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TUMBLEWEED X-RAY COMPANY -,

s)

P.O. Sox 1592 Otho G. Jones
Weatherford, Oklahoma 73096 Owner

405-772-2554

August 29, 1983 -[3 N

Mr. Joseph C. Wang
Material Licensing Branch
Division of Fuel Cycle & Material Safety
U. S. Nuclear Regulatory Commission
Mail Stop 396SS
Washington, D. C. 20555

RE: Mail Control Number 15317

Dear Mr. Wang:

In response to'your recent letter requesting clarification of
certain items in our license application for a byproduct
material license in Industrial Radiography, we submit the
following, item by item, for your information:

v# 1. Tumbleweed X-Ray Company (a sole proprietorship).

s' 2 . Application to read: "All States Regulated by the United
States Nuclear Regulatory Commission".

,

3 (a) Permanent Storage Facilities: Steel, lead-lined7
f storage contain2ra permanently affixed to the mobil

darkroom vehicle and locked for security.

(b) Office Facility where inspection of equipment,
records and operations may be performed: Kendall House
Trailer Park, Lot 8-South, Junction I-40 and State
Highway 54, Custer County, Oklahoma. If there is a
change in this location, you will be notified prior
to such change.

4. Attached are copies of Supplements 1, 2 and 3 which were
originally submitted with the license application on
July 12, 1983

/. Pocket dosimeters will be returned to the manufacturer
(Dosimeter Corporation of America) for calibration at
lease once a fear or more frequent if found to be mal-
functi ning.

8510230007 850725
REG 4 LIC30 PDR
03-23185-01
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U. S. Nuclear Regulatory Commission
August 29, 1983

6. Attached are copies of tests and answers, as requested.

7 See License Application Attachment, Item 6(f), Training
Program, Page 2, Paragraph 5 Also to be covered in the
annual review will be the areas in which deficiencies were
found in the periodic "Radiographers Performance Review",
outlined in Attachment Item 6(g), Internal Inspection and
Management Controls, Paragraph 3

8. Paragraph A, Page 10 of our " Operating and Emergency
Procedures Manual has been revised and is attached.

We sincerely hope that this information will clarify any areas
in questions.

We wish to stress again that we are very anxious for approval
of this application as we have customers that require immediate
service in this area. Therefore, your prompt attention will be
greatly appreciated.

Respectfully submitted,

TUMBLEWEED X-RAY COMPANY

/
.

Otho G. Jones
Owner

OGJ /j j

Enclosures
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FORM NRC-313R - 10 CFR 34 SUPPLEMENT 1

4. SEALED SOURCES TO BE USED IN RADIOGRAPHY
. -r..

' [- >
BYPRODUCT SOURCE MODEL MAX. ACTIVITY NO. OF
MATERIAL. - - NUMBER __. MANUFACTURER PER SOURCE SOURCES

]A idium 192 A-424-9 Technical Operations 100 Curica 5

w _._ _____ .. __ _ __ - -
- -~ --

- -'

B. Iridium 192 A-424-1 Technical Operations 100 Curies 1
-

Technical Operations 200 Curies 1
C. Iridium 192 _._A-58_101 8_

D. Iridium 192 G-3 Source Production & .

100 Curies 2~ '

j

3
._ _ . . .

_ . - - . Equipment Company-
1

E. Iridium 192 G-23 Source Production & 100 Curies 1

Equipment Company
o
'F) Iridium 192 0-1 Source Production & 100 Curies 1'

Equipment Company gr)
.

- - ~ ~ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ . . _ _ _ _

/f G . Iridium 192 T-3-T Gamma Industries 10_0 Curief 5
, _

. --
-% - . -3.=:

- - - - - -

H. Iridium-192 . T-1-T Gamma Industries 100 Curies I

f . s .. . '

'I. Iridium 192 A-2-A Gamma Industries 100 Curies 1
:

!
J. Cobalt 60 / A-424-3 Technical Operati ries 1

-
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F0FR NRC-313R - 10 CFR 34 SUPPLEMENT 2

5(a). RADIOGRAPHIC EXPOSURE DEVICES

i',"yf MODEL
-

MANUFACTURER' NUMBER
- - . . - ,

/ [A . Tech / Ops 66(P Technical Operations, Inc.'

--/
TednicalOperations,Inc.B. T 533

Technical Operations, Inc.C. Tech / Ops 616 gA
Spec 2 y ] (35< Q\/ Source Production & Equipment Company"iD. ,y

E.' Pipeliner I Gamma InJustries, Inc.

F. Century-S Gamma Industries, Inc.

G. GI 35-S Gamma Industries, Inc.

H. Century-SA Gamma Industries, Inc.

I. GI 35-SA Gamma Industries, Inc.

m.
J. Centurg Gamma Industries, Inc.

./
K. vi 35 Gamma Industries, Inc.

L. Tech / Ops 491 Technical Operations, Inc.

.

,
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FORM NRC-313R - 10 CFR 34 SUPPLEMENT 3

5(b). RADIOGRAPHIC SOURCE CHANGERS

MODEL'
NUMBER MANUFACTURER

A. Tech / ops 650 Technical operations, Inc.

B. Spec C-1 Source Production and Equipment Company

C. GI C-10 Gamma Industries, Inc.

j
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TUMBLEWEED X-RAY COMPANY

SNT-TC-IA LEVEL II EXAMINATION FOR INDUSTRIAL RADIOGRAPHERS
.

NAME DATE

EXAMINER GRADE

INSTRUCTIONS TO EXAMINERS: This is a typical test having 80
questions-divided into 5 groups of 16 questions. Each group
covers a specific area of instruction which the candidate has
received, in 'ccordance with the requirements outlined ina
U.S.N.R.C. Title 10, Part 34. Each test shall consist of 40
questions, with the examiner randomly selecting 8 questions
from each group. The full set of 80 questions will be given
to each candidate with the 40 questions which each is to answer
being circled. Tests will be varied as much as possible to
prevent answers from becoming common knowledge and under no
circumstances shall a group of candidates be given identical
sets of questions at the same time.

Each question carries a 2.5 value. An 80% accuracy on this
test is required to PASS; provided that no more than two wrong
answers are given in any of the 5 categories. In that event,
the candidate shall be given a minimum of one hour additional
instruction in each deficient category and retested, using a
different set of questions. In any event, the examiner will
review and discuss each incorrect answer with the candidate.

GROUP A - CHARACTERISTICS OF GAMMA RADIATION & FUNDAMENTALS OF
hADIATION SAFETY.

'' hat parts of the body a're regarded as most sensitive1. ..
,

to radiation? c;;jotg f og rj' pjgypg g gg,cogi , ,$, ,, ,g'

fo,emiu& C'/?%r)6, dEAJS 6f EYE 5 4 60A'nM

; 2. When an isotope has cone through 3 half lives, what
j fraction of its initial strength is left? yy
;

i

3 What is an isotope? p, 4 ,, y y g g ,,, yy

I
/<J H tC // //n > ' 7HE Ski mC ,t} 7 enise u twt 3OJ t' cwt /*t t &l 4.

|
hM/ct2AG76/2/ST/d ;i s95 7/7'c ELEM n 7* f.39; DWces n

}}TOlliICE KIE ' S't C |N MA'/*'S W 6 A' ST///k t'
'

I
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-SNT-TC-1A LEVEL-II PAGE 2
,

i

! 4. How is the number of disintegrations per second taking' .

j place in a given radioactive source expressed?
'

C a t r.S-

'
.

5 Explain the difference between radiation does rate
and radiation dose.

,

D65C fnic-/5 7Att /47sn/ Sir ~f 47- 4W/ed 7s/C DOSE
L iS AEUE/ tvd ,

pp.Sc ~Tc7RL Eb5C /0El'[/r'EO w A A VE U /. w G M
, of ~7'imE .
| 6. What is the unit of~ measurement for the ionizing effect

of penetrating radiation on air?

koEA.FrGEN
,

7 Does the energy level of radiation emitted by a given
i isotope decrease as the curie strength of the isotope
i decreases?
|. A/O - /7 AEntents GodStadY
:

I.
8. What is the unit of measurement for the effect of any

type of radiation on man that is the equivalent of
} the effect of one roentgen of gamma radiation to man?

ff#l

. 9 Why does radiation produce greater biological effects
*

on minors than on adults?
6e& DW wow ss /?!CAC /0/5 O JU EML. y' ycaf5

i
'

/wp -f//Ey A AG /?t.CAC $050El'7//Ji E TO D//wm a ,Gc,.7I
21 4 Din rioAJ~

'

j 10. Defific the half life of an isotope.
1 LE,vurs er Ti"'E /r 1st/t s fut n i Sc '0*"c ru Lesc
; twE // sis # CF /75 S7A L UG rW, //c 'HL A S " 'L O A l w !
| Ilivy' Go rw 7/m f. '

! 11. Would a single exposure of 600 r to only one hand be
I fatal? Explain your answer.

fj g , 47,y g ff g-

| Lcs~5 SE.vis n e t 'To Sni% s7sta Y H 4/J 0 7//l/L |4/275
. C t" hoO v'.

! 12. What effect would a single, whole body exposure of

j 600 r have,on a human? g g y g,,g
i
! 13 Calculate the doce received from a 10 curie Cobalt 60
'

source in ter, n.inutec at L point two feet from the,

i source ;after the' radiation has been attenuated by one
i HVL of Icad.

///N'/?CX ~5, c.p ! ML

!

_
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.SNT-TC-1A LEVEL-II PAGE 3

14. What is the HVL thickness of lead for Iridium 1927-
For Cobalt 60? og gp _ ,pp-

00 6c , [O "
15 If the radiation intensity from a cource is 10 r/hr at

a distance of two feet, how much would it be at the
following distances?

A ! e/ pitL(a) Four feet
*

(b) Ten feet M06 W/#4

(c) Twenty feet /M 4///4*

(d) One foot h //#//
.

16. What parts of the body are regarded as the least
sensitive to radiation?

/dqdp5, &AER/lA S, /E E f f A^'N O'

GROUP B - RADIATION DETECTION AND INSTRUMENTATION

1. Suppose your survey meter was found to be broken'or
badly out of adjustment on a field trip. What would
you do? S'//ur- Dosud Js,9, C/30su kriyrr Q,my
/1STEL ~7Hfr 4/4.S OPEAA7 Ant d' f s,/pp hw Pps.//gMyro

3tus rwa / rwt / 1 rr 3 m avidS /3cfs/E 7;P//v5foseriac on
t/Si,o G- & Oso 6d4/wie ccidiset ar .

2. Why do most film badges contain two films of different
Epeed5? /Ud/EHC D/A CivOSrie L'hw&5'

.

3 Why in it so important to curvey your exposure device
after each expocure in made?

% pfSfoie c -TH4 7 *M'E &&A dG /S .Sr cutep ,,o 4

$)SC, .57CdC/) h5/ 7' r^J -

4.. Pocket doc 1 meters are decigned to measure:

))Gammaraysandx-raysonly
(b) Gamma rayc, x-rays and beta particles

(c) Gamma rayn, alpha and beta particlec

(d) Alpha and beta particles only

.



_

. .

O 'O
'

-

.

SNT-TC-1 A LEVEL II PAGE 4

5 Why can't film badges be transferred from one user
to another? pgg wgpyg yo m ep pgy(gor,y,4*

WWar /htzegar C); TNG 7074L !!'ER50xfD NS[ MKS
L'EOsh'ep By' EA&M JusM EL .

6. How often must radiation survey meters be calibrated?

/17 3 D10NYA /4)TEaracS

7 What minimum and maximum ranges are required for a
survey meter?

h f MA " | A/H/L
8. When performing radiography, when must physical

radiation surveys be made? f)*,og yo inn,titu& EgfeSoACS
To Dr7Ehmwc AE.frLierto gggg, p,ygg gggy gy,ysons,
t'/ Ann- 7v Scoutw& 7//E Ext'esext Ocncc.

9 List the radiation levels indicated on a survey' meter
when range switch is cet on:

100 - meters readc 25- S foa mr/hr
1 - meter reads 65 ts mr/hr

10 - meter reads 8 10 mr/hr

,

10. Why aren't you permitted to use a survey meter which
hac no date of expiratlon? fcGuc4nopS feGvs,cc prxar
A 04usS<4n w De7[ 8E A8cf/WED TO $' L- SAVEY
/4E7[AS /AJ O'5[-

11. Does a film badge measurc dose or dose rate?

~ D05d'

12. Does a survey meter meaaure doce or dose rate?

D oSE 8 ?re-
13 Doec a pocket docimeter moacure done or doce rate?

- DNi"
14. How do curvey meterc and pocket donimeterc differ

in the way they measure radiation?

J' R REY Alarca /7/EASvaES DOSE brc.
dcy n E7cn /'/LAfGr c S finc kJE ,$t<'Esr E/)

15 What personnel monitoring devicer must a Radiographer's
^* * * * * * * fitin /34DGc / dc.%ec7gs
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SNT-TC-1A LEVEL II PAGE 5

16. When performing radiography, what physical surveys
must have the results recorded?*

97~// C S es c y fl)4 D r / 4 ,cg. Tb S & /ur!G' T'VE!

EWcsac DEvict.
GROUP C - RADIATION _ EQUIPMENT AND ITS _USE AND MAINTENANCE

! 1. If a leak test of a gamma ray source shows excessive
leakage, what must be done7 pp;rg y'Ou y/pg g p ep #
LcedED *7//E Sundt, fur' $c"7A/I!MTED Ne'/dd MdN##
,zj p ft4STic 694 / ft 4ds /u 4 LedAfD 0/*'TA MJE4. r$c7/CY

; --T HE NDidrisN S /C7Y$//'Cfd'
j 2. How often must a sealed source be leak tested? (
l G /s/ossr// w 1 6 4 V 4 4..S ;

ii

i >

3 Why are exposure devices which are made from depleted
uranium lighter than those made of lead?

',

lsADsps & CSS DEM5irY 4"D /M&dP7xd ffCte' Enc y
TA'aA) ulAut unt .

i 4. A Gamma Industries Model 35 exposure _ device hac a
capacity of 35 curies of Iridium 192. Why can't you ;

use this same camera for 10 curies of Cobalt 60? !

Q,yc y- frGutLES 97C/2 C 3d/CLD/<3 &

1

) 5 What is the maximum strength of the source of Iridium
: 192 you are allowed to uce in a Tech /Opc Model 660

;

exposure device? ,,p gy,yg5

:

! ,

j 6. What is a collimator and why is it used? A j%s 7so

JHiE&Dsu t' /"E 7 )c A71/?d////Es' 4 uSCf) ~n'' AL~Dcd f/ ,

| 80417{si d 0cAA/n'[ T'/E f/lin!AL Y $fsist CC ND'47''W
TO THE ///2EM /]EnVG EMmi AJCO -

!
7 If a radiographic exposure device measurec 5 inches

from the sealed cource ntorage pocition to the exterior !
'

surface of the device, what is the maximum allowabic !

dose rate at the surface?
i

f

;
, t

i

!

,

,v- -- - , ,. y.,r ,- y ,r,y, -- - v w w- +v.-v -w,.v,-- --w-w--,--~.-- ,._.v-~.-,v-- . w- r e ,e-.- m- , w. em 6-- -
-
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SNT-TC-1A LEVEL II PAGE 6

8. What is the maximum allowable dose rate at-6 inches
from the exterior surface of an exposure device that'

measures 3 inches from the sealed source storage
position to any exterior surface on the device?

30 /rf,/,//,e

9 Can the position of the source - fully exposed or
. fully retracted - be accurately determined by counting
the number of hand crank revolutions? Explain,

yo, ;8tcwS6 .DLirf Osnt4 SLtAM4& Clw fe,foir-
ffppy /00/# /r'ECHA&/SA S //irD kECDM7/09 S |$6 0'''''A
7y/pr A e&Lr[Y /!/E7CA- $d" USCD lot 7W/~5 /$ffsSd'

10. For a 30 minute exposure in a restricted area, your
" CAUTION-RADIATION AREA" signs should be placed where
your survey meter reads 4/ mr/hr.

11. Describe the procedure you would follow if your source
should become uncoupled from the flexible cable while
in the exposed position. ggS,p,sy- g jQSr- ypg ,spjeiy
/r/ /1000 4?D&Of /<h7/t ryc- Cfttarw F f tsrtfC&u! v'
j'}'ofsDtMdf /'?*/ 4N'NL - 4)enf v' rttC L/CAnd ST hD/M'^''
SP/E7 Y Of//CW WGO' ||/ fA VJutR. Ow514 r 0'IWQL%.,wc .i

12. What can happen if you try to force the flexible
control cable and cource through the guide tube with
the hand crank? gy, og ygf5 c gas gg p fg. a c,f o , so y, .c

cos O BaccokC t>wCout'Lcp (~ no n D % a One ac, 500M'i
0.cJ u O f.~7t't e tL tu %s D C TufS E

13 Why are cobalt 60 cameran so much heavier than
Iridium 192 camerac? t eogsce oF Tac Gecar D cecaro c
j O Evel;p c,y Lcyce- C f w'TRArw& % -o r4 -

14. How could you make a set of remote handling tongs in
an emergency when you have only a kit.of conventional
hand toolc available? rA Pc rw o 1%dD'C5 M ADts GPoFL
G; . a e s ott Pos.cs. To Te c Ha~oces cF A Ps. <t er
D L L E O- $ .\

15 What portion of a crank operated, remotely controlled
exposure device chould be inspected mont frequently to
avoid creating a hacardouc situation?

(a) The locking mechanicm on the camera

(b) The control cable crank accumbly

( The hookup between the pigtail and control cabic
,

(d)') All are of equal importance
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SNT-TC-1A LEVEL 11 PAGE 7

16. When a sealed source is leak tested, what is the
maximum allowable removable activity?>

005 thic.udut/E$

GROUP D - U.S. NUCLEAR REGULATORY COMMISSION REGULATIONS

1. The Standards for Protection Against Radiation are
set forth in Part S t) of the U.S. N. R. C. Title 10.

2. If special forms are maintained, a Radiographer may
receive a radiation dose to the whole body of _.3 rem
per calendar quarter.

.

3 Regulations covering surveys are found in Paragraph
Jo/ of Part 20 of U.S.N.R.C. Regulations, Title 10.

4. Unless special records are maintained, a Radiographer
ic not permitted to receive a radiation doce to the
whole body in excecc of /.2S' rem per calendar
quarter.

5 Define a Radiation Area. 9&y ofcfg pacic5 fe/s/ c rv O rt e d
/ w su a n W T H C/?C Ett St A'szb driw c/i, cias r irvs- w susesc v^* 'A'

fMf w/TM/AJ LK'[.USED /hA7d4fl. ' py .S'sjed LOIl-S TMf A A'#0'
g xnce Cf the /3001 Ga>vs-D /2ct'cive w 4.vv C"t &Q M 0" ~

p ,ic'e SS of f /bu t// lcm.c
6. Why it a dose of one roentgen due to gamma or x-radiation

concidered to be the same as a dose of one rem? ysc guccocke-

cffecir rf ewtA SA&artr*J c.0 /hof *T/JSve /s sicasut eo s(kcs/ria d
ro ir pese of est hwrdcu (C cf x i/es y is Dwi-ro its
P kn.

7 What are the locking requirements on radiographic
expocure devices? 7,,/c y /1/ c~ w f]L <bCL'k't~f) AT ||l l - ^IE #' E''5
EytY/T nduJ vudf/l 7//E '# "'f' & # " l' h# "'''W # A Y # '

cs s/mp c/ dm/oG/m'M/''T//ss*<SrA&r_ vric y /yc r c'jfs,n c e

13L | co d'CD /lf 7L.2 LI//c'+/ DASt /IC '
8. Can you use a " CAUTION-RADIOACTIVE MATERI AL" cign to

poet a high radiation area? Explain.

/MVS1 klMD 'f,Au ner./ --. $/G// b//h477a}L) D . Gk

/fId E /1,

L-
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SNT-TC-1A LEVEL II PAGE 8

9 What is your responsibility as a worker (employee),
as outlined in N.R.C. Form 3 " Notice to Employees"?

f a risei adi r C Youp 54 4 4- P! Th Rt c /sc,icicu .i c/ g .

r

$rGutM/cWS A U D Y M E O. d C . /h ,p a g t , (p p g a ,g ,f(;u
/kc iSicus fu Vtvo /%rwrisu f YCwt Ge-tuo u us,s

10. Make a drawing of the radiation symbol
used on caution signs and indicate the parve
colors which must be used for the symbol (AmQg
and its backgrcund.

f e.u o u

11. Name two types of personnel monitoring equipment
required by the N.R.C. regulations.

i cC K o r h % As t t E E- d be D A D6C

12. Fill in the maximum allowable exposures of individuals
to radiation in a restricted area. (Rems per calendar
quarter)

(a) Whole body; head and trunk, active blood forming
organc, lent of eyes or gonade I,_.2 7 rems

(b) Hands and forearms, feet, anklen / f 7 5' reme

(c) Skin of whole body 7. S'c) rems

13 No person can act a- a Radiographer until he han
received copiet of and inctruction in the regulations
covered in 1;.E.C. Title 10, Part 30 and Part 34 .

14 Any radiographic area to which accecc it controlled by
the licencee it called a NS r;t ect(D hP LA .

15 Regulatione coverinC licencen for radiography and
radiation cafety requirements for radiographic
operationc are set forth in Part 34 of !;.R.C.
Title 10.

16. What are the lockinn requiremente for ctorate
containerc? W G A P c To E r LceitcD AT Att

t s e 6S E.y0 C ('T- U 4 L CD D O DC (2 I)i R.W r SuRVU ' LAM

C F r2r b GCR-@d C(L cR ho p to 6 Rt .'P1t Cd 5 MS'SWV\
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SNT-TC-1A LEVEL II PAGE 9

GROUP E - OPERATIN_G _AND_ EMERGENCY PROCEDURES

1. Can a Radiographer's Assistant keep the jobsite under
surveillance by himself? gg

2. When working at a customer's plant, what steps,must
be taken to advise customer personnel that you are

d ori F V hAArt M AM A6E(L o12. $vPG(Lv't C o(L
"

+ As R H e e. To w Fo P# 7%cc SA Fe7 y 'PE'?Arz-vwr
657 A/ Al is OCd hh Ati776 fCI2 C- 6TA CCTIA)G kND 806EtlD til

3 What is the requirement for surveillance of a radiographic
exposure device when it is in use? b'JrdT- SPVC4.t.dd1C
Po cot LEAVC DV iOE t)u A TTE.' ND .'

4. What company document must each Radiographer's Assistant
have in his possession at all times? C. d 6, M H W A

5 Lict three documents that the company must make available
to each Radiographer. g g { ,ggg g g

).). Q.O. Lt & CD S C
Ti L C |d, A i?T5 19 , .2 O d 3'/T

6. How muct you rectrict each temporary radiographic area
to control accecc7 g pc ccp A p,g g 7 g ,y g g
fLl's/)/C7[/t, h S1~ St dAJ S A7 YO '. heAli/WW'

bk/A'l'[M b///v0C -

7. When must a pocket docimeter be recharged?

/$c/'c/C {OU $7M7 WCA'A'l=NW' hay'

8. What would you do if your exposure device wac lont

L)C TW '/ hr V/t NOT//CS/ 7/C .5 8 MM C 5 I~# * "

f4)//)r/w S/VC7Y $ffd'EA'

9 What reportc nuct the Radiographer keep a copy of
at the jobcite? /)Jg / L y'UA v/l{)tt)71CAJ K'C/}C0 7~~
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SNT-TC-1A LEVEL II PAGE 10

10. You barricade a temporary radiographic area and the
dose rate measured at the barricade is 2 5 mr/hr.
How many signs must you use to post the area, where
must they be placed and what words are on the signs?
"0Adr/CL'- $,9/)sA1/CD Afff " - Y $/fs)5 L)uf

AT Edda 90 * ArouMD fLibisc7EA'
11. What radiation dose rate is allowed at the outside of

,a truck used to transport n radioactive source?
Eaf|//t_

12. What would you do if you checked your pocket dosimeter
and found it had gone off scale? JJ,,rpf- A gg g '

Exi t'SM'C OCVICC Oc,,,rpc'y* nc)sefr#
Se c' vie &
jb p,py,pd & /cfY OfS'C'[A-

13 What would you do if you had a wreck with a truck
carrying an exposure device containing a radioactive

, j,,,C,,gpg ( g g, ( w (,, , , _ ,source?

Q $ (Z, j ?// W dL

14. On a Radiation Eeport form, are the exposure device
serial number and the cource serial number the same?

A>C
15 Suppose someone ignores your signs and barriers and

insist on entering the radiation area. What steps

would you take? g,,fgr [g,vg g ggg,ry g S,
//fA' N | Cat /[ ///C#. /N /O#AG), Dorff
7//c/A' &t'c/44.Thp-

16. What radiation doce rate is allowed at the driver's
location in a truck used to transport a scaled source?

/ /oi p,7_,,.
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TUMBLEWEED X-RAY COMPANY

.

SNT-TC-IA LEVEL I EXAMINATION FOR RADIOGRAPHER'S ASSISTANT

NAME DATE -

EXAMINER GRADE

INSTRUCTIONS TO EXAMINERS: Following are 2 group of questions
consisting of 20 questions each. Group A covers specific areas
of instruction in Radiation Safety. Group B covers specific
and general areas of instruction in Radiographic Testing Methoda ,
Equipment Usage and the Operating and Emergency Procedures, as
required by U.S.N.R.C. Title 10, Part 34.

All questions will be answered. Each question carries a 5 point
value. An 80% accura y on this tect is required to PASS; provided
that no more than 4 wrong answers are given in any of the two
categordec. In that event, the candidate shall be given a minimum
of one hour additional instruction in the deficient . category and
retected. In any event, the examiner will review and discuss
each incorrect answer with the candidate.

GROUP A - RADIATION SAFETY

1. What in the average yearly permiccible exposure for
a radiation worker'l

5 kfM
2. Define the following in term of mr/hr:

(a) Unrectricted Aren ' m2 mr/hr

(b) Radiation Area JT mr/br

(c) High Radiation Area /06 mr/hr

3 Record for radiation curveyc to determine that each
cealed cource ic returned to the chicided pocition
prior to cecuring the camera chall be kept.

True X Falce

4. Name the three itemt that muct be provided to the
Radiographer'c Accictant prior to allowing him to work.

f/LM bwGC, DeSr METH 8- C). [ E PM&M

,
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SNT-TC-1A LEVEL I PAGE 2

5 Areas in which radiation levels are less than an
average of 2 mr/hr or total dose of 100 mr in seven
consecutive days, are designated as:-

(a) Radiation Area (c) Restricted Area

h Unrestricted Area (d) High Radiation Area

6. The limits defined by maximum permissible dose do not
apply to medical exposures such as dental or chent
x-rays.

True X False

7 Radiation survey meters are required to be calibrated
at .3 /nSA./ rN intervals.

8. Leak testing of scaled cources used in radiography is
required at 6 g/ ox/r// intervals.

9 Why ic it nececnary to tect radioactive cources for
leakace? CfvEA.17' $ & W I'^JA M d7'

10. Direct curve 111ance of a radiation aren is not required
after pocting the area with the required cigns and
barricadet.

True False K

II. You can allow anyone to be a Radiographer'c Accistant
provided he in furniched with a curvey meter, docimeter
and film badge.

True Falce X
M8G W M
M'#'') ''

12. Make a drawing of the radiation -

cymbol, chowinC the colorc of each O WLL&part. D
13 What ic the firnt thing to check when the cource

become ctucV': f y,79.g y ,gjg 77 g

/



-
.

O 'O -

SNT-TC-1A LEVEL I Page 3

14. Your radiation survey meter suddenly becomes inoperable
during radiographic operations. What should you do?-

.$rof Wc4g C/'Eti?T' cps, Ger //uordEL
S u n'y E y $ f 7 E A'

15 How do you determine that your source has returned to
the safe position in the camera?

jugy'61 Aff6A'- d |-oo,e

16. You regularly come up with a dirrerent film badge and
dosialeter reading than the Radiographer. What action
should be taken?

(a) Stop working

h Check how you wear your film badge and docimeter
reletive to where the Radiographer wears hin.

17. Deccribe hcw to check a Gamma Industries Model 250B"

l curvey meter prior to use. -7uint; g/uvi3 76, ;6's,7ct y
c h M'', '1WL ou Tv4W yn Lpurc.cy

S(g'csux c Du,0 c /? r g, **(,,, (y (;g ,,3,.M T/Msic'HK
gr yg.g g 3,g7ys

,
,

18. A cencral rule used to define the amount of radiation
expecure that la exceccive ic7

(a) Any doce over 5 r per week in exceccive

(b) Any do::e which caucen a mid-rance reading on a
curvey meter in execccive

Any unnececcary exoosure to radiation in excective

19 When chould the docimeter reading be recorded and on
what form should it be recorded? j7 gg g gjc /v g g
Q t/ E! hC&/LDfD Ou kMDiargd QEfe,c7 ,9yg
juh6 ML y' % /r'[SHEE 7-

20. An expocure of 5 r of camma or x-radiation equalc

$ rcn.

>
.

i

_ _ _ . _ _ _ _ _ - _ _ - - _ _ _ _ _ _ . . - - _ _ - - - - - - _ _ _ _ _ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ _ - _ . _ _ _ - . _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ - _ . _ _ _ _ - _ - _ - _ - _ _ - _ _ - -
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SNT-TC-1A LEVEL I PAGE 4

GROUP B - RADIOGRAPHIC TESTING METHODS, EQUIPMENT USAGE AND
DPERATING PROCEDURES-

1. Where would you find the operating instruction for
a Tech / Ops Model 660 exposure device?

(9ffiCA 77t/G-- d [M&C6Dd V fX'OdCDufES f1AWG'AL-

2. Padiographic film is least sensitive to
,

(a Red light (b) Blue light (c) White light

3 As the temperature of the developer goes up, the
development time must be decreased to maintain the
same film dencity.

True Y Falce

4. An x-ray machine ::hould be warmed up gradually after
it has been off for three or four hours even if the
outside temperature in very warm.

True Y Falce

5 The noct common material used to provide protection
againct x-rays Sc

m
(a) High dencity brick (b) Tungsten )I Lead

6. Three liquide which are eccential to process exposed
film properly are

,

(a) Stop bath, acetic acid and water

)'j Developer, fixer and water

(c) Acetic acid, fixer and ctop bath

7. If you crimp a film while loading the film holder, the
crimp will chow up an a white mark on the film after
it hac been exposed and developed.

True 'd Falce

.



-
.

o o-
.

.
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8. Excessive exposure of film to light prior to development
of the film will most likely result in-

(a)) Foggy film (b) Streaks (c) Yellow stains

9 Why is film sponged off or dipped in a wetting solution
before it is dried?

To ddAtol/ 6 MTdb b 91 CT*5

10. Wnen using an Iridium 192 scaled source, a tungsten
co111 mater will give more shielding than a lead
collimater of the same thickness.

True X False

11. Why should ccreens be cleaned regularly?

TO B A $ di t\ l d t\ ' 4 M E R. [U' A L '14 CF ''M

12. The cmall area in the x-ray tube from which the
radiatien emannte: in call the

m

he )'(a) Diaphracm (b) Focucing cup Focal cpot

13. When referer.ce 10 made to a "nource", we are ucually
referring to-

(a) X-ray '(b)/ Gamma ray (c) lielther

14. It it poccible fcr lead numberc uced at identification
on film, to become radioactive when they are used many
times in makint Iridium *192 expocuren.

True Falce X

15 A Iladiographer'c Accictant in permitted to interpret
radiographc for acceptance or rejection of the weld.

True Falce N
I

16. A Radiographer'c Accictant chall refer n11 questionc i

concerning the recultn of the tectc to the hadiographer
in charre of the job.

True N Fal ::e_

]



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

'
.

o 'o'

-

.

.
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17 A properly exposed radiograph that in developed in
developer solution at temperature of 58o will be! -

'

(a) Overdeveloped (b) Underdeveloped (c) Fogged

18. A penetrameter is used to measure

(a) The density of the film

(b) The amount of film contrast

The quality of the radiographic technique

I 19 With all other conditions being equal, an Iridium 192
radiograph of a 3/8 inch thick weld will show greater
detail than an x-ray radiograph of the same weld.1

True False X

20. Define "P.adiographer's Assistant".

/) j'cr Sw , stw ius- /jctir? Gua u s cito,
tc ut:gS pu,2c C 7 itt Da'e'<* r (be sc uH u S~ n n ws 'ess

i

ci /) /c'd O' ' G " '''!l' /L US * ' b** G'' N ibh'L
cyoc.5eic c Dt i e E *>, Se: A < ': O 55 < ^ e t G

S * '' ' ' Y
i

/st, S T/2 v pr th 7 5 /} <1/O C I 'Illi E (E'W 't'A'[N i / U
I

f,9/> / c 6A'/// 's/V.
'

i

.

!

t

i
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TRAINING PROGRAM

(CONTINUED)

.

THE TRAINING AND REVIEW SESSIONS FOR IUMBLEWEED X_-RAY-

COMPANY WILL BE CONDUCTED BY OTH0 G. JONES, WHO IS QUALIFIED AND

CERTIFIED AS A SNT-TC-IA LEVEL 11 IN RADIOGRAPHIC TESTING, DYE
PENETRANT TESTING AND MAGNETIC PARTICLE TESTING, AND CURRENTLY ACTING

IN THE CAPACITY OF ASSISTANT RADIATION SAFETY OFFICER. ASSISTING

IN THE ADMlft!STRAT10N OF THESE TESTS WILL BE JEANNE A. JONES.
(COPIES OF PAST CERTIFICATIONS AND DOCUMENTATION OF TRAINING COURSES

SATISFACTORILY COMPLETED ARE ATTACHED.)

IN THE EVENT TUMBLEWEED X-RAY COMPANY EMPLOYS JNEXPERIEtlCED
PERSONNEL, THEY WILL BE REQUIRED TO SATISFACTORILY COMPLETE THE

" RADIATION SAFETY PROGRAM" C0flDUCTED BY " SOURCE PRODUCTION AND
EQUIPMEllT COMPANY", KENflER, LOUISIANA. (AN OUTLINE OF THEIR COURSE

IS ATTACHED.)

UP0ft COMPLETION OF THE ABOVE, THE TRAINEE WILL RECEIVE

INSTRUCT 10ft Ifl THE USE AtlD MAINTENAtlCE OF THE EQUIPMErlT, REVIEW

THE "0PERATitlG AND EMERGENCY PROCEDURES" 0F TUMBLEWEED X-RAY COMPAllX

AND COMPLETE THE REQUIRED TEST. (A C0fi 0F THE RADIOGRAPHER'S'

ASSISTAllT TEST IS ATTACHED.)

UP0ft SATISFACTORILY COMPLETING THIS TEST (80% REQUIRED
TO PASS), THE TRAINEE WILL BE ASSIGflED TO A RAD 10GRAPHER FOR ON

THE-JOB TRAINiflG. HE WILL WORK OllLY UflDER THE DIRECT PERSONAL

SUPERVIS10fl 0F THE RADIOGRAPHER.

s
A PERIODIC TRAf filflG AtlD REVIEW WILL BE C0flDUCTED BY

? Ly1f B1EWEj 0_X-RAY _ COMPAflY AT LEAST ANflUALLY. THIS WILL COVER A

f REVIEW OF "RADI AT!0ft SAFETY PROCEDURES", ANY flew REGULAT10flS OR

[ COMPANY POLICIES, DEM0flSTRAT10ft OF flew EQUIPMEflT AtlD ITS MAlflTENAtlCE

( PROCEDURES. EACH REVIEW WILL BE DOCUMENTED AflD PLACED lil THE ~

EMPLOYEE'S PERS0ftflEL FILE.^
.-

W , ||
'*

,r:

j f .-
. ~ ~ ,
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FORM NRC-313R - 10 CPR 34 ATTACHMENT
Item 6(g)

6(g). INTERNAL INSPECTION AND MANAGEMENT CONTROLS:

1. Each Radiographer will be assigned an exposure device containing
radioactive material. Upon receiving the exposure device, the
Radiographer will complete the RADIOACTIVE MATERIAL RECEIVING
REPORT (Attached) and this report will be placed in the Source
File along with the Decay Curve and Leak Test Certificate.

2. Each Radiographer will complete the RADI ATION REPORT ( Attached)
each day for the cource in his possession. This report will

be forwarded to the office with his daily work log.

3 At intervals not to exceed three (3) months, each Radiographer

will be subjected to a RADIOGRAPHER'S PERFORMANCE REVIEW in
compliance with Paragraph 34.11(d) cf 10 CFR 34. This review

will cover U.S.N.R.C. Regulationc and licence provisions.

(Copy of the review form is attached. ) The review chall be

conducted on an announced and unannounced bacic w' *he diccretion.

of the Radiation Safety Officer. He chall observe an actual

radiographic operation.

If the Radiographer cannot demonstrate thorough underctanding

of the items listed on the review form, he chall be dinqualified

from working with radioactive material until he chall:

(a) Completen additional training in the deficient arean.

(b) Depending on the severity of the deficiency, be terminated.

Upon completion of the RADIOGRAPRER'!! PERFORMANCE REVIEW, the
review form will be placed in the individual Radiographer'u

perconnel file and will be retained for a period of two yearn.

..
!

o "V,
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VI. RESlRICTING & CONTROLLING _ ACCESS TO RADIOGRAPHI_C_ AREAS

A. EXCEPT AS SPECIFIED IN PARAGRAPH D OF THIS
SECTION, EACH RADIOGRAPHIC AREA MUST BE R0 PED OFF OR

OTHERWISE BARRICADED AND POSTED WITH A MINIMUM OF FOUR
SIGNS, ONE AT EACH 90 DEGREES AT THE PERIMETER (2 MR/HR),

READING " CAUTION - RADIATION AREA". THE HIGH RADIATION

AREA SHALL BE CONSPICIOUSLY POSTED WITH " CAUTION - HIGH

RADIATION AREA" SIGNS AT THE PERIMETER (100 MR/HR).
(SEE SECTION 111, G AND H FOR DEFINITIONS OF RADIATION

AND HIGH RADIATION AREAS.) BEFORE OPERATIONS (EXPOSURES),

THE PERIMETER OF THE RESTRICTED AREA WILL BE CALCULATED

USING THE INVERSE SQUARE LAW (SEE EXAMPLE). A RADIATION

SURVEY FOR THE 2 MR/HR LEVEL SHALL BE MADE AS SOON AS
THE SOURCE IS EXPOSED. THE BOUNDARIES SHALL THEN BE
ADJUSTED, IF REQUIRED, SO THAT THE DOSE IN ONE HOUR WILL

fl0T EXCEED 2 MR AT THE BARRIER. / 2
7 77 ,

EXAMPLE: ).2. " 1.2.
B. THE RADIOGRAPHER OR RADIOGRAPHER'S ASSISTANT

SHALL KEEP THE AREA UtlDER CONSTANT SURVEILLAtlCE TO

PREVENT Uf1 AUTHORIZED EllTRY.

C. THE RADIOGRAPHER SHALL COMPLETE A " RADIATION

REPORT FORM"(SEE APPEflDIX B) EACH TIME A TEMPORARY
RADIOGRAPHIC AREA IS ESTABLISHED.

D. FOR CROSS-COUNTRY PIPELillE INSPECTION, WHERElfi

THE WORK PROGRESS IS IN A FORWARD DIRECT!0f1 CONSTANTLY
CHANGillG WITH EACH RADIOGRAPH, THE RADIOGRAPHER SHALL:

1. MAKE A SURVEY TO DETERMillE THE PERIMETER OF
THE 2 MR/HR AREA.

Ite v . 8/26/83 10
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