
February 26, 2007

MEMORANDUM TO: Kristina L. Banovac, Project Manager
 Decommissioning and Uranium Recovery 

  Licensing Directorate
 Division of Waste Management
    and Environmental Protection
 Office of Federal and State Materials

  and Environmental Management Programs

FROM: Cynthia S. Barr, Systems Performance Analyst /RA/
Environmental Protection and Performance 
  Assessment Directorate

 Division of Waste Management
    and Environmental Protection
 Office of Federal and State Materials

  and Environmental Management Programs

Christepher McKenney, Acting Branch Chief /RA/
Environmental Protection and Performance 
  Assessment Directorate

 Division of Waste Management
    and Environmental Protection
 Office of Federal and State Materials

  and Environmental Management Programs

DOCKET NO.: 40-0235

SUBJECT: SUMMARY OF NRC’S REVIEW OF AAR MANUFACTURING,
INC’S UPDATED DOSE ASSESSMENT TO DEMONSTRATE
COMPLIANCE WITH THE LICENSE TERMINATION RULE FOR
RESTRICTED RELEASE OF THE WESTERN PARCEL AND
UNRESTRICTED RELEASE OF THE EASTERN PARCEL

In 1981, AAR Manufacturing, Inc., purchased the property of the former Brooks and Perkins
site.  Brooks and Perkins operated between the years of 1957-1981 and produced products
from thorium alloy including ingots containing approximately 2% thorium.  Brooks and Perkins
was authorized under an AEC license to possess and use 6,804 kg (15,000 pounds) of thorium,
as contained in 40% thorium master alloy and thorium magnesium alloy containing not more
than 3% thorium.  The Brooks and Perkins license was terminated in 1971.  The AAR site was
brought to the attention of the NRC in 1994, through the Oak Ridge National Laboratory
(ORNL) terminated license review project.  

CONTACT:  Cynthia Barr, 
FSME/DWMEP/PAB

         (301) 415-4015
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After ORNL review of the terminated license file, Region III conducted an inspection on
February 23, 1994, to review the former licensee's activities and to determine if the facilities had
been adequately decontaminated prior to terminating the license.  Results from several soil
samples showed thorium concentrations in excess of NRC release criteria.  In August 1994, the
AAR site was added to the Site Decommissioning Management Plan (SDMP).  
The licensee performed characterization activities and developed several dose assessments to
support its demonstration of compliance with license termination rule criteria over the last
decade.  On August 15, 2006, Partners Environmental, consultant to AAR Corporation,
submitted a revised radiological dose assessment that addressed NRC comments on its prior
submittals.  AAR is seeking approval of this updated dose assessment to demonstrate
compliance with the license termination rule and to initiate proposed soil remediation at the site. 
This report documents the results of NRC staff’s review of AAR’s submittal and independent
assessment.

Table 1 presents the results of NRC’s independent dose assessment assuming source
concentrations consistent with removal of soil in four 100 m2 grids in the western parcel and two
grids in the eastern parcel.  Figures 1 through 3 graphically present these results.  These
results indicate that AAR can meet the dose criterion of 0.25 mSv/yr (25 mrem/yr) to the
average member of the critical group for unrestricted release of the eastern parcel and
restricted release of the western parcel (with assumed institutional controls); and 1 mSv/yr
(100 mrem/yr) to the average member of the critical group for restricted release of the western
parcel (with assumed failure of institutional controls).  Other criteria specified in
10 CFR Part 20, Subpart E, may need to be considered prior to release of the site (e.g., ALARA
and financial assurance).  For additional details, please see the enclosed report.

If you have any questions, please contact Cynthia Barr at (301) 415-4015.

Docket No.: 040-0235

Enclosure:  
“Radiological Risk Assessment for the AAR Site in Livonia, Michigan” (ML070390014)
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Table 1  Probabilistic Dose Assessment Results Using Modified Source Concentrations
Based on Remediation (assumes removal of grids 118 and 210 in the eastern parcel; and
grids 249, 73, 100, and 219 in the western parcel)

Scenario Area Contaminant Dose Revised Source
Concentration (pCi/g)

Residential
(gardener)

Eastern
(unrestricted
use)

Total Thorium 22.4 mrem/yr @
time=0 years
See Figure 1

8.0 (0-1 meter)
1.2 (1-2 meter)

Western
(loss of
institutional
controls)

Total Thorium 94 mrem/yr @
time=0 years
See Figure 2

40 (0-1 meter)
12 (1-2 meter)

Industrial Western (with
institutional
controls)

Total Thorium 23.8 mrem/yr @
time~700 years
See Figure 3

40 (0-1 meter)
12 (1-2 meter)

Figure 1  Probabilistic Dose Assessment Results—Eastern Residential
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Figure 2  Probabilistic Dose Assessment Results—Western Residential

Figure 3  Probabilistic Dose Assessment Results—Western Industrial

AAR West Residential Scenario Results
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AAR West Industrial Scenario Results
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Figure 2  Probabilistic Dose Assessment Results—Western Residential

Figure 3  Probabilistic Dose Assessment Results—Western Industrial
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AAR West Residential Scenario Results

0

20

40

60

80

100

0 200 400 600 800 1000

time (years)

d
o

se
 (

m
re

m
/y

r)
  

0 to 1 meter

1 to 2 meter

Total

AAR West Industrial Scenario Results

0

5

10

15

20

25

0 200 400 600 800 1000

time (years)

d
o

se
 (

m
re

m
/y

r)
  

  
  

  
 

0 to 1 meter

1 to 2 meter

Total



<<
  /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


