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Dear Dr. Reimer: 
 
I am responding to your letters dated December 31, 2018, and May 13, 2019, and emails dated 
April 26, 2019, June 4, 2019, and July 24, 2019 (Agencywide Documents and Access 
Management System (ADAMS) Accession Nos. ML19039A335, ML19149A477, ML19149A216, 
ML19178A033, and ML19210A873, respectively) regarding various aspects of activities 
associated with the licensed depleted uranium (DU) present at the Pohakuloa Training Area 
(PTA) in Hawaii under Source Materials License No. SUC-1593. This letter attempts to respond 
to the main concerns you have expressed in your communications.    
 
Amount of DU at PTA 
One concern you discuss is your belief that the amount of DU present at PTA could be greater 
than the license permits.  In your communications, you cite photos in a report developed for the  
U.S. Army (Army) by Cabrera Services, “Final Technical Memorandum for Pohakuloa Training 
Area Aerial Surveys, The Big Island (Hawaii)”, (ADAMS Accession No. ML092950352), which 
documents aerial surveys performed at PTA in 2008.  You note your concern that several 
photos in this report show a rear plate assembly of a main warhead of the Davy Crockett system 
with a yellow coating that you believe could potentially be DU oxide.  The U.S. Nuclear 
Regulatory Commission (NRC) staff has reviewed those photos (Photos 4-9, 4-10, and several 
attachments to the report).  As discussed in the Final Director’s Decision Associated with 
10 CFR 2.206 Petition dated March 16, 2017, (ADAMS Accession No. ML17342A340), “… as 
part of its review of the initial license application for the PTA (ADAMS Accession No. 
ML13259A081), the staff previously reviewed the photographs (ADAMS Accession No. 
ML09295032) that were referenced in the petitioner’s July 24, 2017, supplement (ADAMS 
Accession No. ML17249A091), as well as other reference documents provided by the licensee 
in its initial Environmental Radiation Monitoring Program for the PTA (ADAMS Accession No. 
ML12046A506) that support the conclusion that the yellow residue on other Davy Crockett 
weapon system components is not DU.” 
 
The NRC staff discussed your concern with the Army, and the Army indicated that the M101 
spotting rounds, which were licensed for use by the Atomic Energy Commission, are the only 
part of the Davy Crockett weapons system that contain DU and that they do not believe the rear 
plate assembly of Davy Crockett dummy warheads contains DU. 
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In your letter dated December 31, 2018, you mention that based on “an early contractor scoping 
report… that some DU fragments may have been removed to a place for safe keeping and 
others were marked in place for future possible recovery,” and you requested that the Army 
“analyze those fragments to see if they contain uranium-236 and transuranic isotopes 
as well as fission products such as technicium-99.”  While DU fragments could contain small 
amounts of technetium-99 (Tc-99), U-236, and transuranic radionuclides, the NRC staff does 
not expect that these trace quantities would be risk-significant.  For example, the Army 
determined that the DU used by the Department of Defense (DOD) is expected to contain less 
than 3 pCi/g Pu-239/240 and less than 400 pCi/g Tc-99.1  In analyses related to DU at Jefferson 
Proving Ground, Indiana, the Army found that the projected dose from Pu-239/240 and Tc-99 
would be less than 1 x 10-3 mSv/yr (0.1 mrem/yr) and 0.001 mrem/yr, respectively.  The NRC 
staff reviewed the Army’s dose analysis and determined that the model was 
appropriate.  Therefore, the NRC staff determined it was acceptable to exclude Tc-99 and 
Pu-239/240 from detailed analysis in the onsite resident farmer scenario for Jefferson Proving 
Ground (ADAMS Accession No. ML19088A306).  A similar result would be expected for PTA for 
trace contaminants in any DU fragments that are being safely stored for disposal.   
 
You also note in your email dated June 4, 2019, that “…the number of M-101 spotting rounds 
estimated to have been used at PTA, 714, is derived from a shipping invoice.  It is highly likely 
that some spotting rounds were included with the Davy Crockett section when deployed to 
Hawaii or other times resupplied.  It must be noted that in testimony before the Hawaii County 
Council, an Army commander stated that as many as 2,000 spotting rounds could have been 
used at PTA, a number consistent with training guidelines…”.  The NRC staff have revisited the 
bounding dose assessment the Army performed, and NRC staff evaluated as part of 
Amendment No. 1 to SUC-1593 (Safety Evaluation Report for the U.S. Army’s Possession 
License for Depleted Uranium from Davy Crockett M101 Spotting Rounds – Amendment to Add 
Remaining Sites, ADAMS Accession No. ML16039A230).  The bounding analysis considered a 
DU inventory approximately 13 times greater than the mass of DU expected to be at Schofield 
Barracks and PTA combined (i.e., 1,843 kg DU as compared to 140 kg, or 9,700 rounds as 
compared to 714 rounds), and the calculated doses to a residential farmer residing on an 
individual installation range were estimated to be less than 1 mrem/yr (i.e., 0.28 mrem/yr).  This 
dose is well below the 10 CFR 20.1301(a)(1) public dose limit of 1 mSv/yr (100 mrem/yr) total 
effective dose equivalent (TEDE). 
 
As mentioned in your December 31, 2018 letter, the amount of DU at PTA is “an item requiring 
on-site inspection.” The NRC staff notes that inspections are an important element of NRC's 
oversight of its licensees.  The staff reviews the inventory log maintained by the Garrison 
Radiation Safety Officer (RSO) at the installations listed on Source Materials License No. 
SUC-1593 through the inspection process to determine whether licensed activities are being 
conducted as authorized by the license and regulatory requirements.  Specifically, Section 13 of 
the Programmatic Radiation Safety Plan (RSP), "Radiation Safety Plan for IMCOM Ranges 
Affected by M101 Davy Crockett Spotting Round Depleted Uranium," dated December 31, 
2015, (ADAMS Accession No. ML16004A369) requires, “the Garrison RSO will maintain a log of 
all M-101 spotting rounds found on the installation.  The log will show the location of each find, 
an estimate of the amount of DU (for example, two mostly intact rounds, three fragments, 
evidence of soil contamination, and so on) and whether the DU was left in place or removed for 
proper disposal.” 

                                                 
1 Decommissioning Plan for License SUB-1435, Jefferson Proving Ground, Madison, Indiana. Prepared 
by the U.S. Department of Army, June 2002.  ADAMS Accession No. ML021930415. 
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The last NRC inspection report for the May 2015 inspection conducted at the PTA (ADAMS 
Accession No. ML15167A310) states, “the license RSO stated that no DU has been stored or 
removed from the PTA since license SUC-1593 was issued…” and “the inspector confirmed that 
the licensee had maintained an inventory of the instrument check sources in its possession and 
had maintained a log for DU rounds identified on training ranges at the PTA.  At the time of the 
inspection, the licensee had formally identified and logged one round at the PTA.  This DU 
round was identified and logged in February 2009. The round was left in place, in part, because 
it was mostly intact with energetic material still remaining.”  Therefore, NRC staff has 
reasonable assurance that the DU at PTA is being properly tracked and recorded by the 
licensee. 
 
Based on the information provided above, the NRC staff does not have any future plans to 
reevaluate the quantity of licensed DU at the PTA. 
 
Sampling Analytical Methodology  
In your email dated June 4, 2019, you question the U-238 to U-234 activity ratio the Army uses 
to identify samples for further isotopic testing.  You state that the ratio of 3:1 is too high because 
of dilution with natural uranium and suggest that a ratio of 1.3:1 would be “more realistic.”  The 
NRC staff understands that dilution with natural uranium would lower the U-238 to U-234 activity 
ratio because natural uranium has a U-238 to U-234 ratio of approximately2 1:1.  However, the 
U-238 to U-234 ratio is not needed to demonstrate compliance with any NRC regulatory 
requirements.  The Army uses the U-238 to U-234 ratio to identify samples that appear to 
contain uranium that might originate from the spotting rounds.  That information is useful for the 
environmental monitoring program, but it is not directly used to demonstrate compliance with 
NRC requirements because NRC regulations do not impose a limit on the ratio of U-238 to 
U-234 in environmental samples.  NRC regulations impose effluent limits on total uranium and 
uranium isotopes, as well as dose limits.  The Army uses measurements of total uranium, 
U-238, and U-234 to demonstrate compliance with those NRC requirements.  The NRC staff 
reviewed the Army’s program for taking those measurements and found that it was adequate to 
demonstrate compliance with the applicable requirements of Title 10, Code of Federal 
Regulations, Part 20, “Standards for Protection Against Radiation.” (ADAMS Accession No. 
ML16039A230).   
 
Dose Analysis 
In your email dated June 4, 2019, you also expressed concern that whole-body dose was not an 
appropriate way to assess the potential risk from DU at PTA and you advocated consideration 
of the dose to the lung.  The NRC staff would like to clarify that the dose to the lung from 
inhalation of DU oxide particles was considered in the dose assessment done for the Davy 
Crockett weapons system.  The lung dose was then added to the projected dose to other 
organs in a weighted sum called the committed effective dose equivalent (CEDE).  The CEDE is 
then added to the external dose to the whole body and the sum is called the total effective dose 
equivalent (TEDE).  As defined in 10 CFR 20.1003, the TEDE means the sum of the effective 
dose equivalent (for external exposures) and the committed effective dose equivalent (for 
internal exposures).  The dose assessment for the Davy Crockett sites reported doses as TEDE 
(ADAMS Accession No. ML16039A230).  In that way, the dose to the lung from inhalation of DU 
is explicitly considered and included in the reported TEDE.   
                                                 
2 U-238 and U-234 in secular equilibrium have an activity ratio of 1.0; however, that ratio is only 
approximate in the natural environment because of differences in how U-238 and U-234 are retained in 
rock and soil. 
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The oxide form of DU also was accounted for in the dose analysis.  The NRC staff calculated 
the dose from inhalation (including dose to the lung) with dose conversion factors provided in 
Federal Guidance Report (FGR) No. 113 (EPA, 1988).  As described in that report, the choice of 
dose conversion factor for inhalation of a radionuclide depends on the chemical form of the 
radionuclide and how long that form requires to be cleared from the lung.  As indicated in FGR 
11, some uranium oxides have a lung clearance class of “years” and other uranium oxides have 
a lung clearance class of “weeks.”  In the dose assessment for the Davy Crockett sites, the 
NRC staff verified that the Army used the dose conversion factor corresponding to “years,” 
which maximizes the projected dose compared to selecting a different clearance class. 
 
In summary, the NRC staff believes Army procedures for identifying and documenting any 
previously unidentified DU coupled with the dose analyses indicating very low calculated doses 
are acceptable for protecting public health, safety, and the environment at PTA.  I would like to 
thank you again for your interest in Source Materials License No. SUC-1593.  Please feel free to 
contact me at 301-415-6631 or by e-mail at Stephen.Koenick@nrc.gov.     
 
 
 Sincerely, 

 
          //RA// 
 
Stephen Koenick, Chief 
Low-level Waste and Projects Branch 

       Division of Decommissioning, Uranium Recovery 
          and Waste Programs 

Office of Nuclear Material Safety  
   and Safeguards 

 
Docket No. 040-9083 
License No. SUC-1593 
 
 
cc:  Dr. Robert Cherry, U.S. Army Installation Management Command 
 
  

                                                 
3 US EPA.  Federal Guidance Report No. 11:  Limiting Values of Radionuclide Intake and Air 
Concentration and Dose Conversion Factors for Inhalation, Submersion, and Ingestion.  September, 
1988.  Accessed at:  https://www.epa.gov/radiation/federal-guidance-report-no-11-limiting-values-
radionuclide-intake-and-air-concentration on December 21, 2018. 
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