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1.0 SUMMARY AND CONCLUSIONS 
 
By letter dated May 2, 2012, the U.S. Department of the Army (Army or licensee) requested a 
license amendment to extend the time for submittal of a Decommissioning Plan (DP) and 
Environmental Report (ER) for Jefferson Proving Ground (JPG) to not later than the end of 
August 2013 (See Agencywide Documents Access and Management System (ADAMS) 
Accession No. ML12138A174). 
 
Under license SUB-1435 for the JPG facility, the Army is in possession of about 70,000 kg of 
depleted uranium (DU) and wants to decommission under restricted release which would leave 
the DU in place.  The U.S. Nuclear Regulatory Commission (NRC) wants the Army to collect 
site specific data in order to provide satisfactory input parameters for off-site transport models.  
One of these parameters is a soil partition coefficient or Kd.  In the Army’s Field Sampling Plan 
(FSP), they proposed to use a standardized method from the American Society of Testing 
Materials (ASTM).  However, ASTM withdrew their standardized method without explanation or 
replacement.  This led to multiple discussions between the Army and NRC on the best path 
forward.  ASTM published a replacement for the Kd test in September 2010, and NRC agreed 
with the Army’s use of the method but not until November 2011, just 2 months before the DP 
and ER were due to be submitted to NRC. 
 
The Army has collected replacement soil samples to be used with the new Kd method and is 
actively conducting tests.  NRC has reviewed the environmental data collected since 2006 and 
sees no release of DU off-site either through ground water or surface water.  Therefore, NRC 
will change License Condition No. 13 to grant the extension for submitting a DP and ER to no 
later than the end of August 2013. 
 
2.0 BACKGROUND 
 
The Army tested both conventional ammunition and DU at JPG.  JPG is divided into two areas 
separated by a firing line with an east-west fence separating the area north of the firing line from 
the cantonment area to the south.  The area north of the firing line is about 51,000 acres of 



2 
 
undeveloped heavily wooded land.  A fence with barbed wire surrounds the entire installation.  
The U.S. Fish and Wildlife Service (FWS) established the Big Oaks National Wildlife Refuge 
(NWR) in the area north of the firing line in 2000.  Under a Memorandum of Agreement between 
the Army, the U.S. Department of the Air Force, and FWS, the Army will retain ownership of the 
land and the FWS will operate the Big Oaks NWR on a 25-year lease with 10-year renewal 
options. 
 
There are abundant surface water features at JPG including ponds, lakes, streams and wetland 
areas.  Seven streams and their tributaries drain into the JPG site, generally flowing from 
northeast to southwest.  Big Creek bisects the DU impact area and Middle Fork Creek crosses 
the southeastern DU impact area boundary. 
 
Under NRC license SUB-1435, the Army fired DU projectiles at cloth targets from 1983 to 1994.  
The impact area for the DU projectiles is located in the south-central portion of the installation 
and consists of approximately 2,000 acres.  Approximately 70,000 kg of DU remain in the 
impact area. 
 
The Army submitted an Environmental Radiation Monitoring Program (ERMP) in 1996, which 
called for semi-annual sampling of ground water, surface water and sediment.  Semi-annual 
sampling continues to be conducted at the site with the most recent sampling event submitted 
on August 17, 2012. 
 
Decommissioning plans (DP) were submitted by the Army in December 1999 and June 2001.  
The NRC staff discontinued review of the 1999 DP, considering it superseded by the 2001 DP.  
The staff did not accept the 2001 DP during an expanded acceptance review, noting a number 
of deficiencies, particularly the need for an off-site transport model.  In a revised DP dated June 
2002, the Army addressed the deficiencies noted by the staff with respect to the 2001 DP.  
From the initial limited technical review of the 2002 DP, the staff determined that the off-site 
transport model would need to be validated before NRC staff could approve the DP.  The Army 
noted that the collection of site-specific data needed for the transport model could result in an 
imminent personnel safety hazard because of the presence of unexploded ordnance (UXO). 
 
In May 2005, the Army submitted a request for an alternate schedule for the submission of a 
DP.  The Army said that it would address the risks associated with collecting data in areas 
containing UXO and wanted to proceed with decommissioning.  Along with the alternate 
schedule request, the Army submitted a Field Sampling Plan (FSP), a Technical Memorandum, 
and a Health and Safety Plan.  Addendum 8 to the FSP (see ADAMS Accession No. 
ML093230760) was submitted in October 2009.  The alternate schedule request was for a 5-
year period to characterize the site and develop a new DP.  Under 10 CFR 40.42(g)(2), the 
NRC may approve an alternate schedule for submittal of a DP if the NRC determines that the 
alternate schedule is:  (1) necessary to the effective conduct of decommissioning operations; (2) 
presents no undue risk from radiation to the public health and safety; and (3) is otherwise in the 
public interest. 
 
An Environmental Assessment (EA) was prepared for the Army’s request for a 5-year period to 
characterize the site (see ADAMS Accession No. ML053130257) with a finding of no significant 
impact (FONSI) on the environment.  A Safety Evaluation Report (SER) was also prepared for 
the request (see ADAMS Accession No. ML053320014) with the conclusion that extending the 
date for completion of site characterization and submittal of a new DP is reasonable and does 
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not pose a safety hazard.  License Condition No. 13 was added to the Army’s JPG license 
stating that the Army shall submit a DP for NRC review by the end of 2011 or earlier.  This 
current SER has been prepared to respond to the Army’s request for a further extension of time 
to submit a new DP and an ER for NRC to use in the NRC’s Environmental Review. 
 
3.0 TECHNICAL EVALUATION 
 
One of the problems the Army has encountered in its site characterization work over the past 5 
years is the determination of a site-specific soil distribution coefficient or Kd.  The Army needs to 
determine the site-specific value of Kd for DU for its calculation of on-site radiation exposure and 
for calculating the potential off-site transport of DU.  The Kd factor is defined as the partition of 
the solute in the soil matrix and soil water, assuming that equilibrium conditions exist between 
the soil and solution phases.  The value for Kd for a specific radionuclide in soil can range over 
several orders of magnitude under different conditions.  In its FSP submitted with its original 
extension request, the Army proposed that site-specific Kd factors for the isotopes of uranium 
found in DU would be measured in a laboratory using ASTM method D4319-93, Standard Test 
Method for Distribution Ratios by the Short-Term Batch Method.  However, shortly after the 
Army commenced its site characterization work, ASTM withdrew method D4319-93 without 
explanation or replacement.  The Army proposed to substitute the ASTM method with its 
laboratory TestAmerica’s Standard Operating Procedure.  Subsequently, ASTM released 
Standard Test Method for Distribution Coefficients of Inorganic Species by the Batch Method 
(ASTM C1733-10) in 2010 and the Army proposed to use this method to determine the Kd site-
specific value. 
 
NRC staff had multiple questions about the adequacy of the Kd study based on ASTM C1733-
10.   
 

• Representativeness of rainwater to be used in the Kd study for subsurface soil samples 
(below 1 or 2 feet) as differences are expected in pH and alkalinity levels in rainwater at 
or near ground surface versus rainwater that has mixed with subsurface minerals with 
depth over time. 

• Potential degradation that could have occurred since the time when the first 24 soil 
samples for the Kd study were collected in October 2008 with potential variation 
occurring in pH, organic carbon, or total organic carbon. 

• Potential losses of uranium adhering to filter container walls during the Kd study. 
 
In a November 2011 letter to the Army, the NRC agreed with the Army’s plan to re-collect all of 
the samples needed to conduct the site-specific Kd study (using ASTM C1733-10) to ensure the 
usage of defensible data in the DP.  The NRC staff recommended paying particular attention to 
the ASTM Standard’s notes on sample handling, pH reporting, and determining the time 
required to achieve constant solution concentrations.  The Army collected soils other than pre-
Wisconsinan till from the 0-foot to 4-foot column in March 2012.  The Army stated that it needed 
a license amendment to extend the time for submitting the DP and ER due to the time it would 
take to perform the additional studies, construct off-site modeling with the results, and prepare 
the documents. 
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4.0 GROUND WATER AND SURFACE WATER MONITORING PROGRAM 
 
The Army’s request for an alternate schedule for the submission of a decommissioning plan 
dated May 25, 2005, allowed the Army to further characterize the site.  The characterization 
activities would, in part, enhance the understanding of the fate and transport of DU in the 
environment.  Characterization activities pertaining to the hydrogeology and hydrology of the 
site included a fracture trace analysis and an electrical imaging survey to select the locations for 
installation of new monitoring well clusters.  Monitoring equipment was also installed to sample 
and analyze precipitation, karst groundwater, streams, and groundwater levels.  All water 
samples were analyzed for isotopic uranium to determine if impacts from the DU were evident.  
Sample results and monitoring data used to characterize the aforementioned media will be 
reported in the future DP submittal for further NRC analysis.  The NRC previously approved the 
Army’s request for an alternate schedule by letter dated April 26, 2006 (see ADAMS Accession 
No. ML073090583) and the Army has since completed the characterization activities and 
implementation of the monitoring equipment described in this section. 
 
Historic and current monitoring results for groundwater and surface water have been obtained 
from 11 monitoring wells designated as MW-1 through MW-11 and 8 surface water sampling 
points designated as SWS-01 through SWS-08.  Groundwater and surface water results do not 
indicate that impacts have occurred from DU prior to or since approving the initial extension in 
2006.  The most recent Radiation Monitoring Report for the April 2011 sampling event, dated, 
August 2012 (see ADAMS Accession No. ML12264A093), summarized the ground water and 
surface water results for the time period from 2004 through 2011.  The average total uranium 
concentration was 1.4 pCi/L for groundwater based on 154 discrete samples from the 11 
monitoring wells.  The maximum detected concentration for total uranium was 5.7 pCi/L.  The U-
238/U-234 ratios for the samples show a maximum ratio of 0.81, which means significant 
amounts of DU were not detected (a ratio greater than 3 indicates impacts from DU in the 
groundwater). 
 
The average total uranium concentration was 0.95 pCi/L for surface water during the same 
period based on 112 discrete samples from 8 surface water stations.  The maximum detected 
total uranium concentration was 19 pCi/L.  The Army’s action level for total uranium in either 
groundwater or surface water is 150 pCi/L, which is one-half the NRC effluent concentration 
limit found in 10 CFR Part 20, Appendix B, Table 2, Column 2. 
 
Based on the historic and current data presented in the Radiation Monitoring Report dated 
August 2012, impacts to the groundwater or surface water from DU do not appear to be 
occurring at the JPG site.  Groundwater and surface water monitoring and reporting activities 
would continue during the requested extension period.  In view of the foregoing, the NRC staff 
has determined that the requested extension to the time for the submittal of the Army’s DP and 
ER would not impact public health and safety through the groundwater and surface water 
pathways.  This finding is based on the low uranium concentrations observed in the 
groundwater and surface water samples and the fact that future monitoring will continue to 
provide verification that impacts are not occurring. 
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5.0 HAZARD AND EXPOSURE ASSESSMENT 
 
Since there have been no releases of DU from the site, there is no hazard or exposure to the 
public or wildlife.  Extending the length of time for submittal of a DP and ER will have no impact 
on public health and safety or the environment.  Semi-annual collection of monitoring data will 
continue throughout this extension. 
 
6.0 RECOMMENDED LICENSE AMENDMENT 
 
Change License Condition No. 13 to: 
 

The Army shall submit a Decommissioning Plan for NRC review and approval 
under an alternate schedule identified in its May 25, 2005, Field Sampling Plan; 
its responses to action items from a September 8, 2005, public meeting by letter 
dated October 26, 2005; its Field Sampling Plan addendum dated November 
2005 and all subsequent addendums; its responses to NRC’s request for 
additional information by letter dated February 9, 2006; and its May 2, 2012 
letter.  The Army will also submit an Environmental Report using the guidance in 
NUREG-1748 for NRC to use in preparing an Environmental Impact Statement.  
The Decommissioning Plan and Environmental Report will be submitted no later 
than August 30, 2013. 
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