
KENNECOTT URANIUM COMPANY (KUC), SWEETWATER – REQUEST FOR ADDITIONAL 
INFORMATION (RAI) RE: THE SWEETWATER LICENSE RENEWAL 

 
In reference to the October 18, 2016, submittal by KUC (Agencywide Documents Access and 
Management System (ADAMS) Accession No. ML16298A147), U.S. Nuclear Regulatory 
Commission (NRC) staff requests the following information: 
 
RAI No. 1 
 
Air Effluent System 
 
Title 10 of the Code of Federal Regulations (10 CFR) Part 40 Appendix A, Criterion 8 states, in 
part, that milling operations must be conducted so that all airborne effluent releases are reduced 
to levels as low as is reasonably achievable (ALARA).  Criterion 8 further describes the 
requirements to ensure that airborne effluent releases are ALARA.  The term ALARA, as 
defined in 10 CFR 20.1003, means making every reasonable effort to maintain exposures to 
radiation as far below the dose limits as is practical. 
 
KUC provided information on the Air Effluent Monitoring Program in Attachment 3 to its 
October 18, 2016 letter to the NRC.  In Attachment 3, KUC stated that sampling will be 
performed in accordance with Environmental Procedure-15 (EP-15) Stack Sampling, and 
U.S. Environmental Protection Agency (EPA) Method 5, “Determination of Particulate Emissions 
from Stationary Sources.”  KUC did not provide EP-15 for Stack Sampling in Attachment 3 and 
therefore, NRC staff could not review and evaluate this procedure.  NRC staff also determined 
that EPA Method 5, “Determination of Particulate Emissions from Stationary Sources” is not 
applicable.  EPA Method 5 is for PM (Particulate Matter) emissions from stationary sources.  
EPA defines particulate matter as sulfuric oxide (SO2) and nitrogen oxide (NOX).  These 
compounds are not radioactive material. NRC staff determined that EPA Method 5 cannot be 
used to maintain airborne effluent levels ALARA, consistent with 10 CFR Part 40, Appendix A, 
Criterion 8.   
 
The applicant needs to provide the NRC with a copy of Procedure-15 (EP-15) Stack Sampling 
for NRC review.  The applicant needs to provide the NRC with a methodology that 
demonstrates that during operations that the applicant can   reduce airborne effluent releases to 
levels that are ALARA. 
 
RAI No. 2 
 
Air Effluent System 
 
KUC provided information on the Air Effluent Monitoring Program in Attachment 3 to its 
October 18, 2016 letter to the NRC.  Attachment 3 states that radon concentration in air shall be 
determined using Landauer, Inc.’s Rapidos HS detectors mounted in the stack in a specially 
designed protective canister that is available for outdoor applications and supplied by Landauer, 
Inc.  Attachment 3 further states that KUC attached the presentation entitled “Radon Emissions 
Monitoring at Uranium Mines: Comparison of Alpha Track Detectors and Scintillation Cell 
Monitors (Appendix 4) to show that  Alpha Track Detectors (ATDs) have been demonstrated to 
produce data comparable to data obtained with Method A-6” and thus should be allowed for use 
in stack monitoring for radon at the Sweetwater Uranium Project especially in light of the fact 
that they err toward being conservative at high stack flow velocities.  
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If KUC wishes to use ATDs for stack monitoring during operations, KUC needs to provide 
additional information on the use of ATDs in the facility stack.  The applicant needs to provide 
drawings on how the ATDs will be used for stack monitoring at Kennecott  (i.e., orientation with 
respect to the air flow in or from the stack), provide calibration data that demonstrates the 
accuracy and precision of the ATDs in the stack at various flow rates at Kennecott, provide a 
methodology for calculating the activity from the ATDs to release rate (expressed in Curies per 
unit time), and must demonstrate that airborne effluents are ALARA, consistent with 10 CFR 40 
Appendix A, Criterion 8.  
 
RAI No. 3 
 
Proposed Alternate Approach for Groundwater Detection Monitoring for New Tailings 
Impoundment  
 
The existing tailings impoundment leaked in the 1980s and created an area of groundwater 
contamination (consisting mainly of radium 226/228 and natural uranium) for which an on-going 
Corrective Action Program (CAP) was initiated in 1989. As verified by the NRC staff during its 
review of the 2014 license renewal application, a plume of groundwater contamination continues 
to exist at the site that exceeds the Groundwater Protection Standard (GPS) identified in 
License Condition 11.3.   
 
In 1997, KUC submitted a request to modify the facility and establish a performance-based 
operating license. The modification included a new tailings impoundment and eight new 
evaporation ponds. The NRC staff approved KUC’s request in 1999.   
 
The NRC staff identified to the licensee during a public meeting held on August 18, 2016 
(ML16244A718) that the existing plume of contaminated groundwater currently extends under 
the location approved for the new tailings impoundment and will affect the licensee’s ability to 
comply with the detection monitoring requirement for the new tailings impoundment stipulated in 
10 CFR 40, Appendix A. Criterion 7A.  In its October 18, 2016 response to NRC regarding this 
issue, KUC proposed “a four-tiered approach to leak detection” that included the introduction of 
a tracer consisting of potassium bromide into the tailings impoundment as an alternate 
approach to meeting the requirements in Criterion 7A.   
 
Regarding KUC’s proposed used of the potassium bromide tracer, the NRC staff observes that 
the proposed alternate detection monitoring program does not provide sufficient detail for the 
NRC staff to reach a reasonable assurance finding on whether KUC’s proposal meets Criterion 
7A.  KUC’s proposed plan does not explain in detail the bases, components and protocols that 
will be incorporated into the program. Specific information that needs to be provided to enable 
the NRC staff to determine whether KUC’s proposal meets Criterion 7A include: 
 
Specify the concentration and volumetric rate at which the potassium bromide tracer “will be 
injected into the tailings discharge line prior to its discharge at the impoundment” and 
quantitative predictions of the resulting bromide concentration in the tailings impoundment as a 
function of time.   
 

• Also, please describe a plan for monitoring actual potassium bromide concentrations in 
the tailings impoundment.  

 
• Provide laboratory analysis results for at least one background monitor well sample to 

substantiate the statement that: “Bromide is not found … in background groundwater.”  
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In addition, provide any past laboratory analysis of mill process fluids that support the 
statement that: “Bromide is not found in … mill process fluids.” 
 

• Provide justification, based on specific or generally applicable references, for the 
assertion that the potassium bromide tracer “is not easily filtered or sorbed by the 
tailings.” 
 

• Provide any references known to the licensee pertaining to previous applications of 
potassium bromide as a tracer for the detection of leaks from impoundments or other 
near surface waste disposal facilities. 
 

• Specify which monitoring wells KUC is proposing to monitor for the presence of the 
potassium bromide tracer and the frequency at which they will be sampled for the tracer.   
 

• Provide quantitative predictions (such as by solute transport modeling) of:  (1) the 
expected maximum travel times of the tracer to the monitoring wells and (2) the 
concentrations of the tracer at these wells resulting from a comprehensive range of 
continuous fluid volume releases of given bromide concentration from the tailings 
impoundment.  The quantitative predictions should include a sensitivity analysis of the 
parameters involved. 

 
• Provide a detailed description of the procedures (including methods and detection limits) 

that will be used to sample and measure the potassium bromide tracer in groundwater 
and impoundment samples.  Please address how the detection limits takes into account 
interference effects from other ions. 
 

In addition to the above matters pertaining to the application of the potassium bromide tracer, 
the NRC staff observes that in the section of the submittal titled “Leak Detection Parameters” 
the licensee states that: “NRC accepted three indicators parameters for detection of a leak [pH, 
conductivity and chloride].  Proposed monitoring wells have historically (30 years of data exist 
for these wells) exhibited low concentrations for the conductivity and chloride indicator 
parameters, and a relatively neutral pH.”  However, analysis by NRC staff (see attached Figure 
1) shows that conductivity values have continued to consistently and significantly exceeded the 
NRC-approved 350 µmho/cm detection standard over the entire 1996-2015 period of record of 
the three POC wells (TMW31, TMW75 and TMW78) previously designated to monitor this 
parameter.  The applicant should acknowledge this finding and propose an alternate to the 350 
µmho/cm conductivity detection standard.  
 
RAI No. 4 
 
Proposed Alternate Approach for Groundwater Detection Monitoring for Proposed Evaporation 
Ponds  
 
The NRC staff identified to the licensee during a public meeting held on August 18, 2016 
(ML161244A716) that the existing radium 226/228 groundwater plume extends over the area 
immediately downgradient of the proposed evaporation ponds and thus that the same detection 
monitoring issues of complying with 10 CFR 40, Appendix A, Criterion 7A, exist for the proposed 
evaporation ponds as for the new tailings impoundment.  Given that KUC also proposes in its 
submittal to use a tracer consisting of potassium bromide in the evaporation ponds as an 
alternate to the detection monitoring requirements in 10 CFR 40, Appendix A, Criterion 7A, the 
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licensee needs to provide a detailed, alternate detection program for the evaporation ponds that 
addresses the same corresponding issues identified above for the new tailings impoundment.    
 
Moreover, the issue identified for the new tailings impoundment with regard to the historical 
exceedance of the NRC-approved 350 µmho/cm conductivity detection standard also applies at 
the location of the proposed evaporation ponds.  NRC staff has determined that well TMW-50 
(which KUC acknowledges “would be downgradient of the ponds” under the existing pumping 
conditions related to the CAP) has consistently exceeded the NRC-approved 350 µmho/cm 
conductivity detection standard for the site (see attached Figure 2) and.  The applicant should 
thus propose an alternate to the 350 µmho/cm conductivity detection standard. 
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Figure 1. 
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Figure 2. 

 


