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A shortfall in commercial low-level radioactive waste disposal capacity has
developed over tie past two years. It is anticipated that disposal capacity
will not increase over the next several years and could, in the short-term, be
reduced still further. Costs for commercial disposal have significantly

increased. The combination of capacity shortfall and costs is reported to have
caused some curtailment in research and deve upment uses of radioisotopes at

medical and academic institutions.

The purpose of this paper is to outline steps which can be taken now to reduce
the volume of radioactive waste which must be sent to commercial Tow-level
radioactive waste burial sites. The NRC staff believes that in many instai-~e-
nedical and academic institutions can realize substantial volume reduction,
perhaps as much as 50 percent, for such waste if gosd waste management practices

are fol lowed.

The attached Flowchart outlines schematiczlly basic steps for effective waste
management at medical and academic institutions. Each step is discussed in
turn below.

l. Minimize Waste Generation

Work involving radioactive materials should be carefully planned to
minimize the volume of waste generated. Heretofore, little attention has been
given to minimizing the volume of waste generated because it takes time and
there was little incentive to do so. Minimizing the generation of radioactive
waste sirply requires administrative procedures for careful preplanning of
work, effective management control, and care in the use of radioactive :aferia]s.
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Waste

several types of waste streams in the

a
1

course of con i heir work. Segregation will lead to a volume reduction
of the radicactive waste which eventually must go to commercial burial grounds.
To assure appropriate waste segregation, administrative procedures, effective
management, and care is needed. The major actions leading to minimization of

radicactive waste generation, typical of medical and academic institutions, are

described below, each of which can be treated differently.

® Non-Radioactive Waste

step in waste segregation is to éssure that waste treated
as radioactive waste is, in fact, radioactive waste. Care must be exercised
2parate radioactive waste from non-radicactive waste as it is generated.
retofore, because it was easier and the cost was not prohibitive, there was
tle incentive to exercise control in this manner. Rather, many laboratories
treated as radioactive any waste associated with the use of radicactive material.
Again, administrative procedures, effective management, and care is needed to
be certain that non-raaiocactive waste is separated from radicactive. The

non-radioactive waste, of course, should te disposed of in normal waste channels.

¢ Radioisotopes With Short Half-Lives

The attached table contains a list of commonly used radioisotopes in

medical facilities which have relatively short half-l1ives. If waste containing

these radioisotopes is held for decay for approximately 10 half-lives, it

normally reaches background levels, i.e., the radiocoactivity cannot be distinguished
from background with typical laboratory survey instruments. Once the waste has
been stored through approximately 10 half-lives and reaches background levels,

it can be disposed of through normal trash channels.
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Holding materials ¢{ar decay does require storage space. Most
institutions can find sufficient storage space to hold for cecay those wastes
with less than 35 day half-lives. Longer half-lived materials often utilize
ton much storage space for this procedure to be of practical value. Also,
biologic materials present a storage problem because they must often be
refrigerated and, therefore, this procedure might not be practical for such

wastes.

Special license approval under the provisions of 10 CFR 20.302 is
required to hold materials for decay pric to disposal in normal trash.
For consideratior for such approval the applicant must demonstrate that
(a) the material can be held safely, (b) an appropriate survey meter or other
methods are used to confirm that waste has approched background levels prior
to disposal as normal trash, and (¢) administrative procedures assure proper
surveys are made (See Enclosure 1 for more specific information needed in

support of a license amendment.)

e Use of Sanitary Seweraje Systems

10 CFR 20.303 3llows the release of radioactive materials under certain
conditions i‘nto the sanitary sewerage system. No specific license approval is
needed to do so. There are certain limitations on what may be released into
the sanitary sewerage system. They are:

a. The effluents must be soluble and dispersible in water.



Kadi'oactivity must not exceed 1n One day the concentration
limits specified in Appendix B, Table I, Column 2, 10 CFR
Part 20 considering diluticn by daily quantity of sewage,
or 10 times the amounts shown in Appendix C, 10 CFR Part 20,
whichever 1s greater,

c. The average radioactive concentration of releases in any one

‘ month must not exceed the limits specified in Appendix B,

Table I, Column 2, 10 CFR Part 20 considering dilution by
average monthly quantity of sewage

d The gross quantity of radicactive material must not exceed
- :

In ad¢i1tion to that which had previously been a

~rCD ~ elalr ) . ~ - < - 5 - ™ - - -
prov S 10 CFR 20.303, the Commission recently anproved an amendment
+ Cart i/ el e ~i1] < . 143ms c s + 9 - - ' <

to th's Section which would raise the limit of tritium to five curies per

year and carbon-14 to one curie per year (with the concentration limits
unchanged) in addition to the one curie l1imit for all other radiocactive
1sotopes which prezent

y exists. This rule is in effect as of

March 11, 1981.

111 Scintillation Fluids and Animal Carcasses Containing Tritium

March 11, 1981. It permits the disposal of scintillation fluids and

animal carcasses containing less than 0.05 uyCi/gr of tritium and carbon-14 to
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be disposed of as non-radioactive waste. This rule allows institutions to
dispose of these materials under certain conditions as though they did not
contain radiocactivity. However, since scintillatior fluids are chemically
hazardous and some biologic materials may be pathogenic, there are other

federal, state or local laws with which the licensee must comply governing

their disposal as non-radiocactive meterial.

The NRC staff estimates that scintillation fluids and animal
carcasses containing tritium and carbon-14 constitute 52 percent cf the total
volume of institutional waste now being sent to commercial low-level waste
burial grounds. If they are treated as non-radioactive waste, in addition to
realiz%ng substarntial volume reduction, institutions nationwide will realize a
cost of savings of about 13 million dollars associated with packaging materials

and disposal charges alone.

0 Buik Radioactive Trash

After separating the waste streams previously described, there will
remain bulk radioactive trash to be managed. Depending on the amount of volume
in any given institution, further steps might be appropriate to reduce that
volume. fwo volume reduction steps which may be appropriate for most institu-
tions consist of compaction and incineration. Compaction can be accomplished
rather simply by careful packaging procedures or by the use of mechanical
compactors. Mechanical compactors, of course, involve some capital investment.
Compaction requires carefully defined radiation safety procedures. Some level

of compaction is probably appropriate for - ..t institutions.
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Incineration requirss capital investment unless the institution
already has an incinerator that can be used for this purpose. Incineration of
radioactive waste requires a license amendment under the provisions of 10 CFR
20.305. (See Enclosure 2 for information which is required to support such an
application for amendment.) Incineration requires good radiation control
procedures and monitoring to assure both worker safety and control of materials
released through the stack. Institutions considering incineration should be

aware that some state and local laws may prohibit such activity.

If an institution's bulk waste volume is large, incineration can

substantially reduce the total volume of radicactive waste that must be disposed

of by some other technique.

o Burial in Soil on Licensee's Site

A license amendwent may be applied for under the provisions of 10 CFR
20.302 (new rule effective by February 1981) for burial of small quantities of
materfals on 2 licensee's site. Generally, such application must demonstrate
that the site is suitable and is controlled and at such time as the institution
may abandon tre site, no further control is needed for purposes of radiation
protection over the unrestricted use of the on-site burial ground under conserva-
tively postulated circumstances. Use of this provision is limited but may have
application in certain instances. For example, it may offer a way to dispose
of large animals, agricultural products, or ash from incinerators containing
very low concentrations of tgitium and carbon-14. An obvious considgrat1on in
this provision is that a licensee must have a suitable burial site and be

prepared o dediéate the ground fer this purpose, thus precluding alternative

uses.



e Other Methods of Disposal

10 CFR 20.302 contains provisions which allow any licensee to
propose additional metheds for disposal of waste. The NRC staff has outlined
the above methods which, in its experience, are practical for most medical and
academic institutions. However, there may be other methods involving certain
types of waste streams that are practical and safe for waste disposal. These

can be proposed for consideration under the provisions of 10 CFR 20.302.

¢ Commercial Waste Disposal

Whatever waste remains after the procedures outlined above have
been followed generally reeds to be sent to commercial low-level waste burial
grounds. The NRC staff believes, however, that by careful attention to manage-
ment controls and by taking full advantage cf existing provisions of the
regulations, miny institutions can realize substantia! volume reduction in the

waste which they now send to burial grounds.

Attachments:
Flow Chart
Table

Enclosures:

1. Information to be Submitted When Requesting Amendment to
Dispose of Radioactive Waste by Decay-in-Storage Method

2. NRC Considers Changes to Regulations on Disposal of
Radioactive Wastes Resulting from Medical Research

3. Information Required for Commission Approval of Treatmeri
or Disposal by Incineration



Minimize
Waste
Generation

| Animals &
Liquids | t Scint. Liquids
3 4

H

+C]

\L_J
Hold for Decay Sanitary Disposal as Non-
(20.302) Sewage Radioactive and
(20.303) biologics

(20.306)

Normal Trash

(Optional Process Step)

N

&

: Commercial Other Disposal

On-Site Waste as Proposed by
Burial Burial Licensee
(20.302) (20.302) (20.302)




TABLE

Examples of Short-Lived Isotopes Suitable For

Tc-99m
99
Na-24
P-32
P-33
K-42
Cr-51
[-131
I-133

* h = hours
** d = days

Yold-to-Decay M=*hod

Half-Life
6 h*
67 h
4-15 h
. 14 &
24-25 d
12 1/2 h
28 d
.05 d
20.3 h



INFORMATION TO BE SUBMITTED WHEN REQUESTING AMENDMENT TO DISPOSE
OF RADIOACTIVE WASTE BY DECAY-IN-STORAGE METHOD

This is in reference to your request for information concerning authorization
to dispose of radicactive waste via decay-in-storage. In order to approve
such an amendment request., we need the following information:

1.

Please submit a diagram of the area where the waste will be decayed-in-
storage. Show the type, location, and thickness of shielding that you
will have available in this area on your diagram. Your storage area
should be large enough to handle an acsumulztion of used Tc-99m
generators as well as other solid waste.

Identify adjacent unrestricted areas lucated across the walls from the
storage area and show that.adequate steps have been taken to assure
that radiation levels do not exceed the limits specified in 10 CFR
20.105 (enclosed).

Describe your security measures for the decay-in-storage area.

Confirm that radiation levels in this area will be surveyed and recorded
at Teast weekly.

Describe your procedures for monitoring the waste to assure that it has
decayed to background levels prior to disposal. As a minimum, your
description should include these points:

a. Monitor the waste in a low background area.

b. Monitor with a low level GM type survey meter as appropriate for
contamination surveys. Use the most sensitive scale.

c. Remove all shielding prior to monitoring.
d. Maintain records of these surveys as required under 10 CFR 20.

Note that decay-in-storage may not be a practical method of disposal for
Tc-99m generators. These generators may contain long-lived radioisotopic
contaminants. If you intend to dispose of generators by this method, you
should include procedures for segregating the generator columns so that
they can be monitored separately.

Be certain to submit your amendment request in duplicate. Unless your
institution is fee exempt, your request should be accompanied by the appro-
priate amendment fee. Refer to 10 CFR 170. .

Enclosdre f
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PRECAUTIONARY PROCEDURES

10.304
10.302
20.203

10.204
i0.208

10.104
310.207

WASTE DISPOSAL

10.304
10.302

10.30)

10.304
10.308

Memorandum of Understanding between the
Eavironmental Protection Agency and the
Atomic Energy Commission. August 1873, 38
Surveys FR 24936, September 11, 1973)
Personnel monnorang.
Cavtion signs, labeis, ugnals, and

controm.
Same: exceptions,
Procedures for picking up, recmv

ng, and opening packages,

Instrustion peronnel.
Storage u‘oenlrol of licensed J-z 20.1 Purposc.

ASAAT weTioWs,

Meterials i warestricied areen. (8) The regulations in this part estab-
¥ lish standards for protection against ra-
Ganersl requirement. S diation hazards arising out of activities
Method for obtaining amprowel of ¢ under licenses issued by the Nuclear Reg-

posed di i dures.

e ey relasie o wmiary g ulatery Commission and are issued pur-
JeweTage syMema

Dipotal by Durial 1o o ciners. | 83 amended. and the Energy Reorganiza-

toa, [ tion Act of 1974,

RECORDS, REPORTS. AND NOTIFICATION [T p) The use of radicactive matenal or

other source  of radiation not licensed

10. 400 Records of surveys, radistion mos-
fonng, snd duposl by the Commission is not subject to the
ol - sy of Newnaed | ooulations in this part. However. It is
10,403 Notifications of incidents. the purpose of the reguiations ia this
10.404 | Resevved part to contrel the possession. use. and
10.408  Reporis of overenpmimes ersucas. . Uransfer of licensed matenal by eny
10.406 ‘wl = licensee in such & manner that the total
10.407 moaitonag rTpora. E dose 10 an individual (::3“':?. ¥
10.408 Reports of personnel monitaring = exposures to licensed unlicens
ne-u-u.- «mm..m .:..; = :nulimcu:‘c mumldmdd‘u other e
X 2 unlicensed sources of radiation, whe
i N".s:r e aandedeng in the sion of the licenser or any
other person. but not including
SR O AND ADDITIONAL REQUIRE: | ¢, pogures to rb:di::‘u’;iv- natursl
ba sources or medical
70.501  Applications for exemp ) diagnosis and therapy) does not exceed
10.502 q the stancards of radiauon pmtectuoa
EMFORCEMENT NM in the regulatons in this part.
30.600 Violtions ™ @ & sceordance with recommenda~

 ji00s of the Pedersl Radiation Councd,

atproved by the President. pérsons ene

gaged I activities under lUcenses lssued

hmmmuﬁ-@m

Fursuant 0 the Atomuic Act of
204

. suant to the Atomic Energy Act of 1954,

STANDARDS FCR PROTECTION AGAINST RADIATION

1554, as amended, and the Energy Re-
organization Act of 1974 should, in ad-
dition W complying with the require-
ments set forth o this part, make every
~ reasonable effort o maintaln radiation
iomuf-. and releasss of radiosctive
materials o efluenu %0 unrestricted
« aress, as low as i3 reasonably achievable.
“The term “ss low aa ls reasonabdly
S achievable” means as low as ls resson-
ably achievable taking i to account th®
state of technology. and the economics of
tmprovements in relation (5 benefits W
the public health and safety, and other
soctetal and socioecopnomic considers-
tions, snd in reiation o tUre utiization
Atomic energy ln the public interest.

"} 202 Scope

The regulations in this part apply to

= all persons who receive, possess, use, of

2 transfer material licensed pursuant lo

z the regulations in Parts 33 through 35, 40,

& 80 or 70 of this chapter. including

2 persons licensed 1o operale o production
or utilization fecility pursuant 1o Part 50

Lp( this chapter.

§20.3 Definitiona

i8) As used in this part:

(1) "Act™ means the Atomic Energy
Act of 1954 (88 Stat 919) including any
amendments thereto;

(2) “Alrborne radloactive material™

S means any radioactive material
z In the air o the form of dusta, fumes,
“ mists, vapors, or gases;
' (3) “Byproduct material” means say
radiosctive material (except special nu-
clear material) yieided in or made ra-
dioactive by exposure to the radiation
tneident to the process of producing or
tlizing special nuclear material;
I () "Cafendar quarter” means not lees
2 than 12 consecutive weeks nor more than
9 14 conseculive weeks The fArst calendar

‘quwutmuwwumuuu-
wAry and subsequsat calendar quarters
shall be such that ne day s included in
mors ihan ooe calendar quarter or
omitted from inclusion within a calendar

calendar quarters except st the beginning
of s calendar yerr,

(5) “Commission™ means the Nuclear Regw
latory Commusoa o its duly authonzed
represcolatives,,

March 27, 1981



PART 20 ¢ STANDARDS FOR PROTECTION AGAINST RADIATION

b
g
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of radiation absorbed, per unit of mass,
by the body or by \ay porticn of (he
period of tizme, Several
diferent units of dose Are io CWTent use.
Defirutions of unit: &8 used in this part
are set forth in paragraphe (d) and €
of iy secton.

(B) The rad, a3 used o this part. s s
messure of the dose of any lonizing radi-
stdon to body tissues in terms of the
energy absorbed per unit mass of the
wssus. One rad U3 Whe dose correspond.
\ne 10 the sbsorption of 100 ergs per gram
of tissue. (One millirad (mrad) =0.001
rad.)

(@) The rem, &8 used o this part. s
& measure of the dose of any lonizing
rdiation 0 dody true o terms of
estimated biciogical effect relalive 0 &
dose of one roentgen (r) of X-rays. (One
mulirem (mrem) =0.00] rem.) The rela-
ton of the rem to other dose unity de-
pends upon the blological efect under
consideration and upon the conditions of
irradiation For the purpose of the reg-
uwations & this ga:t, any of the follow-
ng 3 conudered (0 be eguivalent to &
4ose of one rem:

(1) A dose of 1 r due to X~ or gamma
rcistion:

‘3) Adoseof ! rad dueto X -, gamma,
or beta raciation:

(3 A dose of 01 rad due to neutrens
or high energy protons:

(4) A dose of 003 rad gua to particles
Beavier than protons and with suliciess
eneryy L0 reach ihe lena of the eye;

If 1t 1 more convenlent 10 measure the
peutron fux, or equivaient, than 0 de-
termine the neutron dose In mds &8
provided Lo subparagraph (3) of this
paragraph, cte rem of neutren radiation
may, for purposes of the reguations o
Lhis part. be assumed 10 be equivalent
10 14 million neytrons pPer square centle
meter incident upon the body: or, U
there exists suficient information 10 estie
male with ressonadle sccuracy e ap-
proximate dlstribution I energy of the
neytrons, e incidest Dumber of nev-
rons per squAre centimeter equivalent
o one rem may be esllmated from Lhe
followng table:

Kavrsom Firt Deows Datrrasrm

% FA o

.

N ber o

oirons D

- - D
Umeter

n;‘,
i

Kowiren reargy ('Sem)

fa
i
i
li!

B ————
e e e ——

B i

(d) Por determun:ng exposures o X or
gamma reys up 0 3 Mev, the dose limits
specified (o 1§ 28101 10 20 104, Inclusive,
may be aasumed L0 be equivalent Lo Whe
“air dose”. Por the purpose of this part
“air dose” means (hat the dose s meas-
ured by & property calibrated appropriaile
st ument in air 4t or near the body sur-
face in Whe region of Dugbest dosage rate,

38 Fn 9

§205 Unite of mdicectivity.

(&) Radioactivity s commonly, and
for purposes of the regulations in this
part aball be, messured io terms of dise
integrations per unit time or in curies.
One cuxte=3.7210" disintegrations per
second (dpe) =22210" disintegralicns
per minute (dpm’. Commonly used sub-
multiples of the curie are the millicurie
and the microcurie:

(1) Ome millicurie (mCl) '=0.001 curis
() "=8.7210" dpa.

13" One microcurie (LCl) '=0.000001
curie=3.7x10" dpa.

() |Deletad 40 FR S0704.]
{¢) |Deletad 39 FR 23990.)

rl 20.6 [nierpretations.

=
-

Except &3 specifically suthorized by
the Commuission in xriting, no interpreta~
tor of the meaning of the regulations in
this part by any officer or employee of
the Commission other than a writlen in-

£ terpretation by the General Counsel will

be recogruzed to bde binding upen the
Comumission

§ 20.7 Communications.

Except where otherwise specified in

this pert, all communications and ree

FRWYM

body greater than that permitted under

paragraph (a) of Lus section. provided:
(1) Duning any calendar quarter the

1otal eecupationsl dose to the whale

_bodv shall not exceed ) rems: and

12) The dose 0 the whole body, vhen
sdded w0 the accumulated occupational
dose to the whole body, thall not exceed
§ 'N<i8) rems where “N™ equals the in-
dividual's age o years at his last dirthe
day: and

(3) The lcensee has determined the
individual's accumulsted occupstional
dose 10 the whole body o Form NRC, or
on & clear and legibaz recovd contue
ing all the information required in that

~ form: and has otherwise complied with

the recuirements of § 20.102. Asused o
paragraph (b)), “Dose Lo the whole body”
shall be deemed (o Include any dose 0
the whole body, gonads active blood-
forming organs, head sad trunk, or lens
of eye.

] 20102 Determinabon of prior dose.

(s) Each licensee thall require any
individual prior (o first entrv of the
indivndual (310 the Licensee s restricted
ares duning each emplevment or work

land.

ports concerning the regulations in this
part should be addressed to the Execu-
tive Director for Operations, U.S. Nu-
clear Regulstory Commistion, Washing-
ton, D.C. 20555. Communications, re-
ports. and applications may be delivered
in person at the Commission’s offices at
1717 H Street NW.. Washington, DC.; or
at 7920 Norfolk Avenue, Bethesda, Mary-

assigrument under such circumsiances
that the individual will receive or is
likely to receive i1t any penod of one
calendar quarter an occupational dose
in excess of 25 perceat of the applicable
standards specified in | 20.101(a) and

§f 201044} 1 dusclose in & written,
simed slatement either (1) What the
individual bad 0o prior occupational

s=csuswellild !

-~
-

@ ..o man

rr?! A

RN

'—ﬂ FA BT b =

- Presissscs Dosss Leveia smw
Comea sTaaMows

§ 20101 Rediaton dose slandards for
nGinduals In restncled aeas

(a) ln sccordance with the provisions
of § 20.102(s). anc excepl as provided in
paragraph (b) of this section. no licensee
shal! possess. use. or Tansier icecsed
matenal o such & manner as 10 cause
any individual 1o 8 restncled ares to
receive o any penod of one calen far
quarter rom radicactive matenal nd
other sources of radiation a toal
occupational dose 1n excess of the
standards specified o the fodowing
table:

Re=s per calendar quarter

|. Whole body: hesd and Lrunk. scuve
blood-lorming organs; lens of
eYRe. Or EONAGS. .. ..n csnsancens 3%

2 HMands snd jorecrma; feet and
SARIIN. cccoocosssosscssssasasses IO

T R L TE O t——

b) A licensee may permit an
individual (o a testicied ares o receive
» lotsl occupational dose 10 the whole

TWherever possible. Lbe sppropriale uasm
showld De writlen oul &8 “rumes) " “millie
cure(s),” of “microcure (4)." and Lhe sbbre
Viatlons shouid Dot Be used.

o Amended J6 FR J4ss.

M FRI?

dose curing the cwrent calendar
quarier. or (2) the nature and amount of
any occupaucnal dose which the
wdvidual may bave received dunng
that specificaliy identified current
calendar quartier trom sources of
radiation possessed or controlled by
other persons. Each Licensee shall
mantawn records of such statements
unul the Comumussion suthonzes their
disposiuon

(b} Before permitung pursuant \o
§ 20.301(5). any individual 1n & restnicted
ares Lo recen e an occupational
radiation dose 1n excess of the
standards specuied n § 20301(a). eack

[ Lcensee shall:

—

(1) Obtais » cernificate on Form NRC4, or
on & clesr and lepble record .
containing all the Information required
in that form. signed by the Individual
showing each period of time after the
individual sttained the sge of 18 in which

3 the individual received an occupationsl

dase of radiation ; and

& @) Caiculate on Form NRC4 in scoord-
2

Ance with (the ISUUCTION appesr

ing therein or on a clear and legible
record containing all the information
required In that form, the previously ac-
cumulated occupational dose received by
the individual and the additional dose
allowed for that Individual under
§20.101(0).

March 27, 1981(reset)
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pulated In Regulatory Guide 0138
tepilable Programs {or Respirator
Protecueon **

d' Notwithstanding the provisior., ©
PNy ‘B and ‘¢ of this section
MMLION mMay impose further

restrictions
1' On the exient to which 8 licensee
nake allowance for use of res
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¢’ The licensee shall noty
¢. the Director of the appre
ciear Reguiatory C s
and E: Regional OfMce
n Agpendix D at least 30 davs bef
date Lhat respiratory protective
ment s Arst used under the
of this section

' A licensee who was author
make allowance for use of respiratory
protecuive ecuirment prior w Decem-
ber 29 1978 «hsl bring his respirs.
IFY proteclive Zrogram Inlo conforme
ance with the requirements of pars-
graph ¢ of this section within one
vear of thai date and i2 exempt {rom
the requirement of paragraph (e of
this section

-—

om
gniorcement
e Lhe
eqQuiD-

provisions

‘T™his incormoration DY reference provi.
pen w proved by the Direcior of the Ped-
eral Repister co Oclwober 18 1§78 Single
ropies of Reguiatory Guide 8§18 are o bile
from the OMice of Standards Develo=ment
US Nuciear Recuiatorr Commission. Wash«
ingon. DC 20558 upon written reguest

Lapusare ol munees

cerisee 'ha DCANeSs. use Or
ensed mat A suekh »
1o cause Any tRin
ed area u o eArs

sne

Garter P d
. ¢

2088 1N excesd

n

ensee shall posscig

icensed ma'erial

A3 '0 cau

cied area. who s urder 18
of 4g* 10 B2 exposed 10 airvorne
oacuve maternal possessed by 'he
A%¢ N AN AVerage concentration 0
of the :mits spec:fied in Appendix
I1 of this patt  For purposes
arasraph. concentrations ma,
over perwd’ uOt greater

narest

e 3% FR 1O 14

1

The provisions of 1020103/ (2
20103:¢' shall apply 0 exposures
vject o paragraph b of thys rectuion
ept that the references in 4 20.10)
2" and 20103:¢' to Appendix B
e I. Columa | shall be deemed 0 be
rences (0 Appendix B. Table I1. Col-

1
i

FR 5230

4= -
3 = o - -
e T2

1[__"

Permssbile lesels af rudiatn

¢ 20,105
" ou’ul--l'ulr'l
re may de inciuded in anv ap-
for a license or for amendment
NSP Uroposes Limits upon ievels
10N in uaresinicled areas result.
from the applicant's possession or
of radicactive material +nd other
aduation Such applicat:ong
nelude infoimaiion as 1o anticls
adiation levels and an-
fupancy umes for esach
area involved The Com.
purove Lthe proposed Ls
i demonstrates that the
Umits are not likelv 1o cause
na:vidual Lo reccive a8 dose Lo th
ole BodYy in any period of one cale
nexcest of 0.5 rem
b Excout a8 authos
ss0n gTSyANL W paraz
115 section. no icensee shall possess. use
or transfer lhicensed mater:al :n such »
manner 23 10 create In any unrestricted
area from redicaci.ve mater:al and oiher
sources of radiation in his possession
1) Ragiation levels which if an indi-
vidual were NUously piesent in the
ares could resull in his receiving 3 dose
N excess of two millirems 1 Any one
nour. or
' Raduativn

irrus

o4 of

cant

2rd DY 1he
azh

ISFR 10914

ront

ndi-

the
dose
ieven

evels which if an
VIGUA! were continuousiy present in
arca could resyglt in his receiving a
in excess of 100 millirems in any
ronsecui.ve davy

-

(c) In addition to other requirements
of this part licensees engaged in
wranium fuel cycle operations subject to
the provisions of 40 CFR Part 190
‘Eaviro nmental Radiation Protection
Standards for Nuclear Power
~perations.” shail comply with that
part.

§20.106 Radioacriviey in
unresunicied areas

sl T I AT T R4

eMuents w

&) A Ucenses shall not possess. use,
or transler licensed material 30 as 10 re-
A3 L0 AN unrestricted ares radiosct ve

. material In concentrations which exceed
| the limiu specified ia Appendix "B~
leif IT of this part, except as authorzed
pursuant 0 § 20.302 or parageph (b)) of
Wis section. Tor purposes of Lhis sece
Uon concentralions may be s eraged over
& pericd Dot greater than one year,

‘B An application for s license or
amendment n'ny include proposed Umiw
fugher than thosa specified n para-
graph ‘s of this section. The Cowmis-
sion wil approve the proposed limits
J the apphicant demonst stes:

1) That the spplicant has made a
ressonable effort o0 minimize the radio-
Aclivity contained In efuents W une
estricied areas: and

2 That it is not lkely that radic-
«CUve material discharged In the eSuent
“ouid result in the exposure of an indl-
Vidual W concentrations of radicactive
valenal In alr or waler exceeding the

mits specified In Appendix “B”, Tabie
11 of this part

€' An applicstion for higher
pursvant to parsgraph (b) of this sec.
tion shall include Information demon.
strating that the applicant has made &
ressonadle efflort to minimize the radio-
MCLUVILY discharged in effuents o unre
Mrcled aress, and shall include, s
perunent

1" Information as o flow rates. ‘otal
volume of e®uent, peak concentrat! a of
fach radionuclide in the efuent. and con~
centration of esch radionuclide iIn the
eMuent aversged over & penod of one
yearal une point where the efSuent leaves
8 SLACKk. tube. pipe, or sumlar condult:

(2' A description of the properties of
the rfluenws. Including:

(1 chemical composition;

'+ physical charactensucs, including
sSuspended solids content o lguid efu-
ENLS. ana nature of gas or serosol for u.r
eBuenys

‘1) the hydrogen ion concentrations

tpM) of liquid efMuents; and

'I¥) the size range of particulates n
eBuents reiessed (0w alr.

(3) A description of the anticipated
human occupancy in he unrestricted
Ares where the highest concentration of
radioacuve material from e efuent is
expectied. and. In the case of & river or
Siream s dosernipuon of water uses down-
stream [(rom the polmt of release of the
efMuent.

4) Information as Lo the highest cone
Sentrauion of each radionuclide o an
unresincied area. including anticipsted
concentralions averaged over s Deriod of
one year:

() In alr st any point of human oe-
CUDANCY: or

limits

I9FR 14404

March 27, 1981
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RAotaTiON SYMBOL

| Cross-hatcheg ares 4 0 be magenta or
mirple
1 Background s to be yellow

‘2), In addition to the contents of signs
and labels prescribed in this section, U-
censees may provide on oOr near such
signs and labels any additional informa-
tion which may be appropriate in alding
individuals 2 m.niumize exposure to radi-
atiun or to radicactive matenal

‘D' Radiation areas. Each radlation
area shall de conspicuously posted with
A [igN or signs bearing the radiation caue-
tion symbol and the words:

CAUTION !
RADIATION AREA

‘¢' High rodigtion areas. ‘1) Each
hish radiation area shail be conspicuye
ously posted with a sign or signs bearing
the radiation caution symbol and the
words

CAUTION
HIOH RADIATION AREA

(2) Each entrance or access point to
a high radiation area shall be:

(1) Equipped with a control device
which shall cause the level of radiation
0 be reduced bdelow that at which an
individual might receive a dose of 100
millirems in 1 hour upon entry into the
area; or

() Equipped with a control device
which shall energize a conspicuous vis-
ible or audible alarm signal in such a
manner that the individual entening the
high radiation area and the licensee or
& supervisor of the activity are made
aware of the entry: or

(i) Maintained locked except during
periods when access o the area s re-
quired. with positive control over esch
individual entry.

‘3) The controls required by subpars-
graph 2) of this paragraph shall be
established in such a way that no iodi-
vidual will be prevented {rom leaving a
high radlation area.

4) In the case of a high radiation

T e B L

-

- ————

ares established for a period of 10 days
or less, direct surveillance to prevent un-
authorized enti'y may be substituted Jof
the controls required by subparagrapgh
(a) of this paragraph.

$) Any licensee, or applicant for a

P v--=+a, may apply o tne Commissicn
$ for approval of methods not included (n
z subparagraphs '2) and 4) of this para-
-

graph {cr contralling access to I'igh radi-
attion arear. The Commussion will
approve the proposed aiternatives if the
licensee or applicant demonstrates tnat
the alternative methods of controi w.il
prevent unauthorized entry into a high
radiation area, and that the requirement
of subparagragh '3) of this paragraph is

Ln. t.

(§) Each area in which there may exist
radiztion levels in excess of 300 rems in
one hour at one meter from a sealed
radio-active source that is use” s ir-
radiate materials shall

(1" Have each entrance or access point
equipped with entry control devices
which shall function automatically te
prevent any individual f{rom inadver-
tently enterming the area when such ra-
o diation levels exist: permit deliberate
2 entry into the area only after a control
3 device is actuated that shall cause the
« radiation ievel within the area. from the
“ sealed source. to be reduced beiow that at
S which it would be pussibles tur an in-
dividual to receive a dose in excess of
100 mrem in one hour: anc prevent op-
eration of the source if the source wonld
produce radiation levels \n the area that
could result in a dose to an individual in

try control devices required by this para-
graph ¢ 16 shall be establi-hed in such
a way that no individual wul be pre-
vented from leaving the area

i1 Be equipped with additional con-

' This paragraph (¢ 16) does not appiv to
radioactive sources *hat are used in tele-
therasy. In radiographr or in completely
seif-shielded irradiators it which the source
s both stored and operated within 1he Same
shielding radiation darrier and. in the de-
signed configuration of the irradiater. is al-
WAYrs pavsicaliv inazcessidle 1o any individual
and cannot create high levels of radiation n
AN aArea that is accessible 0 ant individual
This paragraph (118 aiso does not appiv 10
sources from which the radiation 8 inci-
dental to some Other use nor o nuclear re-
actor generated radiation other than radia-
tion from DbBrproduct. source or special
puciear materials that are used n sealed
sources in non-seif-shielded irradiators

‘These requirements appiy after Mar (4
1978, Each person licensed t0 conduct activie
ties t0 which tRis parsgreph (¢) @) applies
and who is not ia complian. e with the pro-
visions of this paragraph 22 Mar 14 1978
snal file with the Director. OMce of Nuclesr
Material Safety and Safeguards U S. Nuciear
Regulstory Commussion. Washington, DC
20555, on or before June 14. 1978 information
describing !n detail the actions taken or to
be taken to achieve compliance with this

by Dec. 14 1978 and may continue
activities in conformance with present license
conditions and the provisions of the pre.
viously effective f 20203 until such compil-
ance is achieved. PFor such persons compli-
ance must be achieved not later than Dec 14

tAMended 4 PR 2187,

207

- - — e -
ey

trol devices such that upon faijure of
the entry control devices to function as
required by paragraph ‘¢ 81 of this
section the radiation level witlun the
area, from the scaied source snall be
reduced below that at which it would de
cossible for an ndividual t0 receive 2
dose in excess of 100 mrem n one nour
and visible and audible alarm signails
shall be generated 10 make an individual
attempting to enter the area aware of
the hazard and the licensee or at least
one other individual. who is famuliar
with the activity and prepared to render
or summon assistance. aware of such
fatlure of the entry control devices.
‘il Be equipped with control devices
such that upon fatlure or removal of
physical radiation barriers other than
the source's shielded storage container
the raciation levei from the source shall
be reduced below that at which it would
be possible for an individual to receive
a dose In excess of 100 mrem in one
hour and visible and audible alarm sig-
nzls shall be generzted to make yoten-
tially affected individuals aware of the
hazard and the licensee or at least cne
other individual. who i1s familiar with
the activity and pirepared to render or
summon assistance. aware of the {ailure
or removal of the physical barrier When
the shieid for the stored source is a
liquid. mearn- shall Ye provided to moni-
tor the integrity of the sihield and to sig~
nal. automatically loss of acequate

aluelding Physical radiation Ddarriers
= that

cemprise permanent structurai
components. such as walis that have no

excess of 100 mrem .a one hour. The en- @ O #dible probability of failure or remcuai

&N ordinary cireumstances need not meet

ythe

!

rejuirements of
A BT

IV Be equipped with devices tiat il
automatically generate visibie and audi-
Die alarm = gnals to alert personnel n
the area before the source can be put
lito operation and i suMcient ume for
any individual in the area to operate a
clearly .Zentifed contrel device whicl
shall be installed in the area and ~iuch
can prevent the source {rom being put
into operation

v+ Be controlled by use of such ad-
ministrative crocedures® and such de-
VICes as are necessary 1o assure :iat the
area is cleared of personne! prior to each
use of the source preceding wlich use it
might have been possible for an uid:~
vidual to have entered the area

'vi: Be checked by a phveical radia-
tion measurement to assurc that prior 1o
the first individual's entry into the area
after any use of the source. the radia-
tion level from the source in the area is
telow that at which it would be possible
for an incividual to receive a dose in ex-
cess of 100 mrem in one hour.

‘vii' Have entry control devices re-
quired in paragraph «¢' 8/ ¢i+ of thus
section which have been tested for
proper functioning prier to initial
operation with such source of radiation
on any day that operations are not un-
Aterruptediy continued {rom the provie
ous day or before resuming operations
after any unintended interruption. and
for which records are ker: of the dates.
times. and results of such tests of func-

*Amended.

this paragraph

August 1, 1980
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PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

te) Cautior signs are not required i
be posted At Areas or rooms contalning
radicactive materials for periods of les

materials are constantly attended during
such peric<a by an individual who shall
< take the precaut!ons gecessary o pre-
gm;mummo'muwmmu
rdiation or radiosctive materials in ex-
sess of Lhe Limits esciblahed In the regu-
lations in this part and: (2) such ares or
room 8 fubject to the licensee's control.
(4) A room or other ares s not re-
Wuhﬂu‘v\m.uumnm.
and control s not required for esch en-
waAnce of access polnt 1o a room sr other
ares which i & high radiation ares soleiy
E because of the presence of radicacuve
@ materials prepared for transport and
peckaged and labeled in sccordance with
requlatons of the Department of
Transportaton.

W FR 9N

g

§ 20.205 Procedures for picking up, re
cnrving, and opening peckiges.
(a) (1) Each licenses who expects o

carrier: or
() If the package s 0 be
carrier’s

picked up

:
£

(v) Psckages contalning only
puclides with half-lives of less than 30
days and & total quantity of Do more
than 100 millicuries.

The monitering shall be performed a8

(2) If removable radioactive contami-

of 0.01 microcuries

per

100 square centimeters of packsge sure

face s found on the external surfaces of

the package, the licensee shall immedi-

ately notify the fnal delivering carrier

and, by teiephone and telegraph, madgram, or
facumile.t the sppropriate Nuclear Regulatory
Commismon (rsyecnon and Enforce-vent Re-

ponal Office shown in Appendix D.

— o — S—— =

36 FRIMON

<as-

Tama or Exwrt o Treg A QuasTres

from the external surface of the package
Lll excess of 10 millirem per hour,

the licensee

shall !mmediately notify by telephone

= sud telegraph., malgram, or facsimile.
€ the director of e appropriate NRC Re-
* gional Ofice listed in Appendix D, and
me final delivering carrier.

®FR ‘”12]

—

(d) Each licensee shall establish and
maintain procedures for salely opening
o which lcensed material is

received, and shall assure that such pro-
ssdures are followed and that due cone

steration Is given 0 special Instructions

for the type of package being opened.

é—l 20.206 Instruction of personnel.

X

¢ working in or frequent.ig any portion

Instructions required for uwmm:

% & restricted ares are specified in § 19.132
Ld this chapter.

m—— e — =

tAmended 41 FR | 6448,

April 17, 1981 (reset)




PART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

™ () (1) Records of individusl exposurs
0 radiation and W mdiosctve malevic!
which must be mawntained pursuant W
the provisions of paragraph (s) of this
sectio.. and reeords af hinassava. Includ -
ing resuits of whole body counting ex-
aminations, made pursuant to § 20108,
shail be preserved unul ilw Commission
wudhorizes disposition.
(2) Recorss of the results of surveys
and monitoring which must be maln-

section shall be preserved [or two years
siter completion of the survey except
that the following records shall be main-
tained until the Commission authorizes
their disposition: (1) records of the re=
sults of surveys 0 determine compli-
ance with § 20.103(a); () In the ab-
sence of personnel monitoring data, rece
ords of the results of surveys to deler-
mine external radiation dose; and (i)
records of the results of surveys used W
evaluate the release of radiosctive eSu-
ents to the environmen-.

{3) Records of disposal of licensed
maigrial made pursuant 1o §§ 20302,
20 303, and deleted § 20.304" are 10 be
maintained until the Commission
suthorizes their disporit’on

(4) Rezords which must be maintained
pursuani to this pa’ may be the orig-
\nal or a reproduced copy or microform
\f such reproduced copy or microform I8
duly authenticated by authorized person-
nel and the microform is capable of
ducing & clear and legible copy

41 FA 00

asrm '.,..1—-_——

r

storage for the period specificd by Com- &

o Mission regulations.

2 (§) If there is & conflict between the &

* Commission's regulations in thir part,
¢ license condition, or technical specifi-
. cation, or other writt:-. Commission ap=
< proval or authorization pertaining to the
retention period for the same type of
record, the retention period specified i
the regulations In this part for such
records shall apply uniess the Commis-
sicn pursuant o § 20.501, has granted &
specific exemption {rom the record re-
tention requirements specified in the
_ntulluou in this part.

7§ 20.402 Reports of theft or lom of
licensed material.

(a) Each licensee shail report by teles
phonet to the Director of the appropriate
Nuclear Regulatory Commission of the
appropriate Nuclear Regulatory Comme
< Son Inspection and Enforcement Re-
= gional Office listed in Appendix D, im~
.8 mediately after its occurrence becomes

fAmended 41 I X 43364,

‘St 30 W prwed b bunal of wmal

. -l —~ o o el Mo of v
vt cppw are e [ odes ol Bopian ¢ U
= v (o TR )

lained pursuant to paragraph (b) of this ¥ days alter he
s make 2 report in writing o the ippropn

known 1o (he licensee, any loss or theft
of licensed matenal in such quantities and
under such circumstances that it appears
1o the licensee that a substantial hazard
may resuit to perions a ur-estncted
wess

r (b) Fach licensee who is required to

make 8 report pursuant 1o paragraph (a)

2 of this section shall, within thirty (30)

learns of the los or theft,

ate NRC Regional Office listed in Appen-
dix D with copies to the Disector of
Inspection and Enforcemeat, u.s.
Nuclear Regulstory Commission, Wash-
ingion, D.C. 20555, setting forth the
_Louom; .nformation:

(1) A description of the licensed ma-
terial involved, including kind, quantity,
chemical, and physica. lorm;

(2) A description of the circumstances
under which the loss or theft occurred;

(3) A statement of disposition of
probable disposition of the liceaser ma-
terial involved;

(4) Radistion exposures to individ-
uals, circumstances under which the ex-

e e

posures occurred, and the extent of puwr
sble hatard to persons in uarestricted

($) Actions which have been taken, or
will be taken, to recover the matenial; and

(6) Procedures or measures which
have been or will be sdopted to prevent &
recurrence of the loss or theft of licensed
matenal

(c) Subsequent to fling the written
report the licensee shall also report any
substantive additional information on the
loss or theft which becomes available to
the licensee, within 30 days after he
learas of such information.

(d) Any report flled with the Commis-
sion pursuant to this section shall be 3o
prepared that names of individuals who
may have received exposure to radiation
| we stated in & separate part of the report.

"§ 20.403 Netifleations of incideata.
(a) Immediate norificarion. Each ¥

censee shall immediately notify by tele

!M and telegraph, mailgram, or fao
= simile, the Director of the appropriate
Z NRC Regional Office listed in Appendix {
=D of any incident involving byproduct,

source, or special puclear material poe
m‘byunm‘vm-nmund
or threatens 10 caure”

= paragraph (b) in this section shall in

(1) Exposure of the whole body of
any individual to 25 rems or more of
radiation; exposure of the skin of the
whols body of i1ny individual of 150 rems
ar more of radiation; or exposure of the

- feet, ankles, han. s or forearms of any

individual 10 378 rems or more of -adia-
Joa; of

(2) The reiease of radicactive material
in concentrations which, if averaged over
a period of 24 hours, would excced €,000
times the Llmits specified for such
materials in Appendix B, Table I, or

(3) A loss of one working week o7
more of the operation of any facilities
affected: oi
- (4) Damage to property in excess of
_' $200,000. §

r (b) Twenty-four hour nortification
Each licensee shall within 24 hours notify
by telephone and telesraph, mailgram. or

=~ facsimile, the Dicector of the sppropniate
£ NRC Regional Office listed in Appendix
3D of sy incident involving licensed

material possessed by him and whick may
uave caused or threatens to cause:

(1) Exposure of the whole body of
any individual to § rems or more of
radiztion; exposure of the skin of the
whole body of any individual to 30 rems
or more of radiation; or exposure of the
fset, ankles, hands, or forearms to 75

! rems or more of radiation; or
(2) The release of radicactive material

 in concentrations which, if averaged over
% 3 period of 24 hours, would exceed 500

times the limits specified for such ms
terials in Appendix B, Table II; or

(3) A lesz of one day or more of the
operation of any facilities affected; or

(4) Damage to property in excess of
$1,000.3

(c) Any report filed with the Commis
.ioa pursuant to this section shall be
‘pmnnd 30 that names of individuals
w who have received exposure to radiation

will be stated in a separate part of the
report,

r (d) For nudesr yower reactors B

2 censed under § SO.2T or § 50.22, the

wcidents included in paragraph (2) and

- 3dlition be reported pursuant to
'L! 50.72

jAmendad 41 TR 43048,

*Correction

Mud_l 27, 198i(reset)
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L Radionuciide Quan.ity n
funes
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“The Commiasion may reguire. & & license condl.
HONR. OF By MuUe reguiALIon of oraer DurTuAnL W
1 30.50. reports [rom licensers SN0 Ao i ved 0
wae radlonuciides not on this Il 8 quantities sl
flelent Lo chuse COMPArsDie "AGIALIOD v ve s

(b) When an individual terminates
employment with a licensee described
in paragraph (a) of this section, or an
Individual assigned to work In such a
lUcensee's facility but not employed by
Lthe licensee, completes the work as.
signment in the !iceisee’s facility, the
licens ¢ shall fumish to the Director
of Management and Program Analysis,
U 2. Nuclear Regulatory Commission,
Washineton, D.C. 20555, a report of
the individual's exposures to radiation
and radioactive material, Incurred
| during the period of employment or
| work assignment in the lcensee’s fa-
| cility, containing Information recorded
, by the |licensee pursuant o
| $§20.401(a) and 20.108. Such report
shall be furmnished within 30 days after
the exposure of the individual has
been determined by the licensee or 90
days after the date of termination of
employment or work assignmeat,
'_-“hlchﬂ‘ﬂ’ is earlier,

S— R T ——

—l 20.409 Notifications and reports 1o
individuals.

‘a) Requirements for notificaticns
and reports to individuals of exposure to
radiation or roZioactive material are
specified In § 19.12 of this chapter.

(b) When a l':tnsee I3 required
suant o {4 20,405 or 20 <78 to report to

e WO FR 22220 - -

|
:
)
;

e LR T T .

§ 20.502 Additional requirerents.

The Comunission may, by rule, regula-
ton. or order. mpose upon any licensee
such requirements. !n acdition o those
estabiished In the regulaiions n this
PArL, A8 i3 deemns appropricie or necessary
o protect health or to minimize danger

Lto life or property

% 20.601 Violations.

An injuncticis or other court order
may be obtained prohibiting any viola-
tion of any provisior. of the Atomic
Energy Act of 1954, as amended, or Title
II of the Energy Reorganization Act of
1974, or any regulatien or order issued
thereunder. A cour’ order may be ob-
tained for the payment of a civil penaity
imposed pursuant to section 234 of the
Act for violation nf section 53, 57, 62, 63,
81, 82, 101, 103, 104. 107, or 109 of the
Act, or section 208 of the Energy Reorga-
nization Act of 1974. or any rule, regula-
tion, or order issued thereunder, or any
term, condition, or limitation of any
license issued thereunder, or for aay
viclation for which a license may be re-
voked under section 186 of the Act. Any
person who willfully violates any pro-
vision of the Act or any regulation or
order issued thereunder may be guilty of
4 crime and, upon convicilon, may be
nunished by fine or imprisonment or
both, as provided by law.

-

- —— . ——
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APPENDIX 8
Concontarions in Al and Waier Abeve Natwal Bachg

Lime (20)

Any single radionuclide
noi lsted obeve wih
decoy mode other than
elpha emission o

ond with redicactive
hall -l less than 2
howrs.

Any single radienuciide
nol Heted abave with
docoy mede sther than
elpha smission o
speninnssvs Mrsien
and with redisociive
hall iife graaier than 2

Any single radienvclide
net'ted above. which
deca i by wipha emis-
slen ar spenionscus

In a3

[ln”
v
193

i

In 4%

;-n-—-—--

Tebis | Tabie ti

Cols [} e b 2 ™ ] ‘ Calb

A i Water Ak Waoier
P x10 axio? axe” =10
exto* Sxi10? axw* 2x10
axie’ axi0? Ixio* 7 x
lll.'l 2x10" P x10* éx10
T x10* S$x10? 2x10 * <0
*<10* S$xio? Ixw’ 210
I x10’ 1«10 axo’ =10
3=’ axi0? 1«10 " & x10
1 <10’ 2410" axi0* 6 <10
Ixio* <10 I xt0"* & <10
I =10’ S <19 4«10 2x10
*x10* S xi10 * 3«0 2<%
I xi10* Ixro*

axwo"* L 1<10 ™ 3~10

I
'
ax<10 " 4ax<w’ 2x0 " 3 <0
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* These rad trations are appropri-
atle for proteclion from radon-133 combined
with its short-lived daughtlers Allernalively,
the value 1o Table | may be replaced by one-
third (%) “working level™ (A “working

= level” 1s defined s any combination of short-
© lived radon-323 deughters. polonium-318,
“ jead-214, Dismuth-214 and polonium-3i4. in
& one lter of alr, without regard to the degree

GCL/aL(UCL/mL)(LC1/mL] (1 C1/n1)g Shiimrm: thet it vy s the wit-

particie snergy ) The Table Il value may be
replaced by one-thirtieth ('4:) of a “working
level. " The limit on radon-332 o
in restricied sreas may be besed on At au-
uual average.

14 Por soluble miztuise of U-208, U-234
and U-238 In air chemicsl toxicity may be e
lmiting factor. If the perceul by weight (en-
vichment) of U-338 is leas than b, the con-
centration wvalue for & 40-hour workweek,
Table I, I 02 milligrams uranium per tubilc
of alr average. Por any enrichment,
the product of the average concentration »ud
Lne of exposure during a 40-hour work week
not exceed 8x10* BA LOi-hr/ml, where
ia the apecific ac uy.’u.:u-n-h—
jed The ton value for Tabis Il s

0007 muligrams uranium per cuble v otey of
2 air. The specific activity for natural Wrg .ivo.
077X 10" curies per gram U. The specific
activity for other mistures of U-338, U-3338
and U-234, i not kuown, shall be:
BA=36X W' curks/gram U U de
SA= (044038 E400034 &) 10+ ¥2¢
where E Is the percer “age by weight of U- 238
expressed as percent.

*Amended 37 B0 2300
**Amcnded 39 FI 2190, Esinote re
designated 10 FR SOTu4
**ramended 40 R SoTo4
tAmended I8 FR 2904
f Amended W FH 25460, redesgnaied
0 R SuT04
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PART 20 ¢ STANDARDS FOR PROTECTION AGAINST RADIATION

Arrenorx C
Hateral

Arnericr mi-241
Anuumony-i123
Anumony-124
Anuumony- (28
Arsenic.7d
Arsenic-T4
Arsenic-78 .......
Arsemic-TT ..
Barium-131

darrma L 3

Banum-ie

Bromine-82
Cadmium-109 ...
Caamiume«11%m .
CMTIRNIAIR cocnnin: snesasusson
T T R G ——
[ 17 T T RSP ———— -
Carbon-i4 .
Certum-141
Cerium-«143 .
Ceriume44 .. ...
COIMB ST .ooosnnansncscasssnns
Cesium-13em ......
Costumeid . vnmnnne ——
Cesium-138
Cenium«130 ..
“osium~i3T ...
Chiorine-30 ... ........ OREp—
CRHITIIR I . . cosvssvnssnasnnnessnse
Chromium«81 ... .cccccencsnces
CODMLAIM ..o sosancasecsnsdoses
COBBINES ..ccccvncersssnsvcnnsnse
QUBRIEID ..covenvsnnsonsvsnsnene

B

COPPUM S ....concccocvconaceccee
Dreproaiun-188 .. ..cccececccnnes
Dysprosium- 1688 ..... SP—

PR 10D ...cocncssncssscsones
Eroim=17] .eenena
Evropiun-:52 92 a.
Earopimei 33 13 yr.

EUropiam«154 . conicncans

Europnim=18% . coveneaceas

Filuorie« 18 ....cccccsceea SR —
Cadolininin-1583 ........ cos sones
Cadolninim=158 . oeecnecas sseanse
CathlvumeT2 .. ceeea vesee
Germanuium-7T1 . ... cosse
Ouig-1"8 ....... csssmsccse cmsssee
D= . s sunsnsssovnss o
Halnune cossenscen cssssase
Holmiiim«108  ...cenencccnnnanes

Hyarugen-3
Indinni«113m .
Inatume«11em
FETT. TRVTITER B B .
Tnaiume=i18
logine-12%
ludine~ 126
Ivdine«'29
Iname-iJ1
wdine- 43
fodine-13"
lodine-134
[0EiNeg~138 ...cdvcnccvccsenanceas
Indiom-192 ..., ssccssanssnsssse
Indinme«i194 .

Tron-58

.............. ..

Kr\p\mu-”
Kripton-87
LAamtBARUM-180 coencnivniinnnane
Luters im«177

......... B

B

Manganesesdf .......cccccvcoccce
MUY OTI oncncscccscossance
o2 ) R —
MOtUrt +208 .....csssesnccssescss
Malvdeenum-M ... .o icncncnnas
Neodymium«14T ... nniicnnnnca
Neodviiun -« |48
NIeRMI+ID . coiivrcvncaraccnscassnn
Nickel <63 ....... sesesssesssassues
NEBM ....cocnvvcocnccsssnence
NISBIIRIIM . .ccccvvercncorcnnnse
Nishium-9s
Niobivm-97
O*mium.ins

B
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Materal
Lo T TEEE TR 1 1 R —
Osmium-i91
Qsmium-103
Palladium«103 ccovecccncncccnanas
Pallsdium-109 ........ sonsssson o

Phoapnorus-32 ..
Platinum-191 ..
Plasaum-193M cccccciceccnnccnce

! T30 LT T [ - I — .e
Platinumei9Tm coecnncnnccnnns s
Plasinum«197 .. cennnnee cossens
Plutonium-339 . ..enncnnean .
Poloatum=-210 ....ceeea-

Praseodymium- 143
g T LLTITT TR | R —
Promethiume 49 cocenecnccecnncen
Ragium-228 .....
Rhenium-i86 ...
RNGAIUM< I8 e ccvnicvccnnnnnns
ROCAUUM-I0IM . cecccnnccccnnncen
RBOAIUM-108 .. .cnncnccnnccnnne
Rubidium«88 ... ceevcnnnnnnnn-a
RUDIAIUM 8T . et cnnnncnannan
Ruthenium-97 . »
Ruth um-103

Ruthenium=108 ...cceeeecnccncnes
Rutheniumel08 oo cecncnnncccas

- —

SCAnAIUMAS ..cnenennnanccrncnn
Scandium-47
Scandium 48 ...oc...
Selenium-73% ..
L 1T U R——
Sliver-126 ...
Siiver-110m
SlIverell]l .cecececccncceccsaccoces
Sodium-24 .o
Strontium-88 .
Suontium-89 ...
Swontium-90

StMOALUUMI] ccvccccccccnnccccnce
S1rontium 92 .c.ccececccccccccncee

L LT T8 e =——
Tantalum-182 ...
Technetium-908 ......
Technetium-8Tm ..
Technetium-97T . ...
Technetium-99m

Technetium -89 ..:::::::::.':
Telurtum-1250 .ccvvececnccnence
Tellunum-123TM .ccvcceccncnnnns -

Tellurtum-127 . ooe vuen
Tetlurtum«120m ...

Tellurtum-131M cocveicannnsn sees
Tellvrium-132
Tervium-«160
Thalllum-200
TRl UL o acovevccnnssssasns
Thaltlium~202
Thallivm-204

B

turel)t
TRUNVIA LT soceconcscsanisssone
Thulium 17
THEIE sssesionsnisnssspandive s
TR . cuvcrecinccnsesnsnnsnsse
Fungsten=18l ....ccccccecescocnce
Furgsten- 188
Tungsten-187 .....

um (ntnnl)'-.--..........
Uramiumi-203 ..ccevccccoccscocccse
Uranium«234- Uranium-238 ......
Vinadinm 48 ...coccccccccccncnne
Xennu-13im
Xennn-133 ..
Xenon-i38 ...
Yiierntum-173
YUANMDO . ovvvrncocnncocanns
YILHUoEL . cvsonsnonsovecsessans
THRAUMIP ...cocnsrcesccansacese
Yiunum-983 .
P ATIT I .
Zinc-60m .......
TBE .covccccccscnttsrcnncncns
ZIFCOrIUM 0] . ccue cicennncnccnce
Zirconium-98 ...ccveiiniioncnccan
ZIrcontum 0T cccvincnivcnnnncnnne

B T T
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| Any siphs emitiing rdionuclide

£
3

=
-

oot listed above or mixtures of
alpha emitters of unknown com-
position
Any radionuciide other than aiphs
emitling rsdionuciides, not lLsted
Above or mixtures of bdeta emite

e L L L L L LT T

t_ ters of unknown compaosition...

Note.—For purposes of § 20.303. where

o

there is involved a combination of isotopes in
known amounts, the limit for the combination
should be denved as follows. Determine. lor

each isotope in the combination. the ratio

belween the quantity present in the
combination and (he limut utherwisa

established lor the specific isotope when not
{n combination. The sum of such ratios for ail

the isotopes in the combination may not

exceed “17 (Le.. "unity”).




it Mo, UNITED STATES

i B , NUCLEAR REGULATORY COMMISSION
3 RS J Office of Public Affairs
i Pl g Washington, D.C. 20555
No.  80~182 FOR IMMEDIATE RELEASE
Tel. 301/492-7715 (Wednescay, October 8, 1580)

NRC CONSIDERS CHANGES TO REGULATIONS ON DISPOSAL OF
RADIOACTIVE WASTES RESULTING FROM MEDICAL RESEARCH

The Nuclear Regulatory Commissicn is considering changing
its regulations to eliminate the requirement that licensed
biomedical research labcratories and hcspitals send animal
carcasses and vials containing tracer amounts of certain
radicactive materials to radiocactive waste burial grounds.

Under the amended regulations, -licensees would be able to
dispose of these materials without regard to their radicactivity.

The licensed materials cocvered by the changes would be:

1) 0.05 microcuries or less of hydrogen-3 or carbon-
14, per gram of liguid scintillation media, and

2) 0.05 micreccuries cor less of hydrogen-3 or carbon-
14, per gram of animal tissue averaged over the weight of
the entire animal.

Tracer amounts ©of hydroc~n-3 and carbcn-1l4 are added to
chemical compounds or experimental drugs to study the drugs'
behavior in research animals. After the drug containing
radicactive material is administered to an animal, a s~uaple
from the animal's urine, blood or body tissue is combtned
with an organic solvent--such as toluene--in a small wvial to
make a "liguid scintillation medium." The vial is placed in
a "liquid scintillaticn counter,” which measures the amount
of radicactivity in the sample. The radiocactivity amount
can be used to derive the needed information on the behavior
of the drug. The vials are used once and then are ready for
disposal.

Research laboratcocries and hospitzals throughout the
country are using between 84 and 159 millicn vials per year,
which represents 200 to 400 thousand gallons of liguid
scintillaticon media. Disposal of this waste in radiocactive
waste burial grounds requires approximately 400 thousand
cubic feet of storage space at a cost of over $13 million
cer vear.
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INFORMATION REQUIRED FOR COMMISSION APPROVAL OF
TREATMENT OR DISPQSAL BY INCINERATION

Revised October 3, 1979

1.

State specifically the isotopes you wish to incinerate. For each
isotope listed, you shou'd submit calculations demonstrating that
air concentrations of the effluents at the stack are in accordance
with the requirements of Section 20.106 of 10 CFR Part 20.

Submit the characteristics of the incinerator such as height of
the stack, height of and distance to buildings in the surrounding
areas, rated airflow of the incinerator in cubic feet per hour or
similar units and its proximity to any air intake ducts.

The gaseous effluent from the incinerator stack should not exceed
the 1imits specified for air in Appendix B, Table II, 10 CFR Part
20, when averaged over a twenty-four (24) hour period.

In order to be in compliance with the ALARA philosophy stated in

_Section 20.1(¢c) of 10 CFR Part 20, the ?aseous effluent from the

incinerator stack should be a fraction (approximately 10 percent)
of the limits specified for air in Appendix B, Table II, 10 CFR
Part 20, when averaged over a one year period.

Describe the method of measurement.or estimation of the concentration
of radicactive material appearing in the ash residue.

Describe the procedures for handling and disposing of ash from the
incinerator.

Describe procedures to be followed to prevent overexposure of
personnel during all phases of the operation, including instruction
given to perscnnel handling the combustihles and the ash.

Submit evidence that al'l state and local regulations concerning
incineration of radioactive material have been met by your
institution.

State the maximum number of burns to be performed in any one week
and the maximum number of burns per year.

Enclosure 3



