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Mr. James R. Mason, Chief
Isotopes Branch

'Division of Licensing and Regulation
'

United States Atomic Energy Commission
Washington 25, D. C. !

Re Your DLR IB:JEB (13-1004) s

Dear Mr. Mason:

Enclosed is an application for renewal of licenses
-

13-106-1 4 -5 to be combined under one license number.
'You will recall we talked about this procedure by ,

telephone on January 10th. We hope that the application
and forms submitted are sufficient and will allow you to :

1ssue one license number, and will still allow us to make - |
our three different areas responsible to the professors under
item 5 - RADIATION PROTECTION OFFICER. ,

,

If there is any question concerning this application,
please do not hesitate to get in touch with us irraediately.

!- Yours very truly, ,

INDIANA UNIVERSITY
-

Purchas partment

#

l . R. M. Priest
I Associate Purchasing Agent'
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a' 1NDIVIDUAL USD. s):'

*

h. ,

Henry R. Mahler, Professor

Felix Haurowitz, Professor

Lynne Merritt,~ Professor

. Walter J. Moore, Professor

Ward B.|Schaap, Associate Professor

Ralph L. Seifert, Associate Professor

'Jonn A. Thomas, Assistant Professor

A.C.O. Mitchell, Professor

L. M. Langer, Professor

R. G. Wilksason, Professor
.,

M. B. Sanpson, Professor

D. W. Miller, Professor |

.

;
.

ADDITION 10 PREVIOUS USERS: :
!

Applicant Robert D. Bent i
;

;

Research Experience - Institution and Rank ,

The Rica Institute Research Associate ly5h-1955 .[
L- i
'

Columbia University Research Associate 1955-1958
,.

Indiana University Assistant Professor ly50-present '

!

L

Experl. nee:

He has been doing researen in the field of low energy nuclear physics,
I~

utilizing Yan de Graaff and cyclotron accelerators, since 1952. This amounts
;

to nine years of experience witn sources of radiation. He is fully aware of
i

the nazards isolved, and the safety precautions that are necessary in the

: handling of radioactive materials.

L- 33121,;.
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:
1

Carlos 0. Miller - Associate Professor of Botany ;

i

No previous experience with isotopes other than a section of a bio- |

chemistry laboratory at Wisconsin. Will undertake studies with !'

tritium-labelled kinetin and other adenosine cerivatives. j

!

:
1

David O. FYey - Professor of Zoology ;
.

Ih -

Has worked with Carbon during two summers, Will use Carbon th. !

!
!

Thomas D. Brock - Assistant Professor of Bacteriology
,

Ohio State University B.Sc. 19h9 |
,

Ohio State University M.Sc. 1950
,

Ohio State University Ph.D. 1952 ;

Upjohn Company 1952-1957 ;
t

West Reserve University Assistant Professor 1957-1960

1h
WggiuseC sugar acetate, uricel and tnymene, S inorganic sulfate, and
P inorganic phosphate. .

|

Howard V. Rickenberg - Associate Professor Bacteriology

Cornell University B.Sc. 1950 i

i

Yale University Ph.D. 1954

Pasteur Institute and
American Cancer -

London Medical Laboratory Society 195h-56 -

|- University of Washington Medical Senool In-
structor & Assistant-

Professor 1956-60 ,

N 3NWill use C compounds of sugar and amino acids, S sulfate mercaptan, and
P32 anorganic phospnates.

.
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' ADVICE TO AEC RESPollSIBLE IllVESTIG470R3 Ill JCP.DAH HALL
,

y Orders for active materials must origir. ate witn individuals who are
, -

1.
listad on the AEC license as "responslole investigators.n,

.

E -2. All snipments rece.ve thould be recorded immediately.on " Product Recordd

. Forms" (a copy is attached). The upper portion of this form is sent immediately to.

tne Radiation Safsty UPf.L.a (C. W. Hagen). The lower portion snould remain witn the
sample until decay or disposal it complete, then is sent to the Radiation Safety |'

*

'* Officer.
l; '

~ 3. ~ Active samples must' be stored in locked rooms or locked cupboards.
1.

h. All containers, waste cans, and areas housing radsoactive' materials must
be labelled with approved cards or tape.

.

5. Responsible investigators must take full respons10111ty for safe procedure
by. subsidiary personnel and snould be familar witn Federal regulations cencerning

.safe handling practices.

6. The' enclosed " Precautions," or a similar set of rules, should be posted in
laboratories where work stith isotopes is a.Llowed.

7. Dispot.1 of soluble materials is permitted through sink drains if accompanied
by inert carrier _and if tne total amount involved is not greater tnan 120 in 2h bours.m

;

'

Comenst2bles, _ including carcasses, may be incinerated in tne Jordan Hall in-'

| cinerator (witn tne permission and supervision of members of the Zoology Department)
wovided:

Ash is collected and stored for decay or disposal by burial, anda.
b. The effluent stack disenarge does- not exceed in activity the limits
specified for unrestricted areas in the Federal Register. Witn our in-
einerator the following rates should not be exceeded:

caroon-lh 1.0 mC each h days
lodin-131 0.01 mC each 10 days
' tritium 12.0 m0 eacn day.

Disposal must be proportionated, i.e., it is not pemittoa to dispose of
the maximum activity of two isotopes during overlapping periods. |

Non-combustibles, ash, papers, etc. may be disposed of by burial. Volume
may be reduced'by burning at tne disposal area (in tne burlai pit). Suen discosal
will be acecmpanied to the site by a tra.ned technielan who will measure and record
activity oefore and after burial.

|

l

L

!
|

.
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- PR3CAUT10N3 TO PE OBSERVED IN 8 HOT 8 ARCAS-
.u

9

i - Tolerable Exposure

No person snould receive more than1100 mr/wk to any part of the oody,
- summing exposure from all sources.- Damage from sucn exposure is believe un-

detectable..

Sources of Exposure

'l. Ingestion of active material.
2.- Inhalation of active material.
3 Wounding with' contaminated objects or contamination of open wounds with

-active material.
h. External 1rradiation.'

-

Detection of Exposure
,.

.l. Film badges or.lonization enameers should be worn ey those working with
-

dangerously active materials or by persons working routinely;under con-
ditions normitting exposure.

2. Blood counts should oe ootained routinely by continuously exposed per-
S sonnel. ,

,

3. Assay activity in urine, feces, or nasal exudates whenever ingestion or,

|
innalation of active mater:Lals is suspected.

,

Avoidance'of Exposure.

1. Survey .' hot' areas. before beginning operations and calculate safe working-
times and distances.

~ "
,

2. Clean work area (wipe down and enange papers) before and after operation.
3. Wear lab coats vnile working and eneck activity on coats and clothing after :j

'

working.- |r
b. Use appropriate snielding, secondary containers, and absorbers.

,

5. -Dispose of wastes insnediately and in appropriate containers.
,

6. Maintain greatest practical. distance from-sources.
7. Run all: evaporations slowly and under effective noods.
8. . Do-not smoke, eat, or apply lipstick in 8hott areas. Do not bring such

materials into 'not': areas. ;

9 Do not pipette oy mouth in inot' areas.
10. Obtain hund counts after using active materials. Decontaminate as necessary. ;

o

11. Protee,t.all open wounds while in 'not' areas. !-

12. - Decontaminate any wound . received in 'not' areas and report tne accident |

immediately.

!

O

4'

33121 ,
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h.sCEDURES FOR HANDLING RADICACTIVE MATERIAL 1 )

V Department of-Physics- j
]Indiana University =
;

.
'_

All orders for radioisotopes must be approved by the Chairman of tne Isotope /1.
Cosenittee (A'. C. G. Mitchell).. ,

J

.2. Shipments are received and opened only by responsible supervisory personnel (Pro-
,

fossors Langer, Mitchell, Wilkinson, and Sampson). A11guots for research are ;

metod out ey the above for use ey tnemselves or ey instructed personnel working
under tneir suporrision.

I
E 3 Areas in which radioisotopes are stored or used are so Indicated by radiation

warning signs. Isotopes are stored in lead enclosures in controlled areas.,

i<

- 14 Personnel working with radioactive materials wear film badges and pocket
dosimeters to monitor tne accumulated dose. Survey meters are used to deter-
mine the instantaneous rate of irradiation. .No personnel are permitted to |'

accept an integrated dosage in excess of 100mR in any one week. All personnel re-'
'

ceive monthly blood counts.

i- - 5. Areas in which radioactive material is handled are surveyed periodically. All -

spills or surface contaminations are cleaned up at once. In tne case of non-
removable contamination, the contaminated surface is either removed or approp-'

*

riately covered over.
,

,

6. Erpended material is usually disposed of after naving decayed to an insignificant i

level.. Disposal . As by means of controlled eurning (to reduce the eulk) and tnen
buried in an unfrequented area.: During cnemical processing small amounts (less
tnan 1.ac) of water soluble material are fluaned into tne sewer, usually highly
diluted- witn inactive carrier isotopes of tne same element.

g' :

i

L

4

.

_.

I .
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i USE OF RADI0 ACTIVE IMTERIAIS 'IN THE DEPAl'.TIET OF CHEMISTRY l
-g ,

a

-(For inforsation and regu3ations amml) Effective Jesuary 1960 j
_

To promote safey and prevent unnecessary contamination-of arg area the
. users of radioactive materials must have adequate safety information,- and ngula- 1

tions must be striot3y observed which will assure proper use of such materials.

The Chemistry Coussittee on Radioisotopes (CCR) has the responsibility of
(l', making information available, (2) providing regulations, and (3) assisting theL

deparkmantal chairman in the enforcement, of the regu3ations. ,

Authorisation it 3 3,radioisotones

Under the oceditions of our license no musbar of the departmenb ag use og-
radioisotope without authorisation by the CCR. Ary prospective user and a v new
uses must be referred to the Committee for approval.

Procurement g radiois@coes

L All requisitions for the ,gsm---% of indepes must be prepared in -

aseozdamse with the lieunsing regulatiota and they must receive action by the de= '
partmenbal chairman. He will not althorise procuramenk un3sse the ed_H ,

!

user (s) has been approved by the OCR.'
,

|- .

~ Sunerviaico g Alt
.

.

Faculty assere have responsibility for the proper use of radioisotopos by
and other workers in their research or,instrue.

students, reseamh taaha4a4aw(11ty must be implemented by making certain that all
,

itional groups. This responsib
. persons concerned satisfy the requirements'far clearance by the CCR. Chemistry C507
is especially reocumanded. - It should proceed actual participation in work requir. ,

ing the use of isotopes.

ProteoiienmaainstIgdjatd3'

Food and drink must not be consumed in areas where there is radioactivity
' that adsht be ingested.

L Pipetting of radioactive material by mouth must hot be allowed. -

o
All other prestices that might result in appreciable exposure to radiation

must be prohibite$.

Permomel ggiggig
. . .

1. Pocket dosiasters are available in the Rad 4aaha=4atry b"W4a*. The re-
oord of exposure of each worker must be recorded in a bound notebook kept in this

. building. The record is kept by worke:ds name so that custlative exposure records
are nadi 2y detenined. Records must be entered in the notebook at least once per
week. The book will be inspooted at 3e ast once per week by the Safety Officer ce
his representative.

2. Film badge service wLil be provided for those workers whose supervisors
p

i deem it necessary or desirable. Pocket dosimeters should also be worn by such
! workers. Consult with the Safety Officer concerning this service.

33121
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3. In case, of aqr possible overexposure or accidents the Safety Officer
)should be notified- tanadiately. He will also notify the Manager of the Chicago

Opentions offios P Illinois in nooordance with the amendment
43 Title 10, Chapb.O. Box 59, Iancet,f Federal- Regulations, eStandards for

,

!

1, Part 20, code o
iProtection Against Radiation,a May 13,'1957.

h. The persdssible weekly dose of radiation is spesified'in Appendix- A of
p. 553, Jan. 29,1957)-- the above mentioned code (Fedeml Register 22, No.19,
50 aren mer week is non-:but, for Indiana University, an exposure in emmess'of :

sid= ,0 =:=eive and must be ran=4.ed to ha Safehr OJficer.

E d |4 5 .9Ji M
'

Standad signs are availabla in the stookroom.

'It is necessary to use.the standad insignia at all omdiation areas" vbers-
there exists radiation in emeess of 5 arem per hour or where a person could re- ;

oeive a dose.in espese of 150 mrum in anr 5 consecutive days.

ESERElde matf.Jil . lier. ,

The regulations prohibit use of radioactive mater $1 in an
if he radiation 1sysis will result in a person moeiving a dose essess
ureme per hour if continuously posent in the area or a dose in easeos of 100 areas

-

>

in any seven ornsecutive days.
_

IIGEM
1. _ All burials of radiamative materials will be supervised by the Safety

Officer aan will be reoceded by him in a book kept in the Chemistry Business Office.

2 Tables of permissible concentrations of isotopes which can be disposed
7

in tha sounge system are available in the Chamistry Business Office and from
the Safety Officer. - All disposals must be swoorded on the forms furnished with
each shipment, of radioisobopes (attached to each package by the stookroom keepers).

| 3. All disposals of radioisotopes must be made in one sink, only, in each
L Thearea and must be recceded,.also, en a second reoced sheet kept at this sink.h

cpoeial sink in the Bob Imboratory (Room 7) of the nadinnhanistry Bn4'dia= is the
proper' sink for that building.

h. A recost must also be made of all radioactive solida placed in the waste
can in the Hot Isbesetery (Room 7). The isotope, approximate quantity, date, and

? .name of person ashtag the disposal should be entered on the record sheet posted
near the can. The volume of such disposals should be as asall as possible.
E-r -tive ==r W1a and n' m shon1d not be n'a 'ad_ in +.htm waste can.
54=<1= records must be kept dce temporary waste cans tat may be used outsid=
the Radiochemistry bu4'd4an. All solid wastes, azoopt animals, should eventud27 ;

)be placed in the waste can in the Hot Imboratory. l

5. All radioactive biological material as well as other materials must be |
handled with dare and foresight. For example, some materials may be essentia 27

>

I

hamless in the fresh state but during storage putrifactive processes may result
in the liberation of C4 , Cao , S4s, and other volatile farms of radioactive4 s
material. In general decomposition can be conveniantly prevented by storage in
the frosen state at aboub=15'C' 33121
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Radiosotive emnreta of animain should be oc11ected by trained workers sunb as - <

gnduate~ studenbo and made alkaline by the addition of Ca0 to prevent the evolution - ",

of 84fe or C%. AlkAine urine should be concentrated, after the addition of' !

pomanganate, .to reduos the volume before. burying the material.
'

.

- i,

.

>

. 11. The sheet furnished with each shipment of radioactive material is to be [
kept_ with the material tog &until the material is all gone. 41 g- 'Sist Bus 4r--- Office h it M-the sheet is to be at =m. _

-en file. This erflee will sasus monthly requesta for reports on to disposal of
each shipment of radioactive materials received until it has been established that

-

all the activity received has been asoomted far.

! M Asilast B e e n M
'

'asterial microcurias ' material aiorocuries

, . A# 1,000 ggs4' lo

Aal" lo ris 500
'

As*11 100 re** 500

An'" 1,'000 Fe** 10

AsM, As77 100 Gats 100

At'** 1,000 Dett 500
'

., ,

~ d** 200 E'(HTOarTa) 1,000A o

lAu " 100 Hoses 1,000

Ba148 + Ia 48 10 Issa v3co1 ,

nenov 500 In to

0' 500 Ir1'' 1,0001

Ca# 100 Irtes toop a ,

Cd**+Ag**'lN!J'

1 1 100 gas 100
*

lJ Ce14' + Pr144
~ ._ 148 10010 La

L

C1se lo ggt? g,ono

Onnes 1,000 ygpa lo
..

C o* * 10 Mn'* 500

Cr'1 500 Mo** 100

Caut + Basst 10 Naan loo

3W1Cuse 500 Na84

. -. ..--_.---....--..--.--..---a.=.
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il nioroomtes asterial microcurtas >

.. mater a

. Des 100 Sr'' :10
-.

:

! N1" ~10' Sr" + 1''- 1
'

d Niss' go 9,ses gon'

,

. yse ,m- yoes 10 _|
,

9

. Pb"8' e#4 To** 10 -
-.

P61os i Rhson : goo y,m 1,oog ,

F6 ** 200 Te 1,0001 m
,

o

p : pg 49?- goo gas 4 1,00o
,

( Po** * 1 Th(nates 1) 500 -
,

pyt$s -100 T1so4 fog.-

Ta 0 1,0%L7
~

-@e 10-
-s

Basse 1 U(natus1) -500-

P 100 goss 20
,

.Rehes .1,000 ties 4.gsss $00#

:

tse 20 'Td' -10 1Egg
e

ytes too
Rh*** 1,000

Rusos + Rh*** 10 Zetas 1,000
9

>

Sss 500 I'*** 1,000

1** 10
Sb** * 10

So** - 10 1** 10-
,

Esos 100SE'* 1,000
^~

Unidentified radioactive'Sansa 100 asterials er aqr of the.
Sn" 100 above in unknown afz- i

tures
1

L

Deoseber 1959 H. O. Day
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