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Designation:E1760—-09

Standard Guidefor
UnrestrictedDispositionofBulkMaterials Containing
ResidualAmountsofRadioactivity !

This standardisissued under the fixed designation E1760; the number immediately following the designation indicates the year of
originaladoptionor,inthecaseofrevision, theyearoflastrevision. Anumberinparenthesesindicatestheyearoflastreapproval. A
superscriptepsilon( &)indicatesaneditorial changesincethelastrevisionorreapproval.

INTRODUCTION

Thefeasibilityoftherecycleofbulkmaterialcontainingtraceamountsofradioactivecontamination
dependsonthedosetothepublicthatcouldoccurasaresult. However, theassessmentofthisdose
depends not only on the measurements of contaminants present, but also on the future use of the
material and the pathways by which persons can be exposed. This guide provides arecommended
approachtosupportapetition(toaregulatoryagency)seekingapprovalfortherecycleordisposalof
the material outside of theradioactive materialsregulatory arena.

Sincedoseratelimitshavebeenestablishedbyregulation,thisapproachisarecommendedwayto
demonstratecompliance withthem.

The Scope definestherange of applicability of this guide; the Summary identifies the twomajor
steps that comprise the method; and the significance of the guide is givenin Section 5. Section 6
discussestheneedfordoseratebasedreleasecriteria,andSection7delineatesthestepsfordeciding
whetherornotamaterial should be considered forrecycle. Section 8 describes the stepsneeded to
implementtherecommendationsofthisguideincludingthedevelopmentofadatapackagetosupport

thepetitionandtoserveasapermanentrecord.

1. Scope

1.1 Thisguidecoversthetechniquesforobtainingapproval
for release of materials encountered in decontamination and
decommissioning (D&D) from restricted use. This would be
addressedinthedecommissioningplan(E1281).Itappliesto
materials that do not meet any of the requirements for
regulatory control because of radioactivity content. Fig. 1
shows the logic diagram for determining the materials that
could be considered for release. Materials that negotiate this
logic tree are referred to as “candidate for release based on
dose.”

1.2 Theobjectiveofthisguideistoprovideamethodology
for distinguishing between material that must be carefully
isolated to prevent human contact from that that can be
recycled or otherwise disposed of. It applies to material in
which the radioactivity is dispersed more or less uniformly
throughoutthevolumeofthematerial(termedresidualinbulk
form)asopposedtosurfacecontaminated objects.

! This guide is under the jurisdiction of ASTM Committee E10 on Nuclear
Technology and Applications and is the direct responsibility of Subcommittee
E10.03 onRadiological Protection for Decontamination and Decommissioning of
NuclearFacilitiesand Components.

Current edition approved June 1, 2009. Published June 2009. Originally
approvedin 1996.Lastpreviouseditionapprovedin2003 as E1760-96(2003)

1.3 Surface contaminated objects are materials externally
contaminated with radioactive material. Provisions already
existfortheirreleaseforrecycleifitcanbe shownthatthey
meet applicable federal and state regulations for surface
contamination.RegulatoryGuide 1.86and DOEOrder5400.5
specify theupperlimits forradioactive surface contamination
onmaterial tobereleased forunrestricteduse.

1.4 Therelease of material containing residual radioactive
material (exceptfor 22°Ra)inbulk form (forexample, soil or
slightlyactivatedmetal)isbasedonthedemonstrationthatthe
dosetoamemberofthe publicwillbelowerthanaspecified
value(proposedbythepetitionerordefinedbyregulation)for
itsintendeduse and lowerthanasecondspecifiedvalueviathe
most restrictive plausible scenario. The first proposed value
shouldbelowerthanthesecondsincethedosetoanymember
of the public (via the intended use scenario) will almost
certainly be realized, whereas the dose from the alternate
scenariowillonlyaccrueifanunintended(andpresumablyless
probable) circumstance arises. Federal regulation already ex-
istsforthereleaseof ~ *°Racontaminatedsoils.

1.5 Warning—Breathing of asbestos dust is hazardous.
Asbestos and asbestos products present demonstrated health
risksforusersandforthosewithwhomtheycomeintocontact.
Inadditionto other precautions, when working with asbestos
products,minimizethedustthatresults.Forinformationonthe


http://www.astm.org/COMMIT/COMMITTEE/E10.htm
http://www.astm.org/COMMIT/SUBCOMMIT/E1003.htm
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safeuseofchrysoltileasbestos, referto“Safe Use of Chryso-
tileAsbestos:AManualonPreventiveandControlMeasures.”
1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safetyandhealthpractices and determine the applica-

bility of regulatory limitations prior to use.

hazardsee1.5.

2. Referenced Documents

2.1 ASTM Standards: 2
E2216 GuideforEvaluatingDisposalOptionsforConcrete

fromNuclearFacility Decommissioning

For a specific

E1892 GuideforPreparing Characterization PlansforDe-
commissioning Nuclear Facilities
E1281 GuideforNuclearFacility Decommissioning Plans

2.2 AmericanNuclearInsurers Document:

ANI/MAELU Information Bulletin 80-1A, Nuclear Liabil-

ity Insurance Records Retention

3

2.3 DOEDocuments:

2 Forreferenced ASTM standards, visit the ASTM website, WWWw.astm.org, or
contact ASTM Customer Serviceatservice @astm.org. For
Standards volumeinformation,refertothestandard’sDocumentSummarypageon

the ASTM website.

Annual BookofASTM

3 AvailablefromAmericanNuclearInsurers,29 SouthMain, Suite 300 S, West
Hartford, CT06107-2445.
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DOE Order 5400.5 Radiation Protection of the Public and
the Environment #

RESRAD RESidual RADioactivity Family of Computer
Codes Developed for DOE by the Argonne National
Laboratory®

2.4 International Atomic EnergyAgency Document:

Safety Series No. 111-P-1.1, Application of Exemption
Principles to the Recycle and Reuse of Materials from
NuclearFacilities ©

2.5 NuclearRegulatory Commission Documents:

NUREG/CR-5512, Residual Radioactive Contamination
fromDecommissioning

Regulatory Guide 1.86 Termination of Operating Licenses
forNuclearReactors

2.6 U.S.GovernmentDocuments:

10 CFR 20, Standards for Protection Against Radiation,
SubpartE,Radiological Criteriafor License Termination

40 CFR 192, Health and Environmental Protection Stan-
dardsforUraniumand Thorium Mill Tailings 7

10 CFR 60, Disposal of High-Level Radioactive Wastesin
Geological Repositories

10 CFR 61, Licensing Requirements for Land Disposal of
Radioactive Waste ’

40 CFR 117, Determination of Reportable Quantities for
Hazardous Substances ’

40 CFR261 IdentificationandListingofHazardousWaste

40 CFR 268, LandDisposal Restrictions 7

40 CFR712,Chemical InformationRules 7

40 CFR716,Healthand Safety DataReporting 7

7

3. Terminology

3.1 DefinitionsofTermsSpecificto This Standard.:

3.1.1 credible, adj—offering reasonable grounds for being
believed.

3.1.2 intendeduse , n—thefirstuseplannedforthematerial
proposedtobereleased fromradiological controls.

3.1.3 primary dose limit , n—the limit for exposures that
couldoccurviatheintended use scenario.

3.1.4 secondary dose limit , n—the limit for exposure that
couldoccurviatheunplannedusescenario.

3.1.5 umplanneduse , n—anyuseotherthantheplanneduse
thatmay occuraftertheintended use orby accident.

4. Summary of Guide

4.1 The owner of the material must first determine if the
material is candidate for release. To do this one must take
representative samples of the bulk material and identify the

4 AvailablefromDepartmentofEnergy,National TechnicalInformationService,
U.S.Dept.of Commerce, Springfield, VA22161.

5 C.Yu,etal.,“UsersManual forRESRAD,ANL/EAD-4,”; “UsersManual for
RESRAD-BUILD,” ANL/EAD-03-1,”; “Users Manual for RESRAD-OFFSITE,”
NUREG/CR-6937 and “RESRAD-RECYCLE, A Computer Model for Analyzing
theRadiologicalDoseandRisksResultingfromtheRecycleofScrapMetalandthe
Reuseof Surface Contaminated Materialand Equipment,” ANL/EAD-3. Available
onlineatwww.ead.anl.gov.

© International Atomic Energy Agency, Wagramerstrasse 5, P.O. Box 100,
A-1400Vienna,Austria.

7 Available from the Superintendent of Documents, U.S. Government Printing
Office, Washington, DC20402.

7
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radioactive contaminants and concentrations. Sampling should
be done using standard statistical inspection methods. The
kinds of analyses shall be appropriate for the potential con-
taminant expected, and performed using standard techniques
(E 1892). For some of these analyses, for example,3H or'*C in
activated concrete or >Fe in steel, the standard techniques are
beyond the capabilities of many laboratories. Material that
passes the logic diagram shown in Fig. 1 is candidate for
release. The sampling, analysis, and determination of candi-
dacy must be documented and included in the record package.
The RESRAD family of computer codes, particularly
RESRAD-RECYCLE, provide a methodology for correlating
unrestricted disposition criteria with the measurable radiologi-
cal quantities contained within the bulk materials. For example,
end-point receptor dose may be correlated to radioactive
concentration through site-specific pathways.

4.2 Fig. 2 diagrammatically shows how a material that is
candidate for release should be treated to justify its release
from radiological restriction use. Section 7 describes the
methodology shown.
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FIG. 2 Methodology for Approving Candidate Material for

Unrestricted Release

5. Significance and Use

5.1 Materials encountered during D&D may contain re-
sidual radioactivity varying in amounts from that in irradiated
fuel to barely detectable quantities in or on building materials.
It is clear that highly radioactive materials have to be disposed
as radioactive waste pursuant to 10 CFR 60 and 10 CFR 61.
Conversely, it is not reasonable to expend a disproportionate
amount of resources to isolate materials that contain minute
quantities of radioactive materials that will not cause even
statistically measurable health effects.

5.2 This guide provides a rationale and methodology for
distinguishing between materials that contain sufficient radio-
activity to warrant isolation of some type (storage awaiting
decay, near-surface disposal, disposal with intruder protection,
or placement in a deep repository) from materials with insig-
nificant radioactive content. Materials with insignificant radio-
active content can be recycled in the economy or disposed of
in conventional (landfill) facilities without adverse health
effects. Materials that meet the criteria identified in this guide
are not simply excluded from regulation because they do not
fall precisely in the regulatory scope. They are sufficiently free
of radioactive material so that no further efforts at control are
justified for radiation protection purposes. Therefore, the re-
lease of materials for unrestricted use in accordance with this
guide meets the criteria for being an “as low as reasonably
achievable” (ALARA) activity.

5.3 For the purpose of this guide, the return of materials
containing residual radioactivity to society without regulatory
restrictions is referred to as “unrestricted release based on the
absence of the credible potential for adverse health effects.”
This guide asserts that materials recycled this way will have no
statistically measurable health effects regardless of use. It does
not guarantee that the materials are suitable for use in every
possible application, for example, trace amounts of radionu-
clides in materials may not be acceptable for certain photo-
graphic and electronic applications.

5.4 This guide also asserts that the owner of the materials is
responsible for ensuring that society’s criteria for “no measur-
able health effects” is met before release, and that the respon-
sibility for providing materials with the purity required for a
special application rests not with the owner, but with the
developer of that application.

6. Criteria for Unrestricted Release

6.1 There are three criteria for the release of bulk materials
that are candidates for release (that is, that have negotiated the
logic diagram shown in Fig. 1). First, the material must not be
expected to cause more than the intended use dose limit when
used for the intended purpose. Second, the material must not be
expected to cause more than the unplanned use dose limit when
used for the most restrictive credible unplanned purpose.
Finally, the materials must maneuver the procedural gates
described in this guide successfully. The RESRAD computer
code system and NUREG/CR-5512 provide methodologies for
supporting the logic determinations. Regulatory limits that
must be addressed are found in the CFRs referenced in Section
2.



Ay E 1760 - 09

i’
7. Candidate Materialsfor Unrestricted Release

7.1 There are two groups of materials encountered in
decontamination and decommissioning that are likely to be
candidates for release for unrestricted use. The first group
includes basic building materials that were used originally in
the construction of anuclearfacility but were notexposed to
significantamountsof activatingradiationorradioactivecon-
tamination. The second groupis materials that were contami-
natedbuthavebeensubjectedtoadecontaminationtreatment.
Sometypesofbuildingmaterialfrombothgroupsthatcouldbe
costeffectivelyreleasedaredescribedin7.1.1-7.1.6.

7.1.1 Miscellaneousandstructuralsteelthatisnotintended
foruse*‘asis”(onthebasisofsurfacecontamination)wouldbe
smelted. Contaminantlevelsin the melt would be minimized
by avoiding the selection of steel from highly contaminated
areasorsurfacecleaningthesteelbeforesmelting.Inaddition,
the slagging process also generally reduces the concentration
ofcontaminantsinthemelt.Ifthemetalingotmettherelease
criteriagiveninthisguideitwouldnothavetobedisposedof
as radioactive waste. At worst it would be disposed of in a
sanitary landfill. Preferablyitwouldberecycled.

7.1.2 Asbestosinsulation is a porous bulk material thatis
notamenabletosurfacesurveys.Economicaldecontamination
methods for asbestos insulation have not been demonstrated.
Ordinarily, most of the asbestos in a facility is not contami-
natedorisveryslightlycontaminated,butcannotbeshownto
beabsolutelyfreeofradioactivity.Asbestoscouldbedisposed
of in a permitted landfill instead of a licensed radioactive
materials disposal site if shown to meet the release criteria
giveninthis guide.

7.1.3 Miscellaneous building materials suchas wood, non-
asbestos insulation, built-up roofing, and sheet rock are not
amenable to surface survey forrelease. Although these mate-
rials are not ordinarily useful for recycle they could be
disposed of in a sanitary landfill rather than at a licensed
disposalfacilityiftheymetthereleasecriteriadescribedinthis
guide.

7.1.4 Granularmaterialssuchassoil,concrete, ormasonry
rubble cannot be surveyed against surface criteria. However,
theycouldbedisposedofinasanitarylandfillorusedasclean
fillif shown tomeettherelease criteriarecommendedin this
guide.

7.1.5 Neutron-activated material has radioactivity distrib-
utedwithinthesolidmassbecauseoftheneutrontransmutation
of atoms within the material itself. Surface measurements
generally arenotappropriate for therelease of such material.
However, a metal could be smelted and the resulting ingot
releasedifitmettherelease criteria. Alternately, if the metal
metthereleasecriteriaintheirradiatedform,itcouldbereused
asis.

7.1.6 Spent solvents and other hazardous materials that
contain radioactive materials could be treated to reduce the
concentrationofradioactivity. Untilnow, therehave notbeen
standards for the cleanliness required before they could be
considered to be released from regulatory control of the
radio-nuclides. Therefore, no matter how much cleaning is
done the materials have to be considered to be mixed waste.
This guide would permit hazardous materials with trace

radioactivity tobereused ordisposed of as “hazardous-only”
wastesiftheycouldbeshowntobecompliantwithcriteriafor
unrestrictedrelease.Inthiscasethereleaseforunrestricteduse
istermed‘‘unrestrictedradiologicalreleaseofregulatedchemi-
cals” because non-radiological health effects must be consid-
eredinthefutureuseordisposalofthismaterial. Actionstobe
takeninconsiderationofnon-radiologicalhealtheffectsarenot
addressedinthis guide.

8. Implementation

8.1 Thisguiderequirestwologicalsteps.First,thematerial
being considered forrelease mustnotexplicitly be subjectto
regulatorycontrolbecauseofitsradioactivity. Thesecondstep
istoshowthatthedosebyplannedandunplannedscenariosis

acceptablysmall(E2215,SafetySeriesNo. 111-P-1.1). Fig.1

shows diagrammatically how the first step is accomplished,
and Fig. 2 outlines the process for the second step. The
processesshowninthefiguresaredescribedin8.1.1-8.1.13.

8.1.1 Aprerequisitetothefirststepinreleasingmaterialfor
unrestricteduseistoidentifyandcharacterizethematerial(see
3.1).Oneneedstoknowordetermine whatradio-nuclidesare
present, theiraverage concentration,andtheamountofvaria-
tion. Thisinformationisusedtodetermineifamaterialshould
becandidateforrelease,andlatertodothepathwaysanalysis.
Fig. 1 shows the methodology for determining a material’s
candidacy. By proceeding through these gates, materials that
aresubjecttotheregulationsshown(becauseofthepresenceof
radio-nuclides)areexcluded oneby one. Materialsremaining
are considered to be candidates forrelease. Subsequent steps
arethentakentoshowthatcredibledosesthatmayresultare
acceptable,andif so,thematerial may bereleased.

8.1.2 Doselimitsforintendeduseandunplanneduse must
beestablishedby futureregulation.Inlieuofsuchregulation,
intendeduseandunplannedusedoselimitsshouldbeproposed
bythepetitionerasnotedin 1.4.

8.1.3 Theintendeduseofthematerialshallbespecified,and
the person likely to have the highest risk (receptor) and the
scenarioforexposureshallbeidentified. Thesedeterminations
shall be included in the documentation package described in
8.1.8.Appendix X1 gives some typical examples of material,
intended use scenarios, andreceptors.

8.1.4 Computetheannualdosetothereceptorbywayofthe
identifiedscenario. NUREG/CR-5512andtheRESR ADcodes
may be used for such calculations. Additional guidance is
giveninIAEA’s “Application of Exemption Principlestothe
Recycleand Reuse of Materials from Nuclear Facilities.” All
applicable pathways shall be considered. For example, if
material weretobe disposed ofinalandfill,afutureresident
mightfarmtheareaandbeexposedthroughthefoodchainand
byingestionof well water. Ifthe material wereused tomake
structural steel, direct exposure would be assessed by deter-
miningtheexpectedworstcasegeometryandoccupancy.The
computedannualdoseisthencomparedwiththedoselimitfor
intended use. If the computed annual dose is less than the
established dose limit, continue with the logic flow diagram.
Otherwise, donotconsider the material any further forunre-
strictedrelease. Theresultsofthecalculationand comparison
shallbeincludedintherecordpackagedescribedin8.1.8.
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8.1.5 The unplanned use scenario for the candidate material
also shall be defined. This scenario must be for an unplanned
event that would produce the greatest credible exposure to a
person who could be justified as a reasonable receptor. Appen-
dix X2 gives some examples of unplanned use scenarios.
Include this determination of the unplanned use scenario in the
record package.

8.1.6 Compute the annual dose to the receptor by way of the
unplanned use scenario using all the applicable pathways. Use
the same techniques that would be required in 8.1.4. Compare
the result with the dose limit for unplanned use and continue if
the annual dose is lower than the limit. If not, the material
should not be considered further for release from radiologically
restricted use. Include this calculation and comparison in the
record package.

8.1.7 Determine whether the material (which has been
shown to meet the dose based standards for release from
radiological restrictions) is otherwise regulated because of
chemical or toxic hazards. If the material is subject to regula-
tion because of its chemical properties, the further steps in the
radiological release process must be qualified. This is neces-
sary to ensure that the release from radiological restrictions
will not imply that the released material can be used for any
and all purposes. This is emphasized in Fig. 2 by showing
parallel paths for the remaining steps of the radiological release
process for (/) materials regulated only because of radioactiv-
ity, and (2) materials regulated because of both radioactivity
and hazardous or toxic properties.

8.1.8 Assemble the record package documenting 8.1.1-8.1.6
and submit it to the responsible regulatory agency (for ex-
ample, NRC, DOE, or Agreement State) for approval. The
following items should be included:

8.1.8.1 Plan for identification and quantification of radio-
nuclides,

8.1.8.2 Concentrations and types of radioactive materials
present,

8.1.8.3 Specification of intended use,

8.1.8.4 Identification of intended use scenario, pathways
analysis, and receptor considered,

8.1.8.5 Calculation of dose from intended use scenario and
comparison with primary dose limits,

8.1.8.6 Identification of unplanned use scenario, pathways
analysis, and receptor,

8.1.8.7 Calculation of dose via the unplanned use scenario
and comparison with the secondary dose limit, and

8.1.8.8 Sampling and analytical quality assurance associ-
ated with the determination.

8.1.8.9 For the radiological release of regulated chemicals
the record package should also include sufficient chemical and
physical data to characterize the material and indicate its
relationship to the applicable regulations. The regulatory
agency may require independent confirmatory analyses of the
bulk material prior to granting approval for the requested
disposition.

8.1.9 Proceed after obtaining approval from the responsible
regulatory agency (for example, NRC, DOE, or Agreement
State). If regulated chemicals are involved, additional permits
or approvals may be required.

8.1.10 Identify the recipient who will receive the material
from the owner for treatment or use. This recipient should not
be a broker who merely transfers the material or ownership to
it. If the intended release is to be the “unrestricted radiological
release of regulated chemicals,” this factor must be considered
in selection of a recipient. The following information should be
provided to the identified recipient:

8.1.10.1 A description of the material,

8.1.10.2 The intended use scenario considered,

8.1.10.3 A report giving the type and concentrations of
residual radioactive material present, and

8.1.10.4 A statement asserting that the intended use dose
limit will not be exceeded through the intended use of the
material.

8.1.11 Obtain from the intended recipient (/) acknowledge-
ment that the notification made in 8.1.10 was received, and (2)
his agreement to receive the material for use as intended.

8.1.12 Deliver or ship the material to the intended recipient
after receipt of the acknowledgement and agreement refer-
enced in 8.1.11. For regulated chemicals the shipment may
have to comply with special requirements of the Department of
Transportation, the Environmental Protection Agency, and the
states involved for the type of materials being shipped.

8.1.13 Ensure the indefinite and permanent retention of all
documentation referenced in 8.1.1-8.1.11. Further guidance as
to the types of records, retention periods, and the protection of
records can be found in ANI/MAELU Information Bulletin
80-1A.

9. Keywords

9.1 decontamination and decommissioning; radiologically
contaminated materials; release of materials
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APPENDIXES

(Nonmandatory Information)

X1. TYPICALINTENDED USES,EXPOSURE SCENARIOS,ANDRECEPTORSFORBULKMATERIALRELEASE

X1.1 The intended use of a material is defined by the cable in the area where the material is to be placed, that s,
owner/petitioner based on the nature of the material and the directexposure, resuspension, meat, milk, vegetables, aquatic
plans of the intended recipient. The first column below lists foods,anddrinkingwater.Apossibleintendedusescenariofor
common types of bulk materials encountered during decom- ferrousmetalthatistobemeltedandreusedasstructuralsteel
missioning, as well asacommon use for eaCh.- For example, wouldbethe exposure to persons whodwellinanapartment
con.creterubblecoumbeusedforclfaanﬁll,or dlspose?dofma constructedfromthatsteel,andtheapplicablepathway would
sanitary landfill. Slightly contaminated asbestos, in contrast, be by directexposure. The third column lists the person who
has no reuse but can be disposgd Qf ina pe'rmitted sanitary wouldreceive thehighestdose.
landfill if the dose to the public is sufficiently small. The ) .

. K | Material Type/Use IntendedUse Scenario Receptor

second column identifies the way (scenario) that members of
the public would receive the highest dose because of the Buildingrubble/landfil Residential Farmer
intended use. For materials that are to be disposed of in a ngeSt"S/ landfil Residential Farmer

| . ranularmaterial/landfill Residential Farmer
Sanltary landﬁll, or used as ﬁll, the greatest credible dose Granularmaterial/cleanfill Residential Farmer
usually would occur if the land were later occupied by a Metalingot/structural ApartmentOccupancy Lessee
residentfarmer. Theanalysistodeterminethemagnitudeofthe Hazardouswaste/permitieddisposal Residential Farmer
resulting dose would include all of the usual pathways appli-

X2. TYPICALUNPLANNED USES,EXPOSURE SCENARIOS,ANDRECEPTORSFORBULKMATERIAL
RELEASE

X2.1 Theunplanned use of amaterial would occur if by ingestionbyachild.Anotherpathwaywouldapplyifaresident
mistakethematerialwerenotusedforitsintendedpurpose,but farmer would dig up a hazardous waste disposal site and be
insomeotherway. Theunplannedusescenarioisthecredible exposedtothetraceradionuclides present.
alternativetotheintendedusethatgivesthehighestdose. For Secondary
example, material tobedisposed ofinasanitary landfillmay Material Type/Use Scenario Receptor
instead be dumped On, the surface, (?1’ steel planned for Buildingrubble/landfillexcavation Residential Farmer
structural purposes may insteadbeusedinthe manufacture of Asbestos/landfillexcavation Residential Farmer
dishwashers or stoves. The residential farmer scenario is Granularmaterial/landfillexcavation Residential Farmer
usually themostconservative formaterial placedinoronthe Granularmaterial/cleantil Consumption - Residentchild

. Metalingot/structural Homeuse Domestic
ground, but pathways may differ. One suggested for granular Hazardouswaste/permittedlandfillexcavation Residential Farmer

fillisaresidential scenario thatincludes as one pathway the

ASTM Internationaltakesnopositionrespectingthevalidityofanypatentrightsassertedinconnectionwithanyitemmentioned
inthisstandard. Usersofthisstandardareexpresslyadvisedthatdeterminationofthevalidityofanysuchpatentrights,andtherisk
ofinfringementofsuchrights, areentirelytheirownresponsibility.

Thisstandardissubjecttorevisionatanytimebytheresponsibletechnicalcommitteeandmustbereviewedeveryfiveyearsand
ifnotrevised,eitherreapprovedorwithdrawn.Yourcommentsareinvitedeitherforrevisionofthisstandardorforadditionalstandards
andshouldbeaddressedtoASTMInternationalHeadquarters. Yourcommentswillreceivecarefulconsiderationatameetingofthe
responsibletechnicalcommittee, whichyoumayattend. Ifyoufeelthatyourcommentshavenotreceivedafairhearingyoushould
makeyourviewsknowntotheASTMCommitteeon Standards, attheaddressshownbelow.

ThisstandardiscopyrightedbyAS TMInternational, 100BarrHarborDrive,POBoxC700, WestConshohocken,PA19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service @astm.org (e-mail); or through the ASTM website
(www.astm.org).
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