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MEMORANDUM
SUBJECT: Establishment of Cleanup Levels for CERCLA Sites with Radioactive

FROM:
ergency an
==
of Radiation and Indoor Air . A
40 Addressees
PURPOSE

This mcmorandm presents clarifying gmdanoc for wtabhshmg protzcuve
cleanup levels' for radioactive contamination at Comprehensive Environmental -
Response, Compensation, and Liability Act of 1980 (CERCLA) sites. The policies’
statcdmthmmunormdmmmclnsweofaﬂmdmacnvecomammamsofconccmaa
site including radon.? 'l'hcduecuvelshmxtedtopmvxmnggmdancctegmﬁingthc :
p‘otecuonofhmnmhmhhmddosmtaddmlmknmympmmctwologxd '

Teceptors.

‘Thisdimcﬁvcpmvidsguidmonclmuplcvdse:qjmscdasuisk,:xposmc,ordosclcvelmdnousasoil
concentration level. The concentration level for various media, such as soil, that corresponds to a given risk level should
bcdctummcdcnasmﬁcbumbnadmﬁmsmcbnmcmmedhndmmdﬁcpbymulmm@&
important surface features, soils, geology, hydro geology, meteorology, and ecology) at the site. This guidance does not
alter the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) expectations regarding trexmment of

mcxpalmwwmmmemofmatmdmmonﬂmkfmlcwlwdthmm

2Since radon is not covered in some Federal ndunon reguhnansuumpomwmthat!hcdﬁnwgmdance
clarifications in this memorandum include radon. Attachment A is & listing of standards for radionuclides (includxng
radon) that may be applicable or relevant and appropriate requirements (ARARs) for Superfund site~ )
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This document provides gujdance to EPA staff. It also provides guidancc to the
public and to the regulated community on how EPA intends that the National Qil and
Hazardous Substances Pollution Contingency Plan (NCP) be implemented. The
guidance is designed to describe EPA's national policy on these issues. The document
does not, however, substitute for EPA's statutes or regulations, nor is it a regulation
itself. Thus, it cannot impose legally-binding requirements on EPA, States, or the
regulated community, and may not apply to a particular situation based upon the
circumstances. EPA may change this guidance in the future, as appropriate.

.

All remedial actions at CERCLA Wﬁw of human hr.alth and
the environment and comply with Mlc or Relevant and Appropri |
“Requirements (ARARS) unless a waiver is justified. Cleanup levels for résponse
actions under CERCLA are developed based on site-specific risk assessments, ARARs
and/or to-be-considered material® (TBCs).

Aﬁsdngisanachcdofradiationsrandards that are likely to be used as ARARs
to establish cleanup levels or to conduct remedial actions. Cleanup standards have been
under development by EPA under the Atomic Energy Act (AEA) and will be ARARs
under certain circumstances if 1ssuc¢ :

- ARARsmoﬁcnthcdctcrmmmgfactormwmbhshmgclcanuplcvclsat o
CERCLA sites. However, where ARARS are not available or are not suﬁicxcnﬂy
protective, EPA generally sets site-specific remediation levels for: 1) carcinogens ata
level that represents an excess upper bound lifetime cancer risk to an individual of .
between 10~ to 10%; and for 2) non-carcinogens such that the cumulative risks from v
cxposmwﬂlmtmultmadvasccﬁ'ectsmhumanpopuhnonsfmcludmgscnsmvc
sub—popuhuons)thatmzybcacpomddmgahfehmcorp@ofahfchme,
morpomtmg,anadeqnatemmgmofsafcty (See 40 CFR 300. 430(3)(2)()(A)(2))'
Since all radionuclides are carcinagens, this guidance addresses carcinegenic risk. If- -
mn—mrcmogmnsksmpwedbyspemﬁcmdmnmhd&gﬁommksshouldbcmkm

. into account in establishing cleanup levels or suitable remedial actions. The site- - -
spcmﬁcicvclofclmup:sdctzrmmedusmgthcmnccntcnaspcmﬁedeccﬁon
300.430(eX9Xiit) of thc NCP.

T o-bo-cousidered material (TBCs) are non-promulgated advisories or guidance issued by Eederal or State
governments that are not legally binding and do not have the status of potential ARARs. However, TBCs will be
mdaeddmgwﬂh%umofmmmkmmdmybemedmdaammmgﬂ:cwlmlof

.c!anupfarmofhdﬂimdtbemmmm .
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It is important to note that a new potential ARAR was recently promulgated :

NRC'’s Radiological Criteria for License Termination (See 62 FR 39058, July 21,
1997). We expect that NRC's implementation of the rule for License Termination

(dec ommxssxonmg rule) will result in cleanups within the Superfund risk range at the
vast majority of NRC sites. However, EPA has determined that the dose limits
established in this rule as promulgated generally will not provide a protective basis for
establishing preliminary remediation goals (PRGs) under CERCLA_* The NRC rule set
an allowable cleanup level of 25 millirem per year (equivalent to approximately 5 x 10
increased lifetime risk) as the primary standard with exemptions allowing dose limits of
up to 100 millirem per year (equivalent to approximately 2 x 107 increased lifetime
risk). Accordingly, while the NRC rule standard must be met (or waived) at sites where
it is applicable or relevant and appropriate, ¢leanups at these sites will typically have to
be more stringent than required by the NRC dose limits in order to meet the CERCLA
and NCP requirement to be protective.’ Guidance that provides for cleanups outside the
risk range (in general, cleanup levels exceeding 15 millirem per year which equates to
approximately 3 x 10~ increased lifetime risk) is similarly not protective under
CERCLA and generally should not be used to establish cleanup lcvcls.

The lack of a protective comprchcnswc set of regulanory clcanup levels for

- radiation, together with the possibility of confusion as to the status of other Federal

Agency regulations and guidance as ARARs or TBCs, may cause uncertainty as to the

cleanup levels deemed protective under CERCLA. Until a protéctive comprehensive

radiation cleanup rule is available, this gmdancc clarifies the Agency’s posmon on

CERCLA clcanup levels for radiation. i

QEIESZHXE - '
This guidance clarifies that cleanups of radionuclides are governed by the risk B

range for all carcinogens established in the NCP when ARARS are not available orare -~ -°

not sufficiently protective. This is to say, such cleanups should generally achieve risk.

levels in the 10 to 10 range. EPA bas a consistent methodology for assessing cancer -

.nsks anddctm:mxmngPRGsaxCERCLAsxtmno mattcrﬁxctypeofcomzmmanon.

e’

4See letter, _ Administrator, EPA,m_Chmrmm.Nuc!wReguLnoryCmmmssmn.
February 7, 1997. -

3Sec attachment B for a detailed disa.xs;ion of the ba.sis for the conclusion that the dose limits in the NRC rule are not
adequately protective. »

U.S. EPA, *Risk Assessment Guidance for Superfund Volume | Human Health Evaluation Manual (Part A) Interim
Final,” EPA//540/1-89/002, December 1989. U.S. EPA, “Risk Assessment Guidance for Superfund: Volume 1 - Human
“iealth Evaluation Macual (Part B, Development of Risk-based Preliminary Remediation Goals™, EPAJS40/R—92/003

December 1991,



Cancer risks for radionuclides should | generally be m&mgmﬁcmr
approach ich identi is methodology. Slope factors were developed by EPA for

more than 300 radionuclides in the Health Effects Assessment Summary Tables
(HEAST).” Cleanup levels for radioactive contamination at CERCLA sites should be
established as they would for any chemical that poses an unacceptable risk and the risks
should be characterized in standard Agcncy risk language consistent with CERCLA

guidance. -

Historically, radiation exposure and cleanup levels have often been expressed in
units unique to radiation (e.g., millirem or picoCuries). It is important for the purposes
of clarity that a consistent set of existing risk-based units (i.c., # x10*) for cleanups -
generally be used. -This will also allow for ease and clamy of presenting cumulatxvc
risk for all contaminants, an Objbct!vc consistent with EPA’s policy on risk :
chamctcrxzanon. ..

‘ Canccr risk from both radiological and non-radiological contaminants should be
summed to provide risk estimates for persons exposed to both types of carcinogenic
contaminants. Although these risks initially may be tabulated separately, risk estimates _
~ contained in proposed and final site decision documents (c g, g_r_gposcd plans, Racord

of Decisions (RODs), Action Mer 21,
Diffcrences (ESDs)) should be summed to provxdc an stxmatc of thc combmed nsk to

individuals prcscuted by all carcinogenic contaminants.

IMPLEMENTATION

The approach in this guzdancc shouldbcconadcredatcmcntandﬁxturc
CERCLA sites for whxch ra;ponsc decisions have not been made.

_‘()vcraHExpoanumt: .

Clemmpshmﬂdgcncrallyachxcvcalcvclofnskwrthmthem‘tow‘ _
mmgmcnskmgebawdmmcmsombkmmmmcxposmformmdwm _
Tlmclcmmplmlsmbcspcaﬁcdmcludcmcpom"ﬁnmaﬂpomnnalpathways,md
thmughallmcdia(&g.,soxl,gmzmdwab:r surface water, scdxmcm,mr stmctmm,

TUS. EPA, “Health Effects Assessment Summsry Tables FY-1995 Annual,” EPA/S40/R-95/b3é, May ‘19_.95; and US.
EPA, “Health Effects Assessment Smm:n:ry Tables FY-1995 Stxpplan:m," EPA/540/R~95/142, Nov. 1995.

*Far ﬁnma'dmmon of EPA"s policy, sec memorandum from EPA Adxmmstmor Caml Browrer mﬁed. “EPA
stkChmmnoanm Mzthl 199s. ,




“~iota). As noted in previous policy, “the upper boundary of the risk range is not a
.iscrete line at 1 x 10, aithough EPA gencrally uses 1 x 10 in making risk

management decisions. A. specific risk estimate around 10~ may be considered

acceptable if )usuﬁcd based on site-specific conditions™.? :

If a dose assessment is conducted at the site'® then 15 millirem-per-year-
(m.rcm/yr) cﬁ’cctxvc dose equivalent imum dose limit
for Rurpans: evel equates to appro ly 3 x 10™ increased lifetime risk and is
consistent with levels generally considered protective in other governmental actions,
particularly regulations and gmdance developed by EPA in other radiation control

Background Contamination: .

Background radiation levels will generally be determined as background levels
are determined for other contaminants, on a site-specific basis. In some cases, the same
constituents are found in on-site samples as well as in background samples. The levels
of cach constituent are compared to background to determine its impact, Lfany, on site-

Telated activities. Background is generally measured only for those radionuclides that
are contaminants of concern and is compared on a contaminant specific basis to cleanup
‘evel. For example, background levels for radmm-226 and radon-222 would gancmlly

St be cvaluated at a site if those radionuclides were not site-related contammants. |

Nmmmw-mhkcpm%leofmcmmmmswaﬁmd
RmedySdeannDecmous oswmnm«ssss.o—zo-mzz,xwx .

'°Omh&mbadesMMbWur&,Mh&mynmcmemkw
“Fmﬁa&smmmdmlymof&cbmshﬂmmdﬁmummﬂxmmmedockafm
mmmwmwzm,m;m:u&wmu&m&wxMs:me:,sw
Room M1500, Air Docket No. A-93-27, Washington D.C. 20460. The material is also available via computer modem
tiroagh the Cleanup Regulation Electronic Bulletin Board (300-700-7337 outside the Washington area and 703-790-0825
locally), or on-line through the Radiation Site Cleanup Regulstion HomePage (http-//www.cpe gov/radiation/clesnup/).
mmbwmmouammm;mmmmt&zsmmmmm 75
Mm&mmﬁmmmmmm)mwwmmmkmmbmdm
15 mrem EDE bat on sverage correspond ta approximately 10 mrem/yr EDE, using current risk methodologies. Similarty,
ARARsbsedcnaﬁnsm:nndndmdumm(w.ﬁmm/yrmwhokboéymdﬁm/ﬂmmy
<itical organ) wouald on sverage corespoad to those clesnups besed oa 15 mrem/yr EDE. (See also “Comparison of
rmalde@ERMDm:RmLmﬂﬁrSmmmhvolvmgCoMM"Oﬁuofhdmon

and Indoor Air; April 1997.) See also Attachment B.
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In certain situations background levels of a site-related contaminant may equal
or exceed PRGs established for a site. In these situations background and site-related
levels of radiation will be addressed as they are for other contaminants at CERCLA

sites.'?

' Land Use and Institutional Controls:

The concentration Jevels for various media that corrcs_gg___,m_thucc:p:ablcnslg
level cstabhshcd for cleanup will depend in part on land use at the site. Land uses that
will be available following completion of a response action are determined as part of
the remedy selection process considering the reasonably anticipated land use or uses
along with other factors.”® Institutional controls (ICs) generally should be included as a
component of cleanup alternatives that weuld require restricted land use in order to
ensure the response will be protective over time. MQ@A controls showld
prevent an unanticipated change in land use that could result in unacceptable exposures
{6 Tesidual contaniination, or at a minimum, “alert future users to the residual risks and

monitor for any changes in use.

Future Changes in Land Use:

Where waste is left op-site at levels that would require limited use and restricted
exposure to ensure protectiveness, EPA will conduct reviews at least once every five
years to monitor the site for any changes including changgm land use. Such reviews
should analyze the implementation and effectiveness of any ICs with the same degree.
of care as other parts of the remedy. Should land use change in spite of land use

e

%«WMWEPA':W&MWnC&(@Am:xN&MOd
and Hazardous Substances Pollrtion Contingency Plan, 55 FR 8717-8718, March 8, 1990; U.S. EPA “Glidanccon
Remedial Actions for Contaminated Ground Water st Superfund Sites,” EPWOJG-S&‘DOS December 1988, pg. 4-9;
U.S.EPA “Scil Screening Guidsnce: User’s Guide,” EPAMWRMX&MI%%&MU&EPA‘R&
mmhwvmtamwzmwm&'aumwmmw

.1989, pp.4—5b4~10n&5-um5-19 nmumummm s how 1o factor

nto levels. For example, some radiation ARAR levels are established & increments sbove
background coocentrations. (Sxmﬂdchtﬁrllmgofmwmml&eiymbemedsmn
In these circumstances, rather then follow the general guidance cited above, background should be addressed in the
manner prescribed by the ARAR ARARs, such a3 40 CFR 192, are available to establish cleanup levels for those

) nmﬂiyocammgndxmmhdathnmmemmtmk(nmhnndimﬂéw%ummwﬂ,mdmdocrradon)whm

ﬁ:.oscndxocudxdamm!dmdcmm.

. I
”h&vdwmwdmmmpumdwsmmmwmhd:egmhnum@dmmemmdm

from Elliott Laws A.A., OSWER entitied: “Land Use in the CERCLA Remedy Selection Process™ (OSWERDu'ed:vs
No. 9355.7-04), May 25, 1995

R




‘trictions, it will be necessary to evaluate the implications of that change for the

.ected remedy, and whether the remedy remains pro:zctive (e.g., a greater volums of
soil may need to be removed or managed to achieve an acceptable level of nsk fora
less restrictive land use).

Ground Water Levels:

Consistent with CERCLA and the NCP, response actions for contaminated
ground water at radiation sites must attain (or waive as appropriate) the Maximum
Contaminant Levels (MCLs) or non-zero Maximum Contaminant Level Goals
(MCLGs) established under the Safe Drinking Water Act, where the MCLs or MCLGs
are relevant and appropriate for the site. This will typically be the case where ground .
waters aré a current or potential source of drinking water."* The ARARSs should
generally be attained throughout the plume (i.e., in the aquifer).

Modeling Assessment of Futﬁr;: Exposures:

Risk levels, ground water cleanup, and dose limits should be predicted using
appropriate models to examine the estimarted future threats posed by residual
radioactive material following the completion of the response action.* The modeling

~essment should: (1) assume that the current physical characteristics (e.g., important

face features, soils, geology, hydrogeology, meteorology, and ecology) will continue
to exdist at th= site; (2) take mtoaccomtforcachparﬁcularradmnuchdcthatxsamte—
related contaminant, the following factors:

. radioactive decay and the ingrowth of radmacuvc decay products when
: assessing risk levels;
. the year of peak concentration in the ground water when assessing protection

(e.g., remediating previous contammahon and prcvcnung future contamination)
. of ground water, and; : |
N B thcyearofpcakdoscwhcnassmngdoschmns,and,
(3) model the expected movement of radicactive material at the site both vmhmmecha
(e, soil,grmmdwatcr surfaocmtct scdxmcm,strucnmaxr biota) and-to other

jmedia - : o o

"In making decisions on ground wnapmwcnoa, decision makers should consult the guidance provided m
“Presumptive Response Strategy and Ex-Situ Treatment Twhnolog:cs for Contaminated Ground Water st CERCLA Sites™
(OSWER Directive No. 9355.7-04) October 1996. .

For funhcr mformznon regarding the basis for this recommendation, see U.S. EPA, “Risk Asscssment Guidance for
rfund Volume | Humm Hu.lth Evﬂuznon Manual (Part A) Interim Final,” EPA//540/1-89/002, December 1989, p.
10-22 and 10-24.



FURTHER INFORMATION
The subject marter specialists for this directive are || I of OERR and

B of ORIA. General questions about this directive, should be directed to
1-800-424-9346. :

Attachments

Addressees
National Superfund Policy Managers
Superfund Branch Chiefs (Regions I-X)

" Superfund Branch Chiefs, Office of Regional Counsel (Rzglons Xy
Radiation Program Managers (Regions I, IV, V, VI, VI, X)
Radiation Branch Chief (RegionII)

Residential Domain Section Chief (Region III)

Radiation and Indoor Air Program Branch Chief (Region VIII)
Radiation and Indoor Office Director (Region IX) —
Federal Facilities Leadership Council :

OERR Center Directors

cc: . . )
[ B33

OoSwW .




Attachment A:

Likely Federal Radiaﬁon Applicable or Relevant and Appro

(ARARs)

priate Requirements

Fhe ull;llrhcd dml'l.luhlc of Federal standgr,ds‘ is a listing of Federal radiation rcgulati'ons that may be “Applicable or Relevant and
I-\mnlul-nl |..uc Requirements™ (ARARs) for Superfund response actions. This list is not a coniprehensive list of Federal radiation
standands. Ttmust ulso be cautioned that the selection of ARARS is site-specific and those site-specific determinations may differ from

the tached analysis for some of the following ARARs.

t

Standard

drinking waler contaminants,

Maximum contaminant levels (MCLs). Drinking
waler regulations designed to protect human
health from the potential adverse effects of

Cltaﬂon‘

40 CFR 14}

Likely Federal Radiation (1EA, UMTRCA, CAA, CWA, SDWA) ARARSs

When Is standard
~ .Applicable
(Conduct/Operation
. or Level of

water will be provided
directly to 25 or more
people or will be supplied
to 15 or more service
connections. . -

Where ground or surface water

When Is standard
potentially a Relevant
and Appropriate
Requirement

is considered a potential or
current source of drinking
waler

radium, and vanadium ores.

" Concentration limits for liuid cifiuents from
facilities that extract and process uranium
’

40 CFR 440
Subpart C

'Very Unlikely; Applies to
surface water discharges
from certain kinds of
mines and mills '

Discharges to surface waters
of some kinds of radioactive
waste.




Standard

Pt

Citation

T ——— —

"

| Federal Water Qu‘uli(y('rilcriu(FWQC) and .
State Water Quality Standards (WQS).
Coteri/standards Tor protection of aquatic life

and/or human health depending upon the
designated waler use. .

e i

Walef Qdality' ,

.Crileria; Report

of the National
Technical

.| Advisory

Committee to the
Secretary of the
Interior; April 1,
1968.

Applicable -

‘| (conductiOperation

- or Level of

stcharge from a8

CERCLA site to surface -
* | water. (C'/O)‘

Likely Federal Radiation (AEA UMTRCA, CAA, CWA, SDWA) ARARs
When is standard

‘When Is standard
potentiaily a Relevant
and Appropriate
- Requirement

Restoration of contaminated
surface walter. (LC)

Coneentration limits for cleanup of radium- 226,
radium-228, und thorium in soil at inactive -

uranium processing sites designated for remedial
action !

40 CFR
192.12(a),

192.32(b)(2), and’

192.41

Never: Standards are -

applicable only to

UMTRCA sites that are
exempl from CERCLA

Sites with soil contaminated
with radium-226, radium-228,
and/or thorium

'For further mformauon see OSWER directive enmlcd “Use of Soil Clcanup Criteria in Subpart B of 40 CFR Part 192 as

Remediation Goals for CERCLA sites.”

9.




Likely Federal Radlation (AEA, UMTRCA, CAA, CWA, SDWA) ARALs

When is standard

Applicable - .

(Conduct/Operation
or Level of

Standard

Combined exposure limits for cleanup of radon
deeay products in buildings at inactive uranium
processing sies designated for remedial action

Cltatlon_

40 CFR
192.12(b)(1) and
192.41(b)

Never Standnrds are. '
apphcablc onlyto -
UMTRCA sites that are

exempt from CERCLA

|

‘When Is standard
potentially a Relevant
and Approprlate
Requirement’

Sites with radioactive
contamination that is currently,
or may potentially, result in
radon that is causcd by site
related contamination
migrating from the soil into
buildings

Concentration limits for cleanup of gamma
radiation in buildings at inactive uranium
processing sites designated for remedial action

40 CFR
192.12(b)(2)

. V.

Never: Standards are
applicable only to -

UMTRCA sites that are

exempt from CERCLA

Sites with radioactive
contamination that is currently,
or may potentially, emit
gamma radiation

Design requirements for remedial actions that |
involve disposal for controlling combined
rclcases of radon-220 and radon-222 to the
atmosphere al inactive uranium processing sites

designated for remedial action

40 CFR 192.02

Never: Standards are * .
applicable orily to-
UMTRCA sites that arc
exempt from CERCLA -

Sites with rédon-220 or radon-
222 as contamninants which
will be disposed of on-site.




Likely Federal Radiation (AEA, UMTRCA, CAA, CWA, SDWA) ARARs

Subpart E

~

| W""A';) Lﬁgzmgm | - When is standard
g : PR ~ potentlally a Releva
Standard Citation - | (Conduct/Operation po Y nt
“or Level of and Appropriate
- ' SRS . - Requiremen
Cleanup! oquirement
:"'""‘l”"f“”"‘«'c ""f,ic%‘(i\-'cx lor the land disposal of | 10 CFR 61.41 UnllkelyEx:stmg o ”fr’réﬁ'pusfyrcloséd sites 7
o level rdivactive waste (LLW), | licensed LLW disposal | containing LLW if the waste
sites at the time of license | will be permanently left on
renewal. (LC) =~ site, '
Unlikely that this would |
occur. T
I':“‘""“’I"ﬂ'l '.5llr;i5:\‘i‘()lt S:undards for Hazardous Air | 40 CFR 61 Airborne cﬁ;issions Cleanup of other sites with -
et { L.S!-l/\l Srunder the Clean Air Act, | Subparts Hand ! | during the cleanupof .| radioactive contamination. -
that apply to radionuclides. Federal Facilities and
licensed NRC facilitios.
(CO)
Radiological criteria for license termination. 10 CFR 20 Existing licensed sites at Previously closed sites.
the time of license '

termination. (LC)

, ll .F‘({'I‘d?c(l‘/l "‘?Cf ation (C/0) refers to lhosc,standards which are typically ARARS for the conduct of operation of the remedial action,
cvel of Cleanup (L/C) refers to those standards which are typically ARARS for determining the final level ofcleanup,

R




August 20, 1997

Attachment B:

Analysis of what Radiation Dose Limit
is Protective of Human Health
at CERCLA Sites
(Including Review of Dose Limits in
NRC Decommissioning Rule)

introductxon

The Nuclear Regulatory Commission (“NRC”) has finalized a rule titled
“Radiological Criteria for License Termination™ (see 62 FR 39058, July 21, 1997). EPA
has determined that the dose limits established in this rule generally will not provide a
protective basis for establishing preliminary remediation goals (“PRGs™)under the
Comprehensive Environmental Response, Compensation and Liability Act -
(“CERCLA").! The NRC rule sets an allowable cleanup level of 25 millirem per year
effective dose cqmvalcnt (EDE) (equivalent to approximately 5.x 10 lifetime cancer
risk) as the pnmary standard with exemptions allowing cleanup levels of up ta 100 -

aillirem per year '(mrem/yr) EDE (cquivalent to approximately 2 x 107 lifetime nsk) 2
While the NRC standards must be met (or waived) at sites where.it is apphcablc or -,
releyant anﬁ: AppTS ,,clcaaups' at these sitcs'will.typiczlb' have to bé_:.m pmtwtivc .

* than’requiréd by s NRC rile dosé limits in'qrder to meet the requirémerit 10.bg -1+ .
- protective ¢ csgvhshcd in CERCLA and the 1990 reviions to the Nanonal 011 and e
Hamrdous_ _Sfub@zmncwi’olluuon Cormngcncy Plan (“NCP") 3o S R
s PR T 2 . ;
- \_{.‘ ’ ?.?.:1\_'13 C e ':
onfcctxym for wmnogms under CERCLA:S gcnaany ﬁctcrrmned thh

o t};f 33’&,“ oﬁ:\’ rangoof 104 to, 10‘ dwned amcptablchyEPA_ Consxstmt
oge, EPA has cbnszdcred cancer risk from radistion in a'nmnber.of. e i
d ha consxstcnﬂy concluded that lcvcls of 15 mrem/yrEDE (whxch

< 'Sccld::(,‘-- Admmm EPA _ChaxrmNucleagulmry Commission,
Fobrutry? 1997f ‘___ -_;‘.
WmmﬁmmmmmMmamthbﬂmm
with CERCLA gmdxnccfor assessing nsks . , . ;
- . 3Su:ml.tdy gmdmceﬁﬁmmd:sforadx:honchmupsmxttdcﬁrer&mgeisga\adtyMthWmdshou!d
notbeusedtoekubhdl preliminary t:medmnon goals . _

“1-



August 20, 1997

equate to approximately a 53 x 10~ cancer risk) or less are protective and achievable.®
EPA has explicitly rejected levels above 15 mrem/yr EDE as being not sufficiently

protecuve.

The dose levels established in the NRC Decommissioning rule, however, are not
based on this risk range or on an analysis of other achievable protective cleanup levels
used for radiation and other carcinogenic standards. Rather, they are based on a different
framework for risk management recommended by the International Commission on
Radiation Protection (I’RP) and the National Council on Radiation Protection and .
Measurements (NCRP). .NRC’s application of this framework starts with the premise that
exposure to radiation from all man-made sources, excluding medical and natural -
background exposures, of up to 100 :nrem/yr., which equates to a cancer risk of 2 x 107,

. isacceptable. Based on that premise, it concludes that exposure from decommisioned
facilities of 25 mrem/yr, which equates to a cancer risk of approximately 5 x 10, is
acceptable, and allows the granting of exceptions in certain instances permitting exposure
up to the full dosage of 100 mrem/yr from these facilities. EPA has carefully reviewed
the basis for the NRC dose levels and does not believe-they are generally protective
_ within the framework of CERCLA and the NCP. Simply put, NRC has provxded, and
EPA is aware of, no technical, policy, or legal rationale for treating radiation risks -
differently from othcr nsks addressed under CERCLA and for allowing radxatxon nsks so
far bcyond thc bounds of the CERCLA risk rangc C ,

‘It:bouldbcnomdd:n xsms.mmmammm level. Aceordmgly,&uslevelcouldbc
. Mammmmm@mmwfwwmbmomofmmdmmmmwmm
mnonmccepubleacpom .
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August 20, 1897

1. Rationale for 15 mrem/yr as Minimally Acceptable Dose Limit

To determine an acceptable residual level of risk from residual radioactive
materials following a response action that would be protective of human health, EPA
examined the precedents established by EPA for acceptable exposures to radiation in
regulations and site-specific cleanup decisions in light of the CERCLA risk range for
carcinogens. EPA's conclusion is that to be considered protective under CERCLA,
remedial actions should generally attain dose levels of no more than 15 mrem/yr EDE for
those sites at which a dose assessment is conducted. This dose level corresponds to an
excess lifetime cancer risk of approximately’ 3 x 107, ~ ~

1.1  The CERCLA risk range
Undcr CERCLA,, all remedies are required to atta.m cleanup levels that “at a
W assure protection of human health and the environment.” CERCLA
QL(d){ ). The'NCP provides that, for carcinogens, preliminary remediation goals
“should generally be set at levels that represent an upper-bound lifetime cancer risk to an
individual of between 10 and 10, 40 CFR § 300.430(e)@2)(IXA)(1). This rcgulaxory
level was set based on EPA’s conclusion that the CERCLA protectiveness mandate’is |
mplied with “when the amount of exposure is reduced so that the fisk posed by
—ontaminants i§ very small, i.e., at an acceptable level. "EPA’s risk range of 10* to 10 -
‘represents; EPA's 5 opinion on what are generally acocptablc{cvcls." 55 Fed.: R:g at 8716
(Math ;990) JEPA° sadoptxonofthxsnskrangcwassustmned m_;udxcml mcwof
o ‘997F2d1520 1533(DC.C1: 1993) -,«’_'f-,;- R

Undcrﬁppmmate cucumstanws nsksofgmat:rthanl X 10“ maybca.cocptablc

CERCLA ._qucsfxxwthm“thcuppcrboundmyofthcnskmpgcxsnotadxmzmq
Ialthiligh EPA generally uses 1 x 10 in making risk mianagément am’an.{
o Asp;cfﬁéﬁ&.aﬁﬁﬂ'cmmd 10 may be considered acceptable if justified basé .
: ccific conditions."™ OthcrEPA regulatory pmgmms'hm dcvclopedas_xmilg o

.--‘ug. o VR R S

. - ._-t-c’
* Y g -t ;

Y ﬁdhndsofsn&,EPAconcmdcﬂﬁmtansklcvelof“Bxﬁt‘m
- TG cnitoﬁ:zpmxmzphvelysafelcveloflxl(r‘” 54Fed.-ch at51677
a.ndSlGSZ(DeocmbcrlS 1989) EPAmcphcxﬂnyectedxnsklcvcl ofS?xlO“asnot

T e

pﬁosphoms plants) in this rulemaking. 54 Fed. R:g at 51670

Ro}cofﬁchsdmeRukAsssmanmSupaﬁdeanedySdeeasxons ﬁunEPAAssmAdmmstratorDon
. Clay, Apn!22 1991.
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1.2 Prior rulemaking decisions

EPA has examined the protectiveness of various radiauon levels on a number of
occasions. In each case, EPA's determination of what consttutes an adequate level of
protection was reached in a manner consistent with EPA’s regulation of other
carcinogens. The conclusions from these efforts support the determination that 15
mrem/yr EDE should generally be the maximum dose level allowed at CERCLA sites.
For example, EPA's Environmental Radiation Protection Standards for Management and
Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes ("High-
Level Waste Rule,” 40 CFR Part 191) sets a dose limit of 15 mrem/yr EDE for all
pathways. ‘ .

In addition, EPA set an effective dose equivalent of 10 mrem/yr EDE (excluding
radon-222) for air erissions of radionuclides from federal facilities, NRC licensees, and
{iraniun fuecycte-faciifies under the National Emissions Standards for Hazardous Air
Pollutants (NESHAP, 40 CFR Part 61). This lower limit included all air pathways, but
excluded releases to surface and ground waters. _

‘Not all EPA rules apply thc current dose methodology of effective dose equivalent
(EDE). A dose limit of 15 mrem/yr EDE is also consistent with the dose levels allowed .
under older multi-media standards that were based on the critical organ approach to dose
limitation. Critical organ: Standards developed by EPA and NRC consist of a combmanon
of whole body ‘and critical organ dose limits. Thre€ of these critical organstanﬂmds
(EPA s uradium fuel cyclerule, 40 CFR 190. 10(a), dcvcloped for NRC- hccnsces NRC'
1ow1cyc1 vraste rule, 10 CFR 61.41; and EPA’s management and storagc ofhigh lcch
wastcbyNRC #nd agreement states rule, 40 CFR 191.03(a}), referred to here as
‘25/’75&5mm/yr doschmns,arccxprcssedasZSmmm/yrtothzwholcbody,?S o
mrun/yrtdihcﬁ:yxmd, and 25 mrem/yr to any critical organ othier: thanthctﬁy'ﬁxdqo_ne'
. ’ (EPA manggunm:andstomgcofhxghlcvclwastcbyDOEmlc,MCFR Fanate

191303(b)),fcf=tredto’hacasa“25f75 mrem/yr” dose limit, is expressed ds 25 m?efiﬂyr
m@{cﬂgfholcbod}' and75 mrem/yr to any critical organ (including the thyroid). To, T
mmmm1mmmmmmmmwmmofﬂuﬁ vifiuthe ¢ .
.Ic@é]s aﬂowod ﬁndcrﬁ:c ceitical organ approach'to dosc‘hmstahdn,EPA’ﬁ:fsmfaly'b?ﬂfﬁié
: -csﬁmmd cﬁbwvc doscnqmvalent levéls that would result if sites wmleaueﬁwtoﬁ:c
' m:mcncaldo&:'hnnmuscdmthmcstandards.‘ 'Ihzanalysxsmdmatcsﬂ:&ttfsxtwwm
- cléaned upundc:aZSﬂSQS mrem/yr dose limit, the residual contmmnaﬁonwould
cottespond o xppronmaicly 10 mrem/yr EDE. For sites cleaned-up under a25/‘75
mrcm/yr dnsc hmxt, thc resxdual contamination would corr:spond to approxxmalely 15

¢ “

e o

" *Comparison of Critical Organ and EDE Radiation Dosc Rate Limits for Sinsations involving Contaminated Land™
Ofﬁce of Radiation snd Indoor Air; April 1997, .
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arem/yr EDE. These findings are similar to those mentioned in the preamble to the high-
level waste rule (40 CFR Part 191; December 20, 1993; 58 FR 66402). In that
rulemaking, EPA noted that the dose limit of 25 mrem/yr to the whole body or 75
mrem/yT to any cnitical organ, which was used in a previous high-level waste rule
(September 19, 1985; 50 FR 38066) corresponds to the same level of risk as that
associated with a 15 mrem/yr EDE. A cleanup level of 15 mrem/yr EDE is thus generally
consistent with all of these other standards, although there are minor differences.

Finally, standards for the cleanup of certain radioactively contaminated sites have

been issued under the Uranium Mill Tailings Radiation Control Act (UMTRCA), P.L.
95-604. Those standards-aretadified at 40 CFR Part 192, Among other provisions, the
UMTRCA standards limit the concentration of radium-226, radium-228, thoriugm-230 and
thorium-232, within 15 centimeters (cm) of the surface to no more than 5 picoCuries per
gram (pCi a: over background. They also limit the concentration of these radionuclides
below the surfzce to no more than 15 pCi/g over background. Since these standards were
developed for the specific conditions found at the mill sites to which they apply (for -
example, all mill sites are required by law to remain in federal control), correlating these
concentrations to dose requires a site-specific determination considering both the '
distribution and nature of contamindnts at the sitc and the seclected land use. Therefore,

- stznda:ds are less relevant for determining if 15 mr:.:m/yr EDE is'consistent. . .

cver, anmysxs indicates that the cleanup of UMTRCA sites is consistent with the -
xmmmauy amptablcdosc limit of 1’5 mrem/yr EDE under a residential- exposure -
scenario for 'acﬁum-226 md.lmn-228 and thorium-232, and is much more stringent for -
'thonm:n-230 7 For land uses other than residential (e. g., commercial/industriel, -
recrtanonal) thc UMTRCA clamup standards are more stringent: for all four

radmnuchdw.‘ <

SN g SR e -
o o EPAhasmmmcdthcclmupdccxsmnsmadcundch@crfundmadd:&sxts
'conmmaf'edmthradxoacuvcwasts Many of thzsc clmup acuonsusedtheUMTRCA

. _p. f'

. - & .___.

Axr Ju!yzz, 1996

_— 'AkvdoflSum/yr:sdsomppoﬂcdbyEPAsdnﬁFedaaanduhoanwcuonGuxdmccforExposmofthc »
WW(59R“414 December 23, 1994). The draft guidance recommends that the maximum dose to individuals
*mmspcaﬁcsmmorwcgmofmbccsablmhedxssmaﬂmofa IOOmmnfyruppq-bogmdondostr»fmm
zlian'rmtxndpotamdﬁxmma;urcaoomhmed,mdcms&xcmguhnons:h_mdwwssedmseaxon 1.2 of this paper 2:

~~-~opriste traplementation of this recommendation. All of the regulatory examples Cluxd suppart the selection of cleacut
15 mrem/ys ne less. However, because thie guidance is in draft form and is subject to continued revlcwmﬁuu B

xnahmon. it shuwld not be used as a basis for eswbliching acceptable cleanup levels.
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cleanup standard (40 CFR Part 192) as.an ARAR. Some of the sites used State
regulations as ARARs. For a number of major DOE cleanup actions such as those at the
Hanford reservation and Rocky Flats, a 15 mrem/yr EDE cleanup level has been decided
upon or proposed. In other cases of CERCLA radiation cleanup actions that are not based
on ARARS, cleanup levels between 1 x 107 and 1 x 10 have been selected (Bomark, NJ;
Fernald, OH; Charleston Naval Shipyard, SC; and Mare Island Naval Shipyard, CA).
Overall EPA finds that a 15 mrem/yr EDE level (with a risk of 3 x 10™) i5 at the upper
end of remediation levels that have generally been selected at radioactively contaminated

CERCLA sites.




o Qfsccnon‘ll?'.ofthe Clm Au'Act. 54 Fed. Reg. at 51686

August 20, 1397
2.0 Dose Limits in NRC’s Rule are not Protective

EPA reviewed the dose limits that are contained in NRC’s Radiological Criteria
for License Termination (see 62 FR 39058, July 21, 1997). The NRC rule allows a
cleanup level of 25 mrem/yr EDE (equivalent to approximately 5 x 10~ lifetime risk)
with exemptions allowing cleanup levels of up to 100 mrem/yr EDE (equivalent to
approximately 2 x 107 lifetime risk). These limits are beyond the upper bound of the risk
range generally considered protective under CERCLA. In addition, they present risks
that are higher than levels EPA has found to be protective for carcinogens in general and
for radiation, in particular, in other contexts. EPA has no technical or policy basis to
conclude that these levels are protective under CERCLA.

The risk levels corresponding to the 25 to 100 mrem/yr EDE range allowed by the
NRC rule (5 x 10*to 2 x 10?) are unacceptably high relative to 1 x 10, which is the risk
level generally used as the upper boundary of the CERCLA risk range for making risk
management decisions at CERCLA sites. This determination is consistent with EPA's
explicit rejection of a risk level of 5.7 x 10™ for elemental phosphorus plants in the
preamble for a NESHAP rulemaking (54 FR 51670). In the same preamble, EPA stated
*hat a risk level of "3 x 10™*'is essentially equivalent to the presumptively safe level of 1 x

0" (54 FR 51677). It was during this same NESHAP rulemaking that NCRP first

rccommcnded to EPA its regulatory scheme (a dose limit of 25 mrem/ yr EDE for a single _
source that xfmct would not require analyzing other sources, otherwise a dose limit of
100. mrcmfyr ED;:. from aﬂ sources combined) that NRC cites as a source forthc
regulatory appmach:takcn in its'decommissioning rule.’ EPA rejected NCRP's
recommeénded regulatory scheme, and promulgated dose limits of.no more than 10 _
: mrc:m/yr EDE u; 113 NESHAP rulcmakxng for radxonuchd&s, while concludmg that )
'“MMdeox lcvc'!s s greater than 10 mrem/y ede are inconsistent with the: reqmmmcnts

-

i L TNV -.-.
.-.—14 S

Lt Ry ‘...\'

.+ The docmn:manonand ana.lysw supporting t the NRC rule dosc Icvcls provxdc no-
bas:s for@xm@@tdmm from the TERCLA nsk range. I.ndeed, ‘as dxsm&sod
abow;, EPA:;;'EE{ adalyses and experience have demonstrated that exposures of 15 -
mrunfyrEDBm msaieattmnablcandthatsucb ad:pamm:xsunwammted. Adosc
limit of 25 im‘éinlyr EDE 3 rr.:pmcms almost a doubling of the allowable risk from =~ - ,
prc\nous t&dmtmn rulemakings; the risk represented by a dose limit of 100 mrem/yr EDE
is'seven times as high as previously allowed.- As note in Section 1.2, a dose limit of 25
mrtm/yr effective dose equwalcnt is inconsistent with the dosc levels allowcd under older

—e” Q..

9-Control of Air Emissions of Radionuclides™ NCRP Paosition Statement No. 6. The report cited by NRC; NCRP
No. 116, merely references this previous NCRP position statement.
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standards using a previous dose methodology (multi-media standards that were based on
the critical organ approach to dose limitation). If these older dose standards were to be
applied to the cleanup of contaminated sites, the average dose level would correspond to
approximately 10 or 15 mrem/yr EDE on average.'%Also, analysis indicates that the
cleanup of UMTRCA sites using the 5 pCi/g and 15 pCi/g soil standards under 40 CFR
192 is consistent with an upper bound of 15 mrem/yr EDE under a rural residential
exposure scenario for radium-226, radium-228, and thorium-232, and is much more
stringent for thorium-230."% For land uses other than residential (e.g.,
commercial/industrial, recreational) the UMTRCA cleanup standards are more strmgcnt

for all four radionuclides.

s
Y-
-

PR - 4 -
: . " s . " R e N

’“cmmu of Critical Orgm and EDE Radiation Dose Rate Limits for Srmxnom lrrvolvmg Contammawd Land™
Office of Radistion and Indoor Air; Apri 1997. . .

. "Wafmwm&dwwdmwm OfﬁceofRadMonmdlndoor
Axr. July 22, 1996. . ,
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