume affected by the extraction processes within the ore 
body water-bearing zone. 
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c. An estimate of the horizontal and vertical flare, and the number of pore volumes 
that will be displaced during groundwater restoration. 

 
Please note that the restoration pore volume estimate should consider the pore volume 
quantity required to restore Mine Unit 1. 

 
4. To be protective of public health and the environment, the use of reductant(s) should be 

addressed in the application to account for any safety hazards associated with its 
storage and use. 
 

5. Please provide a justification for the length of the stabilization period.  Any justification 
should include CBR’s experience with restoring Mine Unit 1. 

 
6. Please provide further details regarding the well abandonment practices to be used at 

the NTEA. 
 
7. CBR intends to start a pilot study using bioremediation to complete the restoration of 

Mine Unit 4.  Please state whether or not bioremediation will be used at the North Trend 
facility and discuss the restoration techniques to be implemented. 

 
6.2 Plans for Reclaiming Disturbed Areas 
 
NRC Staff’s review of the plans for reclaiming disturbed areas indicates that the discussion in 
the plans are not sufficient to determine if they will achieve the required goals.  The requested 
information is as follows: 
 
1. As required by 10 CFR 40.36(f) and meets the criteria of 10 CFR 40.42(g)(4) and (5), the 

reclamation plan must specify the location of records of information important to the 
decommissioning.  

 
2. In Section 6.2.3.1 of the technical report, CBR plans to treat and discharge evaporation 

pond water in the later stages of groundwater restoration if the water is treatable within 
discharge limits.  CBR states that this treatment and discharge would be under an 
appropriate NPDES permit. Please identify the location of the potential discharge under 
an appropriate NPDES permit.   

 
6.3 Removal and Disposal of Structures, Waste Materials, and Equipment 
 
NRC Staff’s review of the plan for the removal and disposal of structures, waste materials, and 
equipment indicate that description is not sufficient to determine if they will achieve the required 
goals.  The requested information is as follows: 
 

1. Please include more detail to the survey and decontamination procedures which include 
a commitment to determining radioactivity along the interior surfaces of pipes, drain 
lines, and duct work by taking measurements at traps or other access points.  
Additionally, please expand your discussion in the CBR technical report to include a 
commitment to control contamination of structures and equipment.   
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6.4 Methodologies for Conducting Post-Reclamation and Decommissioning 
Radiological Surveys 

 
NRC Staff’s review of methodologies for conducting post-reclamation and decommissioning 
radiological surveys indicate that the discussion is not sufficient to determine if they will achieve 
the required goals.  The requested information is as follows:   
 
1. Please provide acceptable cleanup criteria for Th-230 for areas that already meet the 

radium cleanup criteria, but still have elevated thorium levels.   
 
2. Please justify in greater detail the use of 17,900 counts per minute (cpm) as an action 
 level.   
 
7.4  Non-Radiological Effects 
 
Please provide a more inclusive discussion on non-radiological effects.  This discussion should 
address issues such as sanitary and other recovery plant waste, effects of construction and 
operation of roads, changes in land and water use at the project site, etc. 
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