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INSTR UCTIONS: SEE THE APPROPRI ATE LICENSE APPLICATION GUIDE FO'4 DET AILEO INSTRUCflONS FOR COMPLETING APPLICATION. SEND TWO COPIES
OF THE ENTlHE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPL * CATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH 17 YOU ARE LOCATED IN

U $ NUCLE AR REGULATORY COMMIS$10N IL LINOIS. INDI A NA, IOW A, MICHIG AN, MINN ESOT A, MISSOURI, OMIO, OR
Divi %ON Os FUEL CvCLE AND MATERIAL SAFETY, NMSS WISCONSIN, $5ND APPLICATIONS TO
WA5HING. TON DC 20%6

U S NUCLE AR REGULATORY COMMISSION, REGION ill
ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWE. IF YOU ARE MATE RI ALS LICEN81NG $ECTION
LOCATED IN 799 R OOSE VE LT ROAD

GLEN ELLYN, IL 60137 i

CONNECTICUT. DELAWARE. Ol8TRICT OF COLUM01A. MAINE. MARYLAND.
Ma&&ACHUSETTS NEW HAMP& HIRE. NEW JERSEY. NEW YORK PENN87LVANIA. A R K ANSAS. COLORADO, lDAMO, KANSAS. LOUl81 ANA. MONT ANA, N EBRASK A,
RHOOE ISLAND, OR VERMONT, SEND APPLICATIONS TO NEW ME xlCO, N^RTH DAKOT A, OK LAHOMA, SOUTH DAKOT A, TE XAS, UT AH,

U S NUCLEAR REGULATORY COMMisslON. REQlON I
*

NUCLEAR MATERIALS SAFETV $ECTION O U $ NUCLE AR REGULATORY COMMIS$10N REGION IV
631 PARK AVENUE MATERI AL RADIATION PROTECTION SECTIONEPNG OF PRUS$iA, PA 194fl6 Gil RY AN PLAZA DRIVE, SUITE 1000

ALABAMA. FLORIDA, GEORQlA, KENTUCKY. Mi&SISSIPPl. NORTH CAROLINA. *

PUERTO RICO. 80UTH CAROLINA. TENNE 88EE VIRGINIA, VIRQlN ISLAND $. OR ALASK A, ARI2ON A. CALIFORNI A, M AW All, NEVADA. OREGON W ASHINGTON.
WEST VIRQtNIA. GEND APPLICATIONS 70- AND U.S. TERRITORIES AND POSSES $10NS IN THE PACIFIC, SEND APPLICATIONS

TO:
U S NUCLEAR REGULATORY COMMISSION. REGION la
NUCEAR MATERIAL 8 EAFETY SECTION U S NUCLEAR REGULATORY COMMIS$10N. REGION V101 MARIETT A STREET, $UfTE 2900

NUCLEAR MATERIAL $ SAFETY SECTIONA TL AN T A, GA 30323
1460 MARIA LANE. SUITE 210
WALNUT CREEK, CA 94696

PERSONS LOCATED IN AGREEMENT ST ATES SEND APPLICATIONS TO TME U $ NUCLE AR REGULATORY COMMISSION ONLY IF THEY WisH TO POSSES $ AND USE LICENSED MATESIAL
IN ST AYE8 SuaJECT TO U S. NUCLE AR REOULATORY COMMISSION JURi& DICTION.

MIS 16 AN APPLICATION FOR (Caeca apprope,ere ree,n/ 2. N AME AND M AILING ADDRESS OF APPLICANT (inc4a= fe Cociel

_
^''*''C'*5' Allen-Bradley Company

_
e AMENOMENT TO uCENsE NuM.ER

48-023 @ 02 1201 South Second Streetx C RENE.At OF uCENsE NuM.ER Mi1waukee, WI 53204 !

3 ADDRESS ESiWHERE LICENSED MATER 6AL W6LL SE USED OR POSSESSED

1201 South Second Street
MIIwaukee, WI 53204

4 NAME OF PERSON TO st CONT ACTED ABOUT TMis APPLICATQN TELE *MONE NUMBER

Robert R. Walters (414) 382-2828
$USMIT ITE M8 6 THROUGH 11 ON 0 + a It" PAPER TME TYPE AND SCOPE OF INFORMATION TO OE PRovlDED 18 DE8CRIBED IN THE LICENSE APPLICATION GUIDE

6 RADIOACTIVE MATERIAL
e f remeat end mese number. O chv%ce' ead'or phyt 4e 40 m ead c mane m amovm 6 PUR90$E151 FOR WHICM uCENSED MATERI AL WILL 9E USEDu
whch wm tw possessed et any One time

'' LI ' " '
A PE R El'*CE 8 TR AINt G FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTniCTED ARE A$TR A Ni A

16 F ACsLITIES AND tQuiPMENT 10 RADt ATION SAFETV PROGRAM

|2 LICENSEE F EEb l50010 CFR I/Cana bact,on t10 3n
n WAsTEMANAGeMENr

,,,c,,,,,,, 3t j gg,N,TED s 700.00
13 CE R T ip IC ATION IMust be esmosered er appucent/ THE APPLsCANT UNDE R$T ANDS TMAT ALL ST ATEMENTS AND REPRESENT ATIONS MADE IN TMl8 APPLICATION ARE

SiNDtNG U+0N THE APPLIC ANT

THE A*PLICANT AND ANY OFFICIAL E RECUTING TMIS CERTIFICATION ON BEHALF OF THE APPLICANT, N AMED IN ITEM 2, CERTIF Y TMAT TMi$ APPLICATION 18
PREPARE D IN CONFORMif y WITH TITLE 10. CODE OF FEDERAL RE GULATION5, PARTS 30. 32 33 34 35. AND 40 AND TMAT ALL INFORMATION CONT AINED ME REIN,
IS TRUE AND CORRECT TO THE BE51 OF THE!R KNCWLEDGE AND atL'EP

WARNING 10 U S C SECTION 1001 ACT OF JUNE 25.1948 82 BTAT 749 MAKES 17 A CRIMIN AL OFFENSE TO M AKE A WILLFULLY F ALsl BTATEVENT OR REPRESENT ATION
TO ANY DEPARTMENT OR AGENCY OF THE UNITED $T ATEs As TO ANY MATTER WfTMIN IT$ JURi$ DICTION

SIGN ATURE -CERTIP viNb OF FICE R TY PE D' PRINT E D N AME TIT LE DATE

9g gg bert R. Walters Senior Project Chemist 1/12/88
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NRC License 48-02369-02 Renewal Information
___________________________________________

ltem *S

Radioactive Material
________________ _

\

See items "6,"7,"8 NR Materials License No. 48-02369-02
(March 28,1983)

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

Item "6

Purpose For Which Licensed Material Will Be Used
. ___________ ______________________________

Seeitem "9 NRC Materials License No. 48-02369-02
(March 28.1983)

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

.._

ltem #7

Individuals Responsible For Radiation Safety Program And Their Training
And Experience
___________________________________________________________________

Robert R. Walters
See items "16,"17 Application for Byproduct Material Ltcense

Renewal 48-02369-02 (September 28,1982)

Ronald Nadolinski
See items "16,"17 Application for Byproduct Material License

Renewal 48-02369-02 (September 28,1983)

See also Attachment A
.................... ..............................................

Item "8

Training For Individuals Working in Or Frequenting Restricted Areas
____________________________________________________________

C O N II N L t;O. s :, 7 3 g
Seeitem *16 Application for Byproduct Material License

Renewal 48-02369-02_ (Septemb@r 28, _1983)
__
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item *9

Facilities And Equipment >

______________________.

See item "13 Application for Byproduct Material License

|
Renewal 48-02369-02 (September 28,1983)

! 1
i

See also Amendment "16 Material License 48-02369-02 Supplementary .
Sheet (February 15, 1984)

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

Item "10

Radiation Safety Program
--__ --__--_...__...... 1

See items *15,*16 Application for Byproduct Material License
Renewal 48-02369-02 (September 28,1983)

................................................................... )

Item *11
i

Waste Management i
_________________

| See Attachment B
1
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Oklahoma State University ag~ ;rammu-

(405) 624-5146
ENGINEERING EXi[N510N

April 3, 1986

TO WHOM IT MAY CONCERN:

Ronald Nadolinski has successfully completed the thirty-two (32) hour Radiation Safety
Specialist Training Program and has passed the four (4) hour comprehensive examination.
This course was conducted by Oklahoma State University in Oklahoma City, Oklahoma, March {
10-14, 1986, and consisted of the following topics: j

1) Atomic and Nuclear Structure 7) Internal Radiation Protection

a) Nuclear notation a) Internal radiation hazards
b) Nuclear stability b) Control of contamination
c) Isotopes c) Waste disposal

2) Radioactive Decay 8) Radiation Safety Instrumentation

a) Decay schemes a) Survey meters
b) Half-life b) Radiation scalers
c) Chart of the nuclides c) Personnel dosimeters
d) Curie and Becquerel

3) Types of Radiation and Interaction 9) Regulatory Control

a) X and gamma a) Licensing procedures
b) Alpha and beta b) Agreement and nonagreement )c) Neutrons states
d) Bremsstrahlung c) Code of Federal Regulations

i

4) Radiation Dosimetry 10) Compliance

a) Absorbed dose: rad, gray a) Establishing and posting
b) Exposure dose: roentgen, C/kg radiation areas
c) Dose equivalent: rem, Sievert b) Surveying and wipe testing |
d) Quality factor work areas

c) Leak testing sealed sources
5) Biological Effects of Radiation d) Counting statistics

e) Transportation of
a) Acute and chronic effects radioactive materials
b) Radiation and protection guides
c) Dose lithits

i6) External Radiation Prctection '

a) Time k i

b) Distance CENTENN A.
,c) Shielding DECADE !

1980*1990 )

!
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Tha Radiation Safety Specialist Training included the following procedures which are
expected of Radiation Safety Specialists.

1) Use the Radiological Health Handbook and the Chart of the Nuclides.

2) Determine decay characteristics of a radionuclides from the Radiological Health Hand-
book'and the Chart of the Nuclides.

3) Use standard calibration sources and perform DPM-Curie and Decquerel conversions.

4) Perform radioactive decay corrections.

5) Apply statistics to the counting of radioactive sample and express in correct form.

6) Use of the following instruments to perform area surveys;

a) Geiger-Mueller survey meter
b) Cutie Pie survey meter
c) Neutron eurvey meter
d) Alpha survey meter

7) Use of film badges, thermoluminescent dosimeters and pocket dosimeters for personnel
dosimetry.

8) Calculate the dose rate from: (a) point gamma source, J) point' neutron
)source, and (c) ooint beta source producing bremsstrahlung. )

9) Perform shielding calculations on gamma, X-rays, beta, bremsstrahlung, and neutrons
to reduce the dose to an acceptable level.

10) Use time, distance and shielding as protective measures.

11) Perform calculations pertinent to leak tests, wipe tests, and air samples, to deter-
;mine if contamination is present and the amount.
)

12) Apply MPC values to a practical situation.

13) Establish a radiation safety unit within an organization utilizing:
ia) Restricted areas g) Wipe tests {b) RSO h) Posting

c) Radiation safety committee 1) Pertinent record
d) Personnel monitoring j) Radioactive storage and
e) Area surveys disposal
f) 1.eak tests k) Receiving and shipping

April 3, 1986 MM r_. -
Date 'HOWARDM.J0%0N,Ph.D. ,

Associate Professor !

Div of Engineering Technology
Oklahoma State University

L_ J
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ATTACHMENT B

RADIFLO WASTE DISPOSAL PROCEDURES
__________________________________

The ' waste' from the Radiflo system is in the form of contaminated
Radiflo components such as oils and rubber o-rings and also the reject
switches which, of course, contain Kr-85. The following procedures ;

are followed to insure that these items are discarded in a safe ;

condition. !

OILS
|

_____

Tte oils which are drained from the compressor and vacuum pump #2 of ;
the Radiflo system are contaminated with Kr-85. To de-contaminate, !
the oils are placed in a large beaker and heated on a stirring hot I

plate. The hot plate is placed adjacent to the Radiflo console :

exhaust to vent the gas driven from the oil to the external
atmosphere. The radiation level of the oil is monitored and recorded. ,

When it reaches background levels (background outside of the Radiflo

| room) it is discarded.

}
COMPRESSOR

s __________

Before the compressor is removed from the Radiflo, most of the oil
has been removed. Residual oil from inside of the compressor is
rinsed out with a suitable solvent. The rinse solvent is placed in a
bread pan and evaporated next to the Radiflo console exhaust system.

| The compressor is retained in the Radiflo room until background levels
'

are reached, at which time it is disposed of by the Air Conditioning
Dept. after removal of the fittings.

TESTED SWITCHES l
_______________

Switches are broken open next to the Radiflo console exhaust system so
that the trapped gas will be vented. When the switches are at
background levels they are given to Dept. 290 for disposal.

0-RINGS AND VALVE SEALS 1

|--_____________________

All contaminated rubber components are placed in a bread pan and
|heated in an oven (250C) in the Radiflo room until the radiation level '

reaches 0.5 mrem /hr, or less. They are then placed in a ceramic
crucible and combusted at 600C in the exhaust hood in the Inorganic
Section of the Chemistry Lab. When background levels are reached, the
crucible is allowed to cool and is disposed of.

R. Nadolinski
Revised 1/6/88

1

CONTR0t t10 8 4 7 2 B
|
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8 ALLEN-BRADLEY *#sfiefE!.'e"
''

g A ROChWELL INTERNATIONAL COMPANY i
Mi!wcukee. Wl 53204 USA

|Telephone 414/382-2000 ;January 7,1983 Te'ex 4311016
!Fax 414/382-4444 i

U.S. Nuclear Regulatory Commission, Region ill
Materials Licensing Section N
799 Roosevelt Road 3 ! I9h3 5Glen Ellyn, IL 60137 0,g

3 i
Gentlemen: O

Enclosed is our applicatic,n for renewal of Byproduct Material (Radioisotopes) NRC [Ucense Number 48-023d9-02. j

As indicated in this application, we wish to have the people listed below included in the
license for operation and/or maintenance of the Radiflo system.

Robert Walters Radiation Safety Officer
Radiflo Operation

I
I Ronald Nadolinski Assistant Radiation Safety Officer

Radiflo Operation and Radiflo Maintenance
1

| Thomas Piontek Radiflo Operation and Radiflo Maintenance

Steve Rewa Radifto Operation

| Wesley Ripley Backup Radiflo Supervision
1

Qualifications of these individuals are described in item #8 of the renewal application.

Use, operation, and maintenance of the Radiflo machine are described in our current
license. The Radiation Safety Program will also be continued as described in this
license. Waste Management of spent materials will be carried out as indicated in item -
#11 of the license renewal application.

Included with this letter is a check for $700 to cover the license renewal fee as defined
in 10CFR, Part 170.31, Paragraph 3L.

We trust that our application as submitted includes all information required for renewal
of our license. Please address any correspondence regarding this application to me.

f LC ADV Y
,,

Robert R. Walters
CONTR01. NO.8 4 72 8 3

RRW:jo ggGIOliIII
ovaisty onsustries automation controis. cata commun,carsons. sets acquisorson. eiectronic and magnetic products - wortswise..

( Qh10 m > n n //
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| NRC soRw ais u.s. NUCLEAR REoutATORv Commission17 tb APPROVED av oms
i0 C8 a 30 32 33. 34 31540120
36 - 4o APPLICATION FOR MATERIAL LICENSE u,M Saaso

f INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIEt
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE $PECIFIED BELOW.

APPLICATIONS FOR DISTRIBUTION OP EXIMPT PRODUCTS FILE APPLICATIONS WITN IF YOU ARE LOCATEDIN

U S NUCLEAR REGULATORY COMMISS8ON ILLINOls INDI ANA. IOW A. MICHIG AN. k.NNESOY A, MISSOURI. OMio, OR
DrvisiON OP FUEL CYCLE ANO M ATimiAL SA8tTV NM55 W'5CONstN. SEND APPLICATIONS TO
W ASHINGTON. DC 20666

U S NUCLE AR REGULATORY COMMr55|ON. REGION Ill
ALL DTHER PERSONS FILE APPUCATIONS AS FOLLOWS. IF YOU ARE MATimi ALS LiCENseNG SECTION
LOCATF D IN 799 ROOSEVELT ROAD

GLEN EL' VN. lL 60137
CONNECTICUT. DELAWAnt. DasTRsCT OF COLUnasiA. MAINt. MAnvLAND
MA&&ACMUFfTTE. NEW MAMPSMIRE. NEW JERSEV, NEW YORK. PENN8YLVANIA. A R K A NSAs. COLOR ADO. lOAMO, M ANSAS. LOUISI AN A. MONT ANA. NE$ R ASK A,
RMODE ISLAND. OR VERMONT BIND APPLICATIONS TO NEW ME xiCO. NORTH DAKOT A. OK LAMOMA, SOUTM DAKOT A, Tt x AS, UT AM.

OR WYOMING, SENO APPLICATIONS TO
U $ NUCLEAR REGULATORY COMMfS$10N REGION I
NUCLEAR MAf tmeALS SAFETY 6tCTION 8 U $ NUCLE AR REGULATORY COMMISSION. REGION iv101 PARK AVINut MATERI AL RADIATION PROTECTION 6tCTION
K'NQ OF PRUS$la. PA 19406 611 R Y AN PLAZ A DRIVE,8utTE 1000

ALASAMA. FLORsDA. GEOR06A. KENTUCKY M48818SIPPl. NORTM CAROLINA
DUERTO RICO. SOUTH CAROLINA TENNESSEE. VtRQiNIA. VIRolm isLANOS OR ALASKA, ARI2ONA. CAttFORNIA MAWAll. NEVADA. OREGON, WASHINOTON.
WEST VIRGINIA. SEND APPLICATIONS TO AND U $ TERRITORIES AND POS$tSSIONS IN THE PACIFIC SENO APPLICATIONS

TO
U $ NUCLEAR Rf 0ULATORY COMMIS$rON REGION ll
NUCEAR MAfiniALS SAptTY 8tCTION
101 MARiETTA STREET, SUITE 2iKX) U $ NUCLEAR REGULATORY COMMIS$10N. REGION V
ATLANTA GA X1323 NUCLEAR MATERIALS SAFETY SECTION

1460 MARIA LANE $UITE 210
W ALNUT CREEK. CA 94696

DIRSONS LOCATED IN AORGEMENT STATES SENO APPLICATIONS TO THE U S NUCLE AR REQULATORY COMMisssON ONLY IF THEY Wi$M TO POSSESS AND Ust LICEN5ED M ATERIAL
IN STA1E8 SUBJECT TO U.S. NUCLEAn RtOULATORY COMMassiON JURISDICTION.

1 TMt118 AN APPLICATION FOR (Casch eaarcar,ere ,mau 2 NAME AND MAILING ADDRESS OF APPLIC ANT Ilmudele Cosel

-
' ' * ' " " "^

Allen-Bradley Company
_

AMENOMENT TO L CENie NUMet.

8-M3@-02 1201 South Second Streetx C RENEW At on uCENsi NuMetR Milwaukee, W 53204
3 ADDRt38'E81 WHERE LICEN5tD M ATER4 AL WILL St USE D OR POSSESStD

1201 South Second Street
Milwaukee, WI 53204

A NAME O. PtR 0~ 70 1 CONT ACnD A.QVT TMIS APPUCA TION ndPMONE NVM6ER
Robert R. Wal ters (414) 382-2828

$U6MIT ITEMS 6 THROUGM 11 ON 84 11 PAPER THE TVPE AND SCOPE 08 IN80AMATiON 70 et PROvictO le DESCRietD IN TME LICEN5E APPLICATION GUIDE
4 R &DiOACTivE MATE Ri AL

a t emeas saa mass aumber 15 chemics sac or oevs ce f o* east c me s eumamost 6 PUReO$1($1 FOR WMICM LICEN$tD MAf tRf AL WILL BE USEDvemeh m:14 De 00ttettef! At sov One l*e

'
'TR A73e'K'd"'t%'C't
' " " " ' ' ' ' * * * ^ ' " " " " ' * ' " ' " ' ' " a Ta A+Noa i~D'v~u WOao~G l~ C+ AmutNTi~G anta'CTio ARE As

9 * ACILtT't$ AND kQuiPVENT 10 R ADe ATION SAFE T y PROGR AM

i2 LIC L s6ti e t t5 thee 70 C 8 R r/0 ena sect,on 1/0 J r/
11 W AITE MANAGEMENT AMOUNT

.n CanGav 3 t. bNCLOsiD s 700.00
13 CE R Tip tC A flON

IMost me esanerema ey apspeents TMt APPLICANT UNOIRST ANDS TMAT ALL BT ATEMENTS AND REPPt$ TNT ATIONS MADE IN TMis APPLICATION ARE
9'NDIN G UPON THE API'LIC ANT

TME APPLICANT AND ANY OF EICIAL E AECUTING TMi$ CERTIFICATION ON S EM ALP 08 TME APPuCANT. N AMED IN * TEM 2 CERTIF Y TMAT TMr8 APPLICATION IS
PRtPARIO IN CON 80 Amity WITM TITLE 10 COOf OF F totR AL REGUL ATIONS. PARTS 30 32. 33 34 36 AND 40 ANO TM AT A((INf 0AMAf rON CONTAINED ME81EIN,1$ TR'.,4 AND CORRICT TO TMt til? Os TMfiR KNCWLEDGE AND 8t ut t

W AR NING 18 U S C SECTION 1009 ACT 08 JUNE 251948 62 3T AT 74g MAK ES IT A CR'MtN AL 08FENSE TO M AK E A WILLFULLY F AL61 STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT OR AGENCY 08 TME UNeTEO ST ATES AS TO ANY MATTER WtTMrN ITS JURISDICTION

StGN ATvRE-CERT 18 viNG OF 7iCER TYPED. PRINTED NAME TIT LE DATE i

g bert R. Walters Senior Project Chemist 1/I2/88

~
\'
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HRC License 48-02369-02 Renewal Information
___________ ________________________--_____

ltem *S
!-

Radioactive Material
__________________

See items *6,*7,*8 NRC Materials License No. 48-02369-02
(March 28,1983)

.............................................................s.

Item *6

Purpose For Which Licensed Material Will Be Used '

_________________________________.__________

See item *9 NRC Materials License No. 48-02369-02
T

(March 28.1983)
..............................................................

Item *7

individuals Responsible For Radiation Safety Program And Their Training
And Experience

-__________________________________________________________________ l

1

Robert R. Walters )

See items "16,* 17 Application for Byproduct Material License 1

Renewal 48-02369-02 (September 28,1982)

Ronald Nadolinski
See items * 16,* 17 Appl.':ation for Byproduct Material License

Renewal 48-02369-02 (September 28,1983)

See also Attachment A
...................................................................
Item "8

CONTR0[. No e a 7 p g
Training For Individuals Working in Or Frequenting Restricted Areas

|
____________________________________________________________,

l

See Item *16 Application for Byproduct Material License
,m_mm _ - - - _ --
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Item *9

Facilities And Equipmerit
______________________

Seeitem *13 Application for Byproduct Material License
Renewal 48-02369-02 (September 28,1983) !

See also Amendment *16- Material License 48-02369-02 Supplementary
Sheet - (February 15,1984)

................................................................... \
l

item *10
|

1

Radiation Safety Program-
_______________________

l

See items * 15,* 16 Application for Byproduct Material License !
Renewal 48-02369-02 (September 28,19F.3) -

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

Item *11

| Waste Management
_________________

See Attachment B
1 ;

3
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1Oklahoma State University m:::::::% 1
-

1405) 624-5146
ENGINEERING EXTENSION

,

April 3, 1986
i,

TO WHOM IT MAY CONCERN:

Ronald Nadolinski has successfully completed the thirty-two (32) hour Radiation Safety
Spe::ialist Training Program and has passed the four (4) hour comprehensive examination.
Thi s course was conducted by Oklahoma State University in Oklahoma City, Oklahoma, March
10-14, 1986, and consisted of the following topics:

1) Atomic and Nuclear Structure 7) Internal Radiation Protection
a) Nuclear notation a) Internal radiation hazards -

b) Nuclear stability b) Control of contaminationc) Isotopes c) Waste disposal

2) Radioactive Decay 8) Radiation Safety Instrumentation
a) Decay schemes a) Survey meters
b) Half-life b) Radiation scalersc) Chart of the nuclides c) Personnel dosimetersd) Curie and Becquerel

3) Types of Radiation and Interaction 9) Regulatory Control
a) X and gamma a) Licensing procedures

| b) Alpha and beta b) Agreement and nonagreementI c) Neutrons states '
| d) Bremsstrahlung c) Code of Federal Regulations|

4) Radiation Dosimetry 10) Compliance

a) Absorbed dose: rad, gray a) Establishing and postingb) Exposure dose: roentgen, C/kg radiation areasc) Dose equivalent: rem, Sievert b) Surveying and wipe testing
;

d) Quality factor work areas
c) Leak testing sealed sources '5) Biological Effects of Radiation d) Counting statisticsi

I

e) Transportation of
a) Acute and chronic effects radioactive materialsb) Radiation and protection guides
c) Dose limits

6) External Radiation Protection f
a) Time IT
b) Distance g
c) Shielding CENTENN A.

DECADE
1980*1990
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The Radiation Safety Specialist Training included the following procedures which are
expected of Radiation Safety Specialists..

1) Use the Radiological Health Handbook and'the Chuct of the Nuclides.

2) Determine decay characteristics of a radionuclides from he Radiological Health Hand-
book and the Chart of the Nuclides.

i

3) Use standard calibration sources and perform DPM-Curie and Becquerel conversions.
'

4) Perform radioactive decay corrections.

3) Apply statistics to the counting of radioactive sample and express in correct form.

6) Use of the following instruments to perform area surveys;

a) Geiger-Mueller survey meter
b) Cutie Pie survey meter
c) Neutron survey meter
d) Alpha survey meter

-

7) Use of film badges, thermoluminescent dosimeters and pocket dosimeters for personneldosimetry.

8) Calculate the dose rate from: (a) point gamma source. (b) point neutron
source, and (c) point beta source produ'cing bremsstrahlung.

9) Perform shielding calculations on gamma, X-rays, beta, bremsstrahlung. and neutrons
to reduce the dose to an acceptable level.

'10) Use time, distance and shielding as protective measures.

11) Perform calculations pertinent to leak tests, wipe tests, and air samples, to deter-
'

mine if contamination is present and the amount.

12) Apply MPC values to a practical situation.

13) Establish a radiation safety unit within an organization utilizing:
,

a) Restricted areas g) Wipe testsb) RSO h) Postingc) Radiation safety committee 1) Pertinent recordd) Personnel monitoring j) Radioactive storage ande) Area surveys
f) Leak tests disposal .

k) Receiving and shipping

April 3, 1986 MMDate
'H'0WARDM.J0p0N,Ph.D.

-
~~

Associate Professor
Div. of Engineering Technology
Oklahoma State University
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ATTACHMENT B

RADIFLO WASTE DISPOSAL PROCEDURES
______________________________-__-

The ' waste' from the Radiflo system is in the form of contaminated
i

Radiflo components such as oils and rubber o-rings and also the reject
i

switches which, of course, contain Kr-85. The following procedures (are followed to insure that these items are discarded in a safe !condition.
j

OILS
_____

|

The oils which are drained from the compressor and vacuum pump #2 of,

l the Radiflo system are contaminated with Kr-85. To de-contaminate, I
| the oils are placed in a large beaker and heated on a stirring hot I
| plate. The hot plate is placed adj acent to the Radiflo console
'

exhaust to vent the gas driven 'f rom the oil to the external
atmosphere. The radiation level of the oil is monitored and recorded. ]When it reaches background levels (background outside of the Radiflo

!room) it is discarded,
j

COMPRESSOR
__________

|

Before the compressor is removed from the Radiflo, most of the oil I

;

has been removed. Residual oil from inside of the compressor is '

rinsed out with a suitable solvent. The rinse solvent is placed in a
bread pan and evaporated next to the Radiflo console exhaust system.
The compressor is retained in the Radiflo room until background levels
are reached, at which time it is disposed of by the Air ConditioningDept. after removal of the fi t tings.
TESTED SWITCHES
_______________

Switches are broken open next to the Radiflo console exhaust system so
that the trapped gas will be vented. When the switches are at
background levels they are given to Dept. 290 for disposal.

| 0-RINGS AND VALVE SEALS
_______________________

All contaminated rubber components are placed in a bread pan and
heated in an oven (250C) in the Radiflo room until the radiation level

i reaches 0.5 mrem /hr, or less. They are then placed in a ceramic
crucible and combusted at 600C in the exhaust hood in the InorganicSection of the Chemistry Lab. When background levels are reached, thecrucible is allowed to cool and as disposed of.

R. Nadolinski
Revised 1/6/88
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