MEMORANDUM

Date: December 7, 1995

To: David Miller

From:  Amanda Ralph

Subject: Cleanup Levels for Uranium, Radium and Thorium in Four Environmental Media

Task: Summarize the status of existing and proposed rules (EPA, NRC, DOE, and State of
Missouri - where possible) on the cleanup levels for uranium, radium, and thorium. Consider
surface water, drinking water, soil, and groundwater.

I Background

/
i

In ordet to determine which of the available standards to use at the St: Louis site, some
background information might be useful and is included in this memorandum.

DOE and NRC

Basic authonity for regulating radioactive materials is found in the Atomic Energy Act of 1954, as
amended, 42 USC Section 2011 et seq. Originally, the AEA vested authority in the Atomic
Energy Commission to regulate the production and utilization of radioactive materials. In 1974,
the Atomic Energy Commission was abolished. In its place two agencies were established: the
NRC to handle licensing and regulatory activities; and the Energy Research and Developmem
Administration (ERDA) to, among other things, carry out the AEC’s military activities. In 1977,
ERDA was terminated and its military appiications programs transferred to the DOE. DOE is a
self-regulating eatity and is not subject 1o the NRC licensing or regulating authority.

DOE facilities are regulated by DOE Directives and Orders. For the past two years, DOE has
carried out an effort to reissue its Orders as promulgated rules. DOE Orders recognize,
incorporate and mandate that all applicable Federal, state and local environmental requirements be
made a part of the DOE regulatory structure. -

Formerly, DOE managed its radioactive wastes according to the provisions of DOE Order
5820.2A, "Radioactive Waste Management " DOE is now carrying out a major rewrite of DOE
Order 5820.2A. For cleanup levels, DOE calcilated acceptable residual activity levels in
accordance with provisions in DOE Order $400.5, "Radiation Protection of the Public and the
Environment.” This Order has now been proposed as a rule by DOE, to be codified at 10 CFR
Part 834 (58 FR 16268, March 25, 1993).
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In a DOE memorandum of March 29, 1993, entitled Nuclear Regulatory Commission (NRC)

_Low-Level Radioactive Waste Regulations and CERCLA Applicabie or Relevant and

Appropriate Requirements, by Raymond Berube, Deputy Assistant Secretary for Environment,

~ Mr. Berube states DOE’s position that DOE is not subject to NRC requirements for low-levei

radioactive wastes found at 10 CFR Part 61. Mr. Berube points out that "appropriate” 10 CFR
Part 61 requirements are already incorporated into DOE Order 5820.2A, which provisions DOE
is legally bound to follow. However, in situations where DOE Order 582C.2A does not clearly
address a specific condition at the site to ensure protection. of human health and the environment,
then sections of 10 CFR Part 61 can be ARARs. Extrapolating from the position stated in this
memorandum, with regard to the effect of NRC rules on DOE operations, if DOE Orders or rules
cover a situation during 8 DOE environmental restoration, then the DOE Order/rule governs, Ifa
DOE Order or rule does not clearly address a specific condition at the site to ensure protection of
human health and the environment, then DOE should look to the NRC rules for guidance.

USEPA's Role

When the USEPA was established in 1970, the AEA conferred upon it "consultative, advisory, .
and miscellaneous functions." (42 USC Section 2021(h)). One such function was to issue
radiation standards applicable to all Federal agencies. USEPA’s stancards apply to DOE
programs and activities as well as to NRC licensees, and once final,"must be incorporated into
DOE and NRC’s regulatory schemes. At the time this memorandum is written, USEPA has
issued fina! rules setting standards for radionuclides in the area of air regulation, as National
Emission Standards for Hazardous Air Pollutants (NESHAPs), and in the area of drinking water,
as Maximem Contaminant Levels (MCLs). USEPA has also issued MCLGs, which are goals to
work toward, but are not standards that must be met.

USEPA has entered into a MOU with NRC where USEPA will take the lead in promulgating
radiation protection standards and coordinate those standards for the Federal Government.
However, where USEPA determines that NRC rules are adequately protective of human health
ard the environment, USEPA rules will not apply to NRC liceasees in those particular areas. If
USEPA does not agree that NRC rules are adequately protective of human health and the
environment, USEPA’s rules supersede NRC’s rules and arz Jegally binding on NRC licensees.

CERCLA

CERCLA is administeced by USEPA, although DOE has been authorized to act as the lead
agency in its environmental restoration program. DOE and USEPA have agreed upon a policy
that any decommissioning of DOE units will proceed in accordance with CERCLA requirements
as set forth in the National Contingency Plan. Cleanup levels for soil in a CERCLA action are
often established in accordance with USEPA's Risk Assessment Guidance for Superfund
(RAGS). While DOE must follow the administrative procedure specified by the Policy it agreed
upon for decommissioning 2 facility, with regard to cleanup levels DOE is still bound to follow
DOE Order 5400.5, until 10 CFR Part 834 is promulgated as a final rule, unless DOE has entered
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into an enforcement agreement specifying otherwise for that particular site. If DOE has entered

_into an enforcement agreement, often the agreement will contain a provision about reconciling

" differences between DOE requitements and USEPA requirements. Under this kind of provision,
DOE and USEPA can negotiate exactly what requirements will govern cleamup standards for the
gite. -

If DOE has entered into an enforcement agreement, it will in all liklihood proceed under
CERCLA. Under CERCLA, MCLs will be relevant and appropriate for drinking water and
groundwater; uranium mill tailing standards will be relevant and appropriate for soil; the
Superfund RAGS guidance will be a TBC; NRC rules will be ARARs under the conditions
explained previously; and DOE Orders will be TBCs, with DOE remaining legally required tc
comply with the provisions of its Orders.

2. Cleanup Standards

Explanation of Different Kinds of Cleanyp Standards
. //

Cleanup standards for uranium, radium, and thorium can be expresse{i in several ways. USEPA-
has issued a working draft explaining four possibilities.

The first is as a dose or risk limit, where the radiation dose is cxpressed in millirems per year and
corresponds 1o an acceptable lifetime cancer incidence nsk. As USEPA assumes a linear
relationship between dose and risk, this level could be expressed as a certain nsL or risk range.
Several rules have expresscd protection sta.ndards as dose Limits.

The second is as a table of radionuclide concentrations, where a generic radioactive site has
default exposure scenarios developed for it, then an exposure pathway model is used to back
calculate medium-specific radionuclide concentrations that correspond to an acceptable risk or
dose. With this method, an owner/operator can lcok up on a table cleanup levels for a specific
radionuclide. This is the method used in 40 CFR 192, 40 CFR 141, and 40 CFR Part 302.

The third approach would combine a table of generic radionuclide and medium-specific
concentrations with a standardized pathway model to derive site specific cleanup levels.” 40 Part
61 uses pathway models, as does the Superfund RAGS.
The fourth possibility USEPA has discussed is to establish technology.requircments that are
linked to a nisk-based standard. This approach is used with the Land Disposal Restriction (LDR)
program. DOE Order 5400.5 sets forth a technology-based approach (BAT) as well as health-
based dose limits and ALARA process requirements.

fC St s per Medi

Cleanup standards for uranjum, radium, and thorium, in the medium of soil can be calculated in
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accordance with the procedures specified in DOE Order 5400.5, Chapter IV, also found at
proposed 10 CFR Part 834, Alternatively, under CERCLA, DOE can follow the risk-based
approach prescribed by the Superfund RAGS, or use the dose limits established in 40 CFR Part
192 Subpart B.

Cleanup standards, or MCLs, for uranium, radium, and thorium, in the medium of drinking water
are found in the Federal primary drinking water regulations, 40 CFR 141.15 and 141.16.
Uranjum is an alpha-ganune emitter, thorium is a beta-gamma emitter, and radium is an alpha-
gamma emitter. The Primary Drinking Water MCLs are:
(8) for combinad radium-226 and radium-228 - SpCiliter.
(b) for gross alpha particle activity, including radium-226 but excluding radon and
uranium, - 15pCiliter.
(c) The average annual concentraticn of beta particle and photon radioactivity from man-
made radionuclides in drinking water shall not. produce an annual dose equivalent to the
total body or any internal organ greater than 4 mrenvyear.
(d) Except for tritium and strontium-90, the concentration of man-made radionuclides
causing 4 mrem total body or organ dose equivalents shall be calculated on the basis of a 2
liter per day drinking water intake using the 168 hour data listed in "Maximum
Permissible Body Burdens and Maximum Permissible Concentration of Rad.onuclzdes in
Air or Water for Qccupational Exposure.” NBS Handbook 69 as amended August 1963,
U.S. Department of Commerce. If two or more radionuclides are present, the sum of their
- annual dose equivalent to the total body or to any organ shall not exceed 4 mrem/year.

Cleanup standards for Class I or Class II groundwater (actual or potential sources of drinking
water) are often set at the MCL level. Alternative levels can be calculated depending on the
volume of groundwater involved, the amount of suspended solids, the background level of
contamination of the actual groundwater and surrounding groundwater, future use of the
groundwater, and whether the body of groundwater is hydraulically connected to any other water.

Surface water criteria are expressed as water quality standards. In order to establish a water
quality standard, one must know the federal water quality criteria for the element and the present
and future use of the body of water. Water quality criteria have not been established for
radionuclides, so specific water quality standards have not been established for radionuclides.
However, the Federal rules contain a narrative standard for 1oxic pollutants, and uranium is
included as a toxic pollutant that must be reported if present. The narrative standard for most of
the designated uses is:

Toxic, radioactive, nonconventional, or deleterious material concentrations shall be less
than those which may affect public health, the natural aquatic environment, or the
desurability of the water for any use. (40 CFR 131.35). ‘

The narrative standard for special resource water is.



Toxic, radioacﬁ\)c, or deleterious material concentrations shall not exceed those found
under natural conditions.

If surface water is designated as a potential or actual source of drinking water, MCLs are the
appropriate cleanup levels.

For more details about specific rule standards and provisions, please see the attached Table.
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Task: Summarize the status of existing and proposed rules (EPA, NRC, DOE, and State of
Missouri - where possible) on the cleanup levels for uranium, radium, and thorum. Consider
surface water, drinking watex, sotl, and groundwater.

1. Background o
In order to determine which of the available standards to use at the St. Louis site, some_
background information might be useful and is included in this memorandum.

DOE and NRC

Basic authority for regulating radioactive materials is found in the Atomic Energy Act of 1954, as
amended, 42 USC Section 2011 et seq. Originally, the AEA vested authority in the Atomic
Encrgy Commission to regulate the production and utilization of radioactive materials. In 1974,
the Atomic Energy Cormumission was abolished. In its place two agencies were established: the
NRC to handle licensing and regulatory activities; and the Energy Research and Development
Administration (ERDA) to, among other things, carry out the AEC’s miilitary activities. In 1977,
ERDA was terminated and its military applications programs transferred to the DOE. DOE is a
self-regulating entity and is not subject to the NRC licensing or regulating authority.

DOE facilities are regulated by DOE Directives and Orders. For the past two years, DOE has
carmied out an effort to reissue its Orders as promulgated rules. DOE Orders recognize,
incorporate and mandate that all applicable Federal, state and local environmental requirements be
made a part of the DOE regulatory structure.

Formerly, DOE managed its radioactive wastes according to the provisions of DOE Order
5820.2A, "Radioactive Waste Management." DOE is now carrying out a major rewrite of DOE
Order 5820.2A. For cleanup levels, DOE calculated accepiable residual activity levels in
accerdance with provisions in DOE Order 5400.5, "Radiation Protection of the Public and the
Environment." This Order has now been proposed as a rule by DOE, to be codified at 10 CFR
Part 834 (58 FR 16268, March 25, 1993). :



In a DOE memorandum of March 29, 1993, entitied Nuclear Regulatory Commission (NRC)
Low-Level Radioactive Waste Regulations and CERCLA Applicable or Relevant and
Appropriate Requirements, by Raymond Berube, Deputy Assistant Secretary for Environment,
Mr. Berube states DOE’s position that DOE is not subject to NRC requirements for low-level
radicactive wastes found at 10 CFR Part 61. Mr. Berube points out that "appropnate” 10 CFR
Part 61 requirements are already incorporated into DOE Order 5820.2A, which provisions DOE
is legally bound 1o follow. However, in situations where DOE Order 5820.2A does not clearly
address a specific condition at the site to ensure protection of human health and the environment,
then sections of 10 CFR Part 61 can be ARARs. Extrapolating from the position stated in this
memorandum, with regard to the effect of NRC rules on DOE operations, if DOE Orders or rules
cover a situation during a DOE ervironmental restoration, ther: the DOE Order/rule governs. If'a
DOE Order or rule does not clearly address a specific condition at the site to ensure protection of
hurnan health and the environment, then DOE should look to the NRC rules fer guidance

USEPA’s Role

When the USEPA was established in 1970, the AEA conferred upon jt "consultative, advisory,
and miscellaneous functions.” (42 USC Section 2021(h)). One such function was to issue
radiation standards applicable to all Federal agencies. USEPA’s standards apply 1o DOE
programs and activities as well as to NRC licensees, and once final, must be incorporated into
DOE and NRC’s regulatory schemes. At the time this memorandum is written, USEPA has
issued final rules setting standards for radionuclides in the area of air regulation, as National
Emission Standards for Hazardous Air Pollutants (NESHAPs), and in the area of drninking water,
as Maximum Contaminant Levels (MCLs). USEPA has also issued MCLGs, which are goals to
work toward, but are not standards that must be met,

USEPA has entered into a MOU with NRC where USEPA will take the lead in promulgating
radiation protection standards and coordinate those standards for the Federal Government.
However, where USEPA deterrnines that NRC rules are adequately protective of human health
and the environment, USEPA rules will not apply to NRC licensees in those particular areas. If
USEPA does not agree that NRC rules are adequately protective of human health and the
environment, USEPA’s rules supersede NRC's rules and are legally binding on NRC licensees.

CERCLA

CERCLA is administered by USEPA, although DOE has been authorized to act as the lead
agency in its environmental restoration program. DOE and USEPA have agreed upon a policy
that any decommussioning of DOE units will proceed in accordance with CERCLA requirements
as set forth in the National Contingency Plan. Cleanup levels for soil in a CERCLA action are
often established in accordance with USEPA’s Kisk Assessment Guidance for Supefund
(RAGS). While DOE must follow the administrative procedure specified by the Policy it agreed
upon for decommissioning a facility, with regard to cleanup levels DOE is still bound to follow
DOE Order 5400.5, until 10 CFR Part 834 is promulgated as a final rule, unless DOE has entered



into an enforcement agreement specifying otherwise for that perticular site. If DOE has entered
into an enforcement sgreement, often the agreement. will contain a provision about reconciling

-~ differences between DOE requ:rcmems and USEPA requirements. Under this kind of provision,

'DOE and USEPA can negouaxe exactly what reqwrements wxll govem cleanup standards for the
site. .

1f DOE has entered into an enforcement agreement, it will in all liklihood proceed under
CERCLA. Under CERCLA, MCLs will be relevant and appropriate for drinking water and
groundwater; uranium mill tailing standards will be relevant and appropriate for soil; the
Superfiind RAGS guidance will be a TBC; NRC rules will be ARARSs under the conditions
explained previously, and DOE Orders will be TBCs with DOE remaining legally required to
comply with the provisions of its Orders

2, | CleanupStzndards
Explanation of Different Kinds of Cleanup Standards

Cleanup standards for uranium, radium, and thorium can be expressed in several ways. USEPA
has issued a working draft explaining four possibilities.

.,
/

The first is as a dose or risk limit, where the radiation dose is expressed in millirems per year and
corresponds to an acceptable lifetime cancer incidence rnisk. As USEPA assumes a linear
relationship between dose and risk, this level could be expressed as a cestain nsk or risk range.

- Several rules have expressed protectton standards o3 dose limits.

The second is as a table of radionuclide concentrations, where a generic radioactive site has
default exposure scenarios developed for it, then an exposure pathway model is used to back
calculate medium-specific radionuclide concentrations that correspond to an acceptable risk or
dose. With this method, an owner/operator can look up on a table cleanup levels for a specific
.radionuclide. This is the method used in 40 CFR 192, 40 CFR 141, and 40 CFR Part 302.

The thxrd approach would combme a table of oenenc radionuchde and medlum-specrﬁc
. concentrations with a standardized pathway mode! to derive site specific cleanup levels. 40 Pan
51 uses pathway models, as docs the Superfund RAGS.

The fourth poss:bmty USEPA has discussed is to establish technology requirements that are

linkeg 1o a risk-based standard. This approach is used with the Land Disposal Restriction (LDR)

program. DOE Order 5400.5 sets forth a technology-based approach (BAT) as well as health-
“based dose limits and AL ARA process requirements.

Sum of Cl ds

Cleanup standards for uranium, rediurn, and thotiun, in the medium of soil cat be calculated in
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than 15 cm below the surface.

Rexidua)] radicactive materals in uo'J (uranium) in excess
of background concentrations averaged over an area of 100
square meters. Those desivadons are obtained by means of
environmen’al pathway anaiysis and bosic dose Jimits.
Procedurcs for these derivations arc given in DOE/CH-3901.

Residual concentrations of radionuclides in air and water

 shall not exoesd 100 mrem (1 mSv) per year.

Exposures to members of the public from alf radiation
sources released into the stnosphere - effective dosc
equsvalent of 10 mrem {0.) mSvy) per yoar

DCGs for water ingestion, air inhalation, and immersicn
in 3 gasecus cloud arz bascd on a committed cffective dose
equivakent of 100 rem for the radionuclide taken into the

F: e ——— N —— = e
Regulation/ Medium Standard or Limit ALARA
Reguirement .
NRC: Radiological Criteria for | Soil. Totl cffcctive dose equivaica: of 15 mrem/year for residua)l | Yes
Decommissioning, Pl'oyosed ; radicactvity distinguishable from background.
Rele Remove all readily remaovable radisactivity from site
before docommissioning.
DOE: Ocvupapiynal Radiation | All sources of * | (1) Total effective dosc cquivaient of § remis (0.0S Sv) Yes
Protection, 10 CFR Part 835 radistion. annually.
and Appendix A, DOE Order (2) sum of the deep dusc equavalent for external cxposures
£480.11 wnd the committed dose equivalent fo any organ or Nssuc
other than the lens of the eye of SC rems (0.05 Svy,
(3) leny of the cye dose equivalent of 1S rems (0.15 Sv), and
(4) shallow dose oqun-alcm of 50 rems (0.5 Sv) to the skin or
to &ny extromity.
Any member of the pubhc exposed o radiation during
direet on-site access a1 8 DOE site or fac:litv - 0.1 rem (6.001
Sv) toa! effective dosc equivalent in a year.
DOE.: Radiation Prctection of Sou; Air and Genene guidelines for rvsidual cmccntrx:uons of Ra-226, - Yes
ths Public and the Envirommen{ | water, Waler 228 and Th-230 and -232 in soi! are. f
proposed 10 CFR Part 834, mgestian, air (1) § pCi'g, averaged over tne Girst 15 'em of soil below the
DOE Order 5400.5 exposure and surface; and i
immersion. (2) 15 pCifg, averaged over lmﬁuck layers of soil more

body by ingestion or inhalaton during one year,
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Regulsation Citation Description of Regulation Media Comments:
and and and Specific Future Direction .
Regulating Eatity Status of Regulation Standards/Dose Lirits
USLEPA.. Rudiation Site Advunood Notice of Ttis ANPR annowaces USEPA's USEPA asks the regufated coynmunity USEPA mtcads to send the rule
Clearwp Regulations Propoeed Rulemaking: intention to issue redistion sitc cleanup | what approuch to folbw, and suggests peonosal to OMB in early 1996.
0 be codified at 40 CFR | regulations and, at a later tinic, to issuc the following: n siagie dose, a risk eit, In the ANPR, USEPA
195 wastc mansgement regulstions. The or a range of limits;, atable(s) of default | expams that if NRC’s
ANPR poses many questions for which | media- and radionuckde- specific doodmmissivning ceideria are
USEPA is soliciting cotnments. concentration limits based cn generic protective of public health and
site conditions, site-specific the pavironment, USEPA's sitc
conoemtration kmits corived from an cleanup regelations will not
Agccy-approved pathways model appy to NRC licensees. DOD
based on actuad site canditions;, or send DOE facidtties remain
- technology-baved linted to an swbzect to the stasidards.
scceptabke tisk levol.
USEPA: Groundwater 40 CFR Part 192 These regulations provide that tadings The limit for ursnium wes established at | Under the UMTRA, USEPA
Standards for Remedial Subpart A must be stabilized and contralicd in & 30 pCilliter, which is the sarme banit was directod to b consistant
Actions at Inactive Uranium manaer that permancnily cminates or proposcd to be estabhshed as the MCL withl other remedistion
Processing Sites Finat Rulc offective mininizes comamination of for uranium in drinkitg water (July I8, |} programs.

February 10, 1995

groundwater beneath stabilized taitings,
50 35 0 protect hunian health snd the
environment. Thov alsa provide for
clcanup of contamination that occunred
betoee the tailings arc stabilized.
Standards are promulgaied for two typea
of remadial actions: disposal and
cleanup of residunl radioactive material.

1991).

The limit for combinod radiumn-226
and radivn-228 is 5 pCiliter, the same
a3 the promuigated MCL.

The limit for gross alpha-particle
actty, excluding radon and uranium,
is 15 pCifliter, the samne a2 the
promulgatod MCL.

RN
.
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Regulation Citation Description of Regulation Media Comments:
and and and Specific Future Directien
Regulating Entity Status of Regulation Standards/Dose Limits
USEPA: Primary Drinking 40CFR 141.15and - These rulea establish erforceable The Foderal Primary Drinking Wates MCLs are often used as cleanup
Water Regulations 14116 standands for oontaminants in dninking MCLs are: lovels for contamisated
wiater. Contanlinaits arc sampled stthe | (2) for combined radim-226 - 5 pCil | gecundwater or surface waber
tap. Primary Drinking Water (b) for groes alpha particle activity, that i3 an actual or potential
Regulations are ususily MCL3, atthough | including redivnt bu: excluding sadon souroe of drinking water.
USEPA may specify a ticatent and unanium - 15 piA USEPA bas proposcd an
techmique if it is not posaibls to spealy (¢) average anaual conoentration of beta | MCL for uranimm, on July 18,
the Jovel of contaminant. particlc and photon mdioactivity shall 1991, of 30 pLin

not produce sn annuml dose equivalent
o the total body or any internad organ
greater thae 4 mecmiyear

(d) cxeept for teitiure and stroutium-9U,
the concentration of man-made
radsoauclides causing 4 mrem total
body o1 organ dusc cyuivalents shalf be
caloulated on the basis of s 2 litec per
day drinking water ictake using the 168
hotur. data listef in “Maximurs
Permissible Body Rirdens and
Maximnum Permissible Concentration
of Radjonuclides in Permizsible Body
BRurdens and maximum Permisaible
Concentration of Radionuclides in Air
o Water for Qccupatinnol Expasure.”
WBS Handbook 69 a5 smended August
1963, U S. Department of Commerce.
If two ar more radioruclidos are
present, the sum of their antiual Jose
equivalent to the totel body or to any
organ shafl not excocd 4 mrem/ycar.
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Repulation

Citation Dexcription of Regulation Media Comments:
and and and Specific Future Direction
Regulating Entity Ststus of Regulation Standards/Dase Limits
NRC: Standards for 10 CFR Part 20 Subpart | These rules cstablish standards for Each licensee shall canduct operations dove equivalens means the
Protecuon Against : D protection agsinst ioniziag radiation o that- product of the sbsotbed dose in
Radiation: Radiation Dose resulling from activities conductod (1) the total effoctive dosc eguivalent to | tissue, quataty factor, and ol
Limits for Indiwdwal Effective Jumo 20, 1991 | underkicenses issued by the NRC. individual meinbers of the public from other necessary modifying
Menibers of the Public or January 21, 1994 - Standards are promulgated for the licensed operstion coes not exooed factors at the location of imderest.
Occupstional dasc kmits 2ad Radistion | 0.1 rem (1 mSv) in a year, exclusive of | The uaits of dose equivalent arc
dose Jumits for individual members of the dose contribution feom the the rem and sievert (Sv).
the public. licenses’s disposal of redioactive cffective dose equivalent is
material into samnitary scwenage, and the sum of theproducts of the
(2) the dose in any umestricted area dase equivalent to the organ or
from exterwal sources doos not exocod tissue and the wieghting factors
0.002 rem (0.02 mSv) . any one howr. | apphicablo to each of the body

organs of tizsucs thet arc
irradiated.

=N
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Reguiation Ciation _ Description of Regulation Media Comments:
and and and Specific Future Direction
Regulating Entity Status of Regulation Standards/Dose Limits
NRC:: Standards for 10 CFR Part 20 Subpart | Sec previous description ' Occupational Josc limnits are

ProtectionAgainst
Radigtion: Occupational
Dase Limis

C

Effective June 20, 1991
or Janwary 21,1994

given for oral ingestion and air
inhalation for a "Reference
o The limits aee also
expresoed in terms of "annual
liméts on intake or ALLIs" and
"derived air concentiations or
DACs."

- ALL mesas the derived tunit
for the amoupt of radiosctive
matesial taken into the body of
an adult worker by inhalation or
ingestion in a year. Alkis the
smafler value of intake of &
given radionuchide in a year by
thic reference man thut would
result in a cammitted cffective
dosc equivaient of 5 rems (0.05
Sv) (stochastic ALT) or a
commitied dorc.cquivalent of
50 resn3 (0.5 Sv) bo any
individusl urgan or fissue (non-
stochastic ALI).

DAC-hmur is the product of
the concentration of radwactive
materisl in air, cxpressed as a
fraction ar multiple of the
derived air conceatration for
cach radionuckde, and the tne
of exposure to that radionuclide,
in hours. DAC values are
mtended to control chionie
oocupational exposures. A
kocneee may take 2,000 DAC-
hours to represent onc ALL
cquivalent to a committod
cftoctive dose equivatent of $
rems (0.05 Sv).
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SUMMARY TABLE

———

Regulation/ ! Medium Standard or Limit ! ALARA
Reguirement :’
= -

USEPA.: Federal Prouction | All sources of | Radiation Prctection Guide (RPQ) of ! mSv (100 mrom) Yes
Guidance for Exposure of the radiation, effective dose cquivalent to an individus!
General Pubdlic '
USEPA Radiation Site Clearrup | Soil, Water Not vet decided: USEPA will send proposed rule to OMB in
Standards ANPR and Arr carly 1996
USEPA: Groundwater Groundwater | Uranium - 30 pCi/}
Standards for Remeedial Radium-226 and -228 - 8 pCil
Aczons, 40 CFR 192, Subpast Gross alpha-particlc activity, excluding radon and uranium -
A 15 pCil
USEPA: Standards for Cleanup | Soil Rajjum-226 concentration in land averaged over any arca of
of Land and Buildmgs 100 square meters shall nos exceed -
Contaminated with Residue! (a) S pCi'p, averaged over the first 15 em of sail below the
Radinactive Materials from surface, and
Inactive Uranivx Processing () 15 pCi/g, averaged over 15 cm tiuc:c k\cn of sou more
Sizes, 40 CFR 192 Subpart B than 15 em below the surtace
USEPA: Standards for Groundwater | Combined radium-226 an3 raditm-228 - 5 pCi‘l Yea
Management of Uranium and Gross alpha.particle activity (adudmg radon and uranium -
Thorium Byproduct Materwls 15 pCin
Pwrsuant 10 Section 84 of the
Alomic Energy Act of 1954, as
Amended, 40 CFR 192 Subparts
DandE )
USEPA: Primary Drinking Drinking (1) Combincd Radium-226 - S pCill
Pater Regwlations. 40 CFR Water. 2) Gicssalphe particlcactvity, including radium but
14i.15 and 14116 potentia! exchuding racon and wranivm - 15 pCil,

ground water  : (3) Average anrnual concentistion of beta particio and photon

and surfece. ! madipactivity, annual Josc equivalent to total body or any

water internal crgan - 4 mrem/ycar

! standards
NRC Standards for Protechion | All sovrces of | Total effective dose equivalent to individual members of the | Yes
| Azanst Radiation: Radiation | radiation. pudlic - 0.1 rem (1 mSv)ivear, {

Dose Limits for ndividual : 0.002 rem (0.02 mSvrhour ;
Members of the Public, 10 CFR .
20 Subpart D .
NRC: Sandards for Protection - All sources of | Anmusl Limits on Intake (ALD) - commitied etfective dosc | Yes
Against Radiation: radiation. equivalent of S rems 70.0S SV) or 1 conmitied dosc
Ocexpational Dese Limits, 13 cquivaient of 5O rems (0.5 Sv).
CFR 20 Subpart C
NRC: Licensing Raquirements | Ali sources of | Annual dosc equivalent to 25 mrem 1o the whole body, 75 Yes
| for Lard Disposal of radiation - mrem to the thyroid, and 25 mrem to any other otgan.
Radscactive Basie Protection ground water,
of the General Polulation from surface weter,
Releases of Radicactivity, 19 air sotf, plants
CFR 61.4) o7 animals.




Existing and Proposed Rules about Cleanup Levels
for
*Uraninm, Radinm and Thorinm
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- Comments:

Regulation Citation Description of Reguiation Medin
and and and Speific Futare Direction
Regwlating Entity Status of Regulation Standards/Daose [ imits
USBPA: Federal Radintion | Praposed This uction propuses 7 The combined radiation doses incurved | USEDA aaticipates that these
Protection Guidance for Recommendations, recommendations: : in any smgle year from all souroes of recomumnendations will be

Exposure of the General
Public

request for writen
camunents, and notice of
puttic hearing’

1. Na exposure of the general public to
ionzing rediation unless it s justified by
the expectation of an overal bonefit.

2. Meke a sustaincd cffort ko ensure
that doses to individuals and the public
are maininat ALARA.

3. Conbined radiation doars incurrod
in any single year should ne! exceod &
Radiation Protection Guide (RPG) of
100 mrem eflective dosc cquivalent.

4. Authonzed limits for sources should
be cstablished to cnsurc thet individual
and oollective doses in current and
future populations satisfy the objectives
of this guidanoe. Authorized Hmite for
sources should limit doses %o a fractian
ofthe RPG for sil sources combmed.

5. Kisks associated with exposure of
the general public to radiation that may
occur duc o Foderal agency decisions,
and the policics upon which these
sctions arc based, should be made
known o the public as part of the
decision process.

6. Assesgments and reconds should be ‘

maintaincd of doges to the exposed
population.

7. Exceptions w Recommendation ¢3
for planned exposure to radiation should
be made only (or highly unasual
circumstances, and should be a matter
of public recond.

expasurce covered by these
recomntendations should not normalty
excood a Radiation Proioction Guide
(RPG) of 1 m3v (100 rwem) eflective
dasc oquivalent 1o an ir dividual. The
RPQ applies ta the sur of the eftective
dose equivalent resulticg from exposwe
o external sources of cadiation during a
year and tho cammitted effective dosc
equivalent incured from the intake of
tadionuclides duting that year.

Effcctive dosc cquinalent is a derived
quantity defined as the nsk-weighted
sum of dose equivaients to spocified
orgawns and tissues.

Dosc equivalent is the product of the
absorbed dose and & quality factor
which varics with the cacegy and type
of radizhua.

The effecive dosc equivaten:
ncurved in o given perind of time is the
sum of the eflective dose equivalent
received from exiernal =xposure in that
peniod and the committod cflective dose

‘equivalcatincurrod from th intake of

radionuclides during that period.

published in final form in late
Spang 1996,

These rocomimendations will
replace guidance issued by the
Agency in 1960 and 1961 for
profoction of the genoral public.
The i changes in the
recommendations arc that:

(1) the RPQ ts cxpresacd in
tems of a single weighted sum
of doses o organs rsther than as
separate RPGs for individual
ofgans,

Q) the curent RPG of 500
meem whole body dose is
replaced by a singfc RPG of 100
mrem cffoctive dos cquivalent
reccived by or commitied in a
sing'e year from sl sources
combined:

(3) doees fiom individual
sowroos aro hmited to & fraction
ot the RPG; and

(4) increasod ermphasis (s given
¢ the principle that all exposure
should he maintained as low as
reasonably schievabic
(ALARA), within the RPG.
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Regulation Citution - Descriptian of Regulation Media Conmments:
and sad and Specific Future Direction
Regulating Eatity Status of Regulation Standavds/Dose Linsits

USEPA: Standards forr' 40 CI'R Part 192 These standards are promalgsted to Remedin] sctions shall be conducted so | In a CERCLA action, these
Cleasup offl.and and Subpart B address lands and buildings that sre part | 24 10 provide reasonstle assurance that, | standards \would be potential
Buildings Conuuminated of any processing site designated by the | ag « resuit of residual rudioactive ARARs.
with Residual Radioactive Secretary of Energy undet Section 102 materials from any designated
Materials from Inactrve of the UMTRA procesaing site:
Uranituo Procexting Sites (1) The concenuation of radmm-226 in

{and averaged over any area of (00
square meters shall not exceed the
beckground levef by more than-

(1) 5 pCi/g, averaged over the fitat 15
cm of it below the surface, and

(b) 15 p Ci/g, averaged over 15 cm
thick layers of soil marc than 15 ecm

befow the surface.
USEPA: Siandards for 40 CFR 192 SubpartsD | Thesce #tandands regulale thc Thc groundwater protection standsrd
Managemens of Uranivm and F. management of urantwn and horium for uranium and thonum is gives as-
ond Thoriurm Byproduct byproduct malenials dunng and (1) combined radium-226 and radium-
Materials Pursuant o following processing of uranium and 228 - SpCit
Section 84 of the Atomic tharium ores, and to restoretion of (2) gross alpha-particle activity

Energy Act of 1954, as
Amended

disposal sitcs following any use of such
siter undcer the Atonue Eue-gy Aot.

(exohuding radon and uranium) - 15
pCi'l ’
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