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I. ORGANIZATIO?l AND RESPONSIBILITIES
of radiation users to assure compliance with license conditions and with state l

A. Radiation Safety Committee i and federal regulations.s

The Radiation Safety Committee shall consist of at least six voting j - The RSO has the authority to halt or terminate the use of any,

members appointed by the President of the University, who shal designate M
y. , , activity invc!ving ionizing radiation which is not in accordance with U.S.
'

the chairperson of the committee. The committee shall consist of at least Iwo - ij [ Nuclear Regulatory Commission (NRC) or University regulations
'

representatives from the biological sciences, at least one repressalative from 4$' *

the physical sciences, at least one representative from engesering, one b SL ~ . 5; s'o". " ". University administrative ofGcer, one representative from the Department
I!5 *D.M

. '

of Er.ergy's Laramie Energy Technology Center, the Safety Officer, the @ Radation Users am the peons.1ehe an authorized by the Radia.
Radiation Safety Of8cer (RSO)/llealth Physic'st and the Vice President for W: tion'.Safetyfonunittee to utillas radiation.soneses at University facilities.

,- Research. A majority of the committee members shah be individually exper. # " Ausorizatings and:mW o{mes'em;gpuped;into three general
'

.

y jase9erieslenced in the safe use of radioactive matenals and radiation' sources. The : 9',
>

s2
<

6 di W Umm m pmeos %sh training, experience
h j $ 1.

. copizant vice president is the Vice President for Research. A quoruso shall
'

I

i mmh; mention sourcesM N mesf '9 and auseely to assme fut M' for propens foolving
consist of at least thme voting members of the comunittee. -

.

: he Radiation Safety Committee is r:--- "*- for ==tahtiahia; and , amost that troising, work
administering the University's policies and procedures for aH uses ofionizing - M Od*Y Il an(egdpunet as eE tg gnoside ning and?

b[h,ihW der 4 weshsse p , W unme,m aI radiation (mdioactive materials and radiatibn pnerating machines)in t' nch Ne'e

ing, nasarch and ausmaalan service at Univessity facilities and ope 9 sting LI % pMJ$tiWat esw)suQ, ,

sites, within the restricticas imposed by the U.S. Nucleu Repletory fesn,j7 , -gp'

- @( @ ' ',. p ; y, m .( ,q allsion and/or state associos. In particular, the commuttes is sogansible forg{ 4,g]mE2.
, , aus. g ' 'g tpeluig 'and f5

. at authorisations for use of radiosion sources by individualsifer all propues M j y M7 , ;to- use . igIlhaus dusse'sugse ,; .,; Es ,

* ' d, involving radioactive nesterleis or' radation generating machines an( (egb 1 %~ 7 .pG ' , , . AIN W'QT '
approsal of aR facilities le which'sadiation sousses are to be used. he emM f p Mp

.

dieissk
te

- (e
. yugg N

)cW Q Q~ .
p madamen

f { ' $ i.M. ^ #4-

mittee may delegate sense ofits $sactiosis to the RSO or to subessamijdpes$p ~Ussa M ; M' M k.( ; ; but is =r-aka. for the ultinsate perfonnance of these functions.* , '

q' 1;fg f gg ggg*
,

,

9/ ' he Radiation Safety Comunittee shad select one ofits sepmbers to'<g/ ' s. ' . L . - .e q g gg,' g g,g,,,
'4.g serve as seemtary and absE assues that accurate records are maintained of alig y. ' @R M,,,g ,;'

' M N @i, he met '
- 7^ comunittes' actions. He commitees.shall meet at least once during eackqQ .g g '

d"and he' ' se'a N
*

g~

f seiendst qiserter.Special meetiny of the comanittee may be caligd by seem.6 9 -' Q Q N g ,, ,g, g y2'
"

1

boss of the committes. ,
7

, . .f gg,,,
,

g7- '

,

y 4 #rg 3 a;f g. ' 4 g;gg .g .9 ;,. q

h ~

.

N ]Mphh"j '[g p 731
.

B. Radiation Safety Officer k5 ( $ h. NI '

$>
1'

ik. i| ,

The Radiation Safety Officer,(RSO) shall be a person having special. ~ A

.I [$' 95D;M@h
,

. e
,.

ized training or experience in radiation protection (llealth Physics). The J'
,

M s, "''1' V
~

?

, M M$
.

(, ,'
,

.

primary function of the RSO is to provide guidance and advice to the Radia. M' .
-

'

I
.

tion Safety Caannittee and the radiation users on all matters pertaining to
. , .

the safe use of radiation sources.
~

Q %> .'.1 i .WM Y, . lii,k ,- ~#

, 1 7. w. +P4- M,WWT ".
w w .a~

1 i <

%. 1gyo. she RSO sheE-coordinate or provide certain centralized services ~W Mk.
.

authorized by the Radleelen Safety Committee, e.g. personal monitoring, leak | [N
, * &^' '

! k$jhp f,~
'

V F (] _
'Jtesting of sealed scusces,' calibration of survey instruments' disposal of radio."
,'

N %g dg- g% ~ -Q 4:
-

'C, - - % .;'
active wastes, maintenance of inventory records, etc. The RSO serves as an .

.

'

. f. . iAfQF
c

ex-ofacio member of the Radiation Safety Committee and performs the~ V Y,f V
duties delegated by the committee, e.g. the routine auditing of the activities N - T l

'.

n - g
.
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ii. The quarterly averige radioiodine concentution(yG/ml)

Bioassay will also be conducted for personnel working with radio. In air breathrd by any worker (as obtained when measure-

scrive 1125 or 1131 and wearing respirators if for any reason the ments of radiciodine concentratior.s in air are required)does

I-125 or 1131 concentration and/or the duration of exposure are not exceed 25% of the concentration values for " soluble"
unknown. iodine given in TABIE 2. When I 131 and 1-125 are both

2. Paiticipation. Present the amounts shall be weighted proportionally.*

All workers handling radioactive iodine in amounts exceeding ,b . iii. The working con 4tions during the three month period,
,

those in TABIE I and others within a few meters and in the same ; Oc Y with respect to the potentisi for exposure, are representative
| room where the process is carried out shall be monitored, t) 3 of working condelons durlag M period in which the quar..

3. Types of Mr ==ys to be performed. $ terly bloassey Sequency mKpamployed, and there is no
"

$ reas noble expectation tot te erhosis set forth in 4.bj.anda. a.-m
-(Pre employment or preoperational) Within two'Y >h.' ' ',.' .a me wy be MJ M

,

*
weeks prior to beginning work with amounts exceeding thoes.

set forth in TABIE 1. ,d' 'i c. Other. Betwees]O and)8 homas after use of respiratory.

b. Rautine. At frequencies specified in item 4. i '1 NJ 6 E; protective devlees or paneselise algIbing to'lineit exposuse as'

c. Poseepssational and other teranimal conditions. A ' loessay is '8PeciSed W (b ,
,g , p ,

required wishin the last two weeks of possible exposure to I425 g Q ST ,Aetion points and.Maegens. f . :,

or I131 (in asnounts exceeding those set forth in T@tE 1)y y- ;ag g er g g1
,

h m %g gg- . ,44 g -
- .

when opers' ions are being discontinued or when thq other; --

is ' terminating. activities with potential exposure to these"{:
+ q

'I %t"
. .h ' ' N'b M,4 j@h;

-

f
,

M
~

4

.p$Q p" y - -h - ' Qhr.'
,,

d. Diseasalle. Fotowup Wa===y is required within two' weeks F : h '
. %

I

of any snessureusent onceeding levels given as action peines in;g k $$t - - ),g g'"
-%.

_

item 5 in esder to conArus theinitial resuk and,in the esse af a Q M NfTN
,I

4 1 ,
" ,

single intake, to eBow on estimmets of the effacepse halffife off } F %qq g ww iJ#mq 3 q? @ Daa

4. Fsminency.
- '' d@ t EN. f M, *f @M b) eIf;$le ,

' ME11 I '

u ". redleinenein the tygald. - ~- .

M e.@ y
M, ipesages'shes gtgist workjn:.pW'ingeureinW ."u

\,
, 7 p, g, ;g e ;toasapud$t* Ws. Inlilei Routine. A.bioessay is ' equired between 6 and 72 W

s@h'-
g - ' '* yr,

'x
- - homes foBoeing initial possible exposure to I-125 or I-I31 where :,,' $' [' / b'

( m3
bisesasy is required as set forth in items I and 2,and every twqy $ - :Qg . ,,,g,gg g ,. m sher MM h-*

exist. When work with radioactive iodine is less frequent thenT :$;
. . P.Aesposuse used the eg'ggp g'b'mpspoup'is esenses'@ed sad.

,

v'D,* ''

s
~ 3- weeks thereafter as long as con 4tions described in items I and 34 '

gea -

. $ cessectedh | ' ''W~ '; 2+ ' "

' ~ b ' 'E
'

every two weeks a bioassay is required between 6 and 72 hours? .
r

- . of the end of the work period when radioactive iodine is c) h actions W be implemented to mam
handled, or lower the potential for fiersher exposures.

b. After three months.When a periodic measurement frequency d) A repeat bionssey wSt be taken within two weeks
,

has been selected in accordance with 4.a. the bioassay may be and the sneasussensat sesuhs evaluated within 24 hours

. changed to quarterly if, after three months,all of the following after the measnesment h order to confirm the presence

con 4tions are met. ofinternal radioiedine and to obtain an estimate of the
efreetive half-lifs.* ' "

i. The average thyroid burden for each individual assayed - -J k

in the working area was less than 0.12 yCi of I-125,less than e) Reports or;sotiacation as required by paragraphs
0.04 pCl of I-131, and less than the corresponding propor. 20.405,' 20.406 and 20.409 of 10CFR Part 20 or as

tionate amount of a mixture of these nuclides during an required by con 4tions of the license pursuant to para-
.

initial three month period. graph 20.108 of 10CFR Part 20 shall be filed.

5:00:00 6:00:00
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ii. If the thyroid burden at any time exceeds 0.5 pCi of
7. Provis on for introducingin-vivo counting for laboratory person-I-125 or 0.14 pCi of I 131, the following actions shall be

i taken: nel presently using radioactive todme and where bioassay has not
previously been required.

a) Carry out steps described in 5.a
Laboratory workers in laboratories using 1-125 will have prelim-

b) Refer the case to the appropriate medical / health inary baseline counts performed by tiny 19,1978. Rese baseline
'

physics consultation for recommendations reprding counts wSi be compared with baselles counts for non-users of radio-
M. * - !.otopes. IndMduals sheedag elevated count rates significantly abovetherapeutic procedures that may be ' carried out to i

'
'

E % Y.y the averags baseline for pan unseg W be counted at least biweekly

accelerate removal of radioactive lodine from the body. @g
: .

.t when not exposed to ramanasm ggggg go determine the effectivei c) Carry out repeated measurements at approminsstely -

q'y ; half 4ife and to revies the begiles asume sees. If any measurements
-I week intervals at least until the thyrold burden isless 3
than 0.12 pCi of I-125 or 0.04 pCi of I-13I. 3(these is a - y- . $ ese obtained indicating getion M W in item 5 are exceeded,..

. p q g, , g-

possibility of longer term compartments sentaining egg ;, 4 . j a
,

g, -

I-125 or 1-13I that require evaluation, continue measure- .pg.g

%' "m @ q . N ? p '-
,,g y y a g,,,,y,monts as long as necessary to ensure that apprecinhis % > - '

%. . a u - - . ,M,h } @'E @% ^ ' Yexposures to these other. compartments do.not' gsd
'

''
'undeuced. ' > E t h %y 4Lahouseories ops"deuidad esAmedssees|or1hWi hesord:

"
.

' ~ # W N Q goosedbig )s the; ogd snoemt Qsespg upd,lheselskenes
'

b Quasessly Ma===ments. Carry out actions at levels indicated :'. .-..,%, e v7 gf ~-sesesye g- - g tipsquele ngtes ,,
7 4.3g

- g, g ,,,,,,, g
p- - -

under leem 5 Al. If measurements and surveys indicate an appsp 4 m, g; g'

ciable likalihood that a worker will receive further expcgures[t ~7 #$.pY F ~ 8"-
-

g '.< c. ^

exceedeig criteria set forth in 4.bJ.and 4.b31., bpoeldy or posg
- 5 0 '-

-
I b*

|
g(J N MY84

- U *^> . frequent bisemays wiB be reinstituted. - ' "

. 7 y qc,. W c(
- N~D $?o

i M^ 5 - * .a

: Q + <gy

U p $ p % Fengesesy E s
! g 6. Ma===== t techniques.and instrument calibration. - | 3- g'3.. 7 ' . .- ;

4. g , , . Mg4% 4 g.N..* Badoeceive lodine in $yroid bundens wGl be counted in vik ,* %
'

f -'Redenes5dpNM5M $x; ppg @ D b.b wOhrA.
% jp+ y;~T ', _ using an ==md d Nel(TI)' detector taushing the side surface ey,c

g %q$b Y'!INI'1h .gg '
32* [ !

, y ;the neck ouer the thyseid Wood. De puless from the detector aseg g .

p sy{ Q< ' W,3 j,p' roused thseeWi a photomultiglier tube, a preempitfier, a lineer;
st

# e e ..e:p(. I y IN $g; @w:he[J h [ 3/$,' yfj%gg"OM JQ@hh/[v e
, :pd;; ,

. -
amplifier,'niede (or asultighummel) analyaor and then to a scalar.';

' m-

When the siede ch==a4 analyzer is used'the " window"is set for theF} * h; < -- M egwSq& 4g
OA3548 I-125 gemena or the 0.36447'l-131 gemsna as required.De *.,

~_%M. g .i f '' k' e<l#
O.

a J ro#seCI)10MjQ:g' Mlf0'db '
'

Ul,

miedour estnings are set to maximize the net countA+9 ' ratio . > nt -

; ' * ,

kb N .Mgd. .Yin the segion of the photoelectric peak.
~

O
y^'--] -

Y ' ~ [I
~

Calibration of the counting system shall be done by counting a T ?*From Table l' # '' .
neck phantom with a known amount ofI-125 or 1-131 (or calibrated '

simulator) situated in the thyroid geometry. The neck phantom con. b.' Frequency o(Susveys *

i sists of a 6" high,5" diameter plexiglass tube sealed at one end and 1) 14w level asses - Not less then once per month.'

a holder fora asaled vial or radioactive iodine at the thyroid position.
2) neediusn' level' seas ~-list less than once per week.e. He phantom is filled with water after the radioactive iodine is in

!

j place and the phantom is counted in a geometry simd.ar to a patient. 3) Hidi level asese - Not less than once per day..

He instrumentation shall have a minimum detectable limit not to c. niodification of 3ervey frequency
exceed I nanocurie as a thyroid burden where the minimum detect-

De amounts'of activity in each classification category shall
able limit is defined to be a count rate which exceeds the back- be multipiled'by the foBowleg factors, based on the type of

] ground by more than three standard deviations of the background
laboratory actisityeto detenmine the survey of frequencycount rate. requirements.
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Ill. OPERATING PROCEDURES
! 8. Administrative controls tnd provisions for record keeping,A. Program Applic tions tnd Approvals

material control and accounting, and managsment review to assure
An application for use of radioactive materialis required for all new safe operation.

users, new programs, and new facilities. The current form (RS-1) and other
B. Acquisition of Radiation Senseesdirections, etc. required by the Radiation Safety Committee are available

through the RSO. The application is reviewed by the RSO, who submits it All orders for radioactive nesterials or radiation sources must be
' ,

.,

with comments and/or recommendations to the Radiation Safety Committee p i < approved in advance by the RSO.11els ,_ , , :t also applies to no-charge,
-

and generally licensed acquisitions /AN andass wS be checked by the RSO tofor action. The applicant may be asked to attend the meeting.(AH Radiation +: P .s,

Safety Committee sneetings are open to those wishing to attend.) e - ;, ,f py that eey am in accmd we su% of ee RadiaHon Sekty
The RSO may issue temporary approval pending a Radiatiin Safetyh ]; - Cosamittee and the conditions of the UnW)lRC by-products materials

Committee meeting - e ,\ g u lisease. All radioactive shipenests ase gpised p he delhored to the Radia-,

Applications are approved for specific isotopes, types of experi- Q{ Hon Sakty Ofnce whem they, aseM testeWW apinst tlw original
ments, and periods of time. Major revisions in a user program toplies an { b '. 'ess,and if everytNagis in pahouser,.

amended or new application. ,y .| Mr

N(} - aneter meest be 7 2 tkroep
_ "AB transactions of getssisi inas' cos psincipal user to-,

Applications snust contain all of the information that may be needed ab Safety ONies'to ensure dias

by the committee to evaluate both the legal and safety aspects of $s opg g{,NK andjUmversity espalaticesjgse Sedgesehu shipsnents'or,

' tion;in particular, the foBowing items should be included: p, yi sp agget alsobe processed W 015:e, . L'
"

f y J.i h . Ny N""- W A .% . vNs # 1su a
#

, e

! k h C.1 @ lahsNegend . Seguess
_

'

1. Pertinent training and experience of a new user appiisigat'.Migl, [j
7mum requiresnants for principal and independent users areyM 7 $[

F
!

c ' K @d gf Sgtfgpunisses, die legg.$ " is in this manuel to':
.

, ' a. A collegs degree at the bachelors level,'or the M $ for ki k esten IE and westeI
Q $yeq.Centsel p 4

.

training and experience,in the physical or biological p,p g g g diepsmal 6 K aw: yhiss
-I8'V8'I8888E M 44

-

in engineering.' % 'Y2 . h .Ae,: N' - - T'ir~ <b'<;N
'

,

b. At least 40 hours of training and experience in the hhan $$ f ''

6 @M M ', '" A[4
, . _

f ling of radioactive materials,andin the characteriaitca of tenizing 7%
i

g@i[2,4 4 :g[sedisectinpanatorist
JW , . ; c g - a; - -

Q. ' radiation, units of radiation dose and quantities, radiation detes. M poem erop A 1[.c p' Uf gCAUIION"-^ h
tion instrurnentation,:and biological hazards of egeoure to M 8 h toinerin whichis used. Nuihige(ipsentleyef?Mi

.
, radiation appropriate :10 the type and forms of by.productM { gIngis,5),{ j

!
.

y material used. '[ tI d QM f j? 3 ' y/rees is,or could be,_ M,p%(M y ''
f CAUFION;-,.

2. Names and qualMcation of all persons to be invohed in the| . , A <fW g ,. Wj -

proposed program -

{ n;y ? :1 i $ k CAUTIONN HIGII' ' 'ARBA UkMIMessaisi?
'

j 3.
Types and quantities of radioactive materials to be used (or ['i

@|-{||
' or potentialexposase . gp 100 anemh. t'? ~

| description of a radiation generating machine and its output, if
AH labels or individualSontahen oi radioisotopos shall ais$ includel

| appmpriate).
. the type and quantity of nuclik date.ef asesy and should include the nemmef 4. Purpose of the proposed program with regard to teaching of the responsible user. (Containers uesd'treeniently while the useris present 'research, etc.

are exempt from these labeling requirements,)
'x

| S. Specific locations and facilities to be utilized (e.g. buildings, General guidelines for work.1sith radioactive materials are shown in
,

'

; rooms, storage facilities, hoods available, etc.).
'

Table lli. f5 'j .

*

..

; 6. Instruments and techniques to be used to evaluate exposures or
contamination.' D. Training and Experience of Befsee Allowing Use of Radeo-

acdve Materials. y (:# '

7. Types and quantities of wastes expected,and proposed methods
Students under 18 are not petsnitted to work with radioisotopes in; of waste packaging and disposal.

amounts exceeding that generally licensed'by the NRC without specific
approval of the Radiation Safety Committee,

i

i1:00:00 12:00:00
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No previous training or experience is necessary in laboratory classes Most radioactive wastes are to be collrcted for burial. The University
; designed and used to teach radiation safety, radioactive principles, or radio. is authorized to bury up to 1000 control units at one time, with 27 burials

active techniques. Students may be permitted to work with unsealed radio. per year authorized.CoHection methods and containers should be approved
t

active material as a supervised user if: by the RSO prior to use.

he maximum quantities of radioactivity that can be disposed of)
'

l. Students can be classified as independent users if they can directly by the University are one curie per year to the sewer and one cuire
demonstrate the equivalent of 40 hours of training and experience in per year by burial. Materials that enesed any of the preceding limits may be,

the safe handling of radioactive materials, characteristics ofionizing appropriately packaged and treneforsed;to a commercial waste handler
radiation, units of radiation dose and quantities, radiation detection

licensed by the USNRC. Arrangentsats ser tg$
.

service are to be made with
instrumentation, and biological hazards of exposurg to radiation ]&. the RSO. - *

appropriate to the type and form of by-product material used. J For purposes of establishing the espgsel lineita for known mixtures
Independent users must also be familiar with established administra- - qi T . or radioisotopes, the fraselonel contribuelsegeach isotope must be deter-

, tive controls and provisions related to procurement.of by-product j
material, procedures, record keeping, material control and accountW mingd. The calculation ley *erfasesed gs feEsege t

.

3< 4 - x '

gQ+g,+ +Ing, and management review to assure safe operation as set forth by ( . .7 g, Nnmberofoontenijunies ,.epdaci,,iu,,,. .t .- , 2
.1 2#

..

. q where: A; ), C, etc. topsetset the asetetty la quierosuaise of ens control unit
,

i 2. De student is under the direct supervision of a principal user, M b forisch ingsopp h(W as W h M E. andis, hic, etc. sepeaues tei 0*)a supervised user. t
;4 i,,i,,,,,

., p . . e

#|zg ; actissiy se mas,,,,,i , ofpg g,,g 4.,

n Q. .

F. %' W. - % %WW :4 W8 e N n'rt - .
.&'.. .Students anny be permitted to work with sealed r 4esstive soeuses s 2 Q M..A

incorporated into asseeurement lastruments without direct auprvisics(' c(an N , 5 h I M**''*d#g{|8"" **8
kN 08 8" *I'W' -

- inde=endent or principle user provided- c4. y jg., ' ' Y,,,,$,He =*=dans has at least four hours of trainingog safe handling {g 7.b
.-

)1.
75 must be W Mb ~

,

g4m
of radioactive meterials, characterization ofionizing sediation, units y@ fd;. g yi : go, g

.
,

-

gg

,0,V;. y,'q. ' p"p9 %gof radiation does and quantitles, radiation detection lastrumenta h4^
e' ;s

y e ~*
a - g gg,? 6c

. tion, and biological hasard of exposuse to radiation appropriate to ffj pj@ ;
,

b y dpd $5/g-

the type and fonne of by psoduct material used. (.
'

-g) g g , C
, y,,, gg g ;,-

'

/ 2. The student has had '1: ands on training"in the proper use of y i $ g accidents. MW " } 4p1J% pJM'qthe instruneemt equivalent to at least ons. half day of field or labora- S t Q ' jp c fogoggep -

+

g - 74 9k ,.g,gsy

p % y[ . f g gi,cg g,,%g4,'gt 'gg y; ( tesy use. r

3. Written instructions on operating and emergency procedusos ;F
{ a {4L, '

~

| found'or ampacted W'of %;es'@ es peestis tWese ^
,

j _ are imniediately available. '

. account the' amount type'of pedelles'and te | ~
4. He student does not work without another person in the ' PossibEf ty ofintesual =U-a==ata= 4 i

'

;,

vicinity available for assistance.
}'' 2. Take steps to prevent the syssed of contemination including:'

,

E. Dispeant of Radeoective Wastes a. Shut off ventilation'sypeat if there'is a possibility of air-
. 1

I

borne contaminatieni A'
r

SmaH quantities of radioactive wastes may be disposed of to the
sanitary sewer system provided that they are soluble or readily dispersible in b. Prevent ingiens into the eastassinated area by any unneces-,

sary personnel.! Water. He University, as the licensee, is limited to a total of 10 control (see , .,
,Y

Table II) units per day. Written plans for the disposal of radioactive materials c. Keep any contaminationioselland. i

| to the sewer system must be submitted to the RSO prior to any release of 3. Notify the Radiation Safety Office and the principal user re-
such materials to the sewer and upon approval no more than one control unit

sponsSde for the laboratory as econ as possible. Telephone numbers
'

may be released by an individual user per day.
are listed on the radiation sign for the laboratory.

-
f

'

13:00:00 .

14:00:00
|

.

!_ _ _ - _ _ _ - _ -

* A_ ______ m -_ -



y_
__- _. , ,,

_ -_ _ _ .-_._ _ _ - _ -____.
. _ _ _

_

-

,

00:00:9I- -
"

, , , , ~ .

j
_

, IV. RECORD REQUIREMENTS.

/ o e <
g g A. Authorizations and Qualifications $' .? *

k '

All actions of the Radiation Safety Committee pertaining to appli. -o' s'' - -.

.j {"i,I.5, G 8
g. {P ,I {~ cations, qualifications and authorizations of users for work with radiation 5g

g -Q 3 g gg "f '9 4 gy < sources are to be recorded in the minutes of committee meetings and main, |.1p g g. , y 3g *
_

M;.I 1. i $ monts of qualiAcations are to be maintained, together with descriptions of };
tained as permanent records. In addition, the actual applications and state 1,

F '. J
* *

, ,.3a

.g F.y@a**
y. authorized propens in a central Gle under the sapervision of the RSO.(A,s - ~

i

[
, ,

.. .7. 32- 4 .

s. i.e e and ois,o ;. ,

g 'g I Esdt peindpol user must ensure that complete records are main j
d[I

. M ed*
*

i @?, ;# W M .; y tained of all radioactive materials used under his jurisdiction.De inventory t
.

4%d:0 I,
' e, .@dt E |3 .

id .{.
"# 'k ; E 517 |i Q records must identify the materials accurately and account for all :eceipts, ~

'C QE p j k E
: #

Qd % Q $Q disposals and actual asnount on hand at any time. A con:ral inventory of a5 "
,.

1 74
'A E $3 - M l G > + ', materials acquised under the University's licones is to be useistained by the '

;k, Ag
' e

b .h S.
. ,w . m;

id.. , $ 3A$ *
.)m.m.i ;):j4 (,)

[ . kia .

- - i RSO. 4y . , .,t ---
, c. c x. - - - . .

-3g [;gj. =s - sy ,pe ( ..< w>, $) #
. c. SunsysenHassys 'xW a Ng.

3k ',
"~

> 4

$c, ?g A' p====ame 'sesord is to be maintained by each'prpelpel mes(o[a5@!

e

" [I y. S[Fj fc ,
M,

af . ,g i' F Aq sumys and asmys enndeseed of faculties, maassions and pegmenst ander hip)y?jM, -

4.p ma e w .a - c s.., - am t. nr.si.edv em .

/2 7 dhh: V ,@inshopp 4 y ggp(,ggI ') 11N- A ND. M iw JE kE n: > c, .2: ~ < n m . :, .
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! g'- ypggi,:; ]n
.

| $g |.g m
ty i } % g ;9 ., g

u .

g y.4Q :p p.g ' D RepnesseXf ' ' *3gg ..

g -

y, h I i ,
,

M M Bayesus dose ebenised from entemet personalimoniesiing dessus. c. Ip' iI .
1

E <;N 48 l : @yA re _ . .nd froni w y ps deses ese to be meintained for au radission uses and: '
'*

r y
-

g , 3 *5 y j. y' - : 1. g. .$s g!< 1 y ':eny coher' yomens esposed to indissio .e sosgenoopt for imedkni esp. y .
-

R v# % M- esses). Dess secosde ese to be kept in a central me by the RSO. Any indhid-y j, .s y yg -rv + .

g ( W3 .$ . b .gM @ ' |f mel may obeein a summary of his own exposure secord annaeuy mpon weiseen ;4h[
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TABLE Il continued'

|
TABLEll ( Material Microcuries Meteeini Microcunes

Control Units for Radionuclides
<

Manganese 56. . . . . . 10 Ruthenium 105. . . . . . . . 10
The number of microcuries listed for each nuclide constitutes one (I)

,

6 Mercury 197m 100 Ruthenium-106. . . ....I
control unit for that nuclide for determination of labeling requirements and s J

.. ...

for waste disposal calculations.
. Mercury.197. . . .... 100 . . Samarium-151 . . . . . . . . 10

;Q] Mercury 203. . . . . . . . . . . le - #.y Samesium.153 . . . . . . . 100a
3^ 'W c Molybdenum-99 . . . . . . . IE . 7 Ssandium-46 . . . . . . . . . 10Meten. . Microcunes Material

Micrecuries @'?y$ .$,' Neodymiuel47 ......l@J
sa ~-

#. t -

Spengup47 . . . . . . . . 100

p;Misduss-75 C. . . . . . . . 10
Americium-241. . . . . . . . . 0.01 Erbium-171. . . . . . . . . . 100 Q - u--

b
__ 3 4g , , , ,, , , g g p , , , , , , , , , , 10 .

I Antimony-122 . . . . . . . .- 100 Europium-152 9.2h. . . . 100 .N - g (he M.59. . . . ^. . . . . . . 136 Nicksl43. . . f. . . . . . . . . le $; $E h! . .i . . . . . . . 100
l

Antimony.124 . . . . . . . . 10 Europium-152 13yr . . . . . .% 7f r-
. Antimony-125 . . . . . . . . 10 Europium-154 . . . . . . . . . 1 3%,

gg N Mckalf 5. . . . . . . . . . . . !# [$N Wsu lien J.". . e . . . . . . 1.

Muspl05../.........10
Anonic-73 . . . . . . . . . . . 100 Europium-155 . . . . . . . . , .10 4 |$ _ ;$yM"cA Mohnse.93m/'......../ W.

Arsenic.74 . . . . . . . . . . . 10
Fluorine.18 . . . . . . . . . Ip g4 - '%;g MsWum05 M . . . . . . . ;le 6M Waup.!1I k Q . i. . . . . 100 ~

a '
.

- Arsenic.76 . . . . . . . . . . . 10 Gadolinium-153 . . . . . . . ? 10

Gadolinium 159 . . . . . . .pNle g|g i
g.| pggy, g7 ., , ; b, , , ',q gg -- $NSpauun 24

; ? %y 4 , g ,ggs,; M{,,,|,L ,,t g ; h p ; G ....t....;10Arnonic-77 . . . . . . , , , 100 7p> ; ;, , , ,:7. s . /10 c
del}ium-72. . . . . . . . . . . .Barium-131. . . . , . q . . ,10 f r Studum 19t (i...I.$1'I I d h Osselhupet h .i.1,P.;. I L,

Barium 140 . . . . . . . . . . . 10 - . Germanium-71. . . . . . . 2800 yf - ] p f j g ggg y ,,,,;,7 gg 4 Q p;;,,;;,,'g,gg
.

. ,

Blunath.210. . . . . . . ; . , . . I " ' Gold-198. . . . . . . ., . . . . $80 W .o.. W . aggggu. , , . . ,
. ' 4.W. ..r. .; . e. . g r, Vp@y$

s . . . .' . g
s ,R.O. p"/ 6 . gg -

T '
.

' d.+e%@
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Smmine 82 . . . . ; . .
.

thfnium-181. . . . .;. . . . 10 Q .?
Gold-199. . . . . . . . . . . . led . k..

'v . s.

7 CWelum-109. . . . . ., . , ,r 10 7 g ' . m m

p ...;'

4,e Q, W' 7> .#..t......* gg ,a . *
'

.. . . y 10 * ,' , $~,Q , @a vg g C h, Z y g.g4
.

c.d.e il5m . . .: . .a 10 v n+*- .i66. . . . . . . . 100 pg q:ch a s q ng.p,piew
<

ciens ils..... 3. 400 # nydrosm 3 . . . . . . . . l AM $3R $MW W. .?.g. . .;i@ .letPh , Q Q lo @
s s

$n Cahs.m.45. c . . . . . . . . .< i0 g < nimum mm . . . . . . . . . ;ist 4 3rA 300 M h . t ses %
y ]jy $ 2n.emopam.W;4 :Oggg||gp .:ly;jg D:$.# f%Ee 47...... 9 ..,.10 ?i J

G ',' Corbem-14 . .'. . . . . F . . .' 10017,/- ladlem.114as . . . . . . , . . 3 50 Q ff.)indem-115m . . , . . . . . .l84 ' ' Q:h, d[yQIg u 'J100 p h 4M silSW
Q) * jpthgg' A.;pfa; 7,

Cashman 141. . . . . , ." . . i.100
tha= 143 . . . . . . . . . ,; 100 * ^% Indues ll5

...........,2 W J.' 6 4 .i MInsionne.509, .Q &^ d' '4;k;?.< $$p4.. .

T-

Corines.144 ', . . . . . . W. . . I ~ M lemme.125. . . . . . . . . .Q l . , gg c g pinessinun39 7
lodine-126 . . . . . . . . . . . ; ' I *^ px g ; M Poissh e M S. d . N M p$[:M @S%D

lD- 4
.

WhCosium 131. . . . /. . . .: 1,000 _ lodine.129. . . . . . . . , . sh 0.1 y y%j
.; f iN
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irl imgMWy|.fpp(pQ@gg3
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- Cesium 134'............ I lodine-132. . . . . . . . . . . . ; 1
-

lodine.133 . . . . . . . . . . . .i,0 .W. .F # J.. 14.3 . 4..+. W N

Promethiman 147 f. , . .$ . Dit)u y A memen333.'.T. N. . .?. ..^ 100 -
-

.' -
. Centuen.135 .......... 10 ..

1 Ah % [, ' . . _ . .

f%tenstunn-135m h M.> - Promodshun H9. . . . /M107T.%20meum 132.2 f&, *2 le hCaminel36 . . . . . . . . . . 10 lodine-134. . ........710 ;A ;- t' ~

.'lo MCasium137 . . . . . . ... . . 10 lodine-135. . . . . . . . . . . 10 'h ' Radem.236y f. . . . .; ,, ; 2 4AIN$hsthman.160 T.#. . .! . . . . 10 fthaa.36 . . . , . .; . . . 10 tridium.192 . . . . . . . . . . /10 1 g Rhdum 186.3. . , . JN |lMW 'j3M d ; m ; S / l# I
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Cidorine-34 . . c, . . ; . . . 10 tridium-194 . . . . . . . . . 100 ; i Rhs iumn.180 7. . . d M SOS % AR$um 201 } , C A . 100Chromium-St . . . . . . . 1,000 Iron-55 . . . . . . . . . . . . 100 ?
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m ' . Rhoden.10Be.3..,.}. 1001 M TThsBuen202'.2..W,'100+

Cobelt-58m . . . . . . . .' . . 10 Iron.59 . . . . . . . . .....i10 $ y ~J P 6 tha= 105?... n Jf U I N N ) ...;...;;. 10Cobalt-58. . . . . . . . ; . . ; . 10 Krypton-85 . . . . . . . . . 100 <.? ,. i p a w a' ..'..... '.. 4 0.
7- ) '.' .'.'. .' '. 50.t 9

Cobalt-60. . . . . . . . g. . g. I Krypton-87 . . . . . . . . . . 50 ,./ RaMempS7 . . . . . . . , . 110$MWlC. . . . J . . . 10
^
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Copper 44 . . . . . . . . . . . 100 lanthannel40 . . . . . . . 10
Reesaken.@, . . .. .h : 100N518ingsmo 471 c. . . . . . . . . 10 'Raebestusa 97 . . . i . . '. 4Dyspmelum.165 . . . . . . . 10 I.mtetium-177. . . . . . . . . 100 O
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TABLE !! continued,

'

. g g ;- s Mannini Microcurin Matnial hrim
" ' ' hI ' '

Tin 125. . . ......... 10 Yt trium-91. . . . . . . . . . . 10<

k 'C Tungsten.181. . . . . . . . . 10 Yttrium-92. . . . . . . . . . 100
,

'

. e
E '_ . *

8 Tunpren 185 . . . . . . . . . 10 Yttrium-93. . . . . . . . . . , 100 1.4,, ,,

Lf .. _
< - Tunpten.187 . . . . . . . . 100 Zinc-95 . . . . . . . . . . . . . 10 ? h. ..

'k gg H |t M g' 5:{ i Uranium (natural) . . . . . . 50 Zinc 49m. . . . . . . . .. . . ;.100 ff *4

y : |4 N jg |- Uranium 233 . . . . . . . . . . 0.01 Zinc 49. . .........~1,000 a ' E b'

a

Zirconium-93 . . . .i .'. , /. 10 '' - $g (; -[* g { $ h it F-- $ ' Uranium.234]
*

f h' g .h Uranium-235. . . . . . . . . 0.01 Zirconium-95 . . . . . , . . , . 10gg 43g 3
.( N

.

hI
, gs 7 Vanadium 48 . . . . . . . . . 10 2.irconium-97 . . . . . . . . . 10 Q . g ' 'a

~W E E' g,4f
Unidentified radioactive meterials ,fgj

L > .g y,, Xenon-131m . . . . . . . 1,000

p ,} I ! |i QK. Xenon.133. . , , . . . . . 100 df'

..i g g Xenon.135. . . . . . . . . . 100 or any of the abovein makaoem !Qp Q-
*

3 .

*
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djl~ g j j h 3 @'( Q[3 f ' " " "''
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?Wh
,

M % ps ? nW '

% ws , : - +
.# mA;wa a a; bm . n1 - 3

-
mf mm -s m .

1,

"'

v ~-
,; '. - . .

, ,
.

I #g mm m"7 ' ~ ,

%~ " 3,{Q .i ,
' >

; ~. .

_.
1 3- ,e; 4C g *e g * ' , _ ,

$ Ii g |y , h .; i )J '/'
~

gh7

, ,

j ef , - '~/' " ' ; ' ;'f .y
'

. ., }

' *

NT/9 ^ p [t
"

..

$ -( ( T $+ g i.
.

?g?, 4:a

5
' ' * q

,.g . . .

.

[ ;$ k ),
.

f --E'* '==. -
j : .

, .e 17,( t g ,g
,

- - % af. 23, ,. e .

F i,f $4 1
.,

.

.., w ~1.g r :

i y,a.144}p 1.1 1 i,d. A .

-.

J o.u
{f

.>. ..
J E6 g g F gg yn Ey*x .

a eEE 5 't SE k
!!$.I"E

- Ed
*I.g E $ hi- "h !E @ -

E E g'3
*

E Eg
g we y '2 *g g = o

E!. RE *E ? '[ -s
~

m - -
_

19:00:00 -

_-~--- - -
,, ,

%=-^*
. . . -

'


