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NRC Form 313 I U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:
U3411 (Check and/or complete as appropriate)

10 CFR 30

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL . a. NEW LICENSE

See ntrached instructions for details. b. AMENDMENT TO:
LICENSE NUMBER

Completed applications are filed in duplicate with the Division of fuel Cycle and Material Safety, 24-01113-02
Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulatory Conunission,

, pgNgg,L 97,
Washington, DC 20S55 or applications may be filed in person at the Commission's office at LICENSE NUMBER
1717 H Street, NW. Washington, D. C. or 791S Eastern Avenue, Silver Spring, Maryland.

2. APPLICANT'S NAME (Institution, firm, person, etc.) 3. NAME AND TITLE OF PERSON TO BE CONTACTED
REGARDING THIS APPLICATION

Monsanto Co. , J. F. Queeny Plant
TELEPHONE NUMBER: ARE A CODE - NUMBER EXTENSION TELEPHONE NUMBER: AREA CODE - NUMBER EXTENSloN

622-1400 314
APPLICANT'S MAILING ADDRESS (includelia Codel 5. STREET ADDRESS WHERE LICENSED MATERIAL blLL JE USED
(Address to which NRC correspondence, notices, bulletins, etc., (Include Zip Code)
should be sent.)

Atten A.T Kavlick RSO 1700 South Second Street1700 Soutit Second St. St. Louis, Mo. St. Louis, Missouri 63177
63177

(lF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See items 16 and 17 for required traming and experience of each individual named belowl

FULL NAME TITLE

a. Adam Thomas Kavlick ' Radiation Safety Of ficer

b. John R. Winkelmann Alternate Radiation Safety Officer,

c. Larry L. Taylor Supervisor Utilities

1. RADIATION PROTECTION OFFICER A ttach a resume of person's training and experoence as outimed in items
| 16 and 17 and describe his responsobilities under Item 15

Adam T. Kavlick I(continued on attached sheet)
!

8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF

1 AND ANDIOR AND MILLICURIES ANDIOR SEALED
.

N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI-

E (11 Scaled Source) VITY PER SOURCE WHICH WILL
BE POSSESSED AT ANY ONE. TIME

NO. A B C D

IN CESIUM 137 Scaled Source Ohmart 300 millicuries

12) " " " "K-RAY 300

(3) " " " "Nuclear Chicago 1000

(41 ,

DESCRIBE USE OF LICENSED MATERIAL
E'

in Blanket amendment to use Oluart Cauges - All source holders

(2) Blanket amendment to use K-Ray Cauges - All source holders

g33 Nuclear Chicago Model 5176 source holder
8505280386 850507
REG 3 LIC30

ta 24-01113-02 PDR

MOLNo. 7 8 4 0 7NRC roRu sta il:2 -s "
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9. STORAGE OF SEALED SOURCES
y CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBERN SOURCE WILL BE STORED OR USED.
No. A. B. C.

(1)
Density and Level Gauges Ohmart All

(2) " " " " K-Ray All

I33 " " " " Nuclear Chicago 5176
(4)

10. RADIATION DETECTION INSTRUMENTS
TYPE M ANU F ACTU R E R'S MODEL NUMBER RADIATION SENSITIVITYy OF NAME NUMBER AVAILABLE DETECTED RANGE

N 1NSTRUMENT (alpha, beta, (mittiroentgens/ hourE
yn, gamma, neutron) or counts / minute)A B C D E F

gg, Gieger Mueller Nuclear Alpha, Beta .1, .3, 1, 3, 10
Meter Chicago 2650 1 camma 30 and 100.:

(2) *

(3)

(4)

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
Oa. CAllBRATED BY SERVICE COMPANY Ob. CALIBRATED BY APPLICANT

NAME, ADDRESS AND FREQUENCY Attach a separate sheet describing method, frequency and standards
used for calibrating instruments.

Monanto - St. Louis (Annually) On file with NRC

12. PERSONNEL MONITORING DEVICES
TYPE SUPPLIER(Check and/or complete as appropriate.) (Service Company) EXCHANGE FREQUENCY

A B g

O(1) FILM BADGE O MONTHLY

O(2) THE RMOLUMINESCENCE one
DOSIMETER (TLD)

' O QUARTERLY

O(3) OTHER (Specoty): NORC O OTHER (Specstylt

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).
~

O e. LABOR ATOR Y FACILITIFS, PLANT F ACILITIES, FUME HOODS (include Is/tration, sianyl, ETC.
O b. STOR AGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fsmed and/or temporary /, ETC.
O c. REMOTE H ANDLING TOOLS OR EQUIPMENT, ETC.
O d. RESPIRATORY PROTECTIVE EQUIPMENT, ETC. NA

14. WASTE DISPOSAL
a.NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

NA
b.lF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL

BE USED FOR DISPOSING OF HADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. lF
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL DE RETURNED TO THE MANUFACTURER,SO STATE

Scaled Sources will be returned,to the manufac turer.
m y,

+
t
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NRC Form 3131 U.S. NUCLEAR REGULATORY COMMISSION 1. APPLICATION FOR:
(1341) (Check and/or complete as appropnate)

10 CFR 30
|

APPLICATION FOR BYPRODUCT MATERIAL LICENSE I

a. NEW LICENSE ]INDUSTRIAL
!

See attached instructions for details. b. AMENDMENT TO: }
LICENSE NUMBER

Completed applications are filed in duplicate with the Division of Fuel Cycle and Material Safety.
Office of Nuclear Material Safety. and Safeguards, U.S. Nuclear Regulatory Commission, ,_ g gNgy,L op,
Washington, DC 20SS5 or applications inay be filed in person at the Commission's office at g,cgnggunuggg
1717 H Street, NW, Washington, D. C. or 7915 Eastern Avenue, Siiser Spring, Maryland.

2. APPLICANT'S NAME (Institution, firm, person, etc.) 3. NAME AND TITLE OF PERSON TO BE CONTACTED
REOARDING THIS APPLICATION

TELEPHONE NUMBER: ARE A CODE - NUMBER EXTENSION TELEPHONE NUMBER: ARE A CODE - NUMBER EXTENSI

4. APPLIC ANT'S MAILING ADDRESS (include Zip Codel 5. STREET ADDRESS WHERE LICENSED MATERIAL LILL uE USED
(Address to which NRC correspondence, notices, bulletins, etc., (Include Zip Codel
should be sent.)

I

(IF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL |
(See Items 16 and 11 for required training and experience of each indivktual named below) i

|

FULL NAME TITLE I

l

f*BradfordD. Young Supervisor - Dept. 55 TSCL,

74 Dennis Litzsinger Supervisor - Dept. 50 Phosphate Esters
I'

.

,

c.

7. RADIATION PROTECT |ON OFFICER | A ttach a resume of person's training and experience as outioned in items

| 16 and 17 and describe his responsabilities under Item 15. 1

i |.
'

8. LICENSED MATERIAL

L ELEMENT CHEMICAL NAME OF r/ANUFACTURER MAXIMUM NUMBER OF

i AND ANDIOR AND MILLICURIES ANDIOR SEALED

N MASS NUMBER PHYSICAL FORM MODEL NUM8ER SOURCES AND MAXIMUM ACTI.,

(If Sealed Source) VITY PER SOURCE WHICH WILL
E BE POSSESSED AT ANY ONE TIME

NO. A B C D

(1)

(2)

(3)
1

-Q ! ||~

. _ _

' M j g,. --(4) A--- g,
_

DESCR18E USE OF LICENSED MATERIAL * [ [*C [*

$ N'il " ' ' * e Q 7. , ., [O
iti s. ..(...,

I tla M,' 6' % '
,

(2) gg[c g:c,, g :n. , ' [r ' [[
'

' ~ 2 y__ . . . . . ,

hem mi.CR ..

g
a>

- _ _

(4)

NRC FORM 313 8112 81)
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9. STORA2E OF SEALED SOURCES

Y CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MAMMPACTURER MODEL NUlWSER 'N SOURCE WILL BE STORED OR USED. g ;gtir,*x ,,'
No. A. B ' Cl * * * *

g } IF " .......,

.'

12) I''
.

.

(3) b ''' - id
m, ,

,pn'
u._ - --

, . ~ . . - -g)

10. R ADIATION DETECTION INSTRUMENTS
TYPE M ANUF ACTURE R'S MODEL NUMBER RADIATION SENSITIVITY{ OF NAME NUMsER AVAILABLE DETECTED RANGE

N INSTRUMENT (alpha, beta, (milloreentgensthourE
un, samma, neutron) or counts / minute)A s C D E F

(1)

(2)

(3)

(4)
9

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
Da CAtisRATED BY SERVICE COMPANY Ob. CALIBRATED BY APPLICANT

NAME, ADDRESS, AND FREQUENCY A ttach a separate sheet describing method, frequency and standards
used for calibrating onstruments,

12. PERSONNEL MONITORING DEVICES
TYPE SUPPLIER(Check and/or comporte as appropriate.) . (Service Company} EXCHANGE FREQUENCY

A B g
'

..

O(1) FILM BADGE D MONTHLY

O (2) THE RMOLUMINESCENCE O QUARTERLY
DOSIMETER (TLDJ

O(3) OTHER (Specify): O OTHER (Specity):

,

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).
O a. LABORATORY FACILITIES, PLANT FACILITIES, FUME HOODS (/nclude filtration,if any),ETC.
O b. STORAGE FACILITIES, CONTAINERS SPECIAL SHIELDING (fixedand/or temporary /, ETC.
O c. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.

.

O d. RESPIRATORY PROTECTIVE EQUIPMENT, ETC.:

14. WASTE DISPOSAL
s. NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

b. lF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAf LED DESCRIPTION OF METHODS WHICH WILL '
BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED.lF J

THE APPLICATION IS FOR SEALED SOURCES AND DEVCES AND THEY WILL BE RETURNED TO THE MANUFACTURER,SO STATE. -1

NRC FORM 313 I(1241)
., ,
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INFORMATION REQUIRED FOR ITEMS 15,16 AND 17

Describe in detail the information required for items 15,16 and 17. Begin each item on a
separate page and key to the application as follows:

15. RADIATION PROTECTION PROGRAM. Describe the radir.on protection program as appropriate for
the material to be used including the duties and responsibi;ities of the Radiation Protection Officer. -
control measures, bioassay procedures (if needed), day today general safety instruction to be followed,
etc. If the application is for sealed source's also submit leak tmting procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit. On File

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
items 6 and 7. Describe individual's formal training in the following areas where applicable. Include
the name of person or institution providing the training, duration of training, when training was
received, etc. RSO' - on file Alternate RSO - resume attached

a. Principles and practices of radiation protection,

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and measurement of
radicactivity.

'

d. Biological effects of radiation.

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Wurk experience or on-
the job training should be commensurate with the proposed use, include list of radioisotopes and
maximum activity of each used.

RSO - on file
Alternate - RSO resume attached

18. CERTIFICATE
(This item must be completed by applicant)

.

The applicant and any official executing this certoricate on behoff of the applicant named in item 2,
certify that this application is prepared in conformity with Totte 10, Code of federal Regulations,
Part 30, and that all information contained herein, including any supplemerrts attached hereto, is true*

and correct to the best of our knowArdge and belief.
~

~

R E C ETVE D
'

,

WARNING.-18 U.S.C., Section 1001: Act of June 25,1948; 62 Stat. 749; makes it a cr6minal offense to gi ugg statement orrepresentation to any department or agency of the United States as to any matter within its jurisdiction.

_ _-w vg
e. LICENSE FEE REQUIRED b. C IFYING OFFI eM ,# '

(See $*ction 110,31,10 CFR !!01 m) Aa
2

$60.00
c. NAME IT ne or frontbv11ckIdam .

(1) LICENSE FEE CATEGORY: Amendment Radiation Safety Officer
e. DATE

(2) LICENSE FEE ENCLOSED: $ 60.00 2/21/85
une ,on- n u .n e~ aea" Colqnot.No.1,' 8 4 0 7
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| BOARD OF CERTIFIED SAFETY PROFESSIONALS ~; .

i L -
'

.

j OFTHE AMERICAS. INCORPORATED
'l

~

4 >
.

. AFFIRMS THAT - <

\
'

John i&. IDinkelmann ; !:
o. THE AMEtsCAS

'

q f
1.

HAVING MADE APPLICATION FOR AND GIVEN SATISFACTORY EVIDENCE .~''
OF QUALIFICATION AS REQUIRED IN THE BY-LAWS; IS QUALIFIED TO |-

!
- $. |RECEIVE AND IS HEREBY AUTHORIZED TO USE THE DESIGNATION

: < .
,

_
.

ic
| CERTIFIED SAFETY. PROFESSIONAL . L !

"

p> !! +

,

IN ,
.

COMPREHENSIVE PRACTICE
. 3

t

,
SO LONG AS THIS CERTIFICATE OF QUALIFICATION IS RENEWED ANNUALLY AND NOT REVOKED l

4 t
' BOARD OF EXAMINERS IN WITNESS WHEREOF !

| WE HAVE HEREUNTO SET OUR HANDS AND
j AFFIXED THE SEAL OF THE BOARD THIS I et DAY OF auntfRT ,1g gL |
| :-i -

| *

|'
- *'

!, ,
..

!

,
?^

'J .
- ? PRESIDENT --

*'

,

b,h.
,
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.-SECRETARY /

_
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- : . . -

.
.
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J;[[g " .

' *

- J . SERIAL NO. 6878
w .

,
. .. -
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- - - , ,* - |>
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CENTRAL ANSSOURf STATE UNfVERSITY WWNtfNSSURG, ANSSOURf 84093 PAGE i*
,

4'. OFFICIAL RECORD--OFFICE OF THE REGISTRAR,
NOT VALID WITHOUT IMPRESSION SEAL OF CMSU AFFIXED,

AND ** END OF TRANSCRIPT RECORD ** AS FINAL STATEMENT

STUDENT NAME: WINKELiiANN JOHN RAY

STUDENT NO: 409-54-6704 DATE PRINTED: 08/31/02

SEX: MALE BIRTHDATE: 07/15/50 DIRTHPLACE: ST LOUIS M0

ADMISSION STATUS: GRADUATE HIGH SCHOOL NAME: CLEVELAND HS

ADMISSION DATE: SPRING 1901-02 DATE OF H.S. GRADUATION: 1960

rzummunxxxxxxxx*xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
'nxxxxx-,.m

,
C.M.S.U.,COURSEWORK xxxxxx

JMNNNMMNNMxxNNNNxxMMxxMxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx,

COURSE SECT SEM EARNED GRAD GRADE CllG CilG
DEPT NO. NO. COURSE TITLE HOURS GRADE ll0URS CRED POINTS TAG DATE

con SPECIAL CREDIT jp# .%
-0TilCR --PRIN ACC PREV & CAUSEcNAFN g e$ctrg+ .0

SPEgQQ^f~@REJyD)Li
$j?y R A ~ j,&% .

$'"1) [K %iOcx SPRING TERii 1701
ORG ADM Suh s YSh 4Q 1 @0 J n,d3. 0W)$

p
f Oh. G 7.0SAFE 5010 003

/ M [P
GRADUATE TERil GPA 00 7.0

L A. % AQ
ff f f t L 'k M $d'4

.h+iY:
( pi % /COM SUtitiCR TERM 1701 ,

c a

IND VENTILAT p , M3.0;('/ N fi.7j #
:. ? ' 310c / G i2.0ISall 5140 003

(106 3 12.0GRADUATE TEnti GPA

Q,h k $., ~ .% w u u . 4 h
TERii 1701 Jg M,.p6tishi.d#. , . f0

G 12.0INTRO SYS SAFC h b3 ,q"'9".,',pA %esb ,
cax FALL

SAFE 4060 003
SAFC 5740 004 CUR LIT RES PS " d 3.0 A'# 3.0 C 12.0

GRADUATC TCRM GPA 4.00 '3T0 "*"" 6.0 24.0,
,

um* UINTCR TCRM 1701-C2
INDit 5210 002 11U FAC CNG DCS 3.0 D 3.0 G ?.0
SAFE 4050 001 PilILOS SAFE 3.0 A 3.0 G 12.0

GRADUATE TCRii GPA 3.50 6.0 6.0 21.0
'

xxx SPRING TERii i702
SArt 4020 002 LCG ASP SA SCO 3.0 D 3.0 G 7.0
SArt 5750 001 SCL IllVEST P S 3.0 A 3.0 C 12.0
ISall 5120 003 PRIN INDUS IlYG '.0 D 3.0 G 7.0

GRADUATC TERii GPA 3.33 7.0 7.0 30.0

xxx S utiM E R TE nti 1702
ISall 4400 003 WORM CC;ir 2.0 A 2.0 G 0.0
ISall 4020 001 FIRC SCICH LAU 3.0 A 3.0 G 12.0

GRADUATC TERl1 GPA 4.00 5.0 5.0 20.0
\

.

CONTINUED ON PAGE 2 ------

_ _ _ _ _ _ _ _ _ _ _ _ _
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409-64-6704 LCENTRAL ANSS0Wf STATE INVERSfTY miutstre Aussetste s4093*

PAGE 2'
.

.;;;Oc************************* UNDERGRADUATE **************x*****x************

C.H.S.U. TOTALS GPA O.00 0.0 3.0 0.0

naccc**************************************************************x**********
CUMULATIVE TOTALS GPA O.00 0.0 3.0 0.0

occce**Mx**************xx********x*****xx******************************Mx*****

CO OC*************************. GRADUATE *********************************

C.H.S.U. TOTALS .GPA 3.62 32.0 32.0 116.0

t0000*************************************************************************
CUMULATIVE TOTALS GPA 3.62 32.0 32.0 116.0
C00cO***h*********************************************************************
OOCUDMMxMxxx*Mxxxx***M*X**MMx*K*X*XX*X*x***X*XM*xXxX*xxXMX**N***X**M***MXX****
--DATE-- , . . ---CClltiENTS--- ~
07/29/72 REC'D DS DEGREE FR0ti U OF HD ROLLA tiO
05/15/01 ADHITTED TO GRADUATE S.Cl!00L

MOQCQwMMMMM*X*M*MMM*xkMX*x***xxNX*M*XMMx*XXX*XXxX*xXX*XXXMx*MMMMXX*X*M*Kx**MxM
---- C.ti.S.U. DEGREES AWARDED ----

DEGREE: HASTER OF SCIEt1CE
DATE. RECEIVED: 00/04/02
MAJOR: SAFETY ga g

87 UM. i. , . ',.[*/ q, N .4 @O/ 5. . .
Manco M M x M M M M x x x x x x x * M x x x x x x x * x p * x x x M * x g*xx x x* x x.* uR9) x x w x M * * x x x x x x x x x x x x x x x x x X x

;:.2 ' 4 g NO ;m1, (f
************ww yns n'#gf 6x**'wp**x**M*ws*p y w**Yy**vwww********>***

filIS/TRANSCRIP,T' rOR. .S I UDENT llSE., x * * * * * * * * * * * * * * xMxwwwwwwwx***wn
M y L' Q ';, .y. &;;," ' | .f'4

**** Et1D OF TRANSCRIP ; RECORD.4***'
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BOARD OF CERTIFIED SAFETY PROFESSIONALS
OF THE AMERICAS.INCORPOAATIO

:

i AFFIRMS THAT
| d

:

! John i!L IDinkelmann s
! O TMt AA8|$1CA5

4
HAVING MADE APPLICATION FOR AND GIVEN SATISFACTORY EVIDENCE co
OF QUALIFICATION AS REQUIRED IN THE BY LAWS: IS QUALIFIED TO 6

| RECEIVE AND IS HEREBY AUTHORIZED TO USE THE DESIGNATION d*z
_ , .

CERTIFIED SAFETY PROFESSIONAL o

$
,.

gIN

COMPREHENSIVE PRACTICE
.

| sO LONG AS THis CERTIFICATE OF OUALIFICATION IS RENEWED ANNUALLY AND Nf T ftEVOKED
! .

-

| soAno or EXAMINERS IN WTTMESS WHEREOF
i wt MAVE HintuMTO SET OUR HANDS AND

Amxan Twe StAI. OF THE BOARD THIS ' 11 O AY OF mcuar , n gL.,j
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CUSTOMER ASSISIANCE SAMPLE (A)
-

NOTE; Shows typical examples combined 'for 0:nsART, Leval ART, W;ighART & W:bART' .

eORM NRC-313 I U.S. NUCLE AR REGULATORY COMMIS$lON 1. APPLICATION FOR:
ICheck endAar comokte es appreornetel

I6.Tal
10 C P R 3 0

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
r ,

I s. NEW LICENSE
INDUSTRIAL

O b. AMEN 0 MENT TO:See attached enstruct,ons for defeest UGEN5E NUMBEM}

Completed apolocarrons are ided on duo!*cate with the Dorrsson of Furt Cycle and Msterror Sa!*sy.
-

Offace of Nucerar Materont Safety, and Safeguards. U.S Nuclear Regulatory Conmusson. m ,_ , , N ,,, L n y ., u y,,,Washungton, DC 20555 or opoincat>ons may be fused orr oerson at the Commossoon's offoce at |O( ug,

1717 H Street. NW. Wa:hongton. D C. or 1915 Eastern Avenue. Soluee Sperng Maryland.

M
LLA 2. APPLIC ANT'S N AME Ifnsterution, /,rm. person. etc.; NAME OF PERSON TO BE CONTACTED REGARDING TH16
H [ { PPLICATIONLu, Dl ACE CHEMICAL COMPANY \ ELM 0 R. SMEDLEY
o_
E TELErHONE NUMBER. ARE A CODE - NUMBER EXTENSION TELErHONE *eUMSE A: ARE A CODE - NUMSE R ENTENSrON

8 1-614-555-1212 1-614-555-1212
4. APPLICANT'S M AILING ADDRESS (fac#ude 2,p Codel 5. STREET ADDRESS WHERE LICENSED MATERIAL WILL SE USED

"d""* #'# C*"''
'u# P. O. Box 965 (t

g F) Anytown, Ohio 43000 23 Main Street
y Anytown, Ohio 43000
m

(IF MORE SPACE 1s NECOED FOR ANY ITEM. UsE ADDITIONAL PROPERLY KEYED PAGEs.)V
6, INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL

(See Items 16 and 11 for reourted tranning enc' esperrence of each andrvalual named be6 owl
1

TITLE*

FULL NAME

Joe M. Doakes Plant Sunprvisora-

b- Donald Smith Maintenanco Runnevisnr

Susan B. Anthony Instrument sonnevisnrc.
4 A trech a resume of person's trement and esper#ence es sufhnod m frevne

. RADIATION PROF ECTION OFFICER

!,'8'""'''"#"'"'***""'**"'*"""""""'"*'8'Elmo R. Smedley List Any Training or Experience
8. LICENSED MATERIAL

NAME OP MANUF ACTURER MAXIMUM NUM8E R OF
L ELEMENT CHEMICAL MILLlCURIES AND/OR SEALED

#

AND
1 AND AN D/OR

N MASSNUMBER PHYSICAL FORM MODEL NUM8ER SOURCES AND MAXIMUM ACTl-
//f Seesed Source / VITY PER SOURCE WHICH WILL

E BE POSSESSED AT ANY ONE TIMri

B' C D* NO. A

Cs-137 Sealed Source Ohmart A2102 50 mci"

2' Cs-137 Sealed Source Ohmart A5771 35 mci
g

S5h Scaled Source Ohmart 17-2100 2000 mci
35 rn An

22
g fu AM-241 Sealed Source Ohmart A5799 1000 mci

D DESCRIBE USE OF LICENSED MATERIAL
LJ E

&
Ce J )m Used in an ED-6 to measure density in a pipe.
$
gK kn Used in a BW-36 to weigh nuterial on a belt.

21 Used in a __SHLM to measure level in a vessel.
O d O. ( 3 si O r,'Used in a BG-12 to measure weight / unit area." ,

. r- m , m m-

ASSISTANCE DIRECTIONS: Use only item ' for Density gage license CUSTOMER ASSISTANCE SAMP
Use only item for Weigh Scale license BASED ON ASSUMPTION THAT
Use only item ( for Level gage license CUSTOMER WILL USE OHMART
Use only item ( for Thickness and/or Basis FIELD SERVICE

Wrinht nane license,



T

'

CUSTOMERASSISTANCEShMPLE(B)
'

.

NOTE: Shows typical examples combined for DensART, LevelART, WeighART & WebART
9. STORAGE OF SEALED SOURCES-

-i .

Cf3 I CONTAINER AND/OR DEVICE IN WHICH E ACH SEALED asAME OF MANUPACTURER na00EL peuesesR

source WiLL es SfoREo oR UsED.LLJ n

$ . ' . , A. S. C.

*::: " So*ce Holder Ohmart SR-122 J)
=>

K)
"-

81 Source Holder Ohmart SHRM

Source Holder Ohmart 941 M3'

Ohmart 8G-1225 Mf'' snn, r , Nnu.
0 10. RADIATION DETECTION INSTRUMENTS

TYPE MANUPACTURER1 MODEL leuteSER RADIAff088 SENSITIVITY,

07 NAME NUMSER AVAILASLE DETECTfD RANGE
L -

(*4Me. bees, (snakemerosameer
k INSTRUMENT penwns. newerenf orsownesAn M*

,8,*
A e C D E F

lii [10NE REQUlsED BY THE USE:t. THE OHWRT CORPORAT10ft WILL PROV1 0E A
FIELO Sci"!!C E R E|'RES E." TA"!VE TO DG I"ITIAL AliD 'Ji-GGIiiG TE3T5 REQUIREu,

tai USING PROPER INSTRUMENTA" ION.

IJ)

+

(4)

11. C 4LIBRATION OF INSTRUMENTS LISTED IN ITEM 10
Oh. CALsBRATED SY APPLICANT

Ca. CALIBRATED BY SERVICE COMPANY
8 tf884 888eesore sheet elsacrew manhest, Raousser aW essenesse

N AME, ADDRESS. APv0 FREQUENdY #

. , so, .n.,seni,4,,,-- . .

Not Applicable Not Applicable
12. PERSONNEL MONITORINo DEVICES

# EXCHAtlos PREcusseCY
tchere ew/or comebe es aepropriere) gg,",,, d ,p C

e

Ol1| FILM O ADGE 'N0llE REQUIRED BY USER. RADIATION
O MONTHLY

DOES NOT EXCEED 5 MR/HR AT ONE U "^"''"'Y

D '2' Td" ","?,","/r"to,C'" ' (1) FOOT FROH GA3E OUTLINE Af(D''

100 NR/HR FIELD IS NOT PRESENT
O OTHE A (Samen&lt

Q13)OTHER(Sesc41:
NOT APPLICABLE*

NOT APPLICABLE
6

13. FACILITIES AND EQUIPMENT (Check were appropriate and ettsch annotated sketchlesi and description (s).

O s. LAs0RATORY F ACILITIES.PL ANT F ACILITIES, FUME HOODS finenere finiseson. 4/ serrf.ETC.
O lt STOR AGE F ACILITIES. CONTAINE RS, SPE CIAL SHIELDIN0 (rseev ewAr te *porery/, ETC.

O e. REMOTE HANDLING TOOLS OR EOulPMENT.ETC. Not Applicable
Od RESPIRATORY PROTECTIVE EQUIPMENT. ETC.

14. WASTE DISPOSAL

a yAME OF COMMERCIAL WASTE Ol$POSAL SERVICE EMPLOYED Complete 85 Shown on
Attached Bvoroduct Material License Attachment (Fonn SDFV5479)

,

D.IP COMMERCIAL WASTE DISPOSAL SE RVICE IS NOT EMPLOYED.SUSMIT A DETAILED DESCRIPTION OF METHOOS WHICH WILL
DE USED FOR DISPOSING 0F RADIDACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVEO.lP -
THE APPLICAtl0N IS IOR SEALED SOURCES AND DEVICES AND THEY WILL SE RETURNED TO THE MANUF ACTURE R.00 STATE,| Comp ete as shown on

Attached Byproduct Material License Attachment (Form SD,FVS479)

|
.

PO R M N mC-3131 5 781

|

i
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? U. S. HUCLEAR REGULATORY COMMISSION

n

|i ITEM 14. WASTE DISPOSAL
P

s Whenever the source holder is no longer needed it will be either

$ 1. Removed and stored in a locked cupboard or room properly labeled. It will

; not be replaced in service without prior wipe testing, or
k 2. Removed and returned to the manufacturer for disposal. ,

!
5 In either case, the services of the manufacturer's representative will be

obtained to supervise removal, reinstallation, and/or packaging for return to |c

{ the manufacturer. ,

i 15. RADIATION PROTECTION PROGRAM $
'The source holders will be received and stored pending arrival of

n
L Manufacturer's Field Engineer. The source holders will be installed in the g

H closed position under the supervision of the representative. A written pro- 1

i
i cedure for prevention of entry into the vessel when the source is in the open
k (source exposed) position will be prepared. This program will be developed ;

[ in consultation with the manufacturer's representative. -

.

-

[a
The initial radiation survey will be made by the representative at the ;

time of placing the device in service. An occupancy evaluation will be made i
[ by the representative and should film badges appear to be required, they will y

y be obtained. Form liRC-3 will be posted and should the radiation survey with i
the vessel (s) empty reveal radiation fields in excess of 5 mr/hr at 12 inches L

{[ from the surface of the vessels, appropriate warning signs will be posted. H

Procedures will be adjusted to reduce the total dose to personnel to the mini-r

[ mum reasonably achievable. A copy of the radiation survey and written procedures ,

"
; will be kept on file for future reference.

.

|< h
E In case of malfunction of the source holder or damage thereto, the services

Iof manufacturer's representative will be obtained for repair or to supervise
,

t removal and proper packaging for return to the manufacturer for repair or
replacement as required. ;

In case of emergency such as fire or explosion involving apparent damage to the J..

t source holder, the appropriate Retional Office of Inspection and Enforcement ,

t (10 CFR 20 Appendix D), USilRC, will be contacted for assistance. The area . ;

around the source holder will be barricaded. The services of a manufacturer's |
[[ representative will be obtained to assist in inspection for damage and local -

health authorities will also be notified. [L.

j
' WIPE TEST PROCEDURE - A test will be performed on the surface of the source -

holder at the appropriate interval by the individual user listed in the appli- h*

; cation in accordance with the instructions of the manufacturer's representative q

l
' and contained in the gage instruction manual. The wipe test kit to be used in >

T The Ohmart Model LT nad the wipe will be evaluated for leakage by The Ohmart ['
L Corporation. Should the presence of 0.005 micorcuries of removable contamination
j be detected, the source holder will be withdrawn from service, the Regional

.

I

!
Office of th? USilRC notified and the device repaired or replaced by the
manufacturer,

;

f s.T &. No. ;..(',

. ,

.- . .. . - rmmmw,wmmmmaemam....~ < . ~-
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CUSTOMER ASSISTANCE SAMPLE (C) -
.

.

NOTE: Shows typical examples combined for DensARTe LevelART, WeighART & WebART
INFORMATION REQUIRED FOR ITERS 15,'14 AND 17

Descr.oe in deteit the information required for items 15,16 and 17. Begin eed 6 tem on a
seperate page and key to the application es follows-

15. RADI ATION PROTECTION PROGRAM. Describe the radiation protection program os appropriate for
the meterial to be used including the duties and responempielties of the Redistion Preessaion Officer,
control measures, bioessay proadures (d aseew), dey togley general safety instruction to be folloused,
esc. If the application is for sealed source's eleo othmit leek testing proemdures, or if leek test will be
performed usine e leek test kit, specify manufacturer end model nuesdier of the look test hit ol@lete 45
shown on attached Byproduct Material License Attachment (Form SDFV5479)

18. FORMAL TRAINING' IN A A0lATION SAFETY. Attee a resume for seen individual nemee m
items 6 and 7. Describe individual's formal training in the follounng stees where appliestple. Include
the name of person or institution providing the treineig, duration of training, when training was
received, etc.

a. Principles and practices of rediation protection.

b. Radioactivity measurement standardization and monitoring
technsoues and instruments,

c. Mathematics and calculations basic to the use and mecourement of
radioactivrty,

d. Biological effects of radiation,

17. E X PE RIENCE. Attach a resume for each individual named in iteme 6 and 7. Describe individuel's
work espotience with radiation, including where esperience was obtained. Work esper6enee or on-
the job tremeng should be commensurate with the proposed use, include list of radioiestopes and
monimum ediv6ty of each used.

Attach Resume

18. CERTIFICATE
IThe item must 6e conuneeed er enelessel

I

a e,e senere e use are,ameo ,ee d en nem s,rrue eeno.u o end e., en,*,eo e.eeur,no one an,r
s**tr4 ehet thne sent,entsen re erreared on senterm,rp wsts Turn 90, Coer e4 federeo Meewer***en,
!*n .10. and tser en ondermeten concerned herese, metenemp any nunenmente erreehod herere, k inre

end terrrer to ene bort et our enewedre end herne!.

WARNING,-10 US C., Section 1001, Aet of June 26. te48,82 Stes. Pet. menes M e assuaet etf enes 9e esehe o erosolul4 fe6ee notesen se
tapeenentesen to eny seeertmeat er egenev of t to Uneted listes et se eav metter woben Me turnedsetten,

'~

e LH.tN54 Ptt AtOUIMED f f P YING oP P f CI AL ISweeterrel
(see Seeten 910.29, 10 C9M 910)

_

s NAME (Trpe or}

'' Ilt! LICGNSt PIE CAf tGoMY;

121 LtCGNSE 788 ENCLoSCD $

penne penC413 I le tai

* * A t' .
,.
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U.S. NUCLEAR REGULATORY CONNISSION a'nd

U.S. DEPARTMENT OF TRANSPORTATION

./

Regulations for Users of Nuclear Gages ,

.

GENERAL

The intent of this bulletin is to abstract and summarize regulations of the

U.S. Nuclear Regulatory Commission concerning the use of radioactive material in
'

gaging devices as manufactured by The Ohmart Corporation. A summary of pertinent

Department of Transportation shipping regulations is also included. *

'
i
,

'

PURPOSE OF NRC REGULATIONS

'

To control the use and location of radioactive materials under its

jurisdiction for the protection of public health and safety.
.

i

SCOPE OF THE HRC AND AGREEMENT STATE REGULATIONS

!
,

The HRC controls the ownership, use and transfer or disposal of all radioactive

materials which are used or. created in the atomic energy program. These include

source material such as uranium and thorium and by-products such as Cesium-137
,

Cobalt-60. Strontion 90 and many others. Special nuclear material such as

Plutonium 238 is under especially stringent regulation because it is fissionable

in large quantities (many tir.es the quantities used in gages). All control is
-

through licensing.

See Appendix C*

l

5-1
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| The NRC does not control naturally occurring radioactive materials not

I connected with the program. Among these are Radium-226 and its decay series

including, among others, Lead-210. The NRC does not have any regulatory

authority over X-ray equipment or naturally occurring radioisotopes.

,

AGREEMENT STATES
'

i

.r
|
|

| The individutII,, states arf gradually taking over the regulation of all
''

radiation emitting materials and devices including naturally occuring radio-
i

active twterials and X,-ray equipment. < | ,

1' , -
' '

3s
,

,

! . . .

Under legislatior. enacted several years ago,'"it is''provided that:the NRCz;
,, ,, ,'

f may pass control of variou's radioactive materials and sources of radiation to

the variots states, providing the statslegislation meets NRC standards. The
|

basic action here is the signik of an aggraement with the NRC by the Governor
'

j '

( \

|
of the state. This agreement covers legislation for the control of materials

which has been enacted by thi State Legislacure. As of Fdbr Ny, 1980, 26 .

1

I
8 i

I states have become Agreement States. These ace,:
'

!
, ,

,
,

,

- .

!

'

| Aiabama Nebraska
'

f Arizona Nevada
,

,

- .
t' tiew Hampshire.~

Arkansas

California . New fie>!!co

Colorado New Yoik-

Florida North Carolina
.

Georgia North Dakota.

Idaho Oregon 1

South CarolinaItansas ,

5-2 y
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.

Kentucky Tennessee

Lo11siana Texas

Maryland Washington

Mississippi

Rhode Island

In addition to the above twenty- six Agreement States, there are several other

states in which legislation is either.pending, or is being considered.

In general, the legislation passed by the states has the same provisions as
i

the ilRC regulations with the State Public Health Organization substituted for the
'

Nuclear Regulatory Commission. However, there is one marked difference. In vir-

. tually all Agreement States so far the State Legislation has included all sources

of ionizing radiation. This means that naturally occurring materials such as -i

radium, and X-ray equipment, not covered by ARC regulations, are covered by
i

state regulations.
f

- .

t

In the case of Agreement States, there is no contact with the NRC. All ;

dealings are with the state agency. We have included Appendix 8 showing to what
'

organization correspondence should be addressed in each state to obtain license

application forms and instructions.

In addition to the total control exercised by Agreement States, most states

provide for the registration of radioactive isotopes or sources of ionizing

radiation. Details of the registration requirements may be had by writing to the

appropriate State Department of Public Health.

All Agreement States accept the ilRC General License gages.

.

5-3
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LICENSES

GENERAL LICENSE.

The concept of a General License is very confusing and often misunderstood.

We usually think of a license as something we carry in our b!11 folds or hang on

our auto bumpers that proves we have paid a periodic fee pemitting us to engage

in some activity. The regulations of the USNRC.(and the " Agreement States") con-

tain numerous paragraphs such as 10CRF31.5, partially quoted below, which have

the'effect of issuing a license under certain conditions without any documen-
t

tation. Part of 10CRF31.5 is quoted below:

"31.5 (a) Subject to the provisions of this section, a general license

is hereby issued to own, receive, acquire, possess and use by-product

material when contained in devices designed .and manufactured for the

purpose of detecting, measuring, gauging or controlling thickness,

dens'ity, level, interface location, radiation, leakage, or qualitave

or quantitative chemical composition, or for producing light or an j
i

ionized atmosphere.

(b) The general license contained in this section applies only to

devices which have been:

3

(1) Manufactured in accordance with the specificatio.ns and contained-

in specific license issued by the Commission to the manufacturer of the

device pursuant to 32.51 of this chapter, or in accordance with the
|

specifications contained in a specific . license issued to the manufac- 1

turer by an Aggrement State which authorizes the manufacture of the

5-4
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.

'

.

device for distribution to persons generally licensed by the Agreement

State; and (2) Installed on the premises of the general licensee by a
_

. person authorized to install such devices under a specific license issued'

to the installer by the Comnission pursuant to Parts 30 and 32.of this

chapter or by an Agreement State .if a label affixed to the device at the

time of receipt states that installation by a specific licensee i~s required.
,

P

The requirement of this subparagraph (2)does not apply while devices are

held in storage in the original shipping container pending installation by ,

a specific licensee."
.

OHttART GENERAL LICENSE GAGES ;

|

Note subparagraph (b) (1). The Ohmart Corporation has a specific license ;

o

#34-00639-0.3G to distribute certain devices to General Licensees.

:

In general, gages manufactured for. distribution to a General Licensee must
;

have a radiation field low enough that personnel are not apt to receive a radia- |

tion dose in excess of 0.5 rem / year. 5 MR/HR at 12" from the-surface in most
,

installations meets this requirement and is the accepted criteria.

,

Referring to 10CFR31.5 (b) (2), quoted, gages distributed to General

Licensees must bear certain labels setting forth the restrictions governing

installation, leak testing and service to the source holder.
- .

A typical label is snown on the following page.

. Note in paragraph 4 that any person may mount this, gage in place
..

@NTROLNO. 7 8 4 0 75-s
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lh FOR A DETAILED EXPLANATION OF THIS LABEL READ d
OHMART INSTRUCTION MANUAL

SECTION R$ ** '",

RECEIPT. POSSESSION. USE AND TRANSFER OF THl$
DEVICE ARE SUBJECT TO A CENERAL LICENSE OR,

EQUIVALENT AND REGULATIONS OF THIS U.S. NRC OR AN
AGREEMENT STATE.

ABANDONMENT OR DISPOS AL F ROHIBITED UNLESS TRANS.
FERRED TO PERSONS SPECIFICALLY LICENSED BY THE
NRC OR AN AGREEMENT STATE.

OPERATION PROHIBITED IF THERE IS INDICATION OF.
FAILURE OF OR DAMAGE TO SHIELDING. OR SOURCE
CONTAINMENT.

ANY PERSON MAY MOUNT THIS DEVICE IN PLACE INITIALLY.
PROVIDED THE ON-OFF MECHANISM 15 LOCKED IN THE
OFF POSITION. ALL OTHER DEVICE INSTALLATION. DIS-
MANTLING. RELOCATION. REPA!R AND TESTING INVOLV-
ING THE RADIOACTIVE MATERIAL ITS SHIELDING AND
CONTAINMENT SHALL SE PERFORMED BY PERSONS SPEC-
SPECIFICALLY LICENSED BY THE NRC OR AN AGREEMENT I
STATE.

DEVICE SHALL BE TESTED FOR RADIOACTIVE LEAKACE
AND PROPER FUNCTIONINC OF ON-OFF MECHANISM AND
INDICATOR AT INSTALLATION AND AT SOURCE REPLACE-
MEldT BY PERSONS SPECIFICALLY LICENSED BY THE NRC
OR AN AGREEMENT STATE. THEREAFTER. TESTING 5 HALL
BE DONE AT NO LONGER THAN 3 YEAR INTERVALS.
USING PRCCEDURES STATED IN THE INSTRUCTION MANU AL

*

LOSS, THEFT OR TRANSFER OF THIS DEVICE AND FAILURE

OF OR DAMAGE TO THE SHIEL0 LNG. OR THE SOURCE
CONTAINMENT MUST BE REPORTED TO THE NRC OR AN
AGREEMENT STATE

THIS LABEL SHALL BE MAINTAINED ON THIS DEVICE IN
l A LEGIBLE CONDITION. REMOVAL OF THIS LABEL |S
p PROHIBITED. r/N tmu.cossm O '

5-6
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-initially. The initial tests _and startup,- however, must be performed

by an~ individual specifically licensed to do so.

With most of Ohmart's Generally Licensed gages, the possessor may,

after .the initial startup, perforn the required, periodic wipe tests

and shutter mechanism checks.

SPECI.:IC LICENSE

A specific License is a document issued to an applicant, authorizing a

' specific activity. The license outlines the activity which the licensee may i

i

pursue, type of device (or devices) the licensee may possess, and the limits ,

within which.the licensee may use such devices.- It names a specific individual

(or individuals) as user and names a Radiat,pn Protection Officer who may bef

the sane as one of the Individual Users. The Radiation Protection Officer is-

responsible for keeping of the various records required by the licensing
:

authority. Requirements and instructions for making application for a

Specific License are contained in Section 30.32 and 30.33. The most important

require.9ent is 30.33 (a) which requires that the applicant be qualified by .

training and experience to use the material for which the license is requested.

This training may be imparted by the Ohmart engineer at installation.and/or

start-up or at the periodic Ohmart Corporation training school.

,

The Specific License does not grant any privileges which are not actually

s_ta ted . However, it is possible, after the required training, to have the

Individual ~ User or Users, and/or Radiation Protection Officer, granted the

authority to make wipe tests or to supervise the installation, relocation or

. removal of gages. These privileges may be acquired in the original application,
,

5-7
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providing they delineate training satisfactory to the NRC or Agreement State.
'

A program satisfying these requirements is offered by The Ohmart Corporation.

TESTS TO BE PERF0PMED ON NUCLEAR GAGES

There are two basic tests that must be performed on nuclear gages. The

first is a radiation survey and occupancy evaluation of the installation. This

is prepared immediately af ter installation, or placing in service, and is made

by the Ohmart engineer or other licensed person. The purpose of this survey and

evaluation is to obtain a radiation profile in relation to the device and to

dderr ine whether personnel monitoring is required.

The second test is a periodic test for leakage of radioactive material.

This applies to all but gas sources such .as KR-85. This test must be performed
,

at intervals specified in the labelling on General Licensed gages or in the

text of a Specific License. At the same time the operations of the ON/0FF :

mechanism (if any) must be tested. The basic interval for such tests is

six months, however, most Ohmart source holders are approved for leak test j
t

at three year intervals.

Records of prescribed tests must be kept on file by the licensee and
,

available to NRC inspectors on request.

!
'

RESTRICTED AREA AND POSTING
,

Section 20.202, " personnel monitoring," covers the definition of the:

| various areas requiring personnel monitoring. The next section, 20.203,
|

L covers.the posting requirements. The two areas concerning us are
5-8
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" Radiation Area" and "High Radiation Area".

RESTRICTED AREA

A restricted area is an area where access is controlled for the purpose

of protection from radiation.

The radiation limits defining a RESTRICTED AREA are:

Where an individual, when continuously present, would receive more

than 2 mr/hr or 100 mr in seven consecutive days. This is determined

from the inttial field radiation survey. '
,

4

Radiation Area is defined as any area accessible to personnel, in which
_

there exists radiation at such levels that a major portion of the body

could receive in any one tour a dose i'n excess of 5 millirem, or in any i'

five consecutive days a dose in excess of 100 millirems. A radiation

area need not be posted with " Caution,'Iadiation Area" signs provided

the radiation level twelve inches from the source container or housing ',

does not exceed 5 mr/hr. '

!, <

High Radiation Area is defined as any area accessible to personnel where '

an individual could receive a dose in excess of 100 mr in any one _ hour

to a major portion of the body.

The posting required in the areas above is, logically enough " CAUTION-

RADIATION AREA" for the radiation area and " CAUTION - HIGH RADIATION' AREA" for
'

-the high radiation area. Both signs bear the standard radiation symbol, the

magenta propeller on the yellow background.

5-9
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.

In addition to the caution posting requirements, it is required that

form NRC-3 (notice to employees) be posted -in such locations as to assure

that employees working in or frequenting restricted areas will observe the

notice on the way to or from work.

Since most devices have a surface radiation level in excess of

" unrestricted areas" limits, it is best to post this sign since it is not

a caution sign but merely advisory in nature and not likely to cause concern.

PERSONNEL MONITORIflG

Personnel monitoring is required for any individual who:
c

Enters a "High Radiation Area"

Is apt to receive 25" of the maximum quarterly allowance of 1.25 rem

(whole body). This is approximately 25 mrem /wk. and is based upon
,

the survey and occupancy evaluation performed at time of startup.
:

.!
'

RECORD KEEPING REQUIREMENTS

Federal or State regulation requires the following records to be kept

on file for each nuclear device on site:

1. A record of the INITIAL RADIATION SURVEY made at time of start-up.

o

2. ' A record of the WIPE TEST CERTIFICATE shipped with each gage, certifying

that the source has been wiped prior to shipment and found to have less

than 0.005 uCi of removable contamination.
5-10
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In addition to the above routine requirements there are certain reports
.

a..,.
.

required on accidents or unusual occurences. 'In the regulations these are

broken down into "imediate notification" and " twenty-four hour notification"

reports. For purposes of simplification, all should be considered as imediate

notifications. Under these. occurrences the user must notify the Director of

Licensing and the appropriate Nuclear Regulatory Comission Operations Regional

Office (which is listed in Appendix D Part 20 of the Regulations and Form NRC-3.

After an accident or unusual occurence, the user should check the' regulations.

If the regulations are not available for some reason it is best to telephone

the Regulatory Operations Regional Office at once. The office should be told

what occurred and asked what steps should be taken. The user can also tele-

- phone The Ohmart Corporation, but is not required to do so. Basically the
.,.... .+.

reports must be made as follows:

Imediate tiotification. (Teleph'one and telegraph)

l'. Theft or loss of licensed material.

2. Exposure of the whole body to 25 rems or more; or. exposure of the

skin to 150 rems or more; or exposure of the feet, ankles, hands or [
I

forearms to 375 rems or more.

3. The release of radioactive material which if averaged over twenty-four ,

hours would be in excess of 5000 times the limitations in Appendix B,

Table 2 of CFR Part 20.,

I 4. A loss of_ one working week or more of any facilities due to a radiation

incident.

5. Damage to property in excess of $100,000.00 due to a radiation incident.'

.

1

|

|

*
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3.- Records of all periodic wipe tests required to be performed.

4. A. For a gage under a SPECIFIC LICENSE, the user must either post ,

|
or maintain available for employees' inspection a copy of the |

SPECIFIC LICENSE. If the license is not posted, then a notice

must be posted stating that the license is available for

' inspection.

B..For a gage under a GENERAL LICENSE, the user must post or main-

tain available for employees' inspection a copy of the CURRENT

Federal or Agreement State regulations. Regulations, in EFFECT

AT SHIPMEllT, are found in OHMART INSTRUCTION MANUAL shipped with-

the gage.
,

5. Records must be maintained concerning ar.y SOURCE SHIPMENT FROM USER'S

FACILITY. This record should include date of shipment, address to which

the source was shipped, and any verification of receipt.

!

!

6. Records of personnel. monitoring, when monitoring is required.

Personnel monitorino is required when,:

A. A person must enter an area where 100 mr/hr field is present.

B. A person is apt to receive more than 257, of the allowable dose of 1.25 r/

quarter, based on occupancy evaluation of the installation.

C. It is the policy of the company using the gage to do the monitoring.

_
M.'.
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Twenty-Four Hour Notification

1. Exposure.of whole body to 5 rems or more, the skin to 30 rems or more
~ .

.

or feet, ankles, hand or forearms to 75 rems or more. -

2. - Release of radioactive material in concentration which if averaged

over twenty-four. hours would be in excess of 500 Simes the limit

specified 'in Appendix B, Table 2.

3. A l'oss of one day or more of operation of any facilities

due to a radiation incident. -

.

i

'4. . Damage to property in excess of $1,000.00 due to a radiation incident.

~

In addition to the above, where personnel monitoring is required, the employer must

report to former employees, on request, the former employee's exposure to

radiation as shown in the records maintained by the licensee. Naturally, if.

such a record -is not required to be maintained, no _ reporti~ng responsibility is.

indicated. Most Ohmart gages do not require monitoring. '

a
The ' employer is also required to report, to the Director _ of Licensing,

.

U.S. fluclear Regulatory Commis'sion, Washington, DC, 20545, with 'a copy to the

Director of appropriate Nuclear Regulatory Commission Regulatory Operations.

Regional Office each exposure of an individual to radiation or concentrations

of material in excess of any applicable limit in the above requirements or in
ithe user's license. He is also required to report any incidents on which

notification is required above.

'

5-13
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There_are certain other reporting requirements which govern, primarily, the

.use of 9adioactive materials other than l'n a sealed source. These would-

also apply. in case of source leakage, the probability of which is quite4

remote.. H'owever, this information can be obtained from Section 20.405 of.

the reguldtions.

'

-. INSPECTION

The'(IRC maintains a staff of inspectors, called Compliance Officers,,

who periodically visit user's establishments and inspect their installation
;

| and.their; records. Any deviation from the regulations is reported by these

. officers to the Regulatory Operations Regional Offices. Recently, these

inspections are becoming somewhat painstaking. This is good. It assures2

the user that his records and his installations are in good shape' and

t- protects him from possible future problems in employee relations. In s'ome
~

cases,-it might even protect him from lawsuits. However, this stepped-up'

'

activity also requires additional care and knowledge.
-

DISPOSAL

When;a radioactive source is no longer required, it may be disposed of by
i

any one of a number of approved disposal agencies. The easiest thing for Ohmart ]
'

customers to do is to contact The Ohmart Corporation for instructions. In the

cas'e of' generally licensed gages the dismantling o'f the device must be done under

the supervision of an Ohmart engineer, or specifically licensed person. On .

specifically licensed gages, the provision of the license will' govern whether or not

I the user may dismantle the gage. By " dismantling the gage" we mean removing and

packing the source holder, in the closed position, of course. The Ohmart

Corporation, or authorized disposal agency, will take care of getting rid of the

source inian approved manner. flost of the authorized disposal agencies are on

the East and West coasts. For this reason, it might be more economical for a
i

{ 5-14
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for a user on_-the seacoast to use one of the authorized disposal agencies. It

is also advisable for the user to get in touch with The Ohmart Corporation should

- they wish to merely store the source for a period of time. We can define to
,

them the requirements for storage within their own plant.
.

9

i'

!

'

'

t

I

{

,

I

f '

f
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- -U.S. D0T SHIPPING REGULATIONS RERTAINING TO
'

SHIPMENT OF RADIOACTIVE MATERIALS (Revised 12/9/80)
'

.

This perta' ins' to all: shipping and storage containers for Radioactive Material.

-and all; gages containing Radioactive Material.
.

Each package of radioactive material must be labeled on two (2) opposite
-

sides, .Githf a distinctive warning label which is selected based upon
a radiation survey of the package ~(49CFR172.400).

Empty laber is' a white lab'el with the word EMPTY printed across it.

Empty label is tc be used on shipping and storage containers only.
- All ' shipping and storage containers must be labeled. Labels must be
put directly over (must cover) previous labels. No need.to say that
all shipping and storage containers bearing this label must be empty.

RADI0 ACTIVE I LABEL

Is~ a white label with the Radiation symbol on it and " Radioactive I"
printed across it.

RADIOACTIVE II LABEL
.

Is a white and yellow label with the Radiation symbol on it and
" Radioactive II" printed across it.

i

RADI0 ACTIVE'III LABEL

Is a white and yellow label with the Radiation symbol on-it and '

" Radioactive III" printed across it.

One of the above Radioactive classification labels is to be put on all
boxes used for shipping' gages containing Radioactive Materials and all L

shipping and. storage containers used for shipping radioactive Material. 1:
!

RADI0 ACTIVE MATERIAL PACKAGES LABEL CRITERIA I

(0.0.T. 173.3999)
DOSE RATE LIMITS .

LABEL' AT ANY. POINT ON 'AT THREE' FEET FROM
ACCESSIBLE SURFACE EXTERNAL SURFACE OF

OF PACKAGE PACKAGE (TRANSPORT INDEX)

"RADI0 ACTIVE -. WHITE I" -0.5 mR/hr 0

"RADI0 ACTIVE - YELLOW II" 50 mR/hr 1.0 mR/hr : .4

"RADI0 ACTIVE - YELLOW III"* 200 mR/hr 10 mR/hr

> Requires Vehicle Placarding (This label mandatory for fissile Class III.

or large quantity package, regardless of dose rate levels.) (49CFR173.389)

5-16
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The type of packaging ,to b3 used' depends upon the form in which the source
is classified. ("Special form" 49CFR173.394 or " Normal form" 49CFR173.395)
and the transport group into which the source material is placed (49CFR173.390).
The special form and normal form catagories depend upon the construction
of the source capsule itself.

The Transport Group is determined by the radiotoxicity of the material
and other considerations. The following is a list of commonly used
radioactive Isotopes and their transport groups.(49CFR173.390)
Do not confuse " transport group" with the required radiation labels I,
II or III. A label is selected based upon a radiation survey of the package,
not based upon transport group.

MATERIAL TRANSPORT GROUP

Cs-137 III

Co-60 III

SR-90 11

KR-85 III

AM-241 I
PB-210 II

Ra-226 I
Rm-147 IV
Fe-55 IV

The quantity of material involved and its fonn determines whether it must
be Type A or Type B shipping container. The table below lists the upper
limits for Type A and Type B quantities for the various Transport groups.

TYPE A QUANTITIES TYPE B QUANTITIES
TRANSPORT GROUP CURIES CURIES

I 1 mci 20
II 50 mci 20

III 3000 mci 200
IV 20,000 mci 200

V 20,000 mci 5000
VI & VII 1,000,000 mci 50,000 ;

*Special Form 20,000 mci 5000

* NOTE: The table shows that you can ship up to 20 curies of "Special Form" as
a type A quantity in a Type A package.

TYPE A PACKAGING (49 CFR 178.350)

Type A packaging is that which must be designed in accordance with the applicable
general packaging requirements as prescribed in the regulations (49 CFR 173.393),
and which must be adequate to prevent the loss or dispersal' of its radioactive
contents and to maintain its radiation shielding properties if the package
is subjected to the defined " normal" conditions of transport. The regulations
prescribe 49 CFR 173.398 the performance criteria to simulate these normal
conditions of transport. Typically, as is seen, the Type A packaging provided
for in the regulations is the purely performance-based DOT Spec. 7A, Type A
general package, for which a shipper must make his own assessment of his
particular package design against tne performance requirements. sne regulatory
tramework, tiierefore, provides for tne use or alI lype A packaging without
specific regulatory approvals of the package designs via the use of

5-17 GONTROLNO. I d 4 0 7
;



_ _ _ _ _ _ _ _ _ _ _ _ __ _ . _ _ _ _ _ _ _ .

the D0T Spec. 7A performance specification. Additionally, forsign-mada Typ2 A '
packages are acceptable internationally, provided they are so marked as Type A,
without specific approval by the competent national authority of either country.

Type A packaging is used for Type A quantities of radioactive material or up
to 20 Curies in "Special" Form of Groups I, II, and III materials. Type A
packaging generally means a package that will be of sufficient strength ~to stand
the normal hazards of shipment without damage to the container, release
of radioactive material or loss of shielding effectiveness. This can
generally be accomplished by placing the source holder or gage in a heavy
wooden box with nail closure (no hinges and padlocks) and preferably with
a metal strap seal. Most Ohmart sourceholders are approved as US DOT 7A
type A shipping containers.

.

SPECIAL FORM RADI0 ACTIVE MATERIALS (49 CFR 173.394)

What is meant by "special form" radioactive material? We see that "special
form" materials are defined as materials, which, if released from a package,
might present a hazard due to direct, external radiation, but due to their
high physical integrity, would present very little hazard, if any, due
to radiotoxicity as a result of spread of contamination. This high physical
integrity could be the result of inherent property of the material, such
as its being in massive, solid form or an acquired characteristic such
as encapsulation as a sealed source.

Therefore, almost all Ohmart gages are "special form" because of the high
integrity of the double encapsulated sealed source.

If there is any doubt about the gage being "special form" or if there is
a question of it being of a Type B quantity, please contact The Ohmart
Corporation.

Radioactive Classification labels are to be put on opposite sides of the
box or container. If any previous labels exist from a previous shipment
referring to Radioactive Classification they should be covered with the
new labels or removed.

CONTENT BLOCK - All radioactive labels have a block that must be filled i

in stating the " material" and " activity" in curies. !

TRANSPORT INDEX NUMBER - Radioactive II and III labels have Transport Index
number blocks which must be filled in to the highest tenth of 1 MR/HR. The
Transport Index Number is the number of MR/HR at 3 ft. from the surface
of the box or container rounded off to the highest tenth of 1 MR/HR.

BILL OF LADING INFORMATION (49 CFR 172.200) see the. attached sample
bill of lading for required information. APPENDIX A.

.

MARKING REQUIREMENTS (49 CFR 172.300) Each package of radioactive materials
which conforms to the requirements for type A or type B packages must carry
the appropriate marking in " letters.

EXAMPLE: USA DDT 7A TYPE A
'

RADI0 ACTIVE MATERIAL

5-18
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The radioactive material' must be identified by proper shipping name on the
package and marked with the appropriate hazardous material identification
number.

EXAMPLE: RADI0 ACTIVE MATERIAL
SPECIAL FORM

NOS (NA9182)
(CS-137)

EXPORT SHIPMENT

Everything remains the same for Export as for Stateside with one exception.
The Transport Index Number is the MR/HR at 3 ft. from the center of the box
or container.

SPECIAL SOURCE MATERIAL

Some sources may have to be taken out of the gage and shipped in a special
container. This pertains mostly to Beta source material such as AM, PM,
LEAD, and KR. If any doubt whatsoever --- check to be sure.

Be sure that the warning labels describing the source and bearing the radiation
" propeller" are removed from the gage and returned with the source. If such
label is attached to the source holder, it can be sent back as is. If it is
attached to the detector housing, or brackets, it must be removed and shipped
with the source.

ATTENTION!

REMEMBER, THE CUSTOMER MUST COMPLY ALSO WITH THE CONDITIONS OF HIS LICENSE
FROM THE NRC OR AGREEMENT STATE OR WITH GENERAL LICENSE REGULATIONS WITH
REGARD TO REMOVAL AND DISPOSAL.

AN INDIVIDUAL PACKING A DEVICE FOR SHIPMENT

MUST BE SPECIFICAll_Y LICENSED TO' DO SO!

i

CERTIFICATION BY SHIPPER

Carriers may not accept for transport any packages of radioactive materials
which have not been properly certified by the shipper pursuant to 49 CFR 172.204.
This certificate is relied upon by the carrier, as evidence that the packaging
is in accordance with the regulatory requirements. In the case of air shipments,
one signed copy of the shipper's certificate must accompany.the shipment, with
the originating air carrier retaining a second copy 49 CFR 175.30 and 175.35.

SEE APPENDIX A - EXAMPLES OF SHIPPING PAPERS.
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THE OHMART CORPORATION
of CINCINN ATI, OHlO, 19 From 4241 ALLENDORF DRIVE, CINCINNATI, OHIO 45209
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.
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.
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!
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APPENDIX B 1/11/79

AGREEMENT STATES'

t

'

The following is a . list of Agreement States (states which have entered'into
agreements with the U.S. Nuclear Regulatory Commission (NRC), where NRC has
relinquished authority and the states have asserted their own authority to
regulate-most radioactive materials within the state). Inquiries, or reports
of proposed activities in these states concerning the materials listed on

,

your NRC license, should be addressed to the State Officials listed below.

Became an
- Agreement State
On -

10/1/66 Alabama 205-832-5992 2/1/68 Colorado 303-320-8333
Ext. 6246

Mr. Aubrey Godwin, Director
Division of Radiological Health Mr. Albert J. Hazle, Director

.

>

Environmental Health Adminis. Radiation & Hazardous Waste
Room 314, State Office Building Control Division
Montgomery, Alabama 36130 Office of Health Protection

Department of Public Health
5/15/67 ' Arizona 602-255-4845 4210 East lith Avenue

Denver, Colorado .80220
Mr. Donald C. Gilbert, Exec, Dir.- "- -

Arizona Atomic Energy Commission '7/1/64 Florida 904-487-1004
1

2929 W st Indian School RoadJ e
Phoenix, Arizona 85017 Mr. Ulray Clark, Administrator

.

Radiological Health Program
7/1/63 Arkansas 501-661-2307 Health Program Office

,

Dept. of Health &-Rehabilitative ;.
Mr. David D. Snellings, Jr. , Dir. Service i
Div. of Radiological Health 1323 Winewood Blvd.
Arkansas Department of Health Tallahassee, Florida 32301

L 4815 West Markham
'

'

Little Rock, Arkansas 72201 12/15/69 Georgia '404-894-5795

9/1/62 California 916-445-0931 Mr. Charles F. Tedford, Dir

. License Insp. Radiological Health Unit
. . Department of Human Resources

Mr. Joe Ward, Chief - 916-322-2073 47 Trinity Avenue -

Radiologic Health Section Atlanta, Georgia 30334
- Department of Health
714 P. Street, Rm. 498 10/1/68 Idaho 208-384-3335 ;-

Sacramento, California 95814
Mr. Robert Funderburg, Superv.
Radiation ControT Section -

! Idaho Department of H,ealth
and Welfare

Statehouse
Boise, Idaho 83720

!

i
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. _ . ._ .-- . . _ _ . . . . _ .

m-

.

~

,

2--

1/1765 Kansas' 913-862-9360 Ext-284 7/1/72 Nevada 702-885-4750

J Ar. Gerald W. ' Allen, Director Al Edmundson -

Bureau of Radiation Control Radiological Health.

,

Division of Environment Consumer Health Protectiont
-

. Dept. of Health '& Environment Services 1

Building 740, Forbes Field. Rm.103 Kinkead Bldg j
Topeka,1 Kansas 66620' Capitol . Complex :]:

. . .
.

Carson ~ City, Nevada 89710
0,

.3/26/62 Kentucky 502-564-3700
..

.

5/16/66 New Hampshire 603-271-2281 1
,

-

- Mr. Charles M. Hardin, . Manager - .
.

o

Radiation Control Branch Mr. John R. Stanton, Director
Bureau for: Health Services Radiation Control Agency
Dept. for Human Resources Division of Public Health
275 East Main Street Services .

Frankfort,. Kentucky 40601 State Department of Health,

& Welfare
5/1/67 Louisiana 504-925-4518 State Laboratory Building

. Hazen Drive
' Mr. B.' Jim Porter . Concord, New Hampshire 03301
;- Division of Radiation Control

Natural- Resources and Energy 5/1/74 New Mexico 505-827-5271 J
Ext.-270

~

Dept. of Conservation
.

P.O.. Box 14690 f
"

Baton Rouge, Louisiana 70808 Dr. Ted Wolff, Chief
~

- Radiation Protection Section .
1/1/71 ' Maryland 301-383-2744/2735 Environmental Improvement Div.

;. P.O. Box 968
Mr. Eobert E. Corcoran,- Chief - Crown Building
Division of Radiation Control- Santa Fe,'New Mexico 87503
. Dept. of Health and Mental Hygiene
201 _W.Preston Street 10/15/62 New York 518-474-2178
Baltimore, Maryland 21201 [

.

.

iMr. T. K. DeBoer,~ Director-'

| - 7/1/62' Technical Development Programs [. . . .

Hississiooi 601-354-6657/6670
' New York State Energy Office

Mr. Eddie S. Fuente, Director Agency Bui_lding 2-
Divisicn of Radiological Health Empire State Plaza

,

' State Board of Health Albany, New York 12223
Jackson, Mississippi 39205 .

8/1/64 North Carolina 919-733-4283 e

10/1/66| . Neb ra s'< a 402-471-2168
'

-
Mr. Dayr.e H. Brown, Chief

'Mr. Ellis Simmonds, Director Radiation Protection Section-
Division of Radiological Health Division of Facility Service -

<

' - . State Department of Health Box 12200
.301 Centennial Mall South Raleigh, North Carolina .27605'

P.O. Box 95007
-

Lincoln, Nebraska 68509
.

1
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9/1/69 North Dakota 701-224-2374 12/31/79 .Rhode Island 4,01-277-2756
. _ . . . . . .

-.s.
"

Mr. ' Gene A. Christianson, Dir. Mr. James E. Hickey, Chief
Div. of Environmental Engineering Diviti6n of Occupational Health
Radiological Health Program and Radiation Control
State Department of Health Rhode Island Department of Health
1200 Missouci Avenue . Cannon Building
Bismarck, North Dakota 58501 75 Davis Street

Providence, Rhode Island 02908
7/1/65 Orecon 503-229-5797

Marshall Parrott, D.Sc.

. Manager
Radiation Control Service
Division of Health
Dept. of Human Resources

.1400 South West Fifth Avenue
Portland, Oregon 97201 ,

_

9/15/69 South Carolina 803-758-5548
,

Mr. Heyward Shealy, Chief
Bureau of Radiological Health
State Department of Health and

Environmental Control
J. Marion Sims Building
2500 Bull Street
Columbia, South Carolina 29201

9/1/65 Tennessee _ 615-741-7812

Mr. J. A. Bill Graham, Director i

!

.Di. vision of Radiological Health
Department of Public Health I
Cordell Hull State Office Building ;-

iNashville, Tennessee 37219

3/1/63 Texas 512-458-7341 or 7686

Javid K. Lacker, Director
Division of Occupational Health

and Radiation Control
Texas Department of Health '

Austin, Texas 78756

12/31/66 S Washington 205-753-3459

'Mr. Robert C. Will, Supervisor
Radiation Control Program
Department of Social and Health Services
Mail Stop LO-ll
Olympia, Washington 98504

L'!D} TROL 50. Y 3 f g rj
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APPENDIX C

"

.

-SOURCES OF FEDERAL REGULATIONS

~

Title -49 ' Department'of Transportation's Hazardous Materials
Regulations, Parts 100-199

Main Headings

49 CFR 170 Rule-making Procedures of the Materials.

Transportation Bureau

~49 CFR 171 General Information, Regulations and-

Definitions

Hazardous Materials Table and Hazardous49 CFR 172 -

Materials Communications Regulations

Shippers-General Requirements for49 CFR 173 - .

Shipnents and Packagings

49'CFR 174 Carriage by Rail-

Carriage by Aircraft49 CFR 175 -

,

Carria'ge by Vessel49 CFR 176 -

,

Carriage by Public Highway49 CFR 177 -

-Shipping Container Specifications 449 CFR 178 -

Specifications for Tanks Cars :49 CFR 179 -

;

q

Title 10 U.S. Nu'elear Regulatory Commission
.!

Packaging of Radioactive Materials for10 CFR 71 -

Transport and Transportation of ,

Radioactive Material Under Certain Conditions
.

.!

Title 39 Postal Service, U.S. Postal Service Regulations,- Part 52
'(Postal Regulations for Transport of Radioactive Matte e

. published in U.S. Postal Service Publication #6, Deceml
~1975 and in the U.S. Postal Manual.) p ,

.

O e

"
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/,
T: /

# NOTICE TO EMPLOYEES
STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20); NOTICES,

INSTRUCTIONS AND REPORTS TO WORKER 5; INSPECTIONS (PART 19)
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olimart" 0_ 0 WIPE TEST & SHUTTER CHECK
JO go~-

__cl_.- _ . -

SARTY
*

GENERAL INFORMATION

Government Regulations require that this device be subjected to a periodic wipe
i

test at intervals determined by the source holder type. (See the Wipe Test
IFrequency Table on page 2 of 4).

in addition, when the source holder has a shutter mechanism, the operation
of this shutter mechanism must be checked whenever the source holder is wipe

i

tested.

Instructions for the required test (s) are given below.

Because of the extremely rugged construction of the sealed radioactive source
contained in this device, the possibility of radioactive material leaking from
the source capsule is very remote.

|
'In addition, the source capsule is contained in a source holder whose construction

has been evaluated and approved by the United States Nuclear Regulatory Commission.
Therefore, even if the source capsule should leak, the possibility of radioactive
material reaching the outside of the source holder is exceedingly remote.

INSTRUCTIONS FOR WIPE TESTING A SEALED SOURCE IN A SOURCE HOLDER

The source holder of the gage must not be disassembled for the wipe test.
Testing the external surface of the source holder is adequate. Do the following:

(1) Take the plastic vial containing the swabstick to the source holder
to be tested. ,

,

(2) Remove the cap tilt the vial and grasp the swabstick by the end
opposite the fiber tip. Do not touch the fiber tipped end or allow
it to touch other objects as this would spread contamination if the
source were leaking.

(3) Wipe the external surface of the source holder with the fiber tipped
end. Wipe ALL SEAMS and around the SHAFT OF THE SHUTTER MECHANISM.
The illustration figure 1 shows, in ger.eral, the areas that should
be wiped. These areas are "shown in Bold".

(4) Attach the label provided with the wipe test kit. If a blank label
has been provided fill in the information shown in figure 2. The

|
j wipe test kit should then be mailed to Ohmart for analysis.

NOTE: In newer kits, each transparent vial is identified with a label
similar to the metal identification tag actually attached to the;

I source holder. BE SURE TO USE THE PROPER KIT FOR THE DESIGNATED
| SOURCE HOLDER.
I 709. Ra , ; . . i '

_ . _ _ _ _

! SDFV 9479
'

1
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! SAFETY
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; GENERAL
:

! The source hoiders most commonly used by Ohmart are illustrated on this attachment
i by gage type and source holder model. If your source holder is not illustrated here,

please contact the Radiation Safety Officer, Ohmart for additional information,i

c

When performing a wipe test, wipe vigorously the outer surface of the source holder,!

especially at the seams and around the shutter mechanism on gages which have a j

,

|
shutter mechanism.
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For Density Gages

Source Holder SR Series | Source Holder HM Series | Source Holder ES Series

I

f [~' N M h-m t.h, O
.- -

i

q.

I" ' ' * * ''*"' ""

j ...e . , . . , , . . . .
"

\. -?
~

9p)
,

_.-

. . . . .

3t

v .... o- - .

, . . . .

;

For Density Gages For Belt Scales For Moisture (Belt) Gages
;

| SourceHolderSR-1ASeries| Source Holder SHWA | Source Holder SHRf1 Series

I

L- PA @ | )n

I |
.

k | n

4 iYt / il .A u.810E VIEW F AONT VitW
-!

. .. . . . . , . . .

i ) f h ) ,

L.j Y |

! |I von view
j .... .{ .... .g )
, .

|

I SDTV 9479
..

3
!
1



_ _ _ . _ ._. . . . _ . _ _ _ _ _ _ _ _ _ _ _ __ _ -. _ _ _ . __ _ _ _ _ _-

, ESourceHolderSHLGSeries | Source Holder SHRM Series | 56urce Holder SHRM-PA Serie j
i

=,

N. -
b, fM4

-.i, . ,

3 .P :. . . , ;

'l l I
-P ' .

j. ! ; . . . . . ..
seive. |'y.e r

6,

' ' - ,'-
, , , , ,

....,m. , , , , . .

! $ |

1 bJ | |
!

|
, . . .

...
,

!

j ror Level Gages

| E Source Hoider SHRH Series | Source Holder SHo Series I Source Holder SHtn-B Series E
i

''
\. -y ,
' -

; , .*
,

.s i .

~
'

j 1 Q I
'

t
,_. _

. .

F'~~l'

,-
-

. .

,, r-
-"a

i . ,g, ? ;,. . ,o -
,,

|
|

For Level Gages

| Source Holder SHLM-C Series | Source Holder SHR0 Series | Source Holder SHGS Series |

r 2

l mA i
! .

..

', o m ;ar
-. , ~

;tsies v4a 'aoa, vis.|'[' ;

I !

|4, ,_J i

[f,, j A FRoht VIEW r-g''

o. e.y
I

I ~LM,a i
. i Nf.' .. . . . * i _

1 ,o. vie.

TOP VIEW

|
FOR BETA GAGES

E ]SourceHolderBALSeries | Source Holder BAL Series |

q
-__

L_i
i fp"-+K> g i

; g. . . . . . . . . . . . .

ses vs. rnom, .is.

p-- g

a
. . . . . . .

--

; ..

| SDTV 9479
:

4'



_ - - _ - - _ _ .. - .- _ .- . _ - .

*

RADI ATION SURV EY
. L, ci v,

- dr .

o ., s

8 e p';%ql fl || [o c 'a !] J SEAlES' '

| [T h
- r oo

_ ua w[ n
, 0

L. b b 'L
- 0

-

. ~ ~ * * " ' " ' L L.aW n a
,U[r..g|

__ 0004
| DENSITY GAGES

.

.

O'O'Q
'"

.

N '' y @-
|

,

,

_1
rs-f1 , , , . ,

i d

O& O G G G G -OS 4 g g

i,
A Oe- --s ei.

O P
,

i

Sid e view
Top view

umme _umumm==mm
' 'j Ohmart 50 *~ 2 o ~~ ' - - ' a-'~

n..% .i in. .e.c. WHEN SURFACE READING EXCEEDS
)9 sei.

Person doing tne survey,
@G ~-z

o G i G i

p @ 5 @ $

< The Source: O @"

"
2 liaterial G @w

@ @C Source Size p- c
| O Source Holder Hocel = F- o O @ !
,

u O C1 @ @ . '

z I o e G !

m 6 O |
'~

| -: O G '

; 4 The Survey Instrument: W 6 O
c i',a nu fac turer O g g
W llodel C

i ^ Z Serial - 3 6 b
W o G @
0 m e- @

m -

3 e e.n , . . , 3, .m ., , . i .- > .

I' ; ,P:!;r."!.'Orf',**. :d;' ""' ~'' " #"" " O Gd

g l'.Er ::"/. *.'%'7 J::: .T',r'" * ""* ''" " $ hy
p a ::::;;ta;':",;.7:;,! ** a " '- '- aa -"' ~~'"' e G G
o m @ @.

z ? G O
Ot

_ __ . . . . _ _ . .

SR Sourceholder SDFD 7679
. .- _ __ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . - _ _ _ . ._ _ _ ._



,
.-

.

(UllITED STATES OF Af1 ERICA)
RADIOLOGICAL SURVEY INSTRUCTIONS

DENSITY & LEVEL GAGES
GENERAL

A Radiological survey is required for every gage when it is initally placed
in service. The purpose of a radiological survey is to establish the levels
of radiation field strength around the installation.

In the event of an incident affecting the gage, such as a fire, explosion, etc.,
another radiological survey must be done to assure that the source holder has
not been damaged.

The person doing these surveys must be specifically licensed to do so by the
| U.S. fluclear Regulatory Comission or by an Agreement State.

INSTRUCTIONS

Step 1. Please provide the indicated General Information.
,

|

| Step 2. With the source holder shutter open, take the survey meter readings
on the gage diagram, at the surface. Enter these readings in

;

Column 1. If any reading at the surface is greater than 5 mR/hr,'

then the corresponding entry in Column 2 must be entered. This is
the distance, in inches, from the surface.at which the radiation
field intensity measures 5 mR/hr.

EXAMPLE: Reading at the Surface Distance to a Reading of 5 mR/hr
Column 1 Column 2

(1) 5 mR/hr (A) -- Inches

(2) 8 mR/hr (B) 3 Inches

Reading number (1) is 5 mR/hr, therefore reading (A) is
not taken.

Reading number (2) is 8 mR/hr, therefore measure the
distance at which the radiation field intensity measures

j 5 mR. .(B) in this example is 3" from surface.

Step 3. With the shutter closed, once again take the measurements listed.
These are recorded exactly as they were in Step 2.

NOTE: RECOMMENDED SVRVEYMETER

AVAIL ABLE DIRECTLY FROM OHM ART

| Small alze (6*X3.5'X 1.S*)
,

'

Weight 15 ounces

Price $250.00 * 3
FOS ClacInnati, Ohio, USA*

. . ,

Use for gamma surveys only*

~
- ' Price subject to change without notice CINCINN ATt. OHIO U S A

|
-- , .,

t.
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(UlITEDSTATESOFAMERECA)
*

*

RADIOLOGICAL SURVEY INSTRUCTIO|lS

GENERAL

A Radiological survey is required for every gage when it is initally placed
in service. The purpose of a radiological survey is to establish the levels
of radiation field strength around the installation.,

In the event of an incident affecting the gage, such as a fire, explosion, etc.,
another radiological survey must be done to assure that the source holder has
not been damaged.

The person doing these surveys must be specifically licensed to do so by the
U.S. Iluclear Regulatory Comission or by an Agreement State.

IllSTRUCTI0t15
'

Step 1. Please provide the indicated General Information.

Step 2. With the source holder shutter open, take the survey meter readings
on the gage diagram, at the surface. Enter these readings in
Column 1. If any reading at the surface is greater than 5 mR/hr,
then the corresponding entry in Column 2 must be entered. This is
the distance, in inches, from the surface.at which the radiation
field intensity measures 5 mR/hr.

.

" EXAMPLE: Reading at the Surface Distance to a Reading of 5 mR/hr
Column 1 Column 2

(1) 5 mR/hr (A) -- Inches

(2)8mR/hr (B) 3 Inches
!

Reading number (1) is 5 mR/hr, therefore reading (A) is |'
|

i not taken. '

I
| Reading number (2) is 8 mR/hr, therefore measure the

, distance at which the radiation field intensity measures
5 mR. (B) in this example is 3" from surface.

.

Step 3. With the shutter closed, once again take the measurements listed.
These are recorded exactly as they were in Step 2.|

4

NOTE: RECOMMENDED $URVE7 METER

AVAILABLE DIRECTLY FROM OHMART

Smatt olze (6*X3.5'X1.5*)
'

Weight 15 ounces

Price $250.00 *
3|

'

, F08 Cincinnati, ohlo, USA

i .use for gamma surveys only*

- * Price subject to change without notice CI N CIN N t.Tl OH OUSA I

.
.
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', . f E, *
.

C. For use in Ohmart Corporation Model SHIG-1 source holders to measure density
'

3

| . . x,
, |and/or liquid level of. materials. h J s w I ddMem. ; - . - . ' . -

- - - - ~ - ; p Iw yWu / : s;. ,

' ' a:4 w. ; . 2:w M S % k.Dan - su 7 - . = m ., . , .



n

.. -
.,

M.c.yj| Q: w. i$ h b. h & :t
' '*

;.

y - . M:wW. Ls ,

s.
- +,

. .

,-, ,

.

~ m m ,.._ ,

&b$..$.k,R&, ..Y. .$f?- .

. 4.s ,;,y, .p.-f: g.
. , .

. ,~ - ,, -g., .
.- r.

[ |T:TiWV"7?|'?.WMf%;h.*hkh, ,?f
,

~
'

. . a . : . . Wh
IW,

.
.

: W W W W m:m v m m m.mma m
k NkNh bb b bMNNktk WM b A M.MhNbk$Yb

- h",g y .. U. S. NUCLEAR, REGULATORY COMMISSI'ON[$hhNPag'e"2M3 M,

fid$hNNh$b !%gp%h @ggggj

%yWMd sWhM@MNbM}%R{AgLICENSEN[QlD$Q $g&gSupplementah Sheet}$6%sM(. Scene'Numby<2MlllH2
'

pyhN :

.M VWgNWEMMQ
fMAh?ge&@MP$ MW9&CM??SQM. Docket & QW 4jM $ % 9 m &Q f&m

9%hQM$Q%M%n@@&TfW,y$p%.SMMyN @XReference No. w}pf&}WWOQfl0. ALicensed material shall be-u$$$$'at'4MM3MM Amendment No.-173gf.h''H
#%Qh MSchWNW b6

n $,

sed only the licensee's address stated in'Itan 2

gfM @NMQ@$@p$ M,@$@3p%y n y sy$ $ dg47)6Qp$ $@ % %. M~~ M f@gabo Q @@s h:0$ !MD3MM 7M I MQPSMMMtd @N@M Mf' $gffil.'6jne licensee shall. comply with:the provisions of Title 10,1 Chapter (INCode[kdMjof$i

@@nwwm"lations,'Part 19, " Notices,' Instructions and Reports to%rkersf$%g$.and Part 20, " Standards for Protection Against Radiation %. gi g% % h 6Federal _ ions
Regu W

2 mwummmmmmmw" Mpm
Inspect

E M 12. 2 Licensed material shall be used by, or under the supervision of, P.' D. Axtellf $ h
$W.1H.CAltunbaugh, ~J. H. 'Holtshouser, Radiation Protection Officer *or A.tT.T Kavlick,@QM

WM~M@.c@aWu.M. Q. .Mc~%d:eMM$-@~/q. ,n M@k,k,h@. . .. @F+ .d. $,. M, ESQNfdj@g-@%n,@M- .| Z. h Alternate Radiation Protection Officer.:
.

MyNW M%
M M G. N:.. $ Nwc. - .

- . - . ,,-

% p l3. tSealed sources containing licensed material shall not be opened or removed;from &
Sq )M their respective source holders by the licensee.m. # h /s M f Q y M W: W. W @g@9Myp; up m Dwn; M. . .. pmm.m%snw:rkpe% xmn . m%ya- -m- u . cm . C4y e g qpw w a -4414."; A.3+ Licensed sealed sources listed in Subitans A., ~B. and C.,qabove shall be%y5Wg

7.($the' absence'of a certificate from a' transferor indicating that a^ test has. been 'madej!0%%gwithin'six months prior to the transfer, a? sealed source received from another'. person %
. $ttested. for leakage and/or contanination at intervals not to exceed, three years'."~jIn)

;
~ M

hahal{ not,be,put 1 tojuse until testeg. g g g g g ig g g g g y g g g f{jy, 3 .t1-ddWigWM W73% Mh@MDYNNdrN %4M W MhT MNM46V
< M t W p.V D m B. J % e., test shall be capable of detecting the presence'of|0.005 microcurielof w h

MM@ sealed source ~or from' the ~ surfaces of the~ device in which the ' sealed sou2ce'isTh@%
adioactive material on 'the test satple.72e test saple 'shall beltaken'frcan thsTM

7
.

Wpermanently mounted or stored on which one might expect'contanination' to'accumulatid.9

M Records'of leak test"results shall'be kept in units of microcuries' "andiniintained*fo@h%g%nspectJon by}the Comission. qQ@f%yigj@34;@gg$%Qggggg${4 :Wb% sW -RZ h WMC s- JS3 m W Mac AMM M
$ 7 4,1C. ?If the test reveals the presence of 0.005 microcurie.or'more of removableMcontanination, the licensee shall inmediately withdraw the sealed source from use:f3%

~
and 4

.
- MW shall cause it to be decontaninated and repaired or to be disposed of in'accordancey%

@with Comission regulations. Areportshallbefiledwithin5daysofthetest;withjf
, $. . ... $(? the U. S. Nuclear Regulatory Comission, ' Region III, Office of Inspection and M4M4;M'.M Enforcement, 799 Roosevelt Road, Glen Ellyn, Illinois 60137, describing the equipnent E
i W.F@I y q# m ~ w ': Y W Q @vinvolved, the test results, and the corrective action taken. X A

. ~;nc. gq g9~ < x avt -, , . ,
- . , ,n e sn ,

, ,. . ,... . .my . t . cy r . m . w3fy .v %S

''d D. " Tests for leakage and/or contanination shall be performed by the licensee " < sD
.

~ ; or by other persons specifically authorized by the Comission or an Agreement State' j '
q to perform such services. x, 3 : c. ' S . 9Ws-

I m , 3; ,

w w * s,k x'.mb .w% - a, n, , 4
. ,, r . . + * P '

,
_

%.*J ,...h -c 4,,,

M,15. "y , Installation, relocation, maintenance, repair,'and initial radiation' survey ~of: +

3 devices.containing licensed material and installation, replacement,'and disposal of "j
..

-

^ T sealed sources containing licensed material used in devices shall be performed only') ,f
L . e r C by the device manufacturer or by other persons specifically authorized.by the 4.g f) %

.

Comissign or an Agreenent State to perform such services. W~m.1.~8.:.4LOTiG.

. m. www ~n -,a ~e. n 1. . - . . u.. -~ ~ mwwn
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Supplementary Sheet
m. _ CONDITIONS '

License Number 24-01113-02
'

.

.-
s

' h f(continued)
-

.,; .

, |* ... ] ,7 Docket or -

'

:
J; Reference No.,c .

'

y,;, c.4 gj. ..
'

, ,
1 Amendment No. 17 .t

,.

, .
.. - <,,, e r..* ,, . . .,

'g i16.'~Notwithstanding the requir ments of Condition 15 above, the licensee is authorized
j J o perform installation, removal from installation, relocation and radiation surveyst
# of the devices (s) containing licensed. material listed in subite(s) A., B. and C. '

.

above. 'In performing these operations the licensee shall: . 'y 3. : . .
4 ' -

, .. r ;. 1s I'. . . , W p.9 a . ,,
.

,.

annuem : m A. Beceive detailed safety instructions from the device manufacturer's' representative
p - 2.(authorized to conduct training and shall have available for reference a copy"of..

the device manufacturer's service and maintenance instructions. < . W f-a& y .. gg y s ~ . . _ .
+ y? g.g , ..u u: yy

. .. .. .,
.

.

7f .;friB. *; Verify by visual inspection and radiation survey that the device 'is' fully secured
M | K r :in the shielded position. '(For example: locked).- '

. 8 m8 n ~ % .? '

- - : D,
.

' '; ( y; j g g ,

-

; .7i

+ s m 2.,. .

I C. : Perform a radiation survey before, during ~and after each operation authorized h
, . ', y by this condition for the purpose'of verifying that .the source is properly . ;

.

s

.
- shielded and/or installed for operational use. -

m, m , f
''

- -

,o -

, .

, ,
,

.
.,

. . .,
V D. Verify that the survey meter used is operable, capable of detecting radiation -

A ~

. levels generated by the unshielded source and calibrated in accordance with h y3v- n
specified condition (s) of this license. . M Q My*

- - ' n ;
$ ,

; iation survey meters required by this license shall be calibrated to meet'.'
,,

?'
-

. .~

.fl7. Rad
.

.. . . .. .

i the following requirements. ' fi.

'6
_ -

* ,

-

' 1,. .,
,*' .4o

+' 2 A. -Minimum' frequency of calibration: every six months and following each c c, ,z,

pM instr ment repair. yy j ( h;'

, |}L '
.

, . M :n .'.Jdy S:qs 93;
a

. ,

W . Q. ' ^'

+

C ;.B. Calibrated at least two points on each scale with the two points separated M
7 Q,M e4W893 F' by at least 50% of the scale. o 1~ :i W6'''.:Xc4. g Ay64,

*7 y: '.-
, .

,

;?~C. Instrument readings should be'within +10% of the' calculated value'of the" s n d'f'
[ calibration source.

'(Readings within~+20% are acceptable if a calibration",}R^f, chart or graph is prepared and included with the instrument) . oh, n'
. y,

'' ~

',*{'-"

s: ;,s 3. .;, - -
, ,

'

D. We standard source used for calibration shall be traceable to a primary ' !
,

- standard. ! ;, "e,

.. .
.. - ,w

18. %e licensee shall conduct a physical inventory every six (6) months to account '
for all sealed sources received and possessed under the license. We records of the
inventories shall be maintained for two (2) years fran the date of the inventory for

,,b inspection by the Camission, and shall include the quantities and kinds of byproduct:
P" -material, location of sealed sources, and the date of the inventory.

,

'

19. Except as specifically provided otherwise by this license, the licensee shall
possess and use licensed material described in Itms 6, 7, and 8 of this license in
accordance with statements, representations, and procedures contained in application
dated March 27, 1978 and letters dated Dec m ber 22, 19 g F cg' 8 g8 nd *v- ''

July 24,1978.
' 8 '' 'y Conunission

-

Date 10 sotopes Lic i Branch
___ . Nm an Aut 4a

-. Division of Fuel Cycle and-

- @RROLNo ~ 7 8 4 0 7 "''"''' S''av
Washington, D.C. 20555

( - . _ _ . , ,w,,

_ _ . _ __ - ._ _-_
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REGULATORY GUIDE 8.29
(Task OH 902 4)

INSTRUCTION CONCERNING RISKS FROM OCCUPATIONAL RADIATION EXPOSURE

A. INTRODUCTION Concerns about these biological effects have resulted in
controls on doses to individual workers and in efforts to

Section 19.12 of 10 CFR Part 19. " Notices, instructions control the collective dose (person-rems) to the worker
and Reports to Workers; Inspections," requires that all population.
persons working m or frequenting any portion of a restricted
area be instructed in the health protection problems asso- NRC4icensed activities result in a significant fraction of
ciated with exposure to radioactive materials or radiation. the total occupational radiation exposure in the United
This guide describes the instruction that should be provided States. Rej;ulatory action has recently focused more atten-
to the worker concerning biological risks from occupational tion on maintaining occupational radiation exposure at
radiation exposure. Additional guides are being or will be levels that are as low as ;s reasonably achievable (ALARA).
developed to address other aspects of radiation protection Radiation protection training for all workers who may be
training. exposed to ionizing radiation is an essential component of

any program designed to maintain exposure levels ALARA.
B. DISCUSSION A clear understanding of what is presently known about the

biological risks associated with exposure to radiation will
It is generally accepted by the scientific community that result in more effective radiation protection training and

exposure to ioniting radiation can cause biological effects should generate more interest on the part of the worker in
that are harmful to the exposed organism. These effects are minin'izing both individualand collective doses. In addition,
classified into three categories: radiation workers have the right to whatever information

on radiation risk is available to enable them to make informed
Somatic Effects: Effects occurring in the exposed decisions regarding the acceptance of these risks. It is intended
person that, in turn, may be divided into two classes: that workers who receive thisinstruction develop a healthy

respect for the risks involved rather than excessive fear or
Prompt effects that are observable soon after a large indifference.
or acute dose (e.g.,100 rems' or more to the whole
body in a few hours), and At the relatively low levels of occupational radiation

exposure in the United States,it is difficult to demonstrate
Delayed effects such as cancer that may occur years a relationship between exposure and effect. There is con-
after exposure to radiation. siderable uncertainty and controversy regarding estimates

of radiation risk. In the appendix to this guide, a range of
2

Genetic Effects: Abnormalities that may occur in the risk estimates is provided (see Table 1). Information on
future children of exposed individuals and in subsequent radiation risk has been included from such sources as the
generations. 1980 National Academy of Sciences' Report of the Committee

on the Biological Effects of Ionizing Radiation (BEIR 80),
Teratogenic Effects: Effects that may be observed in the International Commission on Radiological Protection
children who were exposed during the fetal and embryonic (ICRP) Publication 27 entitled " Problems in Developing an
stages of development. Index of flarm," the 1979 report of the science work group

of the Interagency Task Force on the Health Effects of
__'In the International System or tlnits (SI) the tem is replaced lonizing Radiation, the 1977 report of the United Nations
by the saevert.100 rems is equal to I sievert (Sv'). Scientific Committee on the Effects of Atomic Radiation

2 (UNSCEAR report), and numerous published articles (see
cenetic errects esceedans normal incidence have not t>een

nt> served in any of the studies or esposed humans. the bibliography to the appendix).

USNRC REGULATORY GulOES Comments should be sent to the Secretary of the Commission,
U . S. Nuclear Regulatory Commission, Washington, D.C. 20 5 S 5

Higulatory Guades are issued to describe and make available to the Attention Docketing and Serv 6ce Oranch,
pu bilC methods Acceptable to the NRC st a f f of implementing
specif 6C parts of tne Comm6ssion's regulations, to deelneate tech. The guides are issued in the following ten broad divisions:
n4 Ques used by the staf f in evaluating s00ClflC problems or postu- g | /7)
I' t ed accidents, or to provide guidance to appl 6 cants. Regulatory 1, Power Reactors 6. Products
Guides are nrit substitutes for regulations, and compliance with 2. Research and Test Reactors 7. Transportation . I-
Inern is not required. Methods and solutions defferent from tnose set 3. Fuefs and Materials Fac6fitles a. Occupational Health
out in the guides well be acceptable if they provide a basis for the 4. Environmental and $lting 9. Antitrust and Financial Review
fmdings requisets to the 6ssuance or continuance of a permit or S. Materials and plant Protection 10. General
14 Cense by the Commission.

Copies of issued gu6 des may be purchased at the current Government
This guide was issued after Consideration of Comments received from Prent6ng Of fice price. A subscription service for future guides in spe-
the pubsec. Comments and suggestions for smorovements in these citac divlssons is available tnrougn the Government Printine Of fice,
pedes are encouraged at all times. and guides will be revised, as information on the subscription servlCe and Current GPO prices may
appropriate, to accommodate comments and to reflect new informa+ be obtained by weltmg the U.S. Nuclear Regulatory Commission,
tion or esperience, wasnington, D.C. 20555, Attention Publicat6ons Sales Manager.

L
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C. REGULATORY POSITION sessions. Each individual should be given an opportunity to
,

ask questions and should be asked to acknowledgein writing |Strong management support is considered essential to an that the instruction has been received and understood. |
adequate radiation protection training program. Instruction
to workers performed in compliance with Q 19.12 of 10 CFR D. IMPLEMENTATION
Part 19 should be given prior to assignment to work in a
restricted _ area and periodically thereafter. In providing The purpose of this section is to provide information to
instruction concerning health protection problems associated applicants regarding the NRC staff's plans for using this
with exposure to radiation, all workers, including those in regulatory guide.
supervisory roles. should be given specific instruction on
the risk of biological effects resulting from exposure to Except in those cases in which an applicant or licensee
radiation. proposes an acceptable alternative method for complying

with specified portiens of the Commission's regulations, the
The instruction should be presented both orally and in methods described in this guide will be used in the evalua-

printed form to all affected workers and supervisors. It should tion of the training program for allindividuals working in
include the information provided in the appendix to this or frequenting any portion of a restricted area and for all
guide.3 The information should be discussed during training supervisory personnel after December 15,1981.

3Copies of the a
Government PrintinsYfneedis to thiNsare avaBable at the currentmay be obtained by writin vided in this guide on or before December 15,1981, the

. ,

.

Iosss, t's a San d pen [*isnot pertinent portions of the application or the licensee's perfor-n b sk :
copyrishted, and Commission approvelis not required to reproduce it. mance will be evaluated on the basis of this guide.

,
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U.S. NUCLEAR REGULATORY COMMISSION

APPENDlX TO REGULATORY GUIDE 8.29

INSTRUCTION CONCERNING RISKS FROM OCCUPATIONAL RADIATION EXPOSURE

This instructional material is intended to provide the The biological effects that are known to occur after
2user with the best available information concerning what is exposure to high doses (hundreds of rems ) of radiation are

currently known about the health risks from exposure to discussed early in the document; discussions of the esti-
ionizing radiation.' A question and answer format has been mated risks from the low occupational dose (<5 rems per
used. The questions were developed by the NRC staff in year) follow. It is intended that this information will help
consultation with workers, union representatives, and develop an attitude of healthy respect for the risks asso-
licensee representatives experienced in radiation protection ciated with radiation, rather than unnecessary fear or lack
training. Risk estimates have been compiled from numerous of concern. Additional guidance is being or will be devel-
sources generally recognized as reliable. A bibliography is oped concerning other topics in radiation protection
included for the user interested in further study. training.

.

e . . . . . e

1, What is meent by riskt assume that some health effects do occur at the lower expo-
sure levels.

Risk can be defined in general as the probability (chance)
J. Wheds mew by mmp effecu, WM eMets, W

of injury, illness, or death resulting from some activity. 8'"## 'II"##Illowever, the perception of risk is affected by how the
individual views its probability and its severity. The intent a. Prompt effects are observable shortly after receiving
of this document is to provide estimates of and explain the a very large dose in a short period of time. For example,a
basis for possible risk of injury, illness, or death resulting whole-body" dose of 450 rems (90 times the annual dose
from occupational radiation exposure. (See Questions 9 and limit for routine occupational exposure) in an hour to an
10 for estimates of radiation risk and comparisons with average adult will cause vomiting and diarrhea within a few
other types of risk.) hours; loss of hair, fever, and weight loss within a few

weeks; and about a 50 percent chance of death within
2. What are the possible heelth effects of exposure to 60 days without medical treatment.

ndictiont
b. Delayed effects such as cancer may occur years

Some of the health effects that exposure to radiation after exposure to radiation.

may cause are cancer (including leukemia), birth defectsi c. Genetic effects can occur when there is radiation fthe future children of exposed parents. and cataracts,S
damage to the genetic material. These effects may show up ,

These effects (with the exception of genetic effects) have M& & MW b h f dilh of I
been observed m studies of medical radiologists, uranium the exposed individual and succeeding generations, as
miners, radium workers, and radiotherapy patients wh demonstrated in animal experiments. However, excess
have received large doses of radiation. Studies of people genetic effects clearly caused by radiation have not been
exposed to radiation from atomic weapons have als observed in human populations exposed to radiation. lt has
provided data on radiation effects. In addition, radiation been observed, however, that radiation can change the
effects studies with laboratory animals have provided a genes in cells of the human body. Thus, the possibility
large body of data on radiation-mduced health effects, exists that genetic effects can be caused in humans by low
including genetic effects' doses even though no direct evidence exists as yet.

The observations and studies mentioned above, hcmever, 4. In worker protection, which effectsare ofmpst concern
involve levels of radiation exposure that are much higher to the NRC7
(hundreds of rems) than those permitted occupationally
today ( <5 rems per year). Although studies have not shown a The main concern to the NRCla the delayed incidence

cause.effect relationship between health effects and current of cancer. The chance of delayed canceris believed to depend

levels of occupational radiation exposure, it is prudent to
3 Cataracts differ from other radiation effects in that a certain

level of dose to the lens of the eye (=200 roms)is required before--

I lonising radiation cons &sts of enersy or small particles such as they are observed,samma, beta, or alpha rediation emitted from radioactive materials
which, when absorbed by livins tissue, can cause chemical and

18 is important to distinsulsh between whole-body and partial.***
body expcaure.100 rems to the whole body wel have more effect

2 The tem is the unit of measure for radiation dose and relates to than 100 to a hand. For enample, exposure of a hand would affect a
the biolosical effect of the absorbed radiation. small fraction of the bone marrow and a limited portion of the siun.

d)NTROLNO. 7 3 4 0 7
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on how much radiation exposure a person gets; therefore, - One theory is that radiation can damage chromosomes in a
- every reasonable effort should be made to keep exposures ceu, and the cell is then directed along abnormal growth
low. pattoms. Another is that radiation reduces the body's

normal resistance to existingviruses which can then multiply
Immediate or prompt effects are very unlikely since and damage cells. A third is that radiation activates an

- large exposures would normany occur only if there were a existing virus in the body which then attacks normal
serious radiation ==8==t. Accident rates in the radiation ceus causing them to grow rapidly.
Industry have been low, and only a few accidents have
resalted in exposures exceeding the legallimits. 'fhe probabG- What is known is that, in groups of highly exposed
ity of serious genetic effects in the future children of people, a higher than normalincidence of cancer is observed.
workers is estimated in the BEIRs report, based on animm1 Higher than normal rates of cancer can also be produced in

- studies, at less than one-third that of delayed cancer (5-65 laboratory animals by highlevels of radiation. Anincreased
genetic effects per 'mEbon rems compared to 160 450 incidence of cancer has not been demonstrated at radiation
concer cases). A clearer understanding of the causeeffect levels below the NRC limits.
relationship between radiation and human genetic effects
wGI not be possible until additional research studies are 7. # I receive a sedission dese, does shot assen I ans
completed. corssde so get concerf

J. h%et is the d#ference Aetween acuse end chrende Not at all. Everyone gets a radiation does overy day (see
espesure? Question 25), but most people do not est cancer. Even with

doses of radiation far above legal limits, most individuals
Acute radiation exposure, which causes prompt effects will experience no delayed consequences. There is evidence

and may also cause delayed effects,usuauy refers to a large that some radiation damage can be repaired. The danger
dose of radiation received in a short period of time; for from radiation is much like the danger from cigarette smoke,
example,450 rems received within a few hours orless. The Orly a fraction of the people who breaths cigarette smoke
effects of acute exposures are weH known from studies of set lung cancer, but there is good evidence that smoking
radiotherapy patiente, some of whom received whole-body increases a person's chances of getting lung cancer. Similarly,

'

doses; atomic bomb victims; and the few accidents that there is evidence that the larger the radiation does, the
have occurred in the early days of atomic weapons and larger the increase in a person's cIlances of_ setting cancer,
reactor development, industrial radiography, and nuclear '

fuel pr~==iar There have been few occupationalincidents Radiation is like most substances that cause cancer in
that have resulted in large exposures. NRC data indicate that the effects can be seen clearly only at high doses.
that, on the average, I accidental overexposure in which - Estimates of the risks of cancer at low levels of exposure '

any acute symptoms are observed occurs each year. Most are derived from data available for exposures at high does
cf these occur in industrial radiography and involve exposures levels and high dose rates. Generauy, for radiation protection -
cf the hands rather than the whole body. purposes these estimates are made using the linear model

. . (Curve 1 in Figure 1). We have data on health effects at high
. Chronic exposure, which may cause delayed effects but doses as shown by the solid line in Figure 1. Below about

not prompt effects, refers to sman doses received repeatedly 100 rems, studies have not been able to accurately measure
- over long time periods; for example, 20100 mrem (a the risk, primardy because of the small numbers of exposed i
mrem is one thousandth of a rem) per week every week for people and because the effect is small compared to differences
several years. Concern with occupational radiation risk is in the normal incidence from year to year and place to place.

- primardy ' focused on chronic exposure to low levels of Most scientists believe that there is some degree of risk no
. radiation over long time periods. matter how small the dose (Curves I and 2). Some scientists.

believe that the risk drops off to zero at some low dose,.

|- 6. New does mddessen camar concert (Curve 3), the threshold effect. A few believe thatrisklevels
i off so that even very small doses imply a significant risk
; How radiation causes cancer is not well understood. (Curve 4). The majority of scientists today endorse either
|' It is impossible to tell whether a given cancer was caused by the linear model (Curve 1) or the linear quadratic model
i radiation or by some other of the many apparent causes. (Curve 2). The NRC endorses the linear model (Curve 1),'

However, most diseases are caused by the interaction of which shows the number of effects decreasing as the dose
several factors. General physical condition, inherited traits, decreases, for radiation protection purposes.

4 age, sex, and exposure to other cancer causing agents such
. as cigarette smoke are a few possible contributing factors. It is prudent to assume that smaller doses have some
| chance of causing cancer. This is as true for natural cancer.
; causers such as sunlight and natural radiation as it is for
'

those that are man made such as cigarette smoke, smos, and

| 'The Nettomal Academy 'of Sciences utablished a committee on " '
some small risk, it foHows that no dose should be taken

tow mesosiens Efreets of lon6gRadiation (BEIR) whose les0;

"Ysins"r$Nn*prMu'en ' oft 7tecterouad"IoNthis on. h, a principle of radiation protection"' '
! - 6

j suede. is to do more than merely meet the allowed regulatory
i

4
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Figure 1. Some proposed models for how the effects of radiation
vary with doses at low levels.

limits; doses should be kept as low as is reasonably achievable 1000 draws. We can say that if you receive a radiation dose,

| ( A LA RA). you will have increased your chances of eventually developing
L cancer. It is assumed that the more radiation exposure you
( We don't know exactly what the chancesare of getting get, the more you increase your chances of cancer,

cancer from a low-level radiation dose, but we can make
estimates based on extensive scientific knowledge. The

*
; estimates of radiation risks are at least as reliable as estimates Not all workersincur the same level of risk. The radia-
' for the effects from any chemical hazard. Being exposed tion risk incurred by a worker depends on the amount of

to typical occupational radiation doses is taking a chance, dose received. Under the linear model explained above, a
i but that chance is reasonably well understood, worker who receives 5 rems in a year incurs 10 times as
, much risk as another worker (the same age) who receives
' It is important to understand the probability factors only 0.5 rem. The risk depends not only on the amount of

here. A similar question would be: If you select one card dose, but also on the age of the worker at the time the dose is
from a full deck, will you get the ace of spades? This received. This age difference is due,in part, to the fact that
question cannot be answered with a simple yes or no. The a young worker has more time to live than an older worker,
best answer is that your chances are 1 in 52. Ilowever, if and the risk is believed to depend on the number of years

| 1000 people each select one card from full decks, we can of life following the dose. The more years left, the larger
j predict that about 20 of them will get an ace of spades. the risk. It should be clear that, even within the regulatory
| Each person will have I chance in 52 of drawing the ace of dose limits, the risk may vary a great deal from one worker

spades, but there is no way that we can predict which persons to another. Fortunately, only a very few workers receive
will get the right card. The issue is further complicated by the doses near 5 rems per year; as pointed out in the answer to
fact that in I drawing by 1000 people, we might get only Question 19, the average annual dose for all radiation
15 successes and in another perhaps 25 correct cards in workers is less than 0.5 rem.

8.29-5
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A reasonable comparison involves exposure to the sun's TABl.EI
rays. Frequent short exposures provide time for the skin to
repair. An acute' exposure to the sun can result in painful Estimates of Exces Cancer lacidence froen Exposure
burning, and excessive exposure has been shown to cause - to Low l.evel Radamelam

,

skin cancer. However, whether exposure to the sun's rays is,

^ short term or spread over time, some of the injury is not
Number of Additionata Cancers Estimatedrepaired and may eventually result in skin cancer. Source to Occur in 1 MiBien People After
Exposure of Each to I Rosa of Radiation -

The effect upon a group of workers occupationally
Gxposed to radiation 'may be an increased incidence of
cancer over and above the number of cancers that would BEIR,1980 160 450b
normaHy be expected in that group. Each exposed individual
has an increased rrobability ofincurring subsequent cancer. ICRP,1977 200
De can say that if 10,000 workers each receive an additional
I rem in a year, that group is more likely to have a larger UNSCEAR,1977 150 350
incidence of cancer.than 10,000 people who do not receive
the additional radiation. An estimate of the increased i

probability of cancer from low radiation doses delivered to
large groups is one measure of occupational risk and la e^ * * * ' " * * * * * * * * " " * ' ' " * ' * * * * * ' * * * * * * *

b
discussed in Question 9. Aa three aroups estimated deaths from ra

indesed caneers. The American soelety has resents,diation-seseed
met aner about one-host of en seneer esses are retal. Thus, to

8. ' h%et groangs of erpert scientists hour standied the risk O*o&Ye**,e*e**g'ioYpe*s* eye m Tesa&$
*

f>om esposerre so redfeldent of redission-induced cancer.
essa,

In 1956, the National Academy of Sciences established I rem, we could estimate that three would develop cancer
advisory committees to consider radiation risks. The first of because of that exposure, although the actual number could
these was the Advisory Committee on the Biological Effects be more or less than three.
of Atomic Radiations (BEAR) and more recently it was
renamed the Advisory Committee on the Biological Effects The American Cancer Society has reported that approxi-
of Ionizing Radiation (BEIR). These committees have mately 25 percent of au adults in the 20 to 65-year age
periodically reviewed the extensive research being done on bracket will develop cancer at some time from'all possible

L tne health effects of ionizing radiation and have published causes such as smoking, food, alcohol, drugs, air poHutants,
estimates of the risk of cancer from exposure to radiation and natural background radiation. Thus in any group of
(1972 and 1990 BEIR reports). The InternationalCommission 10,000 workers not exposed to radiation on the job, we can

- on Radiological Protection (ICRP)and the National Council expect about 2,500 to develop cancer. If this entire group
, on Radiation Protection and Measurement (NCRP)are two of 10,000 workers were to receive an occupational radiation -

other groups of scientists who have studied radiation effects dose of I rem each, we could estimate that three additional
and published risk estimates (ICRP Publication 26, 1977). cases might occur which would give a total of about 2,503.
,These two groups have no government affiliation, in This means that a 1-rem dose to each of 10,000 workers
addition, the United Nations established an independent might increase the cancer rate from 25 percent to 25.03
study group that published an extensive report in 1977, percent, an increase of about 3 hundredths of one percent. j

;
,

! including estimates of cancer risk from ionizing radiation
1 (UNSCEAR.1977). As an individual,if your cumulative occupational radia-
[

. tion dose is I rem, your chances of eventually developing
j Several individual research groups or scientists such as cancer during your entire lifetime may have increased from
; Alice Stewart, E.S. Gilbert, T.F. Mancuso, T.W. Anderson, 25 percent to 25.03 percent. If your lifetime occupational

to name s' few, have published studies concerning low-level dose is 10 rems, we could estimate a 25.3 percent chance ofi
.

radiation effects. The bibliography to this appendix includes developing cancer. Using a simple linear model, a lifetime
'

several articles for the reader who wishes to do further dose of 100 rems may have increased your chances of
study. The BEIR-80 report includes analysis of the work of cancer from 25 to 28 percent.;

] many independent researchers.
1

The normal chance of developing cancer if you receive
j ' 9. ' - h%et are the estinentes of the risk ofeencerfrom nedie. no occupational radiation dose is about equal to your chance
! fien exposesre? of getting any spade on a single draw from a full deck ofI

playing cards, which is one chance out of four. The addi-
The cancer risk estimates (developed by the organiza- tional chance of developing cancer from an occupational|'

-tions identified in' Question 8) are presented in Table 1. exposure of I rem is less than your chances of drawing an
ace from a fuu deck of cards three times in a row.

In an effort to explain the significance of thcee estirnstes,
we will use an approximate average of 300 excess cancer Since cancer tesulting fram exposure to radiation usunUy
cases per million people, each exposed to I rem ofionizing occurs 5 to 25 years after the exposure and since not all

: radiation. If in a group of 10,000 workers each receives cancers are fatal, another useful measure of risk is yests of
I
\
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life expectancy lost on the average from a radiation-induced TABLE 2

cancer. It has been estimated in several studies that the a
average loss of life expectancy from exposure to radiation is Esthanted Loss of Life Expectancy from Health Riska

about I day per rem of exposure. In other words, a person
exposed to I rem of radiation may, on the average, lose
i day of life. The words "on the average" are important. Estimates of Days of

however, because the person who gets cancer from radiation Life Expectancy Lost,

may lose several years oflife expectancy while his coworkers Health Risk Aveesse
suffer no loss. The ICRP estimated that the average number ,

of years of life lost from fatal industrial accidents is 30 Smoking 20 cigarettes / day 2370(6.5 years)

while the average number of yests of life lost from a fatal Overweight (by 20%) 985 (2.7 years)

radiation-induced cancer is 10. The shorter loss of life All accidents combined 435 (1.2 years)

expectancy is due to the delayed onset of cancer. Auto accidents 200
Alcohol consumption (U.S. average) 130

It is important to realize that these risk numbers are Home accidents 95

only estimates. Many difficulties are involved in designing Drowning 41

research studies that can accurately measure the small Natural background radiation, 8

increases in cancer cases due to low exposures to radiation calculated
as compared to the normal rate of cancer. There is still Medical diagnostic x-rays (U.S. 6

uncertainty and a great deal of controversy with regard to average), calculated

estimates of radiation risk. The numbers used here result All catastrophes (earthquake, etc.) 3.5

from studies involving high doses and high dose rates, and I rem occupational radiation dose, I

they may not apply to doses at the lower occupational calculated (industry average for

levels of exposure. The NRC and other agencies both in the the higher-dose job categories is ,

United States and abroad are continuing extensive long-range 0.65 rem /yr)

research programs on radiation risk. I rem /yr for 30 years, calculated 30

Some members of the National Academy of Sciences
BEIR Advisory Committee and others feel that risk estimates

rnysses, Eos. se,m Cohen and I,oe, ''A Catalogue of Risks ** Nesh4'Ada ed fro
in Table I are higher than would actually occur and represent June se7e.

an upper limit on the risk. Other scientists believe that
the estimates are low 'and that the risk could be higher. A second useful comparison is to look at estimates of

However, these estimates are considered by the NRC staff the average number of days of life expectancy lost from

to be the best available that the worker can use to make an exposure to radiation and from common industrial accidents
informed decision concerning acceptance of the risks asso- at radiation-related facilities and to compare this number

ciated with exposure to radiation. A worker who decides to with days lost from other occupational accidents. Table 3

accept this risk should make every effort to keep exposure shows average days of life expectancy lost as a result of
to radiation ALARA to avoid unnecessary risk.The worker, fatal work-related accidents. Note that the data for occupa-

!

after all, has the first line responsibility for protecting himself tions other than radiation related do not include death risks
t

from radiation hazards. from other possible hazards such as exposure to toxic chem-
icals, dusts, or unusual temperatures. Note also that the

10. ' flow een we compere redierion risk to other kinds of unlikely occupational exposure at 5 rems per year for 50
heelth risks? years, the maximum allowable risk level, may result in a

risk comparable to the average risks in mining and heavy

Perhaps the most useful unit for comparison among construction.
health risks is the average number of days of life expectancy
lost per unit of exposure to each particular health risk. Industrial accident rates in the nuclear industry and ~

Estimates are calculated by looking at a large number of per- related occupational areas have been relatively low during
sons, recording the age when death occurs from apparent the entire history of the industry (see Table 4). This is
causes, and estimating the number of days of life lost as a believed to be due to the early and continuing emphasis on

result of these early deaths. The total number of days of tight safety controls. The relative safety of various occupa-
life lost is then averaged over the total group observed, tional areas can be seen by comparing the probability of

death by accident per 10,000 workers over a 40 year
Several studies have compared the projected loss oflife working lifetime. These figures do not include death

expectancy resulting from exposure to radiation with other from possible causes such as exposure to toxic chemicals or
health risks. Some representative numbers are presented in radiation.
Table 2.

I1. Cen a worker become sterile orimpotentf>om occupe-

These estimatesindicate that the health risks from occu. tienelroddetion e;rposuref

pational radiation exposure are smaller than the risks asso-
ciated with many other events or activities we encounter and Observation of radiation therapy patients who receive

accept in normal day to-day activities. localized exposures, usually spread over a few weeks. has ,
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TABLE 3 shown that a does of 500 800 rems to the gonads can
Produce permanent storiuty in males or females (an acute.

aEssionated Lees of Life Expectancy from industrial Henards whole-body does of this magnitude would probably result
in death within 60 days). An acute does of 20 rems to the
testes can result in a measurable but temporary reduction in'

Estimates of Days of sperm count. Such high exposures on the job could result
. Life Expectancy Lost, only from seriousand unlikely radiation accidents. Although,

Industry Type Average high doess of radiation can affect fertility, they have no
effect on the ability to function sexually. Likewise, enposureAllindustry : 74 to permitted occupationallevels of radiation has no observed

Trade 30 effect on fertility and also has no effect on the ability to
Manufacturing 43 function sexually.
Service '47

' Government 55 11 Is%et are the NRCearsenset sedlesien dose Ainsits?Transportation and utilities 164
Agriculture 277 Federal regulations cwrently limit occupational external
Construction 302 whole body radiation dose to 1% ' rems in any calendar
Mining and quarrying 328 quarter or specified 3-month period. However, when there
Radiation accidents, death from <l is documented evidence that a worker's previous occupa-
exposure tional does is low enough, a licensee may permit a dose of

Radiation dose of 0.65 rem /yr 20' up to 3 rems per quarter or 12 roms per year. The accumulated
(industry average) for 30 years, does may not exceed 5(N 18)tems' where Nis the person's
calculated age in years, i.e., the lifetime occupational dose may not

Radiation' dose of 5 rems /yr for 250 exceed an average of 5 rems for each year above the age
50 years of 18.

Industrial accidents at nuclear 58 '

facilities (nonradiation) An additional whole-body does of approximately
5 rems per year is permitted from internal exposure. (See
Question 28.)

Pmy Y. ss une1***1Eend 'ob Nh isYe, Wat$ IL II%et it meant by ALARA?
ImpNeeNone of Nucceer tomeer ProducNon, Decem t ie1S.

In addition to providing art upper limit on a person's
permissible radiation exposure, the NRC also requires that
its licensees maintain occupational exposures as far below
the limit as is reasonably achievable (ALARA). This means

TABLE 4 that every activity at a nuclear facility involving exposure
. . to radiation should be planned so as to minimise unnecessary

,

Probability of Accidental Death by Type of Occupation". exposure to individual workers and also to' the worker
population. A job that involves exposure to radiation
should be scheduled only when it is clear that the benefit - '

Number of Accidental justifies the risks assumed. All design, construction, and
Deaths for 10,000 operating procedures should be reviewed with the objective

Occupation Workere for 40 Years of reducing unnecessary exposures.

Mining 252 14. Har the ALARA centert been appiled 5, inossed of
Construction 228 roereder dose Almiss 44seter she fIrrt mov4 of a geserver,
Agriculture 216 she wereerir dose itspreadeartevershe whodr generepr?

'

Transportation and public 116
utilities No. For radiation protection purposes, the risk of

Allindustries 56 cancer from low doses is assumed to be proportional to the
Govemment 44 amount of exposure, not the rate at which it is received.
Nuclear industry (1975 data 40 Thus it is assumed that spreading the does out over time or
excluding construction) over larger numbers of people does not reduce the overall

: Manufactunns 36 risk. The ALARA concept has been followed only when the
Services 28 individual and collective doses are reduced by reducing the
Cholesale and trade 24 time of exposure or decreasing radiation levels in the

"The NRC hee pubilehed a propeesd note ebense for public
comment that would el6minate the S(M-Ie) formula. This propose [is
currently under canalderation by a teek rocce restowens og of toCrR*Adepted from National Safet Council. Accident Fac88.197e; Port 20. Recent EPA su6dence reconneande eliminogens the $(M t a)and Atomic Energy Commites6an, moner Accadense and Radle- formula. It adopted, the mesimum allowed annual dose wel be 5 remsWon Espomre Empererece. WASH.I e2, le75. rather then i 2.

8.29-8



p
-

i.

'
.

individual and collective doses are reduced by reducing the cancer for the worker population. At best, the total risk
- time of exposure or decreasing radiation levels in the remains the same, and it may even be increased. The only

working environment.- way to reduce the risk is to reduce the collective does; that
can be done only by reducing the radiation levels, the

-11 le%st de meest by ceasesise dose end why shount it working times, or both.

. he neeinnused ALARAF .
/ 7. 194p desenir she NRCimpeer ceasestee dose Nasief

Nuclear industry activities enpose an increasing menber'

of people to occupational radiation in addition to the radia- Compliance with individual does limite can be achieved

tion doses they receive from natural background radiation- simply by using entra workers. However, compliance with a
and medical radiation enposures. The collective occupational ' collective does limit (such as 100 person-rems per year for a

dose (person-rems) is the sum of all occupational radiation licensee) would require reduction of radiation levels,
exposure received by all the workers in an entire worker working -times, or both. But there are many problems
population. For ememple, if 100 workers each receive 2 roms, associated with setting appropriate collective does limits. ,

'
the individual dose is 2 rems and the collective dose is 200 .

person-rems. The total additional risk of cancer and genetic For example, we might consider applying a single
effects in an exposed population is assumed to depend on collective does limit to sillicensees. The selection of such a

the collective dosei- collective dose limit would be almost impossible because of
the wide variations in collective doses among liceneses.

It should be noted that, from the viewpoint of risk to A power reactor could reasonably be espected to have an
a total population. it is the collective dose that must be con- average annual couective dose of several hundred person-
trolled. For a given collective dose, the number of health rems. However, a small industrial radiography licenses

- ffects is assumed to be the same even if a larger number of- could very wou have a collective does of only a few person- -

e

people share the dose. Therefore, spreading the dose out rems in a year.

may reduce the individual risk,but not that of the population.
Even chooems a couective does limit for a group of

Efforts should be made to maintain the collective dose 'similar liconeses would be almost as difficult. Radiography
AIARA so as not to unnecessarily increase the overau popula- licensees as a group had an average conective does in 1977

tion incidence of cancer and genetic effects. of 9 person-roms. However, the smallest collective dose for
a radiography licenses was less than I person-rem, and the p

16. / Is the use of erem workers a seed way se reduceideArf largest was 401 person-tems. ,

- There is a "yes" answer to this question and a "no" Setting a reasonable couective does limit for each indi-

answer. .For a given. Job involving exposure to radiation, vidual licensee would also be very difficult. It would
. the more people who share the work, the lower the average require a record of all past couective doses on which to base
dose to an individual The lower the done, the lower the such limita. Setting an annual couective does limit would

risk. So, for you as an individual, the answer is "yes." then amount to an attempt to predict a reasonable collect:ve
dose for each future year. In order to do this, it would be

But how about the risk to the entire group of workers? necessary to be able to predict changes in each licensed
Under assumptions used by the NRC for purposesof protec- activity that would increase or decrease the couective does. f
tion, the risk 'of cancer depends on the total amount of in addition, annual couective doses vary significantly from

radiation energy absorbed by human tissue, not on the year to year according to the kind and amount of mainte- .

|
number of people to whom this tissue belongs. Therefore,if nance required, which cannot generally be predicted in

: 30 workers are used to do a job instead of 10, and if both advance. Following all such changes and revising limits up

groups get the same couective dose (person-rems), the total and down would be very difficult if not impossible. However,j
~

[ cancer risk is the same.' and nothing was gained for the these efforts would be necessary if a collective does limit

j group by using 30 workers. From this viewpoint the answer- were to be reasonable and help minimise doses and risks.

j is "no." The risk was not reduced but simply spread
around among a larger number of persons. Id. New are mdleden dose #mdes esseMehseff:

!

| Unfortunately, spreading the risk around often results The NRC establishes occupational radiation does
' in a larger collective dose for the job. Workers are exposed limits based on guidance to Federal agencies from the

[ as'they approach a job, while they are getting oriented to Environmental Protection Agency (EPA) and, in addition,

i do the job, and as they withdraw from the job. The dose considers NCRP and ICRP recommendations. Scientific
received during these actions is called nonproductive. If reviews of research data on biological effects such as the!

several crew changes are required, the nonproductive done BEIR report are also considered.'

! can become very large. Thus it can be seen that the use of

| -extra workers may actually increase the total occupational For example, recent EPA guidance recommended

[ dose and the resulting coHective risks. that the annual whole-body dose limit be established at 5

l
rems per year and indicated that exposure, year after year,

|
The use of extra workers to comply with NRC dose to 5 rems would involve a risk to a worker comparable to

r limits is not the way to reduce the risk of radiation-induced the average risks incurred by workers in the higher risk jobs

!
1

8.29 0 tonnotso 1,' 3 4_0 "4
*

;

t'



. _ _ _ _ __ . _ - _ _ _ _ _ _ _ - _ _ - _

.

such as mining. In fact, few workers ever reach such a limit, there is danger. Exceeding a limit does not imply that you
much less year after year, and the risks associated with have suffered an injury. A good comparison is with the
actual ex posures are considered by the EPA to be comparable highway speed limit, which is selected to limit accident risk
to the safer job categories. A 5-rem-per-year limit would and still allow you to get somewhere. If you drive at 75
allow occasional high dosejobs to be done without excessive mph, you increase your risk of an auto accident to levels
risk. that are not considered acceptable by the people who set

speed limits, even though you may not actually have an
19. What ere the typicefindistion doses received by workrs? accident. If a worker's radiation dose repeatedly exceeds 3

rems in a quarter, the risk of health effects could eventually
The NRC requires that certain categories oflicensees increase to a level that is not considered acceptable to the

report data on annual worker doses and doses for all workers NRC. Exceeding an NRC protection limit does not mean
who leave employment with licensees. Data were received that any adverse health effects are going to occur. It does
on theoccupationaldosesin 1977of approximately 100,000 mean that a licensee's safety program has failed in some
workers in power reactors, industrial radiography, fuel respect and that the NRCand the licensee should investigate
processing and fabrication facilities, and manufacturing to make sure the problems are corrected,
and distribution facilities. Of this total group, 85 percent
received an annual dose of less than I rem; 95 percent if an overexposure occurs, the regulations prohibit any
received less than 2 rems; fewer than 1 percent exceeded additional occupational exposure to that person during the
5 rems in 1 year. The average annual dose of those workers remainder of the calendar quarterin which the overexposure
who were monitored and had measurable exposures was occurred. The licensee is required to file an overexposure
about 0.65 rem. A study completed by the EPA, using report to the NRC and may possibly be subject to a fine,
1975 exposure data for 1,260.000 workers, indicated that just as you are subject to a traffic fine for exceeding the
the average annual dose for all workers who received a speed limit. In both cases, the fines and,in some serious or
measurable dose was 0.34 rem. repetitive cases, suspension of license are intended to

encourage efforts to operate within the limits. The safest
Table 5 lists average occupational exposures for workers limits would be O mph and 0 rem per quarter. But then we

(persons who had measurable exposure above background wouldn't get anywhere.
levels) in various occupations, based on the 1975 data.

21. Why do some feellities esanblish administmtive limits
TABLE 5 that are below the NRClimits?

aU.S. Occupational Exposure Estimates There are two reasons. First, the NRCregulations state
that licensees should keep exposures to radiation ALARA.

Average Whole. By requiring specific approval for worker doses in excess of
Occupational Body Dose Collective Dose set levels, more careful risk benefit analysis can be made as

Subgroup (millirema) (person-rema) each additional increment of dose is approved for a worker.
Secondly, a facility administrative limit that is set lower

Medicine 320 51,400 than the quarterly NRC limit provides a safety margin
Industrial Radiography 580 5,700 designed to help the licensee avoid overexposures.
Source Manufacturing 630 2,500 i

Power Reactors 760 21,400 '

Fuel Fabrication and $60 3.100 22. Semel scientists have suggested that NRClimits are
Reprocessing too high and should be lowered. Whetare the ersuments

Uranium Enrichment 70 400 forlowering the limits?
Nuclear Waste Disposal 920 100
Uranium Mills 380 760 in general, those critical of present dose limits say that
Department of Energy 300 11,800 the individual risk is higher than is estimated by the BEIR
Facilities Committee, the ICRP, and UNSCEAR. Based on studies of

Department of Defense 180 10,100 low-level exposures to large groups, some researchers have
l'acilities concluded that a given dose of radiation may be more hkely

Educational Institutions 206 1,500 to cause biological effects than previously thought. Some of
Transportation 200 2,300 these studies are listed in the bibliography (Mancuso,

_ _ _ Archer) and the BEIR 80 report includes a section analyzing

*Aaspeed team cons and Nelson, occupartonni Esposures to
tonistas needetton in ene t/ndwd srews: A comprenensive summer.v differs on the validity of the research methods used and the
for 197J. Drart. Environmental Protection Asency, methods of statistical analysis. The problem is that the

expected additional incidence of radiation caused effects
20. What happens if a worker exceeds the quarterly expo- such as cancer is dnfficult to detect in comparison with the

sure limit 7 much larger normal incidence. It cannot be shown without
question that these effects were more frequent in the

Radiation protection timits. such as 3 rems in 3 months, exposed study group than in the unexposed group used for
are not absolute limits below which it is safe and above which comparison, or that the observed effects were caused
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by radiation.' The BEIR committee concluded that claims level radiation according to the linear model explained in
of higher risk had "no subotance." Question 7. Based on this approach, the regulationsin 10 CFR

Part 20, " Standards for Protection Against Radiation," also
The NRC staff continuaHy reviews the results d research state that licensees should maintain all radiation exposures,

on radiation risks.- With respect to large-scale studies of and releases of radioactrue materials in effluents, as low as is
y

radiation-induced- health effects in human populations reasonably achnewable. More recent scientific reviews of the
exposed to low-level lonizing radiation, the NRC and EPA large body of experimental data, such as the BEIR 80 and
have recently concluded that there is no one population the recent EPA guidance, continue to support the view that
' group available for which such a study could be expected to use of a 5-rem-per year limit is acceptable in practice.
provide a more meaningful estimate of the low-level radia- Experience has shown that, under this limit, the average
tion rislu This is due, in large part, to the observed and . dose to weekers is near 0.5 rem /yr with very few workers
estimated low incidence of radiation health effects from consistently approaching the limit.
Iow doses. However the results of ongoing studies, such as
that on nuclear shipyard workers, will be carefuuy reviewed c. There is little to gain.
and the development of a radiation-worker registry is
being considered as a possible data base for future studies. Reducing the does timits, for example, to 0.$ rem /yr

has been analyzed by the NRCstaff. An estimated 2.6 minion
21. le'Ast are the ressess for not lowering de NAC dose person-roms could be saved from 1980 through the year

: #mirst 2000 by nuclear power plant licensees if compliance
with the new limit were achieved by lowering the radiation

Assuming that the 5-rem-per-year limit is adopted, levels, working times, or both, rather than by using extra
- there are three reasons: workers. It is estimated that something like $ 23 billion would

be spent toward this purpoes. Spending $23 billion to save
a, llealth risks are already low. 2.6 nullion person-rems would amount to spending $30 to

190 sullion to prevent each potential radiation-induced
The estimated health risks associated with current premature cancer death. Society considers this cost unaccept-

. average occupationa radiation doses (e.g., 0.5 rem /yr for ably tish for individual protection.
$0 years) are compara. le to or less than risk levels in other
occupational areas conddered to be among the safest. If a 24. Are deve any ereer of esseers seest redisales adrAr
person were exposed to the maximum of $ rems per year est might result in chansdag de NAC dose #miss?

.ifor 50 years, which virtua ly never occurs, he or she might
incur a risk comparable to the average risks in mining and Yes. Three areas of concern to the NRC staff are specifi-

'
heavy constn.ction. An occasional 5-rem annual dose might - cally identified below:
be necessary to allow some jobs to be done without a
significant increase in the collective dose. If the dose liraits a. An independent study by Rossiand blays and other
were lowered significantly, the number of people required biological research have indicated that a given dose of
to complete many jobs would increase. The collective dose neutron radiation may be more likely to cause biological
would then increase since more individuals would be effe::ts than was previously thought. Other recent studies
receiving nonproductive exposure while entering and cast doubt on the issue. The NCRP is currently studying the
leaving the work area and preparing for the job. The total data related to the neutron radiation question and is
number of health effects might go up as the collective dose expected to make recommendations as to whether neutron
increased. dose limits should be changed. Although the scientific !

'community has not yet come to agreement on this question,
b.. The current regulations are considered sound. workers should be advised of the possibility of higher risk

when entering areas where exposure to neutrons will occur.
The regulatory standards for dose limits are based*

| on the recommendations of the Federal Radiation Council. b. It has been known for some time that rapidly

[ At the time these standards were developed,about 1960,it growing living tissue is more sensitrve to irduty from radiation

! was considered unlikely that exposure to these levels during than tissue in which the cells are not reproducing rapidly.
a working lifetime would result in clinical evidence of Thus the embryo or fetus is more sensitive to radiation'

j injury or disease different from that occurring in the injury than an adult. The NCRP recommended in Report

| unexposed population. The scientific data base for the No. 39 that special precautions be taken when an occupa-

! standards consisted primarily of human experience (x ray tionally exposed woman could be pregnant in order to
! exposures to medical practitioners and patients, ingestion protect the embryo or fetus. In 1975, the NRC issued
!' of radium by watch dial painters, early effects observed in Regulatory Guide 8.13, " Instruction Concerning Prenatal
i Japanese atomic bomb survivors, redon exposures of Radiation Exposure," in which it is recommended that

uranium miners, occupational radiation accidents) involving licensees instruct all workers concerning this special risk.
very large doses delivered at high dose rates. The data base The guide recommends that all workers be advised that the

i also included the results of a large number of animal NCRP recommended that the maximum permissible dose to
! experiments involving high doses and dose rates. The animal the embryo or fetus from occupational exposure of the
!' experiments were particularly useful in the evaluation of mother should not exceed 0.5 rem for the full 9-month
t genetic effects. The observed effects were related to low- pregnancy period. In addition, the guide suggests options
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available to the female employee who chooses not to Thus, the average individual in the general population
expose her embryo or fetus to this additional risk. receives about 0.2 rem of radiation exposure each year -

from sources that are a part of our natural and man-made
The United States Department of Health and Human environment. By the age of 20 years, an individual has

Services is similarly concerned about prenatal exposure accumulated about 4 rems. The most likely target for
from medical x-rays. In 1979 they published proposed reduction of population exposure is medical uses.

_ guidelines for physicians concerning abdominal x-rays for
possibly pregnant women. The guidelines in effect encourage 26. hty seeni meessi aspesures consMered er part of a
the x-ray staff to make efforts to determine whether a wortert sNewed dose? .
female patient is pregnant and to defer x-rays if possible
until after the child is born. Equal doses of medicaland occupational radiation have

equal risks.' Medicalexposure to radiation should bejustified
.

c. Also of specialinterest is the indication that female for reasons quite different, however, from those applicable
workers are subject to more risk of cancer incidence than to occupational exposure. A physician prescribing an x-ray

- male workers. In terms of all types of cancer except leukemia, should be convinced that the benefit to the patient of the
the SEIR-80 ' analysis indicates that female workers have resulting medical information justifies the risk associated
a risk of developing radiation-induced cancer that is approxi- with the radiation. Each worker must decide on the accept-
mately one and one-half times that for males. This increased ana of occupational radiation risk just as each worker must

I _J ' risk is primarily due to the incidence of breast and thyroid decide on the acceptability of any other occupational
cancer in women. These types of cancer, however, have a hazard.

j high cure rate. Thus the difference between men and
women in cancer mortality' is not great. Incidence of For another point cf view, consider a verker who receives,'

! radiation-induced leukemia is about the same for both a dose of 2 rems from a series of x-rays or a radioactive
I

sexes. Female workers should be aware of this difference in medicine in connection with an injury or illness. This dose
; the rists of radiation-induced cancer in deciding whether and the implied risk should be justified on medical grounds. ,

j or not to seek work involving exposure to radiation. If the worker had also received a dose of 2 rems on the job,
the combined dose of 4 rems would not incapacitate the4

11 Now much sedisaien does she sperage person w4e worker. A dose of 4 rems is not especially dangerous and is
i does not work in she needesrindussry secedret not large compared to the cumulative lifetime dose. Restrict-

(* ing the worker from additional job exposure during the
We are all exposed from the moment of conception remainder of the quarter would have no effect one way or

to ionizing radiation from several sources. Our environment, the other on the risk from the 2 rems already received from
3 and even the human body, contains naturally occurring medical exposure. If the individual worker accepts the risks iI' radioactive materials that contribute some of the background associated with the x-rays on the basis of the medical : 1

radiation we receive. Cosmic radiation originating in space benefits and the risks associated with job-related exposure4

1 - and in the sun contributes additional exposure. The use of on the basis of employment benefits, it would be unfair to
x-rays and radioactive materials in medicine and dentistry restrict the individual from employment in radiation areasr

3

adds considerably to our population exposure. for the remainder of the quarter, j

,
Table 6 shows estimated average individual exposure Some therapeutic medical doses such as those received

~

'

f in millirems from natural background and other sources. from cobalt 60 treatment can range as high as 6000 rems to
!

;

a small part of the body, spread over a period of several '

j TABLE 6 weeks or; months.

; U.S. General Population Exposure Eatisnates (1978)* 27 h%st is mesnt by insernalexposerref

! Average Individual The total radiation dose to the workeris the external
*

Source Dose dose (measured by the film badge and reported as "whole-
| (mrem /yr) body dose") plus the dose from internal emitters. The

monitoring of the additional internal dose is difficult.
? Natural background (average in U.S.) 100 Because there is the possibility of internal doses occurring, a
i Release of radioactive materialin 5 good air monitoring program should be established when

| natural gas, mining, milling, etc. warranted.
Medical (whole-body equivalent) 90'

. Nuclear weapons (primarily fallout) 5-8 The uptake of radioactive materials by workers is gener-
,

Nuclear energy 0.28 ally due to breathing contaminated air. Radioactive materials
j Consumer products 0.03 may be present as fine dust or gases in the workplace

atmosphere. The surfaces of equipment and workbenches
| Total %200 mrem /yr
.

I *A ed from a report by the Intere Task Force on the It is Skely that a t portion of reported medical n. rey
7

Health freet
), or nesien, u.s .or lan.isang Radietton pub by the Department

e.spo.sure is to. par.ts of only. A.n a ies.orem cae.t .mer.
n espasure of les mro to

ct .n .eit.,e. ie noie i,o , i more t en
,
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may be contaminated. Radioactive materials may enter the limit. ICRP recommends that the internal and external doses
body by being breathed in, taken in with food or drink, or should be appropriately added. This recommendation is
being absorbed through the skin, particularly if the skin is currently under study by the staffs of the NRC, the EPA,
broken. and the Occupational Safety and Health Administration

(OSHA).
After entering the body, the radioactive material will

migrate to particular organs or particular parts of the body 30. Now is a workerir externst radistion dose determined?
depending on the biochemistry of the material. For example,
uranium will tend to deposit in the bones where it will A worker may wear three types of radiation-measuring
remain for a long time. It is slowly eliminated from the devices. A self-reading pocket dosimeter records the exposure

body, mostly by way of the kidneys. Radium will also tend to incident radiation and can be read out immediately upon

to deposit in the bones. Radioactive iodine will seek out the finishing a job involving external exposure to radiation. A
thyroid glands (located in the neck) and deposit there. film badge or TLD badge records radiation dose, either by

the amount of darkening of the film or by storing energy in

The dose from these internal emitters carmot be mea- the TLD crystal Both these devices require processing to
sured either by the film badge or by other ordinary dosim- determine the dose but are considered more reliable than
eters carried by the worker. This means that the internal the pocket dosimeter. A worker's official report of dose
radiation dose must be separately monitored using other received is normally . based on film or TLD badge readings,
detection methods, which provide a cumulative total and are more accurate.

Internal exposure can be estimated by measuring the 31. What are my options ifI decide not to accept the risks
radiation emitted from the body or by measuring the associated with occupational radiation exposure?
radioactive materials contained in biological samples such as
urine or feces. Dose estimates can also be made if one if the risks from exposure to radiation that may be
knows how much radioactive material is in the air and the expected to occur during your work are unacceptable to
length of time during which the air was breathed. you, you could request a transfer to a job that does not

involve exposure to radiation. However, the risks associated
28. How are the limits for internal exposure set? with exposure to radiation that workers, on the average,

actually receive are considered acceptable, compared to
Standards have been established for the maximum other occupational risks, by virtually all the scientific

permissible amount of each radionuclide that may be groups that have studied them. Your employer is probably
aaccumulated in the critical organs of the worker's body, not obligated to guarantee you a transfer if you decide not

to accept an assignment requiring exposure to radiation.
Calculations are made to determine the quantity of

radioactive matenal that has been taken into the body and
the total dose that would result. Then, based on limits You also have the option of seeking other employment

established for particular body organs similar to 1% rems in a nonradiation occupation. Ilowever, the studies that
in a calendar quarter for whole-body exposure, the regula- have compared occupational risks in the nuclear industry to
tions specify maximum permissible concentrations of radio- those in other job areas indicate that nuclear work is
active material in the air to which a worker can be exposed relatively safe. Thus, you will not necessarily find signif-
for 40 hours per week over 13 weeks or I calendar quarter. icantly lower risks in another job.
The regulations also require that efforts be made to keep
internal exposure ALARA. A third option would be to practice the most effective

work procedures so as to keep your exposure ALARA. Be
Internal exposure is controlled by limiting the release of aware that reducing time of exposure, maintaining distance

radioactive material into the air and by carefully monitoring from radiation sources, and using shielding can all lower
the work area for atrborne radioactivity and surface con- your exposure. Plan radiation jobs carefully to increase
famination. Protective clothing and respiratory (breathing) efficiency while in the radiation area. Learn the most
protection should be used whenever the possibility of effective methods of using protective clothing to avoid
contact with loose radioactive materialcannot be prevented. contamination. Discuss your job with the radiation protec-

tion personnel who can suggest additional ways to reduce

29. Is the dose a person received from internal exposure y our exposure.
added to that receivedfrom external exposure?

D. Where ces Iget additionaligormation on radiation risk ?
Exposure to radiation that results from radioactive

materials taken into the body is measured, recorded, and The following list suggests sources of usefulinforma-
reported to the worker separately from external dose. The tion on radiation risk:
internal dose to the whole body or to specific organs does
not at this time count against the 3 rem-per-calendar quarter s. Your Employer

[ NISnI,$E7th 04 .'s d1t er"sys The radiation protection or health physics office' ' '

certain rade alction rns ere
oactive materials wE concentrate if taken into the body. in the facility where you are employed.
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VALUE/lMPACT STATEMENT

1. PROPOSED ACTION
from the availability of an NRC guide on radiation risk

1.1 Description suitable for inclusion in those training programs. The guide
.was reviewed and distributed to agreement states by the

All NRC licensees are required to provide appropriate radia-
Office of State Programs. Comments have been received '

tion protectice training for all permanet and transient person-
from the EPA and the Bureau of Radiological Health,

nel who work in restricted areas ($ 19.12 of 10 CFR Part 19)..l.3.J Industry
A clear and reasonable assessment of the biological risks asso-
ciated with occupational radiation exposure is essential to

Providing a reasonable and understandable statement on
effective radiatian protection training. The proposed actionis

worker risk should facilitate industry efforts to provide
'

to provide instructional materialin a suitable form describing
and estimating the risks from exposure to radiation. The effective safety training and to better achieve as low as is

reasonably achievable (ALARA) objectives. Minimalimpact
instructional material will be suitable for use in licensee is expected in the form of additional cost of trainingtraining programs and will represent an acceptable method of
c:mplying with part of the existing training requirements,

programs since training requiremen ts already exist. Commen ts
from unions and industry in the development ofinstructional

1.2 Need for Proposed Action material on risk were encouraged. Numerous public comment
letters were received from industry and three meetings were

One common element of those occupationalareas encom-
held with worker groups to review the draft guide.

passed by NRC licensing a:tivity is worker exposure to ionizing 1.J 4 Ivorhers
radiation and the biological risks from ex posure. Union repre-
sentatives have expressed a dissatisfaction with the way in The proposed action should improve worker protection
which these risks have been explained to the worker by the
licensee. In addition, they feel the NRC hasa responsibility

in that reasonable understanding of radiation riskis essential

to make its position v the controversialissue of radiation
to the development of safe working. practices. The staff

risk clear to the worter and the public. A meeting of NRC believes that an objective discussion of radiation risk may in

staff and union repte.entatives was held on November 28, fact reduce "over concern" and also eliminate "under
1978, during which this matter was discussed. A transcript

concern" on the part of some workers ifimproved training
results in a wider recognition and respect for radiation as

cf the meeting is available from the Public Document Room,
an industrial hazard, more attention will be given to protective
procedures and a reduction in individual and collective doseThe Environmental Protection Agency (EPA) has should result.

published recommendations concerning radiation protection
. for public comment and, in conjunction with other govern- 1.J.5 Mlle

ment agencies, will be holding public hearings on radiation
risk and dose limits. This guide teflects current and proposed Nuclear workers are also members of the public and are

!FPA guidance and will be helpful to workers and worker
groups interested in understanding. current discussion on generally residents of the area where facilities are located.

I

the issues of risk and dose limits.
Having a better-informed public should result in a wider
range of participation in local decisionmaking concerning

1.3 Value/ impact of Proposed Action nuclear development, improved training implies the added
benefit of increased plant safety, thereby decreasing the

1.3.1 NRCoperations probability of accidents that could involve the public. ,

I.J.6 Decision on Proposed Action
Instructional material on radiation risk written at a level

tnd scope understandable to the worker should contribute
The NRC should develop and provide instructionalto increased confidence, on the part of the worker, in the material concerning risk from occupational radiationNRC in general. A better understanding of the risk should exposure.

elicit more worker cooperation with NRCenforced safety
programs. Impacts of the development 'of instructional

2. TECHNICAL APPROACH
material on risk include task completion manpower cost,
estimated to be 0.2 person-year, and printing costs of
approximately $400.00. The technical approach proposed is to develop instruc-

.

tional material concerning risks to the worker from occupa-
1.J.2 Other Corernment Agencies tional radiation exposure and to publish the materialin a

form that will receive the widest dissemination among
Agreement States whose licensing regulations include NRC-licensed facilities. An alternative is to publish the

radiation protection training requirements may benefit findings of the proposed hearing on dose limits and assume

the relevant information will filter down to the worker it is

-
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