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A shortfall in commercial low-level radioactive waste disposal capacity has

developed over tne past two years. It is anticipated that disposal capacity

will not increase over the next several years and could, in the short-tenn, 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 development uses of radioisotopes at

medica.1 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 low-level

radioactive waste burial sites. The NRC staff believes that in many instar.cer

medical and academic institutions can realize substantial volume reduction,

perhaps as much as 50 percent, for such waste if good waste nunagement practices

are followed.

The attached Flowchart outlines schematict.lly basic steps for effective waste
~

management at medical and academic institutions. Each step is discussed in

turn below.

I. 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. singly requires administrative procedures for careful preplanning of, , ,

h work, effective management control, and care in the use of radioactive materials.
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II. Segregation of Radioactive Waste

Most laboratories generate several types of waste streams in the-

course of conducting their woric. Segregation will lead to a volume reduction
'

of the radioactive waste which eventually nust 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|

radioactive waste generation, typical of medical and academic institutions, are
|

~

described below, each of which can be treated differently.
|

e Non-Radioactive Waste
.

The first step in waste segregation is to assure that waste treated,

as radioactive waste is, in ' fact, radioactive waste. Care nust be exercised

to separate radioactive waste from non-radioactive waste as it is generated.

Heretofore, because it was easier and the cost was,not prohibitive, there was

little incentive to exercise control in this manner. Rather, many laboratories

treated as radioactive .any waste associated with the use of radioactive material.
,

Again, administrative procedures, effective management, and care is needed to

be certain that non-radioactive waste is separated from radioactive. The

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

e Radioisotopes With Short Half-Lives
*

The attached table contains a list of comonly used radioisotopes in

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

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

normally reaches background levels, i.e., the radioactivity 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 cah be disposed of through normal trash channels. . .
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Holding materials for 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

too much storage space for this procedure to be' of practical value. Also,

biologic materials presert 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 ~ prior to disposal in normal trash.

For cEnsideration 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 (c) 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 Sewerage Systems

10 CFR 20.303 allows the release of radioactive materials under certain

conditions into 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.

.
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b. Radioactivity must not exceed in one day the concentration

limits specified in Appendix B, Table I, Column 2,10 CFR
_

Part 20 considering dilution by daily quantity of sewage,

or 10 times the amounts shown in Appendix C,10 CFR Part 20,

whichever is 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 radioactive material must not exceed

one curie per year.,

.

In addition to that which had previously been allowed under the

provisions of 10 CFR'20.303, the Commission recently approved an amendment

to this 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 limit for all other radioactive

isotopes which presently exists. This rule is in effect as of

March 11,1981.

III Scintillation Fluids and Animal Carcasses Containing Tritium
and Carbon-14

A proposed new Section, 20.306, to 10 CFR 20 became effective on

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

animal carcasses containing l'ess than 0.05 'uCi/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 radioactivity. However, since scintillation 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-radioactive material.

The NRC staff estimates that scintillation fluids and animal

carcasses containing tritium and carbon-14 constitute 52 percent of 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
'

realizing substantial volume reduction, institutions nationwide will realize a

cost of savings of about 13 million dollars associated with packaging materials

and disposal charges alone.

o Bulk 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. Two 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.-

t
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Incineration requires 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 worter 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

substah'tially reduce the total volume of radioactive waste that nust be disposedJ

. of by some other technique. -

e Burial in Soil on Licensee's Site

A license amendment may be applied for under the provisions of 10 CFR

20.302 (new rule effective by February 1981) for burial of small quantities of
.

materials on a licensee's site. Generally, such application nust demonstrate

that the site is suitable and is controlled and at such time as the institution

may ?bandon the 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 exanple, it may offer a way to dispose

of large animals, agricultural products, or ash from incinerators containing
'very low concentrations of tritium and carbon-14. An obvious consideration in

this provision is that a licensee must have a suitable burial site and be

prepared to dedicate the ground fer this purpose, thus precluding alternative

uses.-
--
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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 nay be other methods involving certain

types of waste streans that are practical and safe for waste disposal. These

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

e Commercial Waste Disposal

Whatever waste re'nains after the procedures outlined above have

been' followed generally reeds to be sent to connercial low-level waste burial

grounds. The NRC staff believes, however, that hy careful attention to manage-

ment controls and by taking full advantage of existing provisions of the

regulations, niny institutions can realize substantial 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 hy Decay-in-Storage Method
2. NRC Considers Changes to Regulations on Disposal of

Radioactive Wastes Resulting from Medical Research
3. Information Required for Commiss. ion Approval of Treatment

or Disposal by Incineration

.
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FLOW CHART

PROCEDURES FOR EFFECTIVE WASTE MANAGEMENT'
_

_

_-

Minimize
Waste

Generation

Waste
Segregation

.

Animals &
Radio tive Liquids Scin . Liqu ds-

s

H +C.

Y s/ N/ N/
Normal Trash Hold for De' cay Sanitary Disposal as Non-

(20.302) Sewage Radioactive and
(20.303) biologics>

i Normal Trash (20.306)
i

l

-

Bulk Waste
& Trash

1

_____%/.___.
,

Volume Reduction ,,

e.g. Compaction, ' (Optional Process Step),

Incineration, ,

(20.305), ,
,

v V h
*

Commercial Other Disposal -

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

-'
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.

.-

Examoles of Short-lived Isotopes Suitable For

Hold-to-Decay Method
.

Isotope Half-Life

Tc-99m 6 h*

Mo ' 67 h
9

Na-24 |4-15.h

P-32 14 d**.

P-33 24-25 d-

K-42 12 1/2 h

Cr-51 28 d

I-131 B.05 d

I-133 20.3 h

.

.

S

I

|

:

|

| * h = hours -

( ** d = days-

l
'
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fNFORMATION TO BE SUBMITTED WHEN REQUESTING AMENDMENT TO DISPOSE !

0F RADI0 ACTIVE WASTE BY DECAY-IN-STORAGE METHOD

This is in reference to your request for information concerning authorization
.- __. to dispose of. radioactive 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 accumuletion of used Tc-99m
generators as well as other solid waste.

Identify adjacent unrestricted areas located 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).

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

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

4. Describe your procedures for monitoring the ' aste to assure that it hasw
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.

.

Remove all shielding prior to monitoring.c.

d. Maintain records of these surveys as required under .10 CFR 20.

5. 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. .

.
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS<

TITLE 10. CHAPTER 1. CCOE OF FEDERAL. REGut.ATICNS-ENERGY
.

PART STANDARDS FOR PROTECTION AGAINST RADIATION
20

GENERAL PKUV438UNS g,,,,gg, g,g g,,,,,,g g
Appeness B-Concenerssions la ser sad waterg,,, sheve naturst background.

toJ Pee, dI8 O
#P'pe'*ndia 0'-United Sales Nuclear Resula.1 bhs. Ap

forF Commesseen laspecteos and in.2
2o.4 Unsis of radiation deos,

""' U8 ''" * 8 ""'
.

20 4 Unets of rudeoscilwer. AUTHORITY The proviseens of etws Port To
20.6 laterpretations. lasued undee secs. 53,43. eS. St.103.104.164
20.7 Com mmascations, es 3as. 9 30, 9 3 3. 9 3 S. 9 34. 9 37. 944 as

amended: 42 UAC. 207 3. 209 3. 2m. 211PERMISSIBLE DOSES. LEVELS. AND 2133. 2134. 220L For me purposes of see.
CONCENTRATIONS 22 3. 48 Sat. es t. as amended:42 UAC. 1954. as amended, and the Energy Re*

2273. 4 520.4ot.20.409. assued under ses.toJoe Esposure of individsses to redle. let o., IS Sae. 953, as amended 42 U.S.C. orfan12st2on Act of 1974 should, in ad-
2 ' *P* .sa diuon 14 comp. lytes wit 24 the requirt.t6on en resencted steas.
58st. k 8 S 'e [e3''[s'C "sa'sk N htoJo2 Desermmanon of secumvisied menta set forth in tats part, make everydose-

toJo3 Esposure of ladividuals to conren (Soc. 81.101b. Puh 1. 83-rt33. es Stat. 931. 944 ,. reasonable esort to maintain radiation
.

',",'M,* ',",dj'** '" "'' '"'' as amended (42 UAC. 2111. r:01L Sec. T1. e exposures, and releasas of radioactive
Pak t.43-434. ae 5aat.1342 (42 U1C. 584til 3 rnateriala in ef5uents to unrestrteted2oJo4 Esposurv oi numers. e areas. as low as ts ressonably achievable.

20Jos Permeaabne lewis of radiation la
unresencted steen. (Section te1b.,181o Pub. t. 83-to3. 68 Stat * The term "as low as is reasonably

20Jos Radioactivity in etnuents to unre. 944. 95o [42 USC.12cth Sec. 201. as O s[chievable* means as low as is reason..

' am 1. .SaSaL W. M L ably achievaWe mg Vto account W
Me' dica as's and therspr.

94-r9. as Stat. 411 [42 USC. 584t h state of technology, and the economics of2oJo?
toJoe Crders requetas fwamming of Ho, Memorandum of Understanding between the improvements in relation t:s benefits to

asser servuwe. EnvironmentalProtection Agency and the the public health and safety. and other
PRECAUT1CNARY PROCEDURES Atomic Energy Commission. August 1972. 28 societal and socioeconomic considera.

[ F14 24938. September t1.1972) tions, and ta relation to the utill:ation
2 o.2 00 See w ys. rif atomic energy in the public interest.( 20.2o2 Personnel sionstoring.
20.2o3 Cauteen siens, labees. sisnata, and t 2o.2 Scope..

contro n.
The regulations in this part apply to

! Proce' uS"f'or pSc\ ins up, rusie. :" all persons who receive. possess, use, ord2
nas.and e nens packages.

20.204 Instewst6en o[*personaet = transfer materist licensed pursuant to= 0.1 Purpose. the rigul.itions in Parts 30 through 35,40,5220.207 seersse and comirot or hcensed

11sh standards for protection against ra E 60 or 70 of this chapter. including
eal h regulauona in this part estab-" " " " '"

WASTE DisPOUL
3 diation hazards artsing out of activities . pcrsons licensed to operate a production

=

c underlicenses tssued by the Nuclear Reg- 1 or ut3 zation facility pursuant to Part 501i20.300 cenma requirement.
20.3o1 Method foe estainins : provst of

DispouSr e M a*s"t, "* ulatory Commission and are issued pur. L,pIthis chapter."
2o.203 b suant to the Atomic Energy Act of 1954 $ 20.3 Definitione.sewersse sysuma.

ne'oe
as amended, and the Energy Reorganiza= ta) As used in this part:

(1) *Act* means the Atomte Energy ,i neers.2 Tre tion Act of 1974.t ie s. * Act of 1954188 Stat. SIS) including any" -

RECORDS REPORTS. AND NOT1FICATION " (b) The use of radioec'Jve matenal or amendments thereto:
other source ; of radsauen not licensed ;; (2) * Airborne radioactive esatertal*

storing. and despenaL by the Commission is not subject to the g means any radtoactive matettal dispersed20.4es Recorde et surwys. radiation moe.

2o402 Reports of taeft or lois et scopaed re8vlations in this part. However. it is ein the air in the form of dusta, fumes,
' * mista vapors, or gases;

the purpose o( the regulations in this $- (3) * Byproduct matertal" means anymaternel.
to.4o 3 Notencesions of incidents. part to contr i the stession, ase. and radioactive matertal (except special nu.!I4N NNN o,merosw.s and es- transfer of ficense matens by a y clear material) yielded la or made ts-

mmw tenis and seneenerassoas. 2 licensee in such 8 Inanner that the total dtoactive by esposure to the rad!stlosto.404 i Reserved |
20.401 kmoamel meestenas teparta. ; dose to an individual Uncluding incident to the process of producing or

E esposures to licensed and unhcensed ,yultzing special nuclear matertal;
2s.40s Reporta of periennes menisertas se

n sou es r d non,whether f (4) "Cafendar quarter" naamaa mot tens'*"" '''***#** **

g than 12 consecutive weeks nor more than20.409 Notenca 6ene and reports se lee, in the possession og gge g;cenSee or any a H oo uh w h '1'he h h erendusta,
other person. but not includin8 ' quarter of each year shall besta in Jane.

T!ONS AND ADDITION AL REQUIRE- erposures to radietton frost naturel f ary and subsequent caleodar quarters'

background sources or medical 0 sha!! be sucds that no day is included fa
more than one caleodar quarter or

1o.soe Applicasions fee eumptioas. diagnosis and therapy) does not eaceed
omitted from taclusion within a calendar20.se2 Aadational requerements. the standards of todiation protectice

_fescribed in the regulanons in this part. gQ 13ggf deh
pENFORCEMENT

calendar quarters except at the beginning
to.6es vlonstlene "* Ce3 Ta accordance with recommenda, of s ealendar yeer.

j$oos of the Federna Radistson Council,i
' "

s pproved by the President; persona ena' ~

sased in acts,1ues under ueenses issued. (3) "Commism,on* means the Nuclear Regu.

by the Nuclear Regulato's7 Commisanon hsory Cosnmismos or its duty sethovued
. .*

pursuant to the Atomic Energy Act of j 'eF'**retativer.,.,
*

March 27,1981
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION*

~

/ uw boer. When the regulauena in tus g 20.s 1.si..f eedt.ntivier, body snater than that prmitted under
part sesocify a does dunct a gened of fa) Mactivity la commonly, and pararraph (a) of this section. provided-
use. the dose near.a the total quanuty for purposes of the regulauona in uus (1) Dunne any calendar quarter the
of radtauen absorted. per unas of maas' pan ahan be, measurins in terms of dis. total occupanonal dose to the whole

rtYof t e 5,,, ; antegrauona per unas uma or in curtaa. ,,, body shall not escaed J rerns: and
b during s One cate= 3Mx10 d.sm m u na per
diferent units of dose are in current use. 2 second Edpalm22210* dist=tagrat. tens

- Deansuons of un:t: as used in this part ., ,,,

tej ett The due to the whole body. whenmare set fctth in paragrache (b) and (c) *

of this neccan. R added to the accumulated occupational
and the micmeurte*. dose to the whole body. shall not exceed(b) The rad, sa used in this part. is a (1) one mm!curte (mC) '=0.001 curie g ,N-18 rems where "N" equals the in.measure of the dose of any tomizing rada. (Q) g3. a10 dpa. uartdual's age in years at his last birth.ation to body taasues in terms of the W One mlh W %WM day * andenergy absorbed per unit Inass of the curlem3. W dpe. 83) The Ikensee has determined theussus. One rad is the done correspond. , Individual's accumuisted occupauonalter to the absorption of 100 ergs per graza M pad 4 FR MW 2 does to the whole body os Fons NRC-4.orof tissue. tone mantrad (mrad)=0.001

e os a esene and le5Es reened costasa-rad.)
te) The rem. as used in this part la (c) (Deleted 39 FR 239901 l ing a!! the informauon required in that

=
.

a form: and has otherw'.ae comp!!ed witha measure of the done of any tonizir.g
rad:stien to body t!aeue in terms of sta l2M InmPwtassena. g3, g,,.utrements of i 10.103. As used in

Except as specifically authorised by paragraph tbl." Dose to the whole body"estimated biolosteal efect relsuve to a r

dose of onetoontsen (t) of 2.rars. (One the Commissson in writing. no interpreta. shall be deemed to include any dose to-

allitres (mrtm) =0.001 rem.) ne rela. E uoe of the meaning of the regulations in the whole body, gonads, active blood.
use of the tem to other dose unJts de. c this part by any omeer or employee of for1ning organa head and trunk, or lena
penda upon the t!ological efect under

M terpretation by the General Counsel wt11
'f eye.* the Commission other than a written in. o,

g constderauen and upon the condauens of
g arradlauon. For the purpose of the res* th 2 03 Demonsben W W esee.et ulauens :n this pa:t. any of the fo!!ow.

r.3 is considered to be equivalent to a (a) Each heenset sha'! require any* .

2 som of one rent 8 20.7 Comrnunientiene. In&vidual. prior to first entry of the-

nNa'u^on " ' Except where otherwise specifes in in&viduel tato the Lcensee'e rwricted ," ~ ' **

Q) A dose of I rad due to 2 . gsnuna, this part, all communications and r,. area durmg each empicpnent or work

er beta racauon: ports concerning the reeulations in this asstynrnent under such circurnslances
(3e A dose of o f red due to neutrena part should be addressed to the Execu. that the in&ddval mll receive or le

or high enersy protons: uve Director for Operations. U.S. Nu. hkely to receive in any period of one*14) A dose of 0.oS rad cue to part:cles c,. clear Regulatory Commistaan. Washirs* calendar quarter an occupational does
heavier than protons and with susciens a ton D.C. 20558. Communications, re.
energy to reach the tema of the ere: a: porta. and appucations may be de!!vered in ncess oW percent of the applicable

In person at the Commission's cSces at sta'1dards specified in | *0.101[al and!!It is more convenlent to measure the. *

neutrao !!ax. or equivslent, than to de. S 1717 H Street NW., Washington, D.C.; or . i 1104 aL to esclose in a wntten.
termine the neutron dese in rada, as at 7920 Norfolk Avenue.Bethesda Mary. 2 sed s:aiement,either(1)that the

,.

( prrided in subpararraph (3) of this land. ; individual had no pner occupauenal
a dow dunng the cu rent calendarpararnph.one tem of neutron radlauca -,

mar, for purpous of the regulauona in . a. =e * quarter. or(2) the nature and amount of
this part. be sasumed to be equ2rajent

em- n ta.c. m n.. ,. any occupanonal dose wluch theto 14 minion neutrons per souare canti. =

meter inc: dens upon the body: or, if I 20.101 fleesten some standares for in&ndual may have received dunne
la8'"8"*'s la r**Inde8 **e. that specicaUy idenafled currentthere exista succient inf ormauon to astl.

mate utth reasonam securacy the sp. (alla accordance mth the provisions calendar quarter trorn sources of
presimate distribuuon in enerry of the of I 20.102(a), and eacept as prodded in ra6ation possessed of controlled by
neutnma the incident number of neo* 2 paragraph (b)of this secuen nolicensee c:her persons. Each bcensee shall
trans per aquare oanumetar equivalent : shall possess use. or transfer licensed maantam records cf such statementa
"* * " *

g'',g:,wur tab : 2 matenalin such a manner as to cause unut the Coeurussion authonzes their
any in&ndual m a restncted area to esposiuoe.

; receive in any penod of one calen tar (b) Before permitung. pursuant to
n,,,,,,,g,,,,,,,,,,,,

,

quarter * rom radioacuve matenal nd I M101(b), any in&udualin a rutncted%,,,, 3 ,,,,,

other sources of rs&ation a total area to reem e an occupauonalgg== ,,84=,,. occupational dose in excess of the radianos dose in eacess of thex.-. s,c:c, u- .=
i,,,C's i ,f;7,, standards specified in the foUowing standards specified in 1 :0.101(ak each" *

r='P = J _ table: _bcensee shalkg;
= , -

4 Jtems per catenaar quaese' (l) Obtais a certificsie os Form NRC 4.or, , , , , , a.

| t. Whose acey; heed see triana: active os a clear sad legpble record *

e- msw as

M.w w Q biaee.ter.nine organa; teme et containtnf all the informatlon requirede *8- .--

E eyes: we egnaas......... . 8% in that form. signed by the Individual
in ees a 3. Menee ane forer.rma: reet and shottaa each perted of time after the

jp: g g a na2w . . _ _.~ .. --. ~~ ~ ~~ te%
% * individual attained the ase of 18 in whichas au r= m

| ,as _3. sasa er wee 6e body... ... . the individual received an occupational
does of rselation and

| kr- N"5 E J (b) A licensee may permit an
ladmdual La a mtncied area to receive 5 al Calesiste on Feen NRC-4 la nessed.a

anse wee the iussructens appene.= a totsi occupational dose to the whole gten For deternurtne erposures te X or
E ing theresa, or en a clear and legible

ramma rays up to 3 Mee the done 11asite
specined in || 23.101 to 3104, inclualve. ; NceM containlag au me inkmatica

mquired in that form the previously me.8snar he sasumed to be equavaient to the
an.use se writus out as *eurnetes.* .e umacumulated occupauonal dose received try. wweme p eniale sne appreocus e

masu.* ant dene". For the purpose of thta part
* mar done" means thes the done is mesa. eurmen." er "macrunurwan. ame tu saare. the individual and the additional done*

***a encune aos es u a. allowd for that ladtvidual underured by a prooerty estabrsted appropriate
lastrument in att at er near the body sur. " Ameaded Ja yIt lesa. |20.101th).

I face in the resaan of haabast sonage rase.
_

\

.. m Merch 27,198t(reset)--
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATIONe

11 mat concentrations of .adicacttre ma. ] :ts. a .s g L g p .,. og ,,, .,,, ",

f tertal in air below er,se caf.ned in
: 120.203 * d s e ll ut t , other precaut:enary ea. No herr.see that! penseas. use or (c) In addition to other requirements

procedures. such na increased surseil. Han*fer heensed matenst in such a g of this pa l enn engagd inL

lance.11matation of 3ortir.g tirnes. or manner as to cause sny mdar: dual witam ; uranium gue cycle operations subject to
prortsson of respiratory protectase equipv a restncted area uno :s under il pears the provisions of 40 CTR Part 190.
ment. shall be used to maintam Intake of att to tMme in any period of or e

Environmental Radiation Protection; Standards for Nuclear Power
-

of radioactive rnatertal by any mdartd. calendar quarter from rad;oactive Ts.
.

uet wtthm any period o; seven consee. ,tertal and other souices of radsation in * Cperations." shall comply with thatutise dass as far telow that mtase of the t:censee s peseession a dose tn encesa
radioactne mater:a! sruch souJd resuat g ot 10 percent of the hmits sreet.*.ed in part.

from mt:alatton of such tr.ater:al for 40 tr.e 'able m ;asagraph is t of I *0101. -

6 hours at the uniform concentrations ! ebe No beensee shall posseta. use or j *0.106 RadioenMee in etn uent. i.
spect*ed in Appendir 5. Table 1. Col. g transf es beensed material in auen a unreencieted arena.i

umn 1 a.t is reasonably achtetabla. malmer as to caMe any :ndatidual
.

Wheneter the tr.take of radioactive ms. u ; tam a restricted arts. e ho as u.-rter 13 ese A Ucensee sha2 not r===a use..

tenal by any mdmdual exceeds this 40 ; cars of age to b: exposed to atteorne or transfer lleensed materiai so as to re.
hour control measure, the beensee shan a admosetste matertal possessed by the lease to aA unrtstrlCted ares radlosct:ee
make such esaNations and take such heensee in an average ecncentrauon in materialin concentracons which eaceed
actions as are necessary to assure em of the 1:mits spec 1 Sed m AppendLI the hmits spectaed in Appendix ~3*.
against recurrefice. The 'icenset that! 5. Tab 4e !! of this past. For purpo.es Table !! af this part. eacept as author redr

* mamtsm records of such occurrences. of this paratraph. concentrations ma, pursvarts to i 20.302 or parsmph (b) of
etaluations. and actions taten m a c: ear of averated oser pernudt tact tiester this sectioA *or purposes of this see.

; and readily identt*.able f arm suztable ), han a u ret. tion concentrations may be averaged overfor puntmary retter and etaluation. a perird not grestaf than one year.
+ce When respiratory protectne 'e' The protutons of f f *0103fb'a2s ,be An application for a 11 cense or

equipmer't la used to umit the innata. j and 20103'c' shan apply to exposures amendment mar tnclude proposed limits '

subject w paragraph ab' of th:2 neuen
' taon of airborne radioactive matertal Naher than thou spectf!+d in para.

'pursuant to paragraph ib''2' of this .sexcept that the references in 19 20.103 graph sa s of this sectioA ne Cotamia. -

section. the 11eensee may make allow. {st'*2' and 20.103 ci to Appendtx 5. sion 31u approve the proposed limita
ance for sucts use m estimatmg en&o. . Table !. Column 1 shan be deemed to be at the appbcant damonstrates:
sures of mdsviduals to such matenals e references to Appendix 3. Table II. Col. sti That the appheant has made a

3 provided that such equipment is used hma I. reasonable effort to minimize the radio.
Eas sticulated in Rerulator7 Outde 815. actietty contamed in ecuents to un.

r
-

w "Protecuom" *e Acceptable Pregrama for Raspiratory
e 2nJ03, l'cend . lite le*el. af radM=a restricted ares.s: and-

' '"""**'"''d ***" s2' That it is not !!kely that radio.1

is.''There may be iricluded m anv ap.E .euve matertaf discharged in the ecuentade Notuithst.anding the provtstor.3 of"

parstraphs e be and act of this section pl.catact for a heense or for amendmirit sould result La the exposure of an and1
..

the Commusion may impose further ci a heense proposed hmits upon levels ,' * '8j'"'""*,tions r eti g
i rettrictions; of radiation an unrestncted areas result. ,

- ele On the essent to shach a !!censee int from the appheant a ponession or 1.m.ta spec 2 Sed in Appendix ~5". Table ''

mar make allowsnee for use of respira. use of radioactive material and other 11 of thts part.
'ce An application for hither limitators in Iteu of provision of process. con. s.2urces of radiat:en. Such appheations1

tamment tentilattorL or other engineer. *heuld melude .mfos mation as to a ittet. pagg.as to pamraph @ of uus eI

- ing controls. if appbcanon of such con, pated aieraee nadiation lesels and an. tion shau melude informauon demon.
''

"

/
.

strating that the appbcant ha.s made a-

trois is laund to be practteable; and tie: pated occupancy times for tacts
reasonable effort to mmam12e the radio.

~

" \ *2s As might be necewary to assure umestmted aus mvoM4 he Com* actitity discharged in ecuenta to unte.
that the reeptratory protecuve program mas;on mill approve the pr@ cud hmits

strteted areas. and shall include. asof the lleertsee is adequate m :tmatmg af the adcant emonsuatn that theE pertanent-
exposures of personriel to airborne re. I owed limits am not hkW m cause t!* Informauon as to now rates. total"

$. any andaldual to sneive a dou to tM volume of ecuent peak concentratt an oidioactive matertals.
whole bode iri any penod of one calendar each radionuelldein the eSuent, and con.t

g .ee The licensee sha!! notify. In witt. .

m year in eteest of 0.5 rem centration of each radsonucude in theF. Ing, the Director of the apprognate Nu. * the Eser.at as authonard by the Csm. eSuent aserseed over a penad of onei citar Regulatory Comm2ssion Inspection C m:saion pursu. tnt to parsi::aph e at uf year at the post ehere the e2uentleaves -

[ and Enforcement Restonal Omce hsted
''

m Appendiz D at least 30 dats before the this sectiom no ucensee shall possess. use , a stack. tube. pipe. or similar condust:
or transfer licensed resterial in such a O 82' A description of the properties ofdate that resparatory protective equip *

|= ment ts Srst used under the prortssons ma=iner as to create in any unrestricted the eSuents. tneluding:

.
of this sntte. area frorn radioact.ve mater:al and o2er a ts' chemicaJ compos 2 tion:

* 8 14 ' physical charactensues. includingsources of Iadiatzon an his pohessaco:-

ef s A heensee 3ho uts authertzed to ill Radiation levels unsch. if an inda, 2 suspended solida content in hauld e2u.- make allemance for use of respiratory vidual mere contmuously paesent in the ents. and nature of gaa or acroso! for air
r protective couirrnent pner to Decem* area. could result in hsa receivtn: a cose eSuenta: 3*
y ber 29. 1976 th*11 bring his resptra. m esetas of tuo millaremt m any one stile the hydrogen 6cn concentrauens'-

tory protecuse ;rogram mte conform *
hcur'or to"s of hauld emuents; and_

L ance tith the requirements of para. 2' Radiation lesels uhach. sf an mda. 'In tM also range of particulates an
-

graph act of this section eithin one vidual mere enntmunusly present m the *
"',"$ #fe *W amp,

year of that date, and la exempt from area could result m hsa recettmg a dose 3 u oa

huroan occupancy in the unrestrteted"
the requirement of paragraph tel of in excess of 100 m11hrems m any sesen

area where the luthest concentration of
".his section. consecutae days radioscure tnaterial from the eSuent la
t

i
"*

erpected. mad. In the case of a river oc
stremat a description of water uses down.

s e,this incerworsteen be reference provi* stream from t.he poirrt of release of the
"

v.a saereved me the Direttoe of the twe* efRuent.g ma Rerister es ocsener to. Isie siasse
, cooies of nerui.u>re ome s Is are .. t:esie t4) Information as to the highest con.

centrauon et each radionuende ta an
i $s'uYe.E*ec*.$'I*cEn*m iN.*a"a; unrestrteted area. tocluding anticipates

inesen. o c. rosss upon wmtes requees. concentratius averased over a pertad or
one year:

_ <ts in air at any point of human oe. - -

-
r cuoancy:or

t
o

,
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
Mae4non sussaos, area established for a persed of 30 dars trol devices such that upon failure of

8. Cross.hatcaea aren la to be masents or
or less. direct survetilance to prevent un. the entry control devices to function as

pu,pi,, authorized entry may be substituted for required by paragraph ac'* 6"I' of this

2. sacarround is to be renow, the contrels rescared by subparagraph secuon the radiation level *ntlun the
C) of this paragraph. area. from the staled source. shall be

8 '$n Any hcensee, or applicant for a reduced below that at which it would be[ 60 %) P "4- ?*. may apply to the Ccmmissaca possible for an Individual to recette a
$ for approval of methods act included m dose in excess of 100 mrem in one hour:
g subparagraphs e2) and 44) of this para. and visible and audtble alarm signals, N * prach for controlhnt accc:s to 17tsh radt* shall be generated to make an individual.'

go )Q atton areas. The Caramtsstors wt11,,. % attempting to enter the area aware of
approve the proposed alternatives if the the hazard and the licensee or at least*. ?
licensee or appuca'st demonstrates that one other individual who is famtharp .. .N \ the alternattre methods of control wC1

{ preverit unauthort:ed entry into a hath with the activity and prepared to render,
.. or summon assistance. sware of such

y,9 ,. _ _ Nj 4
radiation area and that the requirementg, ,, failure of the entry control dettees,of subparagraph #3) of this paragraphis, etile Be equipped with control dences

**
e such that upon failure or removal of

T ' ,' ' t 6 Each area in which there may exist physical radistson barners other than~

t radiation levels in excess of 500 rems in the sources shielded storage container'

i one hour at one meter from a sealed the radiation level from the source shall
be reduced below that at which it would~ ' radio. active source ' that is used to ar,

- I be possible for an individual to recetveradiate materials shall *: a dose in excess of 100 mrem in one. - 1 l' Have each entrance or access potnt

4. * | A I equipped with entry control devices hour: and visible and audtble alarm sig.
A4" ; i 2* which shall function automatically to nals shall be generated to make poten.

| tially affected individuals aware of the*
prevent any individual from inadver.*

) tently entering the area when such ra. hazard and the !!censee or at least one
. .

e diation levels exist: permit deliberate other individual. who is familiar mthA
th aet t and p pa t rne rentry into the area only after a control

2).In addition to the contents of signs " device is actuated that shall causa the'
, p g

and labels prescribed in this section. II.a

censees may provide on or near such a radiation level within the area, from the or removal of the physical barner When
the sh2 eld for the stored source is asigns and labels any additional informa. j sealed source to be reduced below that at liculd. meant shall be prended to mont.which it muuld be possiblet sur an in.

tion which may be appropriate in aiding ,, dividual to recetve a dose in excess of tor the integrity of the shield and to sig.
Individuals to minimize exposure to rad 1 nal. automatteally. loss of adequate
atton or to radicactive matenal. 100 mrem m one hour; anC prevent op.

/ tration of the source if the source wo'ald shielding. Physical radiattoit barners'bt Radiation areas. Each radiation that comprise permanent structural.

( area shall be conspicuously posted with produce radiation levels in the area that'

a tt;ta or signs bearing the radiation cau. could result in a dose to an individual in credible probab113ty of failure or remeral
tion symbol and the words: excess of 100 mrem 14 one hour. The en. Ein ordinary circumstances need not meet

cat:TtON * try control devices required by this para. ,,the retutrements of this para graph
# ^ * ###EA graph a c'i 6' shall be establthed in such , * * "8'*a way that no individual wt!! be pre.

tc' Nigh rediatron areas. til Each vented from leaving the area. P h equipped with Quee that mn

high radiation area shall be conspicu. 'ite Be equipped with additional con. hto$at a te erste istb e and a di

cusly posted mth a sign or signs bearing
the radiation caution symbol and the the area before the source can be Dut
words'- 'This paragraph scii6s does not appar to teto operation and in su.tetent time for

cAtJTION 6 raatoncttre sources that are used m tete. any individual in the area to operate a
NtOst RADIATION AREA theramr. In raatopaphy, or in completetr clearly ;dentLSd control device wh2ch

sett.shietoed irracintors tai which the source shall be installed m the area and which-
~

(2) Each entrance or access point to is both none and operates within the same can prevent the source fran. being put
a high radiation area shall be* shienung raatation earner ans. an tne op into opuntion.

(1) Equipped with a conthol device '2hs pn "ca'u"r' b"ce!sab to"an Indir|dt
' er* Be controlled by

ministrative medures, use of such ad.and such de.which shall cause the level of radiation and cannot create high terets of raatation in
to be reduced below that at which an an area that is accemble to any incarieunt. Ytces as art necessary to assure that the
individual might receive a done of 100 This paragraph scias6 also does not apply to area is cleared of personnel prior to eacli
millitems in I hout upon entry into the sources trom which the raatation in ines. use of the source prevedine which use it
ates: or dental to some other use nor to nuclear re. math! have been possible for an inds.

(11) Equipped with a control device actor generated radiation other than radta. vidual to have entered the area.
530n from Drproduct. Sourn or 'pmal art' Be che.ked by a phv9tcal radia.which shall energize a conspicuous vts, nuclear matertats that are used in ses;ed tion measurement to assure that prtor to, ible or audible alarm signal in such a sources in non.*ett.shteidea treadiators.n the hrst individual's entry into the area3 manner that the individual entenne the a These requirements apple after star.14.

a high' radiation area and the licensee or 1978. Each person ucensed to consuet acttrt. agw any use of the source the radia.
a supervisor of the activity are made ties to which tats paragraph seitse applies tion level from the source in the area is*

R aware of the entry; or and who is not ta compliance with the pro. Mlow that at which it 'rou!d be possible'
till) Maintaaned locked eacept during visions of tais paragraph on Star.14.19:8. for an individual to recette a done in ex.

cess of 100 mrem m one hour"evices re.
that nie with the Director. Ofitee of Nuclearperiods when access to the area is re* Stateriet safety nne safeguarea. U 5. Nuclear ' Mi n Have entry control dquired. with positive control over each negulatory Commission. washtneton. D C. quired in paragraph 'ch6mie of thtsindividual entry. 205s8. on or notore June 14.1978. Informa tton section which have been tested for83) "Ibe controla required by subpara. aesertatng in detatt the actions taken or to

proper ,unctioning prior to initialgraph 82) of this paragraph shall be he samen to achieve compliance with this .

established in such a way that no indi. paragraph by Dec. 14.1978. and mar continue operation with such source of radiation
vidual will be prevented from leaving a activittee in conformance with present tacense on any day that operations are not uit.
lugh radiation area. conentons noe the promons of the pro 13tarruptedly continued !!cm the imet.

nously attve i sm until such compst. ous day or before resuming operationsit) In the case of a high radiation ance is achieved. yor such persona compu. after any unintended interruption. and,

,
sace must to achieved not later than Dec.14 for which records are kect of the dates,g vr mr...r jets-

times. and resulta of such tests of func..

gAmended 43 6 M 2167.e .. . % mended., , .
. .

20 7 August 1.1980
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
*

f "* 20.205 Procedwee fee pleklas up, re. Tasts op Ezawv amo Twe A Cummtise
l

i20J04 Somee ese,,elena. em, Lee. and opening p.ebeee.-

Notwitnatanding the provtstons of (a) (1) Each Heensee who expects to %
I receive a packste containing quanuttes r, en y . , , , , , , , , ,,,

I | 20_203, of twitoacun matertai ta excess of the on m pw
9 (a) A room or tres la not rauired to Type A quantattes spec 12ed in paragraphC be posted with a caucon sign because of (47 of mL* Mon shaul # .,, ,_,,,-

the pra==== of a aealed source provided 88) U the package is to be deltvered* e as emeo

2 the radtauen level twelve inches from to the Ucenaae's faciuty by the carrier. 8 t a
1 sethe surfve of the source container or make mirangements to receive the pack. , 30housma does not escoed $n muuna ase when it la offered for deuvery by the , ,

. er hour. carrter! or we m ag ,,,,p
(u) U the packase la to be picked UD so"" *" ' se

(b) Rooms or other trema in hospitala by the Ucenase at the carMer's terminal,
"

an not required to be posted with cau. f"Sk* arrangements to receive not1Sca. g g ,88e-tien signs, and control of entrance or uan from the carrier of the arrival ot the ,,,g g , . . ,, ,,
access thereto punuc% e' { 20.203tc) is
not required, because of the presence of package, at the time of ardvmL ,

(2) Esca licensee who picES up a a2 (c)(1) Each Ucensee, upon receipt of apatienta conths brproduct material
packa,ge .of radioecuve material from a,mmal shan pia up th. paa.packase containmg evanuu.e cf radio.prended that there are penannoi m at. ,,,n, .. active material in eXcass of the Type Atendance who vtu take the precautione uously upe receipt of nous. mf's e quantittee spec 1 Sed in paragraph (b) of

g necessary to prevent the exposure of any $ cation froza the carrier of its arrivs1.Each Mcensee. upon receipt ofthis secuan, other than taces transportedga

* individual to redlauon or tsatoactive ab)(1)
g matertal in escene of the Umita estat>. E a package of ramosctive material, shan by aclusive use vehicle. shan monitor

the radiation levels external to the pack.
L."'h'd ^ 'h* "''**"*** 18 thi' P'''- * mosator the external surfaces of the see. The package shall be monitored asE package for radioactive cone.mmarton soon as practicable after tirceipt.but no- (c) Cauttoc signs are not required te

cau. sed by leakase of the ts41oacun con. later than three hours after the packagebe posted at aress or rooms conut"'"9 ug ne,,gg
radioactive materials for pertoda of less (1) Packages containing no more than la received at the Ucensee's faciuty if

2 than etsht hours provided that (1) the the esemps quanuty spec 1 Sed in the received during the licensee's normal

g matertais are constantly attended during table in this paragraph! working hours. c'r 18 hours if received
01) Fackases containing no more alter normal working hours.

, such pedcda by an individual who shau (2) 12 radiation levels are found on the. take the patenuttons necessary to p"* than 10 inO11 curies of radioactive mate.
g wat the esposure of any individual te rist conslauns solely of tattan, carbon. external surface of the package in escens

radiation or radioactive materials in es* 14. sulfur.38, or nodine-1251 .of 200 m1uirem per hour. or at three feet

eens of the limita osubushed in the resu* (tu) Packases containing only radio, from the external surface of the package

lationa nn this part and! (2) such area ct . sctive testernal as games or in special in excese of to muurem per hour,

room is sunject to the Ucensee a control forna!
(17) Packages can'aining only radio. "

"

(d) A room or other area is not re* active matettalin other than Uquid form r=
* the Ucensu

quired to be posted with a caution sign. (mcat; ding Mo 99/Tc-09m seneratore)
and centrolla not required for each en< and not exceeding the Type A quantity { shall immediately notify by telephone

( and telegraph. mailgram, or facsimile,
,

P trance or access point to a room er other 11mle spec 12ed in ce table in thaa pars. C the director of the apptcortate NRC Re.
b area which is a hash radiation tres solely grapa! and glonal Ofice listed in Appendix D. and47) Packages containing only radio.

because of the presence of radioacuve g g g gy L the final de!!vering carrier.C
w
g materials precared for transport and days and a total quantity of no more

packaged and labeled ia accr.,rdance with than 100 minicuriaa. . (d) Each licensee shan estabush sad
The monite-ins ah*H be performed as maintain proceduree for safely openingreeulauons of the Department of a

Transportauon. soon as practicable after receipt. but no h packages in which 11 censed matedal la
rectind, and sha11 assure that such pro.Inter than three hours after the pack. g"
**dures are fonowed and that due con.age la received at the Ucensee's facihty a

It received during the 11censee's normal g #deration is gtven to specialinstruccons
working hours, or etshteen hours if n. g,,,, for the type of packase being opened.
ceived after normal working hours. ,

(2) If removable radioactive contami. R I 20.206 Instructlen of pereennet
anation in excese of 0.01 microcurtes R Instructicas required for individuals(22,000 distntestmuona per mmutet per working in or frequentag any portion of100 square centimeters of packase sur. c

face is found on the external surfaces of * a twstricted ares are specided in ! 13.12
the package, the licensee shan immed1 R of this chapter.

"
stely notify . the final delivenne carrter
sad, by te6ephone sad tedesreph. madysm. oe
facaunGe.t the approosiste Nue: lear Reguisasry .

Comnusom layecoom sad Enfoscement Re-
ponal Offlee shown in Appendix D.

,

( .' 'tAmended el FR 16 eel.

. . ..
,

*
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION |
o

/
known to the licensee, any loss or theft
of licenwd materialin such quantities and

,

under such circumstances that it appears (1) Esposure of the whole body of
to the licensee that a substantial hazard any indiviilual to 25 rems or more of~

ten til Records of individuat emposure
to redlauon and to radioacuve materw! may result to persons la urnestricted radiation; enrosure of the skin of the

whole body of any individual of 150 remewhich must be mamtained pursuant to stems,

the provtstons of parseraph (as of this - or more of radiation; or esposure of the
sectler.; and sworets at Noenneva. Anchsde feet, anUes, han a or forearms of any
las results of whole body countans es. g

. Individual to 37$ rems or more of radia-arr.tnations. made pursuant to 1 20 108
sbatt be presernd unut tbs commisalon f~ (b) Fach licensee who is required to $os; or

wtsu disposition, $ make a report pursuant to paragraph (a) (2) The release of radioactive material ,

of this section shall, within thirty (30), In concentrations which, if averased over ;
at d m tor ng w ch t a
tained pursuant to perstraph It) of this a days after he learns of the los of theft, a period of 24 hours, would exceed 5,000 i

times the limits specified for such I

section shall be preserved for two years a make a report la writing to the appropri,
atter compleuon of the survey except * materialsin Appendia 5 Table it;or

, that the followins records shall be mata* ' sie NRC Regional Office listed in Appen-
. (3) A los of one workins wak or '

-

a tatned unu! the Commission authertses dia D with copies to the Director of '

'. their dispenstion: tu records of the ro. Inspection and Enforcement, U.S. more of the operstlos of any faculties
affected;or* suits of survers to determine compit* Nuclear Regulatory Commission, Wash,

Ingion, D.C. 20555, setrin8 forth the . (4) Damass to property la excess ofance with l 20.103:s); clit in the ab.
f

ords of the results of surveys to deter. followins Information: .' 1200sence of personnel monitoring data, res,*
i

~~
mine external radiation done: and 41D (b) Tweary four Aour nari/fcerfen-

!records of the results of surveys used to (1) A description of the licensed sne ; ** * * * * " * ""
evaluate the release of radioactive eau. terlal involved * including Idad, quantity,' by telephone and telegraph, mailgrsse,or !
ents to the enyttonment

fa m , the be of de aproMate

O ma(3) Records of disposal oflicensed ($) de po f cumstances a
*terial made pursuant to il 20.3tn. ""d*# *hich the 1 ** *' theft occurred *- 4 D of any incident involvins licensed

| 20.30L and deleted i 211.304' are to be (3) A ''*I'"**" "I dI'P II'* *' ' matedal possessed by hira and which mays maintained until the Comrnission
be dis tion of me licensed sea-

{ authorizes the6r dIaporttua, _have caused or threatens to cause:
~

*' (4) Radiation exposures to Individ- (1) Exposure of the whole body of
I pur us t t p y be eo

[ inal or a reproduced copy or microform uala, circumstances under which the es* any individual to $ rems or more of '

\, if such reproduced copy or microform 18 posures occurred, and the extent of pw radiation; esposure of the skin of the
duly authentleated by auhrtzed person * sible hasard to persons la unrestricted whole body of any individual to 30 rems
net and the microforza is capable of pro. or more of radiation; or exposure of the'

areas;' ducing a clear sad legible copy after (5) Actions which have been taken, or fret ankles hands, or forearms to 75
i storage for the period specified by Com. e

'will be taken, to recover the material; and |I em,s or more, of radiation;orr' . maaston regulations. ,

2 (5) If there is a confiscs between the 2 f(6) procedurue or meanares which (2) The release of radioactive material
have been or will be adopted to prevent a a la concentrations which, if averaged over*

a lace e con tica. or tech cal peciA
! E cauon, or other writtm Commission sp. recurrenos of the loss or theft oflicensed * a period of 24 hours, would exceed 500 {

N mes the limits specified for such me- !ti; proval or authorization pertaining to the material.'

retention period for the same type of (c) Subsequent to filing the writtes tedals in Appendia B Table ll;or

tN ttT u report the licensee sha!! also report any (3) A Icro of one day or more of the '

f the gulatto
' rwords shall apply unless the Commis. sabstantive additional Infortnation on the operation of any facilities affected;or

sica pursuant to 120.S01. has granted a loss or theft which becomes available to (4) Damass to property la excess of
specific esempuon from the record re. the licenses, within 30 days after he $2,000.$
tenuon requirements specified ta the learns of such informatloa. =

~8"' * " " (d) Any report fDed with the Co*emis- (c) Any report fDed with the Comreis-
sion pursuant to this section shaR be so ,

-

| 20.402 Repoets of theft or loss of prepared that assnes of ladividuals who juon pursuant to this section shan beprepared so that names of individuals iU"""# **'''I*I" may have received esposure to radiation s
mwho have received exposure to radiation(a) Each Ilcensee shan report by tele- are stated in a separate part of the report. twin be stated la a separate part of the

phonet to the Director of the appropriate
Nuclese Regulatory Commission of the 1 20.403 Notifientions of lacidense.

report,
,

f appropeiste Nuctcar Regulatory Commi''(a) Immediere nort/Icetfoa. Each Il- ( (d) For nuclear rower reactors 5-
'sional Office listed la Arpendia D. im- | ceases shaR lamediately noti.*y by tele j eensed under i 50.2r or l 54.22, the
, sion Inspection and Enforcement Re-

phone and telegraph, nailgram, or feo,
3 mediately after its occurrence becomes a simile, the Director of the appropriate incidents included la parastoph (a) and

2NRC Resional Office listed la AFpendh a paragraph (b) la this section shaR la*

be reported pursuant to-D of any incident involving byproduct, ; adJitlea50.72,'

f A=.aJee *: a u eaus. , w
sessed by him and which may have caused.n, s. m .==s,b ad ew

d b. =-d m =an = =md ma** d as or threatens to causer um =d.4 es ra esMs. ;;
ma. .m.= = ne r.e .a s.,en. .usmes. -

am mm e.a en .-4 .c
,

I
, ,

~.

~ 204 , % 27,IW(reest)
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
i | 20.502 Addis6enal resquireseenia. APPENDIX A (Resered]% ,, . , ,
*'we The Commiuton may, by rule, regula. '

--- E tion, or order. Impose upon any Ucensee
cenum.l J 7 such requirements in addition to those

M*.N gd s established in the regulations in this
todane. : J i a part, as it deems appropricte or necessary
landium 193. Le t To protect health of to mmim13e danger
P$oT N .t47 b**III''IPf''''IY'

*

| Technettum.99- I$ 20.601 Violations.
. LHe

*Tse caeuen, er e, m..smee mar reeuare. as a useene emess.An injunction or other court ordere r ue. reevaauen er eteer pursuana se
| I som reseru trem peenem one a.e imese se snay be obtained prohibiting any viola.
| ese romenuruers met en enas sist in cunnuuse eur. tion of any provtslos. of the Atomic
' " ' " ' ' * ' * " ' ' ' * " ' ' ' * * ' ' ' * * ' * " * * ' " * ' Energy Act of 1954. as amended. or Title

(b) When an individual terminates H of the Energy Reorganization Act of
employment with a licensee desenbed , "#* '

Ae ord r m be oin paragraph f al of this section, or an tained for the payment of a civil penalty;
; individual assigned to work in such a . imposed pursuant to section 234 of the
= Ilconsee's facility but not employed by : Act for Molation of section 33. 57. 62. 63.
I the licensee, completes the worts as. * 81. 82,101.103.104.107. or 109 of the
E signment in the licensee's facility, the * nisation Act of 1974. or any rule regula.

Act. or section 206 of the Energy Reorsa.
.

; licent~e shall furnish to the Director * tion. or order issued thereunder, or any
| of Management and Program Analysis. term, condition, or limitation of any
i U.S. Nuclear Regulatory Commission. !! cense issued thereunder, or for any
' Washineton. D.C. 20$55. a report of violation for which a license may be re.

the individual's esposures to radiation voked under section 186 of the Act. Any
and radioactive matet tal, incurred person who willfully violates any pro.

vision of the Act or any regulation or
during the period of employment or order lasued thereunder may be guilty of
work assignment in the licensee's fa* a crime and, upon conviction. may be
cility. containing information recorded munished by fine or imprisonment or
by the licensee pursuant to both, as provided by law.

"H 20.401 a) and 20.10s such report
* shall be furnished 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 worlt assignme ct,
i whichever is earlier.
u
a.m.

i | 20.409 Noailicatione end reports to
6 indieldeals.

(a) Requirements for notifications
and reports to individuals of exposure to
radiation or r:.dioactive material are

* specified in i 19.13 of this chapter.
O (b) When a !!+tasee is required pur.

,

suant to il 20.40$ or 20 M4 to sepost toa

! the Comrnianica any expaeure of an in.
. dividual to radiation or radioactive r.aa.
" terial the licensee shall also notify tne
I individual. Such potice shall be trans.
I

! mitted at a time not later than the
.

transmittal to the Commission, and shall
| comply with the prownstons of i19.13(a)
of this chapter.

,

f ExcsetroNs AND A89ttloNAL
; RaetrtarusNts
: | 20.501 Applicaelene fee seemaptione.
E The Cornintanton may, upon application
," by any licensee or upon its own initiative.
s grant such exemptforts from the require.
a ments of the regulations in this part as

it deters. tines are authortsed by law and
will not result in undue hasard to life or -

property.
,

18eveL-Tse reporung and reeere keeping
( requireseente contaisest la thht part have I

toes app vt G I

eme . sevee D.esshene.e.neret A.s.somatlags , n.i si. in sei, a
insensi.

,
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. Cemees.es se le Ab ee. Wes. Ah .e u.e ase wa_e e a.e4 , ;,;,', - ;ii,,;=|;c,;;*rer =

I

| |)
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
, Any alpha emitung radionuellde.,

Aereners C Materlei
Microesnes $ not 11sted above of

mixtures of
o.mium.i9im. ..... ... tw

.2o.n. emitter of unano n com.
y,,,,,,, ,1,,,,,,,,,,,

osmmm.i9 100 io .0po ition. .................... ......................
tmertesm 241 .01 osmJum.493 ......... .+................ ..... 100 C Any radionucilde other than alpha j100A n timony.122 ............... y Pa21adium.103 ...... ........ 500 "" emitting r dionuctices. not tisted i

A n u mon y .124 .. . .. .. . ....... ... 10
Palladium. t 0S ... ................ 100 $ anovo or mixtures of beta emat. |

A m a mon y .123 . . ... . . . . . ......... 10 Phcapnorus.32 .... ..= 10 L ters of unknown composition... .1 |-.A rs e nac. 73 . . . . .. . ... . . . ....... .. 100 Pistanum.191 100 '

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

Plansum.193m ...... ............ 100 )4 rse nac.74 10. . . . . . . . . . . . . . . . . . - .

i 7 10....................... Pisenum.803 100 'Note.-For purposes of | 00.303, where...................
100

- - 100
Platinum.197m '"."...*... .........*

.......................
. there de involved a combmaDon of isotopes inB artu.n.131 ....~................. 10 P1astaum.t97 . 01 ~,. known amounts. the limal for the combinauon.w

4 t.r ...u. . .i . - - is'

Ptu toniu m 139 . ..... ..... .......aanum.+0 au..... ........... . Potoatum-210 O. I ;. should be denved as follows. Determine, for...................mismuth.210 1 Pstam um.4 2 .... ........ .. .. . 10 each isotope in the combmation, the ratio.................. . garomane.a2 t0 Praseodymaum. t 42 .......... ... 100 m between the quantity presene in the.....................
C aunt Preseodymtum.143 100 e , combinetaan and the limat otherwise.. ....... . ... .._ ..

Promethium.147 ... _ _ !O................. ..
Ca d miu m. I I S .. .. . .. . .. . ... .. . 100 esta ort ea c isotope w en notme um. .... ...........

R adiu m.226 ........ ... .. .01 a co. m inshon. e sum o su refios or elCa letu m-4S . . ... ... .. ... . .... .... 10
ciurn.4 0

exce,q g.s in the combtnelion ma
e isotope not......................

33,,, awn.
en ...-.--.-.~.--

Carton.14 ....................... 100 g g,,, . unity")., ,,g,, ,,,,,,,,,,,,,,,,,,,, 3og
Cerium.let 100 go,.. ................. 33 ,,,, ,,,,3 , ,,,,,,,, _,,,, _

Certum.t43 100..................... Rhodium.804 .-.--.m.-- 300
Ce rtum.144 ..... ... ... .. ......... 1 Rubidl e a4 - m - -.- - - 10
Cesaum.138 ....................1.000 R u bids um.47 . ..... ......... 10
Cessum.I34m I00 Ruthentum.97 ......... ....-. 100......-............

Cen t um.13 4 . ... .... ...... . ..... 1 Ruthenium.103 . 10..Cesaum.I35 10 Ruthans um.106 ..... .... .. 10.. ............ ...

C e s u m. I 3 0 . . .. . .... . . .. . . .... .. . 10 Ruthentum.106 .- 1... ..
#*ess u m .137 . . ... . . . . . . ........... 10

Samattum.l S t ... ..._ 10
Chlorine.36 .. ..... . .. . .. ... - to S.martum.153 ... 100.-

Ch lot t ne.34 . . .. ... .... ... . ... .. 10 Scandtum.44 ... .. . 10
Chromium.81 ... 1.000 Scandium.47 . .. 100...... . ... . ..

Co baJ t .5 8m ... ... . ... ... 10 Scandium".48 ...... . . 10
Cobalt.54 ..... . .... . . . le Selenium.73 10. . . ....
Coba l t.60 .. .... . ............ 1 Stitcon.31 . .. .... . 100
Cop pe t.64 . . .. ....... .......... 100 Silver.tos . 10.. .

Desprossum.164 10 S!!ver.110m ... - .. . 1'
.................

Dysprosium.164 100 S!!ver.111 ... ...... ..... 100.......... ..

Erbaum.168 100 Sodium-24 10........... ...... .. ..

EtDeum.t 73 100 strontium.S$ . . ........ 10.............. .....

I*,
E uropium. ; S2 0 2 h..............

b3
100 S troo tt um.89 .................... 1

E*tropium. n 32 13 y7.... .......... 1 S tro n tium.90 ... .. ....... .... .. 0.1
3 Eu rrip s u m l S4 . ... . ...... . .... . .. - 1 3 Strontium.9 8 ......_ __... 10
g; E u rop m m.1 S S .... . ... . . .. ....... 10 g: S t ro n tium.92 . .. . . .. ....... 10
w. Fluoruie.18 .................... 1.000 u. S n i ph ur.33 . ..... ...... ...... .. 100

O a doh n i m n . I 53 . .. . . . . ........ .. 10 Ta a talu m. I 82 . ....... ...... ..... 10g Techne ttum.94 ..................On uph n m m. l S S . .. . ....... . ..... .300 10
Oa t it u ni .72 . . . . .. .. .... ... .. ..... 10 Tech nettum.97m ................ 100
Occmautuni.7 8 100 Tec hnettum 97 . ............... 100..................

0964 1t*8 ........................ 100 Tec hnets um.99m ... ....... .. 100
Owiu.190 ........................ 100 Technett um.99 ... .... ....... 10
I talha um. 4 81 . . . .. ... . . ........ . 10 Tell u rtu m.125 m . .. .. ... . ...... .. 10
HMmanm.166 100 Tett urtum 127m .............. . 10..................

Hydrogen.3 .................... 1.000 Tellurt u m.127 ... . . ... ... ........ 100
In d mni. I L 2ns . .. .. ... . . . . . . . ..... 100 Tc1Iurtum.129m . .. ... ... ...... 1C

! no e u m. I I era . .. .. . .... . ......... 10 Tei1ura um.129 . . .. .... ... ... . .... 100 g

! u da um .13 5:n . .. ... . .. .. ........ . 100 Te1Iurtu m.13Im ...... ........... 10
indmm.315 13 Telt u.tum.132 . .... ... ... .. ...... 10 's.....................

tud:n e. t 23 . . . .. . .. . .......... .. . 6 Terbmm. L 60 10................ ..

tudsne.128 I Thalli um.200 . . .. ......... .. ..... 100......................

frame.t 29 0.1 Thaih u m 201 . ...... .. .. ...... . 100......................

f utme.lJI 1 Tha llium 202 ... .. ...... .. .... 100r ......................

| bdm e. IJ2 10 Tha lli u m.204 . . .. . . . . . .. . .. . ..... 10.....................
' fodine.13' 1 **ntorium (r.aturm118.... ... . 100. ....................

| todme.134 10 Th u t t u m.170 . .... . ... . ... . . ..... 10......................

| fodine-133 10 Thuhum.171 10...................... ....................
l f r id i um.192 . . . . .. ..... .... .. 10 Tan.Itt ....................... 46

Irida um. 4 94 . .. .. . .. ... .. ........ 100 Tln.125 ................. ...... 10 *

Irbn.&S ................ ....... 100 Tungst en.181 . . . ........ . ........ 10
Iron.Ais .... ................. . 10 Tuttt ra.188 10................... ,

M rs pton.83 100 Tungsten.187 100. . . . . . . . . . . . . . . . . . . ......................

Krypton-a7 10 **Urantum (natural)s .. 100.....................

La n t h a n u m. t e0 ...... . .. . . ...... 10 tire m um 233 . . . ........ . .. . ... .01
Lutetum.lT7 fD0 firmnium-234. Uranium.235 ...... .01 *

...................
M a 9 g e n ese.S2 . .. ..... .. . ...... .. 10 Va nad i um 44 . .......... ......... 10
Manganese.84 1) Xenau.13 tat 1.000. ..mm umm m............... ..

A f s n v e n ese .44 . .... . .... ....... .. 30 Xennn.133 100 .................. .

af ercu ry - L S7m . ................ .. 100 Xe non.133 . . . ........ . ... . . ..... 20t8

S t erc ury.19 7 . .... .... . ......... .. 100 YttertHum.175 100..................

M ercur* .203 .. . ... ... ... ........ . 10 Yt L F1"m.90 . . -. .m.----. .. 10

Mal t Dr.e n um 99 ...... .. .... ..... 100 Yttttum 6 8 . .. .. . .. . ... ... .. ... 10

N eodri ns u m.147 . .. .. .. ...... ... . 100 Yttrtuta.9 2 ... .. ...... .... .. . 100

N eod van u m. i te . .. ..... ......... 100 Yt trium.93 . . ...... .. .. . .. .. .... 1
Braed on alpha distategration rate of

N a c k e t *a9 . . . . .. . . . . . .. . . . .. ... . .. 100 2 88* m..........."...."..".... .og Th.232 n.230 and their daughter products.~ ~ ~ ~ . ~ . ~Nack+1 43 ........................ 10 nc .

g 3go 8 Based om alpha diatntegration rate of
N ic k e t .43 . . . . . . . . . . . . . .. . . . .. . .. . 100 nc. .. m.--.mo.-~~

N tant mn.93m . . .. ..... . .... ...... 10 Z1rror tum. 10 U 238. U.234. and U.234..................... , y

N eant u m.9 S . .. . . . .. . . ... .. ...... 10 Zarcont um.95 m..-----.-- 10
* * Amended 39 FR .'J990'-

* '
<

'

Nietaum 97 10 Zirconsum.97 mm.--.m .~ 10
.....................

s * o.mi u m . i as . ....... . ....... .... 10

. ... . . - ,

20.M October 31,1980
.

.

*M E ,Co m we. .-up. w p y- .%,. ya *' "



.
- -- -

.

N

,

'

p'"% UNITED STATES
!) r_f Ti NUCLEAR REGULATORY COMMISSION
15 ~'! Office of Public Affairs

.
''d . ' Washington, D.C. 20555

I

No. 80-182 FOR IMMEDIATE RELEASE
Tel. 301/,492-7'715 (Wednesday, October 8,1980)

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

'

The Nuclear Regulatory Commission is considering changing
its regulations to eliminate the requirement that licensed
biomedical research laboratories and hospitals send animal
carcasses and vials containing tracer amounts of certain
radioactive materials to radioactive waste burial grounds.
Under the amended regulations, -licensees would be able to
dispose of these materials without regard to their radioactivity.

The licensed materials covered by the changes would be:

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

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

Tracer amounts of hydrogen-3 and carbon-14 are added to
chemical compounds or experimental drugs to study the drugs' .

-

behavior in research animals. After the drug containing
radioactive material is administered to an animal, a seuple
from the animal's urine, blood or body tissue is combined
with an organic solvent--such as toluene--in a small vial to
make a " liquid scintillation medium." The vial is placed in
a " liquid scint.illation counter," which measures the amount

i
of radioactivity in the sample. The radioactivity amount |

can be used to derive the needed information on the behavior i
of the drug. The vials are used once and then are ready for |
disposal.

Research laboratories and' hospitals throughout the
country are using between 84 and 159 million vials per year,
which represents 200 to 400 thousand gallons of liquid I

-

scintillation media. Disposal of this waste in radioactive '

waste burial grounds requires approximately ?.00 thousand.

cubic feet of storage space at a cost of over S13 million

| per year.
I
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INFORMATION REQUIRED FOR COMMISSION APPROVAL OF
TREATMENT OR DISPOSAL BY INCINERATION

Revised October 3,1979-

1. State specifically the isotopes you wish to incinerate. For each |

isotope listed, you should 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. ;

2. 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.
~

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

4. In order to be in compliance with the ALARA philosophy stated in
.Section 20.l(c) of 10 CFR Part 20, the gaseous effluent from the
incinerator stack should be a fraction (approximately 10 percent)
of the limits specified for a'ir in Appendix B Table II,10 CFR
Part 20, when averaged over a one year period.

5. Describe the method of measurement.or estimation of the concentration
of radioactive mate' rial appearing in the ash residue.

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

7. Describe procedures to be followed to prevent overexposure of-

personnel during all phases of the operation, including instruction
given to persennel handling the combustibles and the ash.

8. Submit evidence that.all state and local regulations concerning
incineration of radioactive material have been met by your
institution.

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

.
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