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Dear Dr. Cherry: 
 
The U.S. Nuclear Regulatory Commission (NRC) has received the U.S. Army’s (Army) radiation 
monitoring reports dated May 2018, May 2019, and May 2020 (Agencywide Documents Access 
and Management System (ADAMS) Accession Nos. ML18136A796, ML19115A040, and 
ML20138S110, respectively), which document environmental monitoring in compliance with 
Materials License No. SUC-1593.  License Condition 11 requires that the Army monitor in 
accordance with the “Programmatic Approach for Preparation of Installation-specific 
Environmental Radiation Monitoring Plans”, (PA ERMP) dated September 15, 2016 
(Agencywide Document Access and Management System [ADAMS] Accession No. 
ML16265A218).  The reports provide quarterly activity concentration measurements of uranium 
(U) isotopes U-238, U-235, and U-234 in sediment and surface water from the licensed sites.  
The reports also provide the activity ratio of U-238 to U-234 in individual samples as an 
indication of whether the measured uranium represents natural or depleted uranium (DU).  This 
letter documents the NRC staff review of these monitoring reports.  
 
Each of the three monitoring reports concludes that DU was not observed in the surface water 
and sediment samples.  The NRC staff found that the maximum U-238 to U-234 ratio reported 
in the surface water samples over a three-year period was 1.34, which is within the expected 
natural variation for the ratio of U-238 to U-234 in natural uranium in surface water samples.  
The maximum U-238 to U-234 ratio reported in the sediment samples was 1.9.  That sediment 
sample had a total uranium concentration of 1.0 picocuries (pCi) per gram (g) of sediment.  The 
next largest ratio in sediment samples was 1.8.  That sediment sample had a total uranium 
concentration of 0.63 pCi/g.  All the other reported ratios over the three-year period were 1.6 or 
less.  The NRC staff determined that none of the measurements indicated a significant 
contribution of DU in the environmental samples.  In addition, the NRC staff finds that the results 
from the 3 years of monitoring data collected are below the (U-238/U-234) activity ratio of 3 as 
specified in License Condition 17, which requires the Army to notify the NRC when analytical 
sampling results indicate the (U-238/U-234) activity ratio exceeds 3. 
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However, Annex 19 of the PA ERMP incorporated into License Condition 11 is the 
“Programmatic Uniform Federal Policy – Quality Assurance Project Plan (ADAMS Accession 
No. ML16265A233).  Worksheet 15a of Annex 19 includes a project action level if the total 
uranium concentration in a surface water sample is greater than 30 micrograms per liter (µg/L).  
Specifically, Worksheet 15a notes that the corrective action for exceeding this concentration is:  
 

“Resample. If activity verified, notify NRC and assess results. The findings and 
recommended corrective actions will be documented by the U.S. Army’s License RSO. 
The License RSO will provide recommendations to the SUC-1593 Responsible License 
Authority based on his evaluation” 

 
The monitoring reports provide total uranium measurements as activity concentrations (i.e., 
picocuries per liter [pCi/L]) rather than as mass concentrations (i.e., µg/L).  To compare the 
reported concentrations to the Army’s “action level” provided in Annex 19 (i.e., 30 µg/L), the 
NRC staff used the specific activities of U-238, U-235, and U-234 to convert the activity 
concentrations that the Army reported for each isotope to mass concentrations.  The NRC staff 
then summed the isotopic mass concentrations to determine the total uranium concentration.  
Several surface water samples from Fort Carson, Colorado, and the Yakima Training Center, 
Washington samples exceeded the 30 µg/L action level.  Isotopic activity concentrations and the 
calculated mass concentration are shown for the three samples with the highest activity 
concentrations (Table 1).  Other Army sites included on License No. SUC-1593 did not have 
samples with concentrations that exceeded the 30 µg/L limit.       

 
Table 1  Three Greatest Total Uranium Activity Measurements Reported from 2017 to 

2019 Monitoring Reports  
 

Sample Location Sample 
Date 

Reported Activity Concentration 
(pCi/L) 

Calculated 
Total U Mass 

Concentration 
(µg/L) (a) U-234 U-235 U-238 Total U 

Fort Carson, 
Colorado, 
SWS-02 

12/7/2017 210 6.4 130 350 390 

Yakima Training 
Center, Washington, 

SWS-01 
3/2/2019 62 2.4 42 106 130 

Fort Carson, 
Colorado, 
SWS-02 

5/23/2019 
 57 2.2 37 96 110 

(a) NRC staff calculated the concentration on a mass basis by using the activity concentrations 
reported by the Army for each isotope and converting each to mass using the specific activities of 
those isotopes.  The results are rounded to two significant figures. 
 

In addition, the NRC staff compared the reported concentrations to NRC regulations.  The NRC 
does not have a specific regulatory limit for DU.  However, Title 10 of the Code of Federal 
Regulations (CFR) Part 20, Appendix B provides liquid effluent concentration limits for operating 
sites.  The 10 CFR Part 20 Appendix B limits for U-238, U-235, and U-234 in liquid effluent are 
all 300 pCi/L.  Those limits apply to concentrations of radionuclides greater than background.  
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One of the surface water measurements taken during the three-year period (i.e., the December 
7, 2017 sample from location SWS-02 at Fort Carson) had a measured total uranium 
concentration of 350 pCi/L and appears to exceed the 300 pCi/L effluent limit for U-238, U-235, 
and U-234 if the individual limits are applied with a sum of fractions.  However, the U-238 to 
U-234 ratio in that sample was 0.62, indicating the source was unlikely to be DU, which would 
have a U-238 to U-234 ratio greater than 1.0.   
 
The August 23, 2017 sample from Yakima Training Center, Washington, sample location 
SWS-01 had an unusual U-238 to U-234 activity ratio of 0.006.  That ratio does not seem to 
have resulted from sample uncertainty near the detection limit because the total uranium activity 
for that sample was 94 pCi/L, was much greater than the reported uncertainty (7.81 pCi/L).  On 
the same date, the sample collected at location SWS-05 also had an unusually low U-238 to U-
234 ratio of 0.081, with a much lower total uranium activity concentration of 3.4 pCi/L.  The 
lowest activity ratio observed in surface water at the site in 2018 was 0.15 and in 2019 was 0.3.  
In addition, the samples with the lowest U-238 to U-234 activity ratios in 2018 and 2019 had 
much lower total uranium activities (i.e., less than 2 pCi/L).  The NRC staff noted the unusually 
low activity ratio observed on August 23, 2017 and determined that no further action is required 
because (1) all of the isotopic activity concentrations are below the 10 CFR Part 20 Appendix B 
effluent limit of 300 pCi/L applicable to U-238, U-235, and U-234 and (2) the unusual reading 
observed in 2017 was not repeated in 2018 or 2019. 
 
Conclusion: 
 
The NRC staff reviewed the Army’s monitoring reports covering a 3-year period from 2017 to 
2019 and determined that none of the measurements indicated a significant contribution of DU 
in the environmental samples.  Staff also determined that the results from the 3 years of 
monitoring data collected are below the (U-238/U-234) activity ratio of 3 as specified in License 
Condition 17, which requires the Army to notify the NRC when analytical sampling results 
indicate the (U-238/U-234) activity ratio exceeds 3.  However, future monitoring reports should 
include a discussion regarding any samples that exceed the Army’s action level of 30 µg/L, as 
identified in the Quality Assurance Project Plan that is incorporated by reference into License 
Condition 11, including a discussion of any corrective actions, if appropriate.  Future submittals 
should also highlight any sample results that exceed the 10 CFR Part 20 Appendix B limits for 
U-238, U-235, and U-234 in liquid effluent of 300 pCi/L.     
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In accordance with Title 10 of Code of Federal Regulation (10 CFR) Part 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 ADAMS.  ADAMS is accessible from the NRC Web site at 
http://www.nrc.gov/reading-rm/adams.html.  If you have any questions, please contact Priya 
Yadav of my staff at 301-415-6667 or by e-mail at Priya.Yadav@nrc.gov. 
 
 
 
 

Sincerely, 
 
 

 
Stephen Koenick, Chief 

      Low-Level Waste and Projects Branch 
Division of Decommissioning, Uranium Recovery 
  and Waste Programs  

      Office of Nuclear Material Safety  
  and Safeguards  
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