
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 

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. 

DDE_fiand_lSaC 

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 
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 Development 
Administration (ERDA) to, among other things, carry out the AEC's military 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 
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 calculated acceptable residual activity levels in 
accordance 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, entitled Nuclear Regulatory Commission (NRC) 
_Low -Level Radioactive Waste Regulations and CERCLA Applicable or Relevant and 	• 
Appropriate Requirements, by Raymond Berubt, 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 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 environmental restoration, then 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 
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 fi "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 to DOE 
programs and activities as well as to NRC licensees, and once final, -must be incorporated into 
DOE and 1■LRC'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 drinking 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 determines 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 rule: 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 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 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 
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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 requirements and USEPA requirements. Under this kind of provision, 
DOE and USEPA can negotiate exactly what requirements will govern cleanup standards for the 
site 

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 to 
comply with the provisions of its Orders. 

2. 	Cleanup Standards 

Explanatinn ofDifferent 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 millirerns per year and 
corresponds to an acceptable lifetime cancer incidence risk. As USEPA assumes a linear 
relationship between dose and risk, this level could be expressed as a certain risk or risk range. 
Several rules have expressed protection standards 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 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 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 requirements that are 
linked to 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 ALARA process requirements. 

Summary of Cleanup Standards per Media 

Cleanup standards for uranium, radium, and thorium, in the medium of soil can be calculated in 
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accordance with the procedures spe cified 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. 
Uranium is an alpha-gamma emitter, thorium is a bcta-gamma emitter, and radium is an alpha-
gamma emitter. The Primary Drinking Water MCLs art: 

(a) for combined radium-226 and radium-228 - 5pCirliter. 
(b) for gross alpha particle activity, including radiuir.-226 but excluding radon and 
uranium, - 15pCi/liter. 
(c) The average annual concentration 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 mrem/year. 
(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 lAfaximvm 
Permissible Body Burdens and Maximum Permissibk Concentration of RadionuclideS in 
Air or Water for Occupational 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 mremiyear. 

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 toxic 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 emironment, or the 
desirability of the water for any use. (40 CFR 131.35). 

The narrative standard for spe ci al resource water is. 
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Toxic, rulioactive, 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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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. 

1. 	Background 

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 I.JSC 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 Development 
Administration (ERDA) to, among other things, carry out the ABC's Military activities. In 1977, 
ERDA was terminated and its military applications progams 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 
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 5820.2.A. For cleanup levels, DOE calculated acceptable residual activity levels in 
accordance 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). 
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In a DOE memorandum of March 29, 1993, entitled 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 
radioactive wastes found at 10 CFR Part 61. Mr. Berube poilus out that "appropriate" 10 CFR 
Part 61 requirements are already incorporated into DOE Order 5820.2A, which provisions DOE 
is leplly bound to 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 staled 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 environmental restoration, then 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 
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 standards apply to DOE 
programs and activities as well as to NRC licensees, and once final, tnust be incorporated into 
DOE and NRC's regulatory schemes. At the time this memorandurri 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 drinking 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 determines that NRC rules are adequately protective of human health 
and th: 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, trSEPA'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 LTSEPA 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 Supe:fund 
(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 
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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 requirements and USEPA requirements. Under this kind of provision, 
DOE and USEPA can negotiate exactly what requirements will govern cleanup standards for the 
site. 

If DOE has entered into an enforcement agreement, it will in all lilclihood 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 
Superfitrid RAGS guidance will be a MC; NRC rules will be AkARs under the conditions 
explained previously; and DOE Orders will be TBCs, with DOE remaining legally required to 
comply with the provisions of its Orders. 

Z. 	Cleanup Standards 

Explanttion of DiffersaXiiids 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 risk. As USEPA assumes a linear 
relationship between dose and risk, this level*could be expressed as a certain risk or risk range. 
Several rules ha ■ie expressed protection standards 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 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 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 requirements that are 
linked to 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-
ba.!-,ed dose limits and ALARA process requirements. 

Summary of Cleanup Standards per Media 

Cleanup standards for Uranium, radium, and thorium, in the medium of soil can be calculated in 
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ReptLatin/ 	 Medium 
Reg uirmasst 

Standard or Limit 
. 

[—ALARA 

NRC: Radiological Criierio for 
Decommissioning, Proposed 
Role 

. 	. 

S 

Total effective dose equivakri! of 15 mrem/year for residual 
radioactivity distinguishable from background. 

Remove all readily removable radioactivity from site 
before decommissioning 

I'M 

1 

: 
, DOF: Qccupatiunal Radiation 
I Protection, 10 CFR Part 835 
1 and Appendix A, DOE Order 

5480.11 

• All 3Ourte3 of 
radiation. 

(1) Total effective dose eqtivalert of 5 rem, (0.05 Sy) 
annually, 
(2) sum of the deep dose equivalent for external exposures 
and the committed dose equivalent to any organ or tissue 
other than the lens of the eye of 50 terns (0.05 Sv) 
(3) lens of the eye dose eqta.alent of 15 rems (0.15 Sv), and 
(4) shallow dose equivalent d50 rem. (0.5 Sv) to the skin or 
to any extremity. 

Any member of the pubfie exposed to radiation (during 
direct on-site rieer...is at a DOE site ot fac:lity -0,1 tern (0.001 
Sv) total effective dose equivalent  in A year. 

Yes 

DOE: Radiation erclectiort of 
i the Public and the .brnsoennent, 
ecoposed 10 CFR Part 834, 
DOE Order 5400.5 

Soil; Air and 
Nvater, Water 
ingestion, air 
exposure and 
immersion. 

Gentne guidelines for issid..sal concentrations of Ra-226, - 
228 and Th-230 and -232 in soil arc. 7 	. 
(1) 5 pCit, averaged over the twit 15 ern of soil below the 
surface: and 	 . 
(2) 15 pCiig, averaged over 15-cm-thick layers of soil more 
than 15 cm below the surface. 	, 

Residwd radiov..-tive rnateriali in iiii.1 (uranium) in ex=s 
of background concentrations averaged over an area of 100 
square meters. These derivations arc obtained by means of 
environmental pathway anarysis and basic dose limits 
Procedures for these derivations arc given in DOE/CH-8901. 

Residual concentrations of radionuclides in air and water 
vhall hot exceed 100 mem (1 mSv) per year. 

Exposures to members of the public from all radiation 
sources released into the strnosphere - effective dose 
equivalent of 10 mrem (0.1 rr.Sv) per year 

DCGs for water ingestion, air inhalation, and immersion 
in a gasccus cloud ar: based cm a committed effective dc= 
equivaknt of )00 rem for the radionuclide taken into the 
body by ingestion or inhalahocx during one year. 

Yes 
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• 	 • 
Regulation 

and 
Regulating Entity 

Citation 	• 

and 
Status of Regulation 

Descriptior of Regulation Media 
and Specific 

Standards/Dose Limits 

Comments: 
Future Direction . 

. . 

USEP.A.. Radiation Site Advanced Noicc of TKis ANPR announces USEPA's USEPA asks the regulated community USEiPA intends to send the rule 
Cleanup Regulnaan Jr Proposed Ruternaking: intention to issue radiation site cleanup what approach to folbw, anti suggests ptcrsosal to OMR In early 1996. 

to be cocfified at 40 CFR 
195 

regulations and, at a later lime, to issue 
waste management regulations. The 

the following: a stogie dose, a risk limit, 
or a range of limit6 a table(s) of default 

lin the ANPR, USEPA 
arpotins that if NRC's 

ANPR poses many questions for which media- and radionuclide- specific doomonissioning criteria am 
USEPA is soliciting mnments. concentration limits based on genetic 

site conditions; site-speeific 
concentration limits corived from an 
Agency-approved padtwxys model 
based on actual site conditions; or 

protective of public health and 
the environment, USEPA's site 
ckanup regulations will not 
app y to NRC licensees. DOID 
and DOE feedities remain 

- technology-based tinted to an 
accept/6k risk level. 

sell:eel to the standards. 

,- 

USEPA: Groundwater 40 CFR Part 192 These regulations provide that tailings The limit for uranium s.vas established at Under this UMTRA, IJSEPA 
Standards for Remedial Subpart A must be stabilized and controlled in a 30 pCi/liter, which is the same limit WiLl &MAW to be consistent 
Actions at Inactive Unsnium manner that permanently efinintates or proposed to be established as the MCL with other (mediation 	• 
Procesaing Sites Final Rule effective 

Februtry 10,1995 
minimizes contamination of 
groundwater beneath stabilized tailings, 
so as to protect human health and the 

for uranium in drinkiss water (July IR, 
1991). 

The limit for oonshined radium-226 

programs. 

envUonrnent. They also provide for 
cleanup of contatnituition that occurred 
before the tailinga arc sensitized. 
StaldalAS Are promulgated for two types 
of remedial actions: disposal and 
cleanup of residual radioactive material. 

and radium-228 is 5 pCi/liter, the same 
as the promulgated MCL. 

1 he limit for gross alpha-partick 
activity, excluding radon and uranium, 
is 15 pCiditer, the time tit the 
promulgated MCL. 

. 



• 	• 	• 

Regubetios 
and 

Regulating Entity 

Citation 
and 

Statue of Regulation 

Description of Regulation • Melia 
and Specific 

Staadards/Dose Limits 

C01111111ests: 
Future Direction 

l.)SEPA.. Primary Drinking 40 CFR 141.15 and These rules establish enforceable The Federal Primer, Drinking Water MCI.: are often used as cleanup 

Wakr Rtgulattons 141.16 standardi for contaminants in drinking MCLs are: levels for contaminated 
water. Contaminants are sampled at the (a) for combined ra1ium-226 - 5 pCi/1 gmundwater or surface weber 
tap. Primary Drinking Water 
Regulations are usually MCI.% although 

(b) for gross alpha particie activity, 
including radium t bur excluding radon 

that ia an actual or potential 
soave of drinking water. 

USEPA may spe,ify a tscatnsent and uranium • 15 pCiil USEPA has proposed an 
technique if it is not possibks to specify (c) average annual eoneentration of beta MCL for urannun, on July 3 * 
the level oloontarninate. 	. particle and photon radioactivity shall 

not produce an annual dose equivalent .  
to the total body or aly internal organ 
greater than 4 narcm.year 

1991, of RI pa:A 

(d) except for tritium and shoutiurn-90, 
the concentration of nun-made 
radionuclides causing 4 mean total 
body or organ dux equivalents dun be 
calculated on the basic of a 2 liter pet 

day drinlung water irtske using the 168 
hour. data listed in "Maximum 

Peniaseible Body &silent and 

Maximum Permissible Concentration 

of Radionuclides tn .uermtitible Body 

Burden, and niaxinoan Perneiseible 

Concentration ofRadionuclicks ln Air 

or Waterfor Occupational F-rposure." 

NHS Handbook 69 as amended August 
1963, U,S. Department of Commerce. 

. 

If two or Mom radionuclides are 
present, the sum of their annual Jose 
equivalent to the total body or to any 
organ shell not exceed 4 mem/year. 



Regulation 
and 

Regulating Entity 

Citation 

and 

Status of Regulation 

Description of Regulation 

• 

Media 
and Specific 

Standards/Dose Lintlts 

Comments: 

nature Direction 

NRC: .Stardords for 10 CFR Pan 20 Subpart These rules establish standards for Each licensee shall conduct operations dose ersirakrot means the 
Protection Arthur 	• D pmtection against ioniziag radiation so that- product of the absorbed dose in 

Radiation: Radiation tku4 resulting front activities oonducted (I) the total effective dose equivalent to tisstse, quality factor, and *II 

Limits for Individual Effective luso 20,1991 underlicenses issued by the NRC. individual members of the public from other necessary mocEfying 

Members of the Public or January 21, 1994 	- Standards ere promulgated .for the licensed operation Goes net exceed factors at the location °Ciotti-est 
Occupational dose limin; and Radiation 0.1 rem (I mSv) in a year, exclusive of The unite ado*, equivalent arc 
dose lxnits for individual members of the dose oontribution from the the ran and sicvert (Sy). 

.. 

the public. licensee's disposal of radioactive 
material into samitary trwerage, and 
(2) the dose in any urwestricied area 
from external sources does not exceed 
0.002 rem (0.02 rnSv) xi any one Sour. 

dfralve doer equivalent is 
the sum of theproducts of the 
dose equivaknt to the organ or 
tissue and the witghting factors 
applicable to each of the body 
organs or tissues that arc 

, irradiated. 
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Regulation 
and 

Regulating Entity 

Citadon 
and 

Status of Regulation 

. Description of Regulation Media 
and Specific 

St ends rds/Dose Littnits 

Comments: 
Future Direction 

NRC:• Standards far 
Prole( tionA gnaw 
Radiation: Occupational 
Dare Liana 

10 CFR Part 20 Subpart 
C 

Effective June 20 , 1991 
or January 21,1994 

Ste previous descriptinn 

. 

• 

., 

- 

• 

Occupational dose !Units are 
given for or 	ingestion and air 
inhalation for a 'Reference 
man." The limits are ahio 
expressed in terms of "annual 
limits on intake or Ails' and 
"derived al concenhations or 
DACs.• 

• Al 1 mesas the daived limit 
for the runouot of- radioactive 
material taken into the body of 
an adtdt worker by inhalation or 
ingestion in a year. AU ix the 
smatter value of intake of a 
given radionuclide in a you by 
dm reference man that would 
result in a committed effective 
dose equivalent of 5 reins (0.05 
Sv) (stochastic ALI) or a 
committed doic•equivalent of 
50 reins (0.5 Sv) to any 
individual organ or tissue (non-
stochastic ALI). 

DAC-hotir is the product of 
the concentration of radioactive 
material in air, expressed 63 a 
fraction or multiple of thc 
deriked air oonoentration for 
each radionuclide, and the time 
of exposure to that radionuclide, 
in hours.. DAC values are 
intended to control chronic 
oocupationa/ exposures. A 
koonsoe may take 2,000 DAC-
hours to represent one ALI, 
equivalent to a oommittod 
effective dose equivalent of 5 
rems (0.05 Sv). 
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SUMMARY TABLE 
.-____.—....— 

Regulation/ 	 Medium 
Requirement 

. 	Standard or Limit ALARA 

USEPA: Federal Protection 
Guidance for Exposure of the 
General Public 

All sources of 
radiaon, 

Radiation Protection Guide (RP()) of 1 rnSv 000 =ern) 
effective dose equivalent to an individual 

Yes 

USEPA Radiances Site Cleanup 
Standards .4N7'R 

Sod, Water 
and Air 

Not yet decided: USEPA will 'send proposed rule to OMB in 
early 1996 

• USEPA; Groundwater 
Standards for Remedial 

Acton% 40 CFR in, Subpart 
A 

Groundwater Uranium -30 pCiA 
Radium-226 and -228 - 5 pCil 
Groat alpha-particle activity, excluding radon and uranium - 
15 pCil 

USE.PA: Stmt./at-6 for Cleanup 
of Land and Buildaigs 
Corstamituued with Resales] 
Radioactive Materialsfrom 
Inaztive Uranium Proceesing 
Shea, 40 CFR 192 Subpart B 

Soil Ra4iuni-226 concentration in land averaged over any area of 
100 square meters shall not exceed - 
(a) 5 pCi/g, averaged over the that 13 ern et-  soil below the 
&afoot, and 
(b) 15 pCi/g, averaged over 15 ern thic/ria)CT3 of soil more 
than 15 ern below the surface 

USEPA: Standards for 
• Management of Cranium and 

77roreum B)product Materials 
Pler.suant to Sect'on 84 of the 
Atomic Enerv Act of 1954, as 
Aneendet 40 CFR 192 Subparts 
D and E 

Groundwater 
• 

Combined meli um-226 and radium.228 - 5 pCill 
Gross alpha-particle acty (excluding radon and uranium - 
15 pCi/I 	

_. 

Yea 

• USEPA: Primary Drinking 
Water Regsdations. 40 CFR 
141.15 and 14116 

, 

Drinking 
Water: 
potential 
ground water 
and surface 
water 
standards 

(I) Combined Radium-226 -5 pCi4 
(2) Gross alpha particleactiv,ty: including radium but 
excluding radon and uranium - 15 pCi/l. 
(3) Average annual uoncentration of beta particle and photon 
radioactivity, annual dose equivalent to total body cc any 
internal organ -4 mranlyear 

NRC Standards for Proreenon 
A gaMst Radiation: Radiation 
Dose Limits for Individual 
Members ofche Public, 10 CFR 
20 Subpart D 

All sources of 
radiation. 

Total effective dose equivalent to incfividual members of the 
public -0.1 rem (1 mSv)iyear, 
0.002 rem (0.02 niSvihour 

Yes 

NRC: Standards for Prot:coon 
Against Radieeion: 
Occupational Dose Limits, 13 
CFR 20 Subpart C 

All sources of 
radiation, 

Annual Limits on Intake (ALI) - committed etfective dose 
equivalent of 5 isms (.0.05 Sy) or a uoinmitted dose . 
equivalent of 50 rents (0.5 Sv). 

Yes  

• NRC • Licensing Requirements 
for Land Dispaual of 
Radioactive Wave .  Protection 
of the General Polulation front 
Releases of Radioactivity, 10 
CPR 6I.41 

AU sources of 
radiati on - 
ground water, 
surface water, 
air 50d, Plants 
or animals. 

Annual dose equivalent to 2$ =cm to the whole body, 75 
mrern to the thyroid. and 25 mrern to any other organ. 

Yea 

• 



Existing and Proposed Rules about Clesmup Levels 
for 

Uranium, Radium and Thnrinm 



• 	• 
Regulation 

and 
Regulating Entity 

Citation 
and 

Status of Regulation 

Nscription of Regulation Media 
and Specific 

Standards/Dose [Amite 

• Comments: 
Future Dlrectioa 

USEPA: Federal Radiation Proposed This action proposes 7 The oombioed radiation doses incurred USh.PA anticipates that these 
Protection Guidance for Recrunrnendations, recommendations: in any single year froneall sources of recornmendanons will be 
Exparure of the General request for wtinen I. No exposure of the general public to exposure coveted by therm published ia final form in late 
Public corrunents, and notice of ionniog radiation unless it spit-tilted by recommeadations should not normally Spritin 1996. 

pubhe hearing' the expectation elan overall benefit. exceed a Radiation Protection Guide These recommendations will 
2. Make a sustained effort to centre (RPG) of I mSv (100 mem) effective replace guldimce issued by the 
that doses to individuals acid the public dose equivalent to an ir diviclual. The Agency in 1960 and 1961 for 
are maintainet ALARA. RPO applies to the sun- of the effective protection of the general public. 
3. Combined radiation doses incurred dose equivalent resulticg from exposure The main changes in the 
in any tingle year should net exceed a to external sovices of radiation during a recommendations arc that: 

.. Radiation Protection Guide (RIG) of year and the committed effective dose (I) the RPO is expressed in 
100 filfCM effective dose equivalent. equivaknt incurred from the intake of tams of a single weighted sum 
4. Authorized linsib for sowecs should radionuclides duting that yeal. of doses to organs rather than as 
be established to ensure that individual Effective dose equitation is a derived separate Ms for individual 
and collective doses in cunesil and 
future populations satisfY the objectives 

quantity defined as the risk-weisgited 
sum rif dose equivalents to specified 

mealier, 
(2) the current RPG of 500 

of this guidance. Authorized limits for organs and tissues. mrem whole body dose is 
. sources should limit doses to a fraction Dole equivalent is the product of the replaced by a skittle RPG of 100 

of the RPG for all sources combined, 
5. Risks associated with exposure of 

absorbed dose and a quality factor 
which varies with the etergy and type 

intern effective dose equivalent 
received by or Committed in at 

the general public to radiation that may of radiation. single year from all sources 
occur due to Pelletal agency decisions, 
and the policies upon which these 

The effective dose equivalent 
incurred in a given period of time is the 

combined-. 
(3) doses horn individual 

actions arc based, should be nude sum of the effective doe equivalent sources are limited to a fraction 
known to the public as part of the received from external mmosure in that of the RPG; and 
decision process. period and the committed effective dose (4) increased emphasis is given 
6. Assessments and records should be -equiirakatineurrod from the irdake of to the principle that all exposure 
maintained of doses to the exposed 
population. 

radionuclides during that pcsiod, should tic maintained as low as 
reasonably achievable 

7. Exceptions to Reconunendation 03 
for planned exposure to radiation should 
be made only for highly unusual 
circumstances, and should be a matter 
of public record. 

' 

(ALARA), within the RPG. 

- 



• • 
Regulation 

and 
Regulating Entity 

Ciliation 
and 

Status of Regulation 

. Description of Regulation Media 
and Specific 

Stand ardsiDose Limits 

Comments: . 

Future Direction 

USEPA: Standard...fin. 40 CFR Pad 192 These Jim 'dart, & are porm_dgatod to Remedial actions shall he conducted so In a CERCLA action, these 
Cleanup nitand and 

Buildings Conkrnolnated 

Subpart 13 address lands and buildinp that are pad 
of any processing site designated by the 

as to provide reruonaNe assurance that, 
as a remit of residual radioactive 

&standards 'would be potential 
ARARs. 

with Reildwal Radioactive Secretary of Energy under Section 102 materials from any designated 
Material:from Inactive of Ihe UMTRA_ processing site: 

Uranium Prneearing Site: ( I) The concentration of radium-226 in 
land averaged over any area of 100 
square meters shall not exceed the 
background level by snore than- 
(a) 5 pCi/g, averaged over the first 15 
cm ascii below the surface, and 
(b) 15 p Citg, averaged over 15 cm 
thick layers of soil rinse than 15 cm 
below the surface. 

USEPA: Siandards for 40 CPR 192 Subparts D These standards regulate ft -  c The groundwater protection standard 
Uanagent ens of Uranivm and E management of uranium arid thorium for umniuni and thorium is given as- 
and Thorium B3product byproluct materials duringand (1) combined radium-226 and radium- 

& forerials Parsuanr to following processing ofuranium and 228 • 54■Ci'l 

Seaton 84 cl the A tonic thorium arms, and to restoration of (2) gross alpha-particte activity 

Energy Art 10954, a: disposal sites following any use of such (crawling radon and uranium) - 15 

Amended silee under the Atomic Este-ga Act pCi,I. , 
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