June 25, 2010

Bruce Elliott, Director

Safety/Rad Waste Directorate

Department of the Army

Headquarters, U.S. Joint Munitions Command
1 Rock Island Arsenal

Rock Island, IL 61299-6000

SUBJECT: APPROVAL OF REQUEST TO TRANSFER DEPLETED URANIUM UNDER
10 CFR 40.13, “UNIMPORTANT QUANTITIES OF SOURCE MATERIAL,” TO
RESOURCE CONSERVATION AND RECOVERY ACT SUBTITLE C FACILITY
IN GRAND VIEW, IDAHO (MAIL CONTROL #318758)

Dear Mr. Elliott:

By letter dated January 19, 2010 (Agencywide Documents Access and Management System
[ADAMS] Accession No. ML100200958), the Department of the Army notified the U.S. Nuclear
Regulatory Commission (NRC) of its intentions to transfer 2,200 tons of soil and sand containing
depleted uranium (DU) of unimportant quantities of source material to the U.S. Ecology Idaho
(USEI) Resource Conservation and Recovery Act Subtitle C facility located near Grand View,
Idaho, for disposal.

The staff has reviewed the Department of the Army’s January 19, 2010, submittal regarding the
transfer of the 2,200 tons of soil and sand containing DU to USEI in accordance with

Title 10, Code of Federal Regulations (CFR), Section 40.13, “Unimportant Quantities of Source
Material,” and concluded the proposed action to be acceptable. The U.S. Environmental
Protection Agency and the Missouri Department of Natural Resources, who have immediate
over sight authority for the Lake City Army Ammunition Plant (LCAAP) clean-up, will be
informed concurrently of the NRC finding. The staff’s detailed review of the Department of the
Army’s submittal is provided in the enclosed Safety Evaluation report. Please note that once
materials at issue have been transferred, the disposition of those materials is a matter under the
jurisdiction of the State of Idaho.

In accordance with 10 CFR 2.390 of the NRC’s “Rules of Practice,” a copy of this letter and its
enclosure will be available electronically for public inspection in the NRC Public Document
Room or from the NRC's Agencywide Documents Access and Management System (ADAMS),
accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html.




B. Elliott -2-

We appreciate your cooperation and if you have any questions, please do not hesitate to
contact Ms. Katie Streit at (630) 829-9621.

Sincerely,

IRA/

Christine Lipa, Chief

Materials Control, ISFSI, and
Decommissioning Branch

Division of Nuclear Materials Safety

Docket No.: 040-08767
License No.: SUC-01380

Enclosure:
Safety Evaluation Report

cc w/encl: C. Sperry, USEPA
B. Doster, MDNR
K. Stein, LCAAP
T. Buechler, LCAAP



B. Elliott -2-

We appreciate your cooperation and if you have any questions, please do not hesitate to
contact Ms. Katie Streit at (630) 829-9621.

Sincerely,

IRA/

Christine Lipa, Chief

Materials Control, ISFSI, and
Decommissioning Branch

Division of Nuclear Materials Safety

Docket No.: 040-08767
License No.: SUC-01380

Enclosure:
Safety Evaluation Report

cc w/encl: C. Sperry, USEPA
B. Doster, MDNR
K. Stein, LCAAP
T. Buechler, LCAAP

DISTRIBUTION:

C. McKinney, DWMEP/PAD

A. Schwartzman, DWMED/PAD

D. Orlando, FSME/DWMEP/DUURLD
S. Reynolds, RIII

P. Louden, RIlI

M. McCann, RIII

*See previous concurrence

DOCUMENT NAME: G:\Work in progress\LTR- Lake City-APPROVAL OF REQUEST TO TRANSFER DEPLETED URANIUM.doc

X Publicly Available [J Non-Publicly Available [ Sensitive X Non-Sensitive

To receive a copy of this document, indicate in the concurrence box "C" = Copy without attach/encl "E" = Copy with attach/encl “N" = No copy
loFFicE RIIl DNMS [ [rinbNms e [rRun [ [ru
[INAME KNStreit: jm CALipa

l[oaTe 06/25/10 06/25/10

OFFICIAL RECORD COPY



SAFETY EVALUATION REPORT
REQUEST TO TRANSFER DEPLETED URANIUM-CONTAMINATED SAND FROM LAKE
CITY ARMY AMMUNITION PLANT TO U.S. ECOLOGY, INC., UNDER 10 CFR 40.13,
“UNIMPORTANT QUANTITIES OF SOURCE MATERIAL”

1.0 BACKGROUND

On June 25, 2008, the U.S. Army Joint Munitions Command (Army) provided the U.S. Nuclear
Regulatory Commission (NRC) with a notice of intent to dispose of sand from the Area 10 Sand
Piles at the Lake City Army Ammunition Plant (LCAAP), Independence, Missouri
(ML081920211). At the time LCAAP was planning on transporting and disposing of the sand,
contaminated with low levels of depleted uranium (DU), in an industrial landfill in Johnson
County, Kansas using a limit of 0.31 Becquerel per gram [(Bq/g), (8.4 picocuries per gram
(pCi/g)] for the sand. A Safety Evaluation Report (SER) was conducted by NRC staff to
document the risks associated with this proposed change and determined that the revised
Derived Concentration Guideline Level (DCGL) is consistent with NRC policy.

On January 19, 2010, the Army notified the NRC of its intent to transport 2,200 tons of soil and
sand containing DU from LCAAP to U.S. Ecology Idaho, Inc. (USEI) for disposal
(ML100200958). The contaminated material consists of two waste streams associated with the
remediation of Area 10 of the site. The Army requested confirmation from the NRC to allow the
alternative disposal of the DU waste as an “unimportant quantity of source material” under the
criteria discussed in 10 CFR 40.13(a).

It should be noted that the USEI is permitted by the Idaho Department of Environmental Quality
(IDEQ) to operate a Resource Conservation and Recovery Act (RCRA) Subtitle C facility
located near Grand View, Idaho and is not a NRC licensee. However, as a matter of policy the
NRC reviews the safety implications of disposing of unimportant quantities of material at sites
other than Atomic Energy Act-licensed disposal facilities.

2.0 EVALUATION

The Army supplied information on the DU contents of the waste and evaluated different possible
exposure scenarios for workers and members of the public. These scenarios include dose to
the transportation workers, USEI workers, and post-closure dose to the general public. It should
also be noted that Idaho’s state RCRA permit allows the disposal of exempted radioactive
material including uranium as either naturally occurring radioactive material or unimportant
quantities of source material provided they meet the requirements outlined in 10 CFR 40.13(a)
and can demonstrate that no individual would receive a dose in excess of 0.15 mSv/yr

(15 mrem/yr) for a period of 100 years after closure of the facility.

3.0 SOURCE MATERIAL

The LCAARP utilized DU for the body of small ammunition rounds known as the “Davy Crockett”
during the 1960s and 1970s. In 1971, LCAAP demilitarized 44,000 remaining rounds by
shooting them into a sand-filled catch box. The impacted sand was removed from the catch box
and stored onsite in Area 10. During remediation of Area 10 soil was identified as approaching
or exceeding the NRC-approved DU DCGL. Further surveys of the soil in the elevated areas
were completed in one foot lift increments to segregate and remove discrete particles of DU and
contaminated surrounding soils.

Enclosure



Two thousand two hundred (2,200) tons of soil were removed and further segregated into two
waste streams. The first stream consists of the higher activity discrete particles and soil with a
concentrations up to 1.11 Bq/g (30 pCi/g) while the second stream is the segregated soil with
lower concentrations (approximately 0.11 Bq/g [3 pCi/g]) that remained after the removal of the
discrete particles and surrounding soil associated with the first stream.

4.0 SCENARIOS

The Army performed a dose assessment for a variety of scenarios to determine the critical
group associated with the transport and disposal of the materials. The Army plans to use a
combination of gondola railcars and trucks to transport the material to USEI. It is estimated that
22 gondola cars will be required to ship the entire 2,200 tons of material to USEI for disposal.
Upon arrival at the Rail Transfer Facility (RTF) the material will be transferred and trucked to the
disposal site. Surveys of the material will be conducted prior to removal from the rail cars and
after being loaded onto the trucks for transport. Several different worker doses are calculated,
including surveyors, excavator operators, truck drivers, and cell workers. Post-closure analysis
has also been included in the analyzed scenario. Intrusion to the site following disposal is also
considered.

5.0 RESULTS

Both Microshield and RESRAD were used, as appropriate, to evaluate each of the scenarios.
Appropriate site-specific parameters and realistic exposure times were considered. Overall, the
staff finds the selection of scenarios and the conservative use of site-specific parameter values
to be acceptable.

External Dose

The dose to individuals involved with the transport and disposal activities were determined using
Microshield. Individual dose rates were converted to an estimated dose by taking into
consideration an assumed time of exposure and an estimated number of workers required to
complete the task. The calculated dose during rail transport of the material is not significant
since the material is covered and the driver is a distance away from the material and not
involved in the loading and unloading processes. The stabilization operator mixes any material
requiring treatment as hazardous waste with a predetermined mixture of chemical agents which
have been demonstrated to immobilize metallic hazardous constituents in order to meet
applicable EPA Land Disposal Restrictions. These duties are similar enough to the excavator
operator that the same dose rate is used for both scenarios. The annual or projected dose
(mrem) per person for each of individual is presented in Table 1.

Internal Dose

Since the material being shipped to USEI will be contained in sealed shipping containers
internal exposures to transport workers is considered minimal and not significant. The greatest
potential of internal exposure is associated with the transport and disposal processes that will
occur at the USEI RTF. An airborne dust study conducted at the RTF indicated that respirable
dust levels ranged from 0.17 to 0.23 mg/m?®, averaging 0.2 mg/m®. The internal doses
associated with airborne radionuclides are based on a variety of factors including the
concentration of airborne radionuclides, time of exposure, and an individual’s inhalation rate.
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The excavator operator was identified as the Maximally Exposed Individual (MEI) at USEI for
inhalation due to the constraints of his job and the need to be present during the entire process
of trans-loading materials from the rail cars to the trucks. However, due to the small number of
gondola cars that will require unloading and the low dust levels routinely measured at the RTF
the inhalation dose calculated for the excavator operator was low (Table 2).

Table 1. External Dose Estimations for Operators and Surveyors

Multiplier
Time to
Dose Rate to equate
Number From perform  Number to one Annual/Project
of Microshield task of gondola Dose (mrem)
Function People (mrem/hr) (hr) Iterations  volume per person
Gondola Surveyor 4 1.56E-03 0.33 22 1 2.83E-03
Excavator Operator 4 5.19E-04 0.58 22 1 1.66E-03
Truck Surveyor 4 1.24E-03 0.083 22 3 1.70E-03
Truck Driver 14 1.25E-03 0.75 22 3 4.42E-03
Stab Operator 4 5.19E-04 0.5 22 1 1.43E-03
Cell Operator 2 7.47E-04 0.167 22 1 1.37E-03
Table 2. Estimation of Inhalation Dose
U-238 U-234 U-235 Th-234 Pa-234m
Conc. in Waste (pCi/g) 167 28 3 165 165
Inhalation Factor (ginhaled/rC) 3.99E-04 3.99E-04 3.99E-04  3.99E-04 3.99E-04

Dose Conv. Factor (mrem/pCi) 4 17E-02 4.67E-02 4.33E-02 2.18E-05 8.33E-07
Dose/Railcar/nuclide (mrem) 2.78E-03 5.23E-04 5.18E-05 1.43E-06 5.48E-08
No. Railcars per year 22

Dose/Nuclide (mrem) 6.11E-02 1.15E-02 1.40E-03  3.16E-05 1.21E-06
Total Dose (mrem) 7.38E-02

Post Closure Dose

The USEI permit with the IDEQ requires that it demonstrate that no person will receive a dose
exceeding 0.15 mSv/yr (15 mrem/yr) for 1000 years after closure of the facility. A post closure
dose analyses were completed for a resident farmer scenario using RESRAD. Laboratory-
measured values for DU and a site-specific erosion rate previously approved by the State of
Idaho were used. The resulting doses ranged from 5E-11 mSv/yr (5E-9 mrem/yr) when
assuming waste disposition over the entire USEI site (88221 m?) to 9.4E-9 mSv/yr

(9.4E-7 mrem/yr) for waste consolidated in a single lift of 4301 m? and 0.3 m deep.

Since the resident farmer scenario does not consider impacts associated with direct exposure to
the disposed waste NRC staff conducted an analysis using an inadvertent intruder construction
scenario. This screening analysis assumes that someone would intrude into the site and then
live on the site, which includes the construction of a house with basement. A factor of four
reductions in concentration is considered due to inadvertent mixing during construction based
on guidance provided in Appendix G of NUREG-0782, “Draft Environmental Impact Statement
on 10 CFR Part 61 Licensing Requirements for Land Disposal of Radioactive Waste.” Results
from these analyses are provided in Table 3 and are below the 1 mSv/yr (100 mrem/yr) dose
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thresholds for the general public. The most bounding screening scenario is based on the waste
being disposed of as one lift at the top of a cell and the intruder only interacting with the cover
and waste layer. The result of this bounding assessment calculates a potential dose over

0.25 mSv/yr (25mrem/yr). A more realistic analysis of the intruder scenarios (e.g., accounting
for additional mixing with non-radioactive waste, the actual depth of disposal, etc) would result
in the dose being much lower than the bounding assessment. The staff has reasonable
assurance that the consequences of intrusion would be below 0.25 mSv/yr (25mrem/yr) to the
average member of the critical group.

6.0 FINDINGS
Based on the analyses summarized above the NRC staff finds that the transfer of 2,200 tons of
sand from the Area 10 Sand Piles, contaminated with DU, to USEI in accordance with

10 CFR 40.13, “Unimportant Quantities of Source Material” and acceptable with current
Commission policy.
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Table 3. RESRAD Analyses Evaluated and Resulting Doses

Cover
Area Thickness Depth U-238 U-235 U-234 Dose att=
(m2) (m) (m) (mSv/yr) (mrem/yr) (yrs)
Analysis 1: 88221 33.6 3.6 7.30E-02 1.30E-03 1.24E-02 4.76E-09 4.76E-07 1.00E+03
Original Analysis using bounding concentrations and considering homogeneous disposition across entire

site

Inadvertent Intruder Resident Farmer

Scenario

Analysis 2: 88221 33.6 3.6 6.80E-04 8.50E-06 1.30E-04 499E-11 4.99E-09 1.00E+03
Laboratory values for DU and considering homogeneous disposition across entire site

Analysis 3: 4301 0.3 3.6 1.53E+00 1.93E-02 2.86E-01 9.39E-09 9.39E-07 1.00E+03

Laboratory values for DU and considering waste disposed of in more consolidated fashion

Inadvertent Intruder Construction

Scenario

Analysis 4: 88221 33.6 3.6 1.70E-04 2.13E-06 3.25E-05 5.50E-06  5.50E-04 1.00E+03
Laboratory values for DU and considering homogeneous disposition across entire site and dilution (divided
by 4) due to mixing

Analysis 5: 4301 0.3 3.6 3.83E-01 4.83E-03 7.15E-02 6.99E-03  6.99E-01 1.00E+03
Laboratory values for DU and considering waste disposal in more consolidated fashion and dilution (divided
by 4) due to mixing

Enclosure




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


