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RADIATION EXPOSURE LIMITS ﬁavzﬂy/

10 CFR Part 20, "Occupational Exposure Limits®
1,250 mR/Qtr. whole body
5x(N-18) Rem whole body accumulated lifetime dose

With regard to inhalation, 1limits are placed on radiological
conditions such that employee dose due to inhalation is less than
that which would occur if the worker were to breath, for a
specified period of time, limiting concentrations of radioactive
material, specified by isotope in tabular form in 10 CFR Part 20.

Dose guidelines for unrestricted areas (Part 20):

< .5 Rem/yr whole body
< 2 mR/hr whole body
< 100mR/7 days whole body

- 10 CFR Part 50, Appendix I, “"ALARA Design Objectives for Exposures
to Individuals in Unrestricted Areas Due to Radioactive Effluents
From Nuclear Power Plants"

Liquid éffluents, all pathways - < 3mR/yr whole body

Gaseous effluents, all pathways
- < 10mrad/yr gamma )}

} Provided < S5mR/yr whole body, < 15mR skin
- < 20mrad/yr beta )

Iodine and Particulates, all pathways - < 15mR/yr to any organ

- 40 CFR 190 "Environmental Standards for the Uranium Fuel Cyclen

Annual Dose Equivalent < 25 mR whole body
< 75 mR Thyroid
< 25 mR any other organ

Total Material Entering the Environment From the Whole Uranlum Fuel
Cycle < 50,000 Curies Krypton-85/GW-Y
<5 mllllcurles Iodine~129/GW-Y
<.5 millicuries Plutonium-239 and other alpha-emitting
transuranic radionuclides with halflives greater
than 1 year/GW-Y

9401060069 9311164 [
‘@DR__COMMS NRCC "
‘gonnsspounsncs PDR

p——



September 19, 1989

NOTE TO: Jim
FROM: Janet

SUBJECT: Theoretical Dose Limits Consistent with the Commission's
Safety Goal Policy Statement )

The second quantitative objective of the Commission's Safety Goal
Policy states that the risk to the population in the area near a
nuclear power plant of cancer fatalities that might result from
nuclear power plant operation should not exceed 0.1% of the sum
of cancer fatality risks resulting from all other causes.

U.S. cancer fatality rate approximately 460,000/yr
Population of U.S. _ approximately 240,000,000

Indivigpal cancer fatality risk can therefore be estimated to be
2 x 10°

0.1% of 2 x 1073 is 2 x 10°%/yr

Dividing this number by some coefficient of cancer risk per rem
will yield a corresponding annual dose in rem .

Using 5 x 10" fatal cancers per rem yields an annual dose of 4 mrem
whereas 2 x 10°* corresponds to an annual dose of 10 mrem. In order
to arrive at an annual dose of 20 mnrem one would need to assume a
risk coefficient of 1 x 10™ fatal cancers per rem.

You should understand that all of these coefficients have an
extraordinarily high degree of associated uncertainty. These
coefficients actually represent a best attempt to reduce to a
single number all of the known dose response data for the entire
range of observed radiation-induced cancers (leukemia, solid
tumors, etc.)--data which has been collected for vastly higher
doses and dose rates.



EPA CAA STANDARD:
Ooption A: 10 mrem/yr. dose limit

Option B: 10 mrem/yr. dose limit
Target: Seeks to 1limit fatal cancer
incidence in the population to
no more than one a year

Option C: 3 mrem/yr. dose limit

Lifcbmez  p-H Target:  Seeks to limit  maximum
-6 individual risk of fatal cancer
praval = lLyx/o over a presumed 70-year lifetime
to no more than one chance in

10,000.

Option C/D: 0.3 mrem/yr dose limit
(not proposed) Result: Would result in a reduction in

the incidence of fatal cancers
of 0.06 a year below the
calculated incidence of .13

fatalities under current
regulations :

Option D: 0.03 mrem/yr. dose limit
T S Target: Seeks to ensure a lifetime fatal
USebme . cancer risk to an individual of

one chance in a million

CURRENT NRC LICENSEES (EPA Figures):

Maximum Individual Lifetime Risk = 1.6/10,000 —
Incidence w/n 80 km (death/yr) = 0.13 deaths/yr.

40 CFR 190: . - ' | ?Q\P&A gf. o

25 mrem/yr - whole body [Ooc maviwr =

75 mrem/yr - any organ Q&~¢QA (UVUm

Maximum individual 1ifétime risk of cancer = 7 in 10,000
(EPA figure)
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Summary of Risk Levels for EPA options:

(Risk Coefficient = 4.8E-4

(est.))_

14

Saurce Current Cass-by-Case Incidenca Limit 1x10%uR 1x108 uiR
. Cateqory Fules " Aoprosch A Approach B Arcproach € Appresch D
\«‘High-level Nuciear Ro nile Noris No rule No rvle No rule

Wasts Oisposal

Eemental Phosphorus 21 Cly Pa-210 10 Cly Po-210 10 Gy Po-210 0.5 Cly Fo-210 0.006 Cuy Po-210 |

Plants ’

Nuclszr Power Rsacsre 25 mremy 10 mremy 1] mm/y 3 mremsy 0.03 mrenvy

and Support Facilites

Coal-ired Boilers No rule No nule No rule No rule NSPS Std.

DOE Facltes 25 mremy 10 mremy 10 mranvy ;\ Imramry 0.03 meenvy

NRC Ucensses 25 mremsy 10 mremly 10 mramy V 3 mremy (Y] mremvy v

(40 CFRI40) -

DCE Radon No rule 20 pCUm s 20 pCims 2pCUmes 0.02 pCim®-s

radon racon fadon tadon

Phosphogypsum No rule 20 pcvmz-. 20 pcvmz-t 2 pC:!Iﬂ'z2 002 pcm-n’-c

Piles (Stacks} radon radon radon racden

Surtace Uranium Mines No rufe Nc rule No rule No nule .0.02 pC'..'mz-s

racon
. ' 2 2 2 2 2

Uranium Mill Taillngs 20pCUm“s € pClim° €plim®s 2pCUm° s 002 pCm°-g

(sposal) radon raden radon radon raden

Uranium Ml Talllngs Phassdicont- Phasad/cont- Fhasadicant- Phased/cant- Caaze .

' Inous Inous incus Inous operadons

{Operatons) isposal after cizspozal after Asposal alter disposal

. : € years 2years 2years Immediataly
Uncsrground Uranium Butkheads 1,500 Cly radon 1,500 Cly raton $00 Cly raden
Mines ground level greund level ! . .
er or _
£,000 Cly radon §,000 Cly radon
30m stack 30m gtack

B: Seeks to limit fatal cancer incidence in the population to no
more than one per year.

C: Seeks to limit MIR of fatal cancer over a presumed 70-year

lifetime to no more than 1E-4.

D: Seeks to limit MIR of fatal cancer over a presumed 70-year
lifetime to no more than 1E-6.

NRC BRC Policy:
(assuming 70-year lifetime)
7E-5 (70/m.)

Risk Coefficient = 5E-4 (500/m.) 3.S5E-4 (350/m.)

(fatal cancers/rad)

. BE-6 (5/m.)

2E-5 (20/m.)
5E-5 (50/m.)

2E-4 (200/m.)

1 MREM 4E-5
10 MREM 4E-4
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EPA CAA STANDARD:

option A: 10 mrem/yr. dose limit
Option B: 10 mrem/yr. dose limit
Target: Seeks to 1limit fatal cancer

incidence in the population to
no more than one a year

option c: 3 mrem/yr. dose limit

Target:

Seeks to limit maximum
individual risk of fatal cancer
over a presumed 70-year lifetime
to no more than one chance in
10,000.

option C/D: 0.3 mrem/yr dose limit

(not proposed) Result:

Would result in a reduction in
the incidence of fatal cancers

of 0.06 a year below the
calculated incidence of .13
fatalities under current
regulations

Option D: 0.03 mrem/yr. dose limit

Target:

Seeks to ensure a lifetime fatal
cancer risk to an individual of
one chance in a million

CURRENT NRC LICENSEES (EPA Figures):

Maximum Individual Lifetime Risk = 1.6/10,000
Incidence w/n 80 km (death/yr) = 0.13 deaths/yr.

40 CFR 190:

25 mrem/yr - whole body
75 mrem/yr - any organ

Maximum individual lifetime risk of cancer = 7 in 10,000

(EPA figure)
10 CFR 20:

100 mrem limit on continuous exposure from all sources using
man made sources of radiation (other than medical)
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