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Presentation Outline HUSNRC

Protecting People and the Environment

« NRC'’s Decommissioning Responsibilities
 NRC'’s Current Decommissioning Universe
« Common Characteristics of Legacy Sites in the U.S.

« Factors that Increase Decommissioning Complexity and
Cost

* Uranium Recovery Legacy Site Case Study
 Measures Taken to Prevent Legacy Sites
* Voluntary Industry Initiative
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NRC’s Decommissioning L USNRC
Responsibilities

Protecting People and the Environment

* Regulatory oversight of decommissioning of
civilian nuclear facilities

* Power Reactors

* Fuel Cycle Facilities

* Materials Facilities

* Uranium Recovery Facilities

« Regulatory framework development for
preventing legacy sites -l
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NRC’s Current ‘KUSNRC
Decommissioning Universe

Protecting People and the Environment

10 power & 2 early demonstration reactors
11 test, training, & research reactors

22 complex materials sites

1 major fuel reprocessing facility

42 uranium recovery sites

* Legacy sites

* New facilities
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Protecting People and the Environment

Legacy Sites in the U.S.

* Large volumes of low specific activity
radioactively contaminated liquids

« Large volumes of long-lived radionuclides
« Large throughput

 Liquid processes

Processes that involve large quantities of solid
radioactive material stored outdoors
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Factors That Increase FalS NS
Decommissioning T
Complexity, Cost and Time

« Spills

« Groundwater and soil contamination

* |Increased waste inventory

* |ncreased waste disposal costs
 Facility modifications

« Changes in authorized possession limits
* On-site disposal —

« Use of unlined settling po \|| )'
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Uranium Recovery Legacy ¥ USNRC
Site Case Study

Protecting People and the Environment

Before After
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Protecting People and the Environment

in Decommissioning

42 Uranium Recovery sites

* 38 Inactive conventional mills
33 in decommissioning status

5 Completed decommissioning
(Licensed for long term stewardship)

* 4 Active ISRs — partial
decommissioning

4-

JA J'




Title | Uranium Recovery "% USNRC
Sites

Protecting People and the Environment

» Seatile
Lowman R Riverton
) Portland o Helena Bismark
Lakeview .
Minne: Spook
i * Boise Pierre
Salt Lake City /
Cheyenne Des Canonsburg and Burrell sites
i ® Reno . .
Grand Junction . = Lincoln » located in Pennsylvania
Salt Lake City
San Francis

Green River

Atlas Maybell

Rifle
Naturita
Gunnison

Mexican Dallas = Duranao
Tuba City g
Houston =
Monument Valley Fairbanks Nsmﬂm -
FallsCi

Ambrosia Lake
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Title Il Uranium Recovery Sites in Decommissioning

Sherwood
\ Western Nuclear Split Rock
Pathfinder Lucky Mc - Union Pacific Bear Creek

+ Helena

ANC Gas Hills Exxon Highland

Umetco Gas Hills

Maybell (Colorado)
Edgemount

Rio Algom (Utah)

Wichita
L ]

Sweetwater
(conventional mill standby)

Pathfinder Shirley Basin
Shirley Basin South

Tulzsa
L ]

[ ]
Oklahaoma City
L

Uravan (Colorado)

UNC Church Rock

Sequoyah Fuels

Dallas =
Rio Algom Rio Grande, Everest, and
Houstone —" Gonoco (Texas)

Arco-Bluewater
Homestake

Sweeney Mill, Cchirado

Cotter Mill (Colorado) Intercontinental and

Cogema (Texas) ExxonMobile (Texas)

______________________~__ /] 0

L-Bar




Historical Perspective on X U>S. NRC

Regulatory Oversight :
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Protecting People and the Environment

Milling activities peaked in the 1950’s to 70’s

Law governing uranium mill tailings (Uranium
Mill Tailings Radiation Control Act) — 1978

Standards promulgated in 1983

Regulations promulgated in 1985 (no ground
water), amended 1987

Regulatory framework finalized after the peak of
milling
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Uranium Recovery L USNRC
Decommissioning Lessons =~
Learned

* Adequate financial assurance to
prevent orphaned sites

Groundwater contamination =
Time + $ (€, £)

Site Characterization,
groundwater flow and transport
modeling key

Long-term stewardship confirms
long-term performance

Established regulatory framework

essential to prevent le | ‘
AL

" Ambrosia Lake Mill Facilty




Measures Taken to Prevent "X USNRC
Legacy Sites Protecting People and the Environment

« Standards and regulations for mill tailings sites (1980’s)

« Defined requirements for decommissioning existing and new
uranium recovery mills (mining not included)

« General requirements for decommissioning of nuclear
Facilities (1988)

* Includes requirements for financial assurance

« Timeliness requirements for decommissioning (1994)

« Establishes time frames for starting and completing
decommissioning

JA
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Measures Taken to FUSNRC
Prevent Legacy Sites

Protecting People and the Environment
(cont.)

« License Termination Rule (1997)

 Applicants required to describe how design and procedures
for operation would minimize contamination and facilitate
decommissioning

 Decommissioning Planning Rule ( 2011)

 Licensees establish operational practices to minimize
contamination and perform reasonable subsurface radiological
surveys

 Prompt Remediation Rulemaking (?)
Effort underway - -
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™M USNRC
Voluntary Industry Initiative sz

Nuclear Energy Institute — Industry Ground Water
Protection Initiative (07-07)

« ACTION 1: Improve management of situations involving
Inadvertent radiological releases that get into ground water

« ACTION 2: Improve communication with external stakeholders to
enhance trust and confidence ...




Summary: L US. NRC
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Protecting People and the Environment

 NRC has a long history of overseeing the
remediation of legacy sites

« The characteristics and issues that lead to
legacy sites are well understood

« Measures have been taken to address these
characteristics and issues

« NRC and licensees continue to evaluate other
measures to avoid legacy sites
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Decommissioning FUSNRG
References

Protecting People and the Environment
« Uranium Recovery:

 U.S. NRC implementing regulations — 10 CFR Part 40,
Appendix A

« U.S. EPA standards for Uranium Recovery — 40 CFR192

« Other Facilities
 U.S. NRC regulations — 10 CFR Part 20, Subpart E

* NUREG-1700 — Standard Review Plan for Evaluating Nuclear
Power Reactor License Termination Plans

* NUREG-1757 — Consolidated NMSS Decommissioning
Guidance

- NUREG-1575 — Multi-Agency Radiation Survey & Site D

Assessment Manual
* NUREG-1549 — iSi se Assess




Website Information FUSNRC

United States Nuclear Regulatory Commission
Protecting People and the Environment

U.S. NRC -
U.S. EPA - www.epa.gov

4-

JL J'




<<
  /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


