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Robert E. Alexander, Chief
Occupational Health Standards Branch
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Bob:

The enclosed Table I lists the results of occupational MFC ,
-

-

computations made for us some time ago by ORNL, and which we had

provided to you and other members of our Interagency Committee. The

specific radionuclides listed in this Table are those which your staff

had informed us were of specific interest to NRC. We may be asking

q ORNL to compute the MPC ,for a few additional radionuclides. Please

(Vl let me know which other ones are also of special interest to NRC at

this time. Thanks.

Sincerely,

.

.
...

Luis F. Garcia
General Radiation Standards Branch

- Criteria & Standards Division (ANR-460)
-

Office of Radiation Programs

Enclosure
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ORNL TRIAL RUNS *
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1. Calculats maximum air concentrations for standard annual
occupational conditions (MPC ) using new dosimetric and metabolica
models employed for ICRP-30. *

*

.

,

2. Run fcur cases, involving two basic approachs, as follows: *

Case.A. Critical Organ Accroach (using current RPG's)
.

Calculate MPCa based on dose to the single limiting
organ, using Phe current RPG's, namely:,

* s

'
.e

* ' whole body, red bone marrow, gonads,
., or lens of eya 5 rems /y

thyvoid, bone surfaces,
skin (whole body) 30 rems /y

other organs 15 rems /y
. -

Case B. Additive Risk Approach (using 3 modified ICRP-26
-

schemes). ,
.. ,

.

Use the general constraints

H I 5 rems /y, and Hj I Lj,>

wi i
,

,,
_._

where gonads and lens of eye are not included in the sum,
and the values of wi and Lj are as follows:

*
.

*
Organ i wg

Breast 0.20,

Red Bone Marrow 0.16
Lung 0.15
Thyroid 0.04
Bone Surfaces 0.04
. kin 0.01'

.

Other Organsa o,40.

' Applies only to the 5 max 1=um-dosed other organs,
cach being given a weighting factor of 0.08.
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The limits Lj are to be applied as three separate cases:

Organ j g i

Case B1. gonada, lens of eye 5 rems /y.

all others 50 rems /y-,
,

Case B2. gonads,'' lens of eye 5 rems /y
all others 30 rems /y

,*

Case D3 Use Case A RPG's for Lj.
.

.

3. Run the above cases for as many as possible of the following
radionuclides:

'

P-32 Mn-54 Mn-56 Co-58 Co-60 sr-89
Sr-90 Zr-95 Nb-95 Mo-99 I-125 I-129

- *

I -131 I-133 Cs-137 Th-228 Th-232 -U-234
U-235 U-238 Pu-238 Pu-239 Am-241.

4. Tabulation of Results

Tabulate results for above 4 cases, to6 ether with corresponding
MPC 's in ICRP-2 (or 10 CFR 20) and ICRP-30, for comparison purposes.a
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3 Teale 1. MPC, (.Ct/ss) values From 0AIE. Trial guns
|

, swtu, et,e seneese *w... o :, s .. n*

8 IC#*8 *:'V ,mellee Icm.3a' crttical Organ ej ,_, s2 y 24. .

< 9( .4) 8. norm. rt .n saaep.32 e et .7)* 9( .4) n. fterne 3(.7)' A2(.7) .

i W 2( 7) 6(-4) Lungs 1(.7)
',.

4 1( .7) . e' * * ' - et .4) Lunge .e

m-64 0 47) 4( .7) 8. Morren 4( .7) J 4( .7) .e at .n e " .r) ti,,e'

# -W 3(.7) 3(.7)Langs 3( .7) f( 3( 7) 3(.7)tungs.. af .et w==;

.

m.54 0 d( .4) *( .4) Lunge St.4) 4 5( .4) 7 4( .ti Lua,s . " If .71 (Lt

W 9(.4) 3( .41 Lunes 5(.4) # $( .4) e 3( .4) Lungs , . Jr oft itf

co.54 W $( T1 2( 7) Lua,s at.7) u 3( .7) , tf .71 - eet .7) (L:,

f 2( .7) 1( .7) Lungs 2( .7) # 2( .7) < 1( .7) Lunes tr .a w
*

s. 5( 4) 5( -af tanes 2( .D tLI
Co.44 W 7(.4) 5( 4) Langs 5(.8),

1. 8( .9) - 5 f .8 5 ' === 9( .91 tunes
f 1(.4) 5( -9) Lu gs 8( 9)n

*

Sr.49 0 4(.7) 1(*F)8.Merse 3(.T) 4 3( .7) . 1( .7) R. =gress 1( .41 *aae_

f 6(.4) 2( .4) Lungs 4( .4) .1 4( .4) <!f .41 tanes 4[ .4) Unos

! $r-90 0 A( .9) 8. Surf. 2( 9) 4. Meress 4( .9) 5( .9) 8. Surf. = 2( .9) 4. moraem I'm.t 01. tone

? 2( 9) 6(10) Lungs 1( 9) 1(.9) Lungs "il.1M ' "a.* 3( .9) tungs

27 95 0 $( 4) 8. Surf. 3( 4) 8. Surf. 5( 418. Surf. l. 3( .4) 8. surf. 3( .at g. Seg. tg .;) 7. 3oey

W 2(.7) 9( .4) Lunes 1(.T) 1( .7) Aff .O L2 net

f 1(*7) 4(.4) Lungs 7(.4) R 7( .8) e 4( .8) Lunes If .41 tunet

%.95 . W 5( 7) 3( .7) Lungs 4( 7) 1. 4( .7) -If .7) tunes * 5( .7) 7. Soey*

7 $( 7) 2( 7) Lungs 3(.3) 4 4( 7) .!( .7) Lungs ??."'-

Me-99 0 1( .4) 9(.7)Livee 8(.7) A :( 7) St .1) Ff_ .fi r **u.
*

f f(.7) 3( .7) LLI 4(.7) 4 4( 7) -3( .7) LLI y .f t ttr

1 125 0 F( 4) Thyroid 2( .4) Myroid 3( .4) n yeste R 2( 4) Phyrote !! .at ws f(.*; fusa,

T !.129 0 o( 4) nymie 2( .9) Thyeste 4( .9) Thyrote i 2( .9) thyrote It_ .at tw,mta it . mvr-te

I.131 0 1' 4) Thyrote 1( 4) *hyroid 2( 4) Thvrete ?. l( 4) Thyrote 1( 41 Therete l' . 51 % ~ u

!.133 0 Il.7)Thyeste f( 41 'hyroid 1( ;F) nymie i 7t .4) thyrote 7( 4) 7%mte Lf __.n * %= u,

' *

Cs.134 0 4( .4) 4( 4) Genees 4( .4) Gemees 4 4( 4) * eases LL th*.anan af .al f. 8to1y

Cs.137 3 6( 8) 6( .8) Geneet 6( 4) Genees 4' 6( 4) Genees 6(. .e1 hangs 4( 41 ?. ra.ry

Co.144 W 1( .4) 7( .9) Liver 8( .9) - 8( 9) . ff .9) Liver If .8) Livee'

? 6( 9) 2( .9) Lungs 4(-9) = .4( .9) Lunes 2L JQ,tes. 6{ .9) Luewis

Aa.228 W 3(*10) 1(*10) tungs 2(.10) - 2( 10) - 1(-10) Lungs 3h1A.,fyy

N 228 4 4( 12) 8. Surf. 2( 12) 8. b rf. 4( 12) 8. Surf. 4.If.12)9. Surf. 2f.12) 9. h a*. 9(.12) fone

f 7(*12) 2( 12) Lungs $( 12) 4.l(*12) - 2(-12Ltua s af.It) unes

4 232 J $(-13)8. Serf. 3( 13) 8. Surf. $(.13) 8. Surf. L 3(*l3) 3. Surf. (f.11) 9. Lef. 2(.12) enne

f 1( 12) 8. Surf. 7( 13) 8. Lef. 1( 12) 8. krf. . 7(-13) 8. Su f. 7f.131 Uutf. ft.Ill Lungsr

|
14 234 0 $(-10)8. Surf. 3( 10) 8. Surf. 5( 12) 8. Surf.- 3( 10) 8. Surf. 3(sl3LS 1urf. St.30) fone,

W 3( 10) 1[.10) Lun9s 2(10) 2( 10) 1(-10) tuaes

Y 2(.11) 6(.12) Lungs 1(.11) * 1( 1*) Lungs -691_21_ Lungs 1(.101 tuags

>235 0 6(*10)8. Surf. 3(*l0) 3. Surf. 6(-10) 8. Surf. .3{.10)8.3erf. 3f.10) 1._hrf. 5(.to stoney

W 3( 10) 1( 10) Lungs 2(.10) 2(.10) -1( 10) Lunes

f 2(.11) 6(.12) Lungs 1(11) 1(-11] Lungs .6(dt.,,Lungt. If.101 tungsi *

f
W234 0 6(.10) 8. Surf. 4( 10) 8. krf. 6(.10) 8. Surf. 4( 10) 9. Surf. 4(.30) 3. krf. ff tfi * ats

e 3(.10) 1(.10) Ungs 2( 10) 2( 10) 1( 10) Lungs

Y 2( 11) 4(12) Lungs 1(.11) L1(.11) Lu gs 16(.I.21,tungs, f( 101 Wnesn

Pu-234 W 3( 12) 3. Surf. 2( 12) 8. bef. 3( 12) 8. Surf. f 2(.12) 4. Surf. 2(.12 L5 u 39rs. 2l 121 Joae

7 7(-12) 8. Surf. 4( 12) 8. Surf. 5(-12) a 4(.12) 8. her. 4(.f23 8. Surf. 3( 3I) tiagg

pu439 W t!.12) 8. Surf. 1( 12) 8. Surf. 2(-12) 8. Sur*. 1(-12) 8. Surf. 1( 12) 8. Surf. *(.fil kae

? Sg.12) 8. Surf. 4(.12) 3. Surf. 5( 12) L 4(-12) 8. Surf. 4( 12) 5. Surf. 4(.111 Lu esn

4m.241 W 2(.12) 8. krf. 1(.12) 8. Surf. !(.12) 8. Lef. L1( 12) 5. krf. 1(.!!) 9. Surf. 8( 121 foae

g. f ,- f..-
*!f ne organ ts noted we.nPC value is seted on st.veneeems consteerstions. fr m. p ;: ; e:~ ..

Reed 4( .7) as,4 a 10*I.
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(J INTERAGENCY COMMITTEE ON FEDERAL GUIDANCE
FOR OCCUPATIONAL EXPOSUPIS TO IONIZING RADIATION

Dr. William W. Burr, Jr., M.D., Acting Director
.

1.
Office of Health & Environmental Research
U.S. Department of Energy (301)353-3153
Room E-201 ' ' ,
Washington, D.C. 20545

Mr. Tommy F. McCraw2.
Division of Operational & Environmental Safety
U.S. Department of Eneregy (301)353-3721 ~
Roon E-201
Washington, D.C. 20555

3. Mr. Edward J. Va11ario
U.S. Department of Eneregy
Division fo Operational and Environmental Safety

(301)353-5640Washington, D.C. 20545
,

4/Mr.RobertE. Alexander, Chief
Occupational Health Standards Branch./ U.S. Nuclear Regulatory Comission Rm. G-140 ''

(301)443-5975p) Washington, D.C. 20555

(V
5. Dr. John V. Nehemias '
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PRELIMINARY DRAFT OCCUPATIONAL GUIDANCE

.:
.

It is recomended that:

1. There should be no individual occuptional exposure or
activity resulting in such exposure if it is not expedted to result in
a benefit which is judged to exceed the radiation detriment.

2. Positive efforts should be made to assure that the collective
dose from any such justified activity is maintained at a level as low .

as is reasonably achievable.

3 The radiation dose to indiriduals should not exceed the
Radiation Protection Guides specified below, and every effort should
be made to encourage the maintenance of such doses as far below these
Guides as,,is reasonably achievable,

t> w a ,

4. The following annual Radiation Protection Guides (RPG's) and
minimum radiation protection requirements for their application,
together with the basic principles stated above, should be adopted as
the basic system of dose limitation for occupational radiation -''

exposures:

a. Radiation Protection Guides

Dose Equivalent (rem) in a year
- .

Whole Body 5 . T' .j# /
_j ] fcSpecific Organs (c): p ~'p p ,

Gonads 5 .-

3.gK &'
<- y

Sk
Other Organs (i) 15(25) [V ' CM
Doses to more than any single organ should be subject to the following
additional. limitations:

.

(NOTE: For the purpose of this draft, two alternatives are
presented below.)

,

Alternative "A"
1

i |I RPGwb, and He ~! RPG , where H is the dose(1/3)H 1 e

equivalen , and the subscripts wb, c, and i refer to whole-body and
organ types e and i, respectively; and the su=mation over Hi is
limited ts the three organs of type i receiving the largest doses.

,

) ...

f*
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Alternative "B" bY ?./
/-

.

\ #
"

Hg a b (R /Rwb)Hi ! RPGub, provided H ,e i RPG ,e, ere H is |i i i
J

t 'vthe dose equivalent, R is the risk of (lethal) cancer induction for ' h,7exposure over an occupational lifetime, and the subscripts wb, c, and .'
, ,-.

*

i refer to whole,-body and organs e and 1, respectively. ip*'/'

b. Minimum radiation protection cecutr.a==ats should be
. y' p'.,

,

established and maintained at the user leveiT These recuirements M ',,j-
should be classified in ranges or do~sie' ippropiiate to the ' individual , - '

4 * j,, g g
, .

occupational situations involving radiation exposure of workers. The
following ranges and requirements are recommended: / p

Range A (0 - 0.1 RPG):

(1) Exposures justified and as low as ir reasonably achievable.
'r,

./ b g:pe
(2) Individual anv* area monitoring as required to assure doses ~

#~ '

are within the range and are as low as is reasonably achievable. 8"$" ,,p' J [%
- 7

.4 ?/

y]',g.p,M
'

(3) Basic knowledge of the actual and potential radiation levels
.

,# .and hazards specific to the job and the applicable radiation
I' 4#

protecticn practices. g

O\ '",,A- -A -,

1 s/- p.Range B (0.1 - 0.3 RPG): I-

Requirements (1) - (3), plus:

| (4) Professional radiation protection supervision as requirec ?.o
assure individual and collective exposures are as low as isj

j reasonably achievable.

(5) Mandatory individual monitoring and annual recordkees,ing.
' M- ef.-

,

(6) Informed .of women of reproductive capacity.-

); Range C (0 3 - 1.0 RPG):
, -.

j ,\ Requirements (1) - (6), plus:
,? c &''

.,

(7) Prior justification of need and provision of professional
radiation protection supervision on a task basis to assure

.G: individual ~ and collective exposures are as . low as is reasonablyi

{ achievable.
4

s

* ~1

f.
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,

(8) Supplementary individual monitoring on a task basis, and
,-j t./C',

'

?
maintenance of L.c=-M ef woumulated doses free occupational ,MM'. ..

f./,Wexposures since age 18._ *

f
(9) Formal consideration of individual's age and accumulated

Although no specifio lifetime (age 18 to 65)lifetime dose.
accumulated dose limit is recommended, every effort should be
made to maintain accumulated lifetime doses as low as is
reasonably achievable, with the objective of maintaining them
below 100 rems.

The term " Radioactivity Intake Factor" (RIF) should be5
adopted for Federal use in providing radiation protection for exposureThis quantity is defined as thedue to intak. .! radionuclides.
intake of any specific endionuclide for which the comitted dose
equivalent satisfies the Guides and limitations specified in

,

/

recomendation 4(a). Its use should be subject to the operational '

radiation protection requirem'ents specified in recomendation 4(b) for
the Radiation Protection Guides.

M
In keeping with past practice, occupational exposure of6.

minors should be limited to Range A.

Women of reproductive capacity should be encouraged to7
maintain their exposures within Range A, and exposures in Range B or C^ h , g.c yo c.-
should be permitted only under the condition of inform een

~

regarding increased risks to the fetus.

The Federal agencies should apply these Radiation Protection8.
Guides with judgment and discretion, in order that reasonable
assurance is provided in the attainment of the desired goal of ld " ,. M

The O i

protecting workers from the deleterious effects of radiation. ~
/ c ' d. .e *

''

Guides may be exceeded only,after the Federal agency having- ~ 7/

jurisdiction over the matter has carefully cMide' red'th'e specific i 'l, y
reasons for coing so in lighDf't'hese ,reco_mmend'a'tiions.

-

.

The following notes provide additional clarification of the above
recommendations:

(1) The term " occupational radiation exposure" refers to
exposure of an individual as a consequence of(gainful' employment, as
either an employee or self-employed person, to lonizing radiation from
sources other than (a) normal natural background and (b)[purposefbl.Inese
exposure as a patient of practitioners of the healing arts.
recommendations apply to all occupational exposures during normaloccupational exposure ofpeacetime activities, with one exception:
individuals to radon daughter prode'ts in mining operations continue
to be subject to separate Federal radiation protection guidance (35
F.R. 129 21 ) .

. "'$.
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(2) The term " Radiation Protection Guide" is defined as the upper
limit of tu c c.g; '-1 W occupational doses f: ; -_i."i; ,

'

N * * ^== , _ste L.c - f. ;e --- , which may be received by an p+p. /eww .
individual, ce committed by uptake of radionuclides by an individual, d,
in any year. p

d*

(3) Planned emergency exposures are outside the scop.e.of this
'

guidance; See-such-si+"* = agenc':: hould Oc,atinue-their-present
,

3-p= ; ti .;s_.
~

~- -

IJ "g

f[f ', ag .' ^ gi
/ .i (4)(OverexposNs are not addressed by this guidance.\ The

I

N) .)(d;> equitable hancling or such cases is the responsibility of users and
/,

the Federal agencies operating within the general radiation protection dgj,
principles provided above.,, ; ,

i
'7

t/.1 gr (5) Limits for periods less er greater than one year are not
. ,

L' provided by these recommendations. Such limits may, however, be1 8

g derived for operational use by the Federal agencies when necessary and
appropriate. Such limits should be designed to preserve the ..

flexibility for maintaining as low as is reasonably achievable
exposure pro'*1ded by these recommendations.

(6) In cases where both external and internal doses are involved,
.I the requirements of recommendations 4 and 5 may be satisfied by the

U assu=ption that the RIF is equivalent to the whole body RPG and a
requirement that the sum of external and internal exposures satisfy
the whole body RPG.

.
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