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TUMBLEWEED X-RAY COMPANY :
P.O. Sox 1592 N Otho G. Jones
Weatherford, Oklahoma 73096 Owner
405-772-2554
3 A2%4
August 29, 1983 g3 §P-3 n

Mr. Joseph C. Wang

Material Licensing Branch

Division of Fuel Cycle & Materilial Safety
U. S. Nuclear Regulatory Commission

Mail Stop 396SS

Washington, D. C. 20555

\J

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:

’/1. Tumbleweed X-Ray Company (a sole proprietorship).

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

U

(a) Permanent Storage Facilities: Steel, lead-lined
storage containers 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.

5. Pocket dosimeters will be returned to the manufacturer
// (Dosimeter Corporation of America) for calibration at
lease once a 'ear or more frequent if found to be mal-
functl aing.

50725
8510130007 8
LIC30
55‘.‘33;.3—0: PDR
g IY




Page 2

U. S. Nuclear Regulatory Commission
August 29, 1983

On

Attached are copies of tests and answers, as requested.

7. See License Application Aitachment, 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 1s attached.

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

We wish to stress agaln that we are very anxlous 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

A

Otho G. Jones
Owner

0GJ /3]

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

4. SEALED SOURCES TO BE USED IN RADIOGRAPHY

BYPRODUCT SOURCE MODEL MAX. ACTIVITY NO. OF
MATERIAL NUMBER MANUFAQEpBER PER SOUXCE SOURCES
Iridium 192 A-U424-G Technical Operations 100 Curies 5
Iridium 192 A-424-1 Technical Operations 100 Curies 1
Iridium 192 A-58101-8 Technical Operatlions 200 Curies 1
Iridium 192 G-3 Source Production & 100 Curies 2
Equipment Company
Iridium 192 G-23 Source Production & 100 Curies 1
Equipment Company
Iridium 192 G-1 Source Production & 100 Curies 1
Equipment Company
\ 40
iridium 192 T-3-T Gamma Industries 100 Curies 5
Iridium-192 T=1-T Gamma Industries 100 Curles 1
Irioiﬁr 162 A==k Gamma Industries 100 Curiles 1
Cobalt 60 A=L24-3 _Technical Operations — 20 Curies 1
Gsz(
"




FORM NRC-313R - 10 CFR 34 SUPPLEMENT 2

5(a). RADIOGRAPHIC EXPOSURE DEVICES

_+.7 MODEL
. e NUMBER MANUFACTURER
S/ A. Tech/Ops 660~ (fTechnical Operations, Inc. ¢

B. ’Tech/0p§v533 ‘Eechnical Operations, Inc.
C. Tech/Ops 616, P Technical Operations, Inc.

_—5. Spec 277-,1‘,"'—i a ’i'f Source Production & Equipment Company
E. Pipeliner 1 Gamma In.ustries, Inc.
F Century-3S Gamma Industries, Inc.
G GI 35-S Gamma Industries, Inc.
H Century-SA Gamma Industries, Inc.
1 GI 35-SA Gamma Industries, lnc.

:J. Century~” Gamma Industries, Inc. 4 g
;T”'CI 35 Gamma Industries, Inc.
1 Tech/Ops 491 Technical Operations, Inc.



C.

5(b). RADIOGRAPHIC SOURCE CHANGERS

MODEL

NUMBER MANUFACTURER

Tech/Ops 650 Technical Operations, Inc.

Spec C-1 Source Production and Equipment Company
GI C-10 Gamma Industries, Inc.
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SNT-TC-1A LEVEL 11 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 accordance with the requirements outlined 1in
U.S.K.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. 1In that event,
the candidate shall te 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

Bk d ek S v aad
RADIATION SAFETY.

b

ts of the body are regarded ac most sensitive
tion? me€ Beoy Henp & TRAK [BiosD
[0,”7,4/(; C’?(;,ﬂﬂ/(g étﬂ/h CF EYEDS g ConvAps

119 ¢ -t
waid o ric.. .
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to radlia

. When an isoctope has gone through 3 half lives, what
fraction of 1ts initlial strength is left? s

- Whes ! - tentone’ e ’
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SRT-TC-1A LEVEL.I . PAGE 2

'S

How is the number of disintegrations per second taking
place in a given radioactive source expressed?

Covor&3

Explain the difference between radiation does rate
and radiation dose.

Dose Kar€-15 7HE I8 TSty BT WHICH FHE DOSE
vs5 Kec&nep.

Dese - Terhe Dose LECEwED sa B Erver LErETH
CFKr Timé€ .

What is the unit of measurement for the ionizing effect
of penetrating radiation on air?

,('oe.w'één/

Does the energy level of radiation emitted by a given
isotope decrease as the curie strength of the isotope
decreases? &

A'C « 17 KEMBwvS (Pow’' STANT

What i1s 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?

Ken

Why does radiaticn produce greater bioclogical effects
on minors than on adults?

2 2
Oecr Dvisiea 15 MORE KRS O /00 E£AKLY VERRS

LD THEY RRE MERE ScsCer 760 € 7Te Liampee fy, 7
é’porﬂ TIOA :
Definhe the half life of an isotope.

LeEAGCTw C©F TimE Jy 7€ 5 vk Mn 185070P€ "1 Los€
CNE Muisks ©F 175 STRENGTH, fls WEAS cRED frien)
Ay GivEn somé

Would & single exposure of 600 r to only one hand be
- . 3 L g > B swenr -
fatal? Explain your answer. A Manops e
-l P 7 : o 2, «
LESS SersrtivE TCO Kanren THAN CTHEL P HATS
-7
CF LPedV
What effect would a single, whole body exposure of

600 r have on a human? J .
; JrRepihb y 1) nr #

Calculate the doze received from & 10 curie Cobalt 60

-
source 1in ter minutec gt & point two feet from the

et

source after the radiation hac beern attenuated by one

ApPPReY I e2! mk

-\

HVL of lead.




SNT-TC-1A LEVEL 11 PAGE 3

What is the HVL thickness cf lead for Iridium 1927
For Cobalt 60? R K2 -.20"

(’[) 6(" - 1s’€l
If the radiation intensity from a source is 10 r/hr at
a distance of two feet, how much would it be at the
following distances?
(a) Four feet A?égrejyt
(b) Ten feet Yol mt/ve
(¢) Twenty feet Jrr o

(d) One foot 9//‘ '{/,yg

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

HouDs FeREAmS FEET & ArklES.

GROUP B - RADIATION DETECTION AND INSTRUMENTATION

Suppose your survey meter was found to be broken or
badly out qf adjustment on a field trip. What would
you 8o? JHvr Dewnl JeB CB A0 fuor iR Sinvey

METER THAT /;4 S CHERRIRALE B #/hD Leon (l4e BERTED
L/ THI THE 57 3 MmOwrHS Lleroké Tip SR,

US5A 6 KBaDrOCARPriC 64¢-v{!n:/~"‘_ oy g i
Why do most film badges contain twe films of different

EPeeBET L ifépnse DAen oSy ¢ e

Why 1s& it so important to survey your exposure device
after each exposure is made?

T HSSCRE THAT THE Sccrdé /5 S¢leney

: s A
S,;,f(’ Sror €D /45, 7704

Pocket dosimeters are designed to measure:

6\ Camma rays and x-rays only
(b) & rays, x-rays and beta particles

(e) ) a rays, alpha and beta particlec

(d) Alpha and beta particles only
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SNT-TC-1A LEVEL 11 PAGE &

S Why can't film badges be transferred from one user
to another? THERE Qv D BE Lo Why ©F DE 7 ERAN A &
WHRT JrROEnT CF THE TOTAL WERSCAED IPXSE LLAS
KeCervep By ERCH wedr €L
8. How often must radiation survey meters be calibrated?

AT 3 MmorTH ILTERVALS

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

Antime — / R

8. When performing radiography, when must physical
radiation surveys be made? /g, ox 7o MAK E & xrpSere S
70 LETELM nE KESr#0 rer ARER DeTER EACH EXSOSRE
€ fRreR Fv Secruktné THE Exlosone LEvice.

List the radiation levels indicated on a survey meter
when range switch is set on:

e

100 - meters reads 25 . SoC mr/hr
1 - meter reads 65 LS mr/hr
10 - meter reads 8 o _mr/hr
il Why aren't you permitted to use a survey meter which

has no date of expiration? feéocsrien s Le G oiRe 747

B OgerARprioa 1PA7€ 6 Ler/XED 7¢ Hee SchvEY
NETELS s SE

Does a film badge measure dose or dose rate?
Dese
Does a survey meter measure dose or dose rate?

D(’% fare

b
.

rD
.

3 Doec & pocket dosimeter mcasure dose or dose rate’
JJesE
I8, How do survey meters and pocket dosimeters differ

in the way they measure radlation?
Sk vEY NErenr /NEASARES Dese ;/3;/(’
-~ - ¢ |
[ D5 METER NEASCRE S TeThe DeSE LECEIED

! What persconnel monitoring devices must & Radliographer'cs
Assistant wear’

Erem L0t & D5 me] gt



T
. [

SNT-TC-1A LEVEL 11 PAGE 5

16.

When performing radiograrhy, what physical surveys
mus. have the results recorded?

THE Scks€y firDE [foron T SeCurmws 7THE
Exsesene Device

GROUP C - RADIATION EQUIPMENT AND ITS USE AND MAINTENANCE

1.

Wn
.

If a leak test of a gamma ray source shows excessive
leakage, what must be done? AETER You tive Secwrep &
Lockep 7HE Sewnce, For € b TARIANTED DEviCE & AMACHIEATS
JU A FLRSTIC Moné & Puhok 1+ A hotKeD (ConrAmen . alercy
SHE KBD/RTIOA Socery EAF/CEL.

How often must a sealed source be leak tested?

& Aenth ITERVALS

Why are exposure devices which are made from depleted
uranium lighter than those made of lead?
Lehn us LeSS LEwsSi7Y AnDd RBORy7/en EEE101EnCY
THRA ChBr;uym

A GCamma Industries Model 35 exposure device has a
capacity of 35 curies of Iridium 192. Why can't you
use this same camera for 10 curies of Cobalt 607

(}b,ﬂ.r k7£6¢—1££5 P10RE SHE&ELLIVE

What is the maximum strength of the source of Iridium
162 you are allowed to use in a Tech/Ops Model 660
exposure device® o0 CWr/ES

What is a collimator and why is it ured? » /"}--,e;f/‘)
SHrELPNE PETH RTIACHMELT USEN 7o REDec E
&‘477(/; J Consrm & THE /’/&ml!\/ﬁ;ﬂn oL .a’t&'.‘)w#/”""-
0 THE HREA [Ieni Exmm, n€D

If a radiographic exposure device measures 5 inches

o
from the sealed scurce storage position to the exterior
surface of the device, what is the maximum allowable

dose rate at the surface’

HEC nxj//,/d



SNT-TC-1A LEVEL 11 PAGE 6

10.

11,

bt
L

14.

What 18 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?

0 m/%/,c

Can the position of the source - fully exposed or

. fully retracted - be accurately determined by counving

the number of hand crank revolutions? Explain.
wo, Pecosvs€ De1r& Cance Seirrmée (aa KeScer
Lhom el PECHAA /ShS A D /e"ouvuws /QEGW"—&

Tanr B SuesEY METEr PE Used For TS flupes€

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

Describe the procedure you would follow i1f your source
should become uncoupled from the flexible cable while
in the exposed position. @.s,eer & JosSr rwe AKer
Jho POCE BDRROE R1TH T CPpekATin b & EMENCELCY
JROCEDURES PIVRNERL - ReTIFY THE REANE ST A':%"Ozdf"’"
e CREWER. KEED Hren vnnern Consimnr /ﬂr’suu,ll:— S ik
What can happen if you try to force the flexible ———
control cable and source through the guide tube with
the hand crank? (¢, o¢ TuBe CAr Bg VParmAaced, Sveede
Cou-D BglCome OMCouPLED &Rom Veve ('aBue, Sovade
Couv© Srier w GuiDeTupe

Why are Cobalt 60 cameras so much heavier than _
Iridium 192 cameias? Peupause oF THE EREeAr L EFEFEREAL &

I CLER Gy Lévir € FencTrAT ME AGILITY

How could you make & set of remote handling tongs 1in
an emergency when you have only & kit of conventional
hand toole avallable? TAPg vw o HALDLES MADE FPorm

ST e S O PoL€S TO THE HANDLES ©F A Paiz oF
vYoeilee S .

What portion of a crank operated, remotely controlled

exposure device should be inspected most frequently to
avoid creating a hazardous situation?

(a) The locking mechanism on the camera

(b) The control cable crank assumbly

(¢) The hookup between the pigtall and control cable

(Eil, hll are of equal importance
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SNT-TC-1A LEVEL 11 PAGE 7

16.

When a sealed source i1s leak tested, what is the
maximum allowable removable activity?

cOO0S MickoOckeeS

GROUP D - U.S. NUCLEAR REGULATORY COMMISSION REGULATIONS

1.

The Standards for Protection Against Radiation are
set forth in Part _2¢ of the U.S.N.R.C. Title 10.

1f special forms are maintained, a Radlographer may
receive a radiation dose to the whole body of _3 rem
per calendar quarter.

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

Unless special records are maintained, a Radiographer
is not permitted to receive a radiation dose to the

whole body in excess of /- 28 rem per calendar
quarter.

Define a Radlation Area. guy ppep wHac€55Pie 7e FeRS cnmt
I N THERE EXiSr LwD, 4rien O ErAAT IV o JAS WL E ol M
fl‘.f wi Th/IN CICEASED MRTEL #L By Swcw Leares THAr 4 A Je A

foRkTiinw CF THEPBOPY CpuviDd f28C€ ) v 140 Bavy CAt HOVE B DeSE 1n
EXCESS o F viit/hem

Why i1t a dose of one roentgen due to gamma or x-radiation
concsidered to be the same ac & dose of one rem? ,,.u £wcoénche
ELFECT OF THeA ‘}D'IIIW Cn [I30DY T 55ce /% PEAS ok D KecArivé
TC A Pese OF oni RobaTGen (R) 68 X . piwvs § +5 Desined RS

~ A’c//

What are the locking requirements on radiographic
exposure devices?! o ey Ale 70 e Lookey pr A TrmES
EVCErT wrbA ol THE DT Sivtveriempce of THE
Jote CRAIIER K LRI CRINIEL S JIsS75 rAnT Jpey wAE T €
/5& LeOWeD NFTel ERCed EXfesc e

Can you use a "CAUTION-RADIOACTIVE MATERIAL" sign to
poet & high radiation area? Explain.

L0 w2ibn st Kerp ‘,/&¢zf/ﬂ;\_/ — MCH /49/47/«%
ALER,



SNT-TC-1A LEVEL 11 PAGE 8

10.

1l1.

-
()
.

i

16.

What is your responsibility as a worker (employee),

as outlined in N.R.C. Form 3 "Notice to Employees"?
Comesgize VourSeck WiTW Duc feision's ¢¥ AR
Keboearions rmo 7ré C.&8 €. Daviar . OBSéksé Het

froviSions Foe Your frerbcrion & Your (o-wopn ces.
Make a drawing of the radiation symbol

used on caution signs and indicate the O e s
colors which must be used for the symbol o ( Auokrnek
Dyguob

and 1ts background.
Name two types of personnel monitoring equipment
required by the N.R.C. regulations.

'Pnggf s, mE1eR 4 Tem BADGCE

Fil1l 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

organs, lens of eyes or gonads 1. A% _rems
(b) Hands and forearms, feet, ankles_ /& 7S  rems
(c) Skin of whole body 7. S¢ rems

No person can act &° a Radiographer untll he has
received coples of and instruction in the regulations
covered in N.R.C. Title 10, Part 2o and Part_34 .

Any radiographic area to which accees is controlled by
the licensee it called & : N Egid .

Kegulations covering licenses for radiography and
radlation safety requirements for radiographic

operations are set forth in Part 3*_-{ of N.R.C.
Title 10.

What are the locking requirements for storage
containers? —ruey ARc To e LockeD AT AcL

TTIMES EXCEAT wrltuL vwbDeR TIRENT DURVE! “Lenx €
CF RADICCRAPHER cR Pap 0 6RAPILER S NSSISTA
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GROUP E - OPERATING AND EMERGENCY PROCEDURES

1.

Can a Radiographer's Assistant keep the jobsite under
survelllance by himself? \/E S

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

working? LJOTJFV Ps.i\m MAVARGER. o gvP(JL\/tSo(L

€ ASK HimTo \wWFeRMm THe IR SAFeETY De Par- Mear

CBiAaIv wlK Pe&,u,*r PerRe STalyingG VaDio6RA P HY
What 1s the requirement for survelllance of a radiographic
exposure device when 1t 1s 1n use? (", granNT SLRVE WL AME
e et LEAVE LBV ICE U aTiE, TeD.

What company document must each Radiographer's Assistant
have in his possession at 2ll times? . d & MAKRCAL

ist three documents that the company must make avallable
tc each Radiographer. (‘ A E MaAv LU AC

LR LG SE
TVaTLE l(\_’\')l*'i?’,‘) 9, 20 4 34

How must you restrict each temporary radiographic area
toA control access? R‘ Pe OFF AREA A1 ;Q,;.y/,.,,(
Perimerér, fosr S.6a5 AT GO° (lowsravr
SURIEIE LN CE
when must & pockel dosimeter be recharged’

JICHRE Yoo STmnry (ORK & po s/ /)4)/

What would you do I1f your exposure device was lont
or stolen? p 'l
e LCTirY [’u/t LIerd/CLrIi€S & REAEST
/7 :
Kurnritn Sharery OF F /x4

What reports muct the Radlographer keep a copy of
M.

at the jobeite’ “ ’ )
IS Davey fnpinrion Leporr
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10.

11.

12.

13.

[
Wn
-

You barricade a temporary radiographic area and the
dose rate measured at the barricade 1s 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?

“Chor/ew - Kpp#riex ALER e S v Y 5 Qu€
7 EACH GO° ALounD [ikimETER

What radiation dose rate is allowed at the outside of
a truck used to transport a radioactive source?

= ne/yn

What would you do if you checked your pocket dosimeter
and found it had gone off scale? S, Lbww' Joi

SeCore EXFoSene LEVICE  CoprPir x EARES T
JCRLLRT s0n Sarery OFLCER.

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

o )
source: /‘ oW /,"7( ﬁé[)“[ [/a/‘ A (” /U
C. 8 & J7nnert

On a Radiatlion Feport form, are the exposure device
serial number and the source serial number the same?

-

A

Suppose someone ignores your signs and barriers and
insist on entering the radliation area. What steps

would you take? ST 1‘)(“/” C'%)élﬂ.'/aovs
Asw o Letve fred. /F (ERORELD, AersFy
THEISL \f;/ﬁyd/VJQV‘

What radiation dose rate is allowed at the driver's
location in & truck used Lo transport a sealed source?

/ "”'////L
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 SNT-TC-1A LEVEL 1 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 Radlographic Testing Methods ,
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 B80% accura'y on this test 1s required to PASS; provided
that no more than 4 wrong answers are given in any of the two
categories. In that event, the candidate shall be given a minimum
of one hour additional instruction in the deficlient category and
retested. In any event, the examiner will review a;d discuss

each incorrect answer with the candidate.

GROUF A - RADIATION SAFETY

d. What is the average yearly permissible exposure for
a radlation worker?
5 fem
- {8 Define the following in terme of mr/hr:
(a) Unrestricted Area 2 mr/hr
(b) FRadiation Area g ______mr/br

f » %

¢) High Radiation Area_ Jo¢&  mr/hr

3. Records for radiation surveys to determine that each
sealed source 1is returned to the chielded position
prior to securing the camera shall be kept.

True X False

4, Hame the three items that must be provided to the
Radiographer's Assistiant prior to allowing him to work.

Frem &DH, Desi metéw 4 €. 4 E maneac
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[—
[ -

Areas in which radiation levels are less than an
average of 2 mr/hr or total dose of 10 mr in seven
consecutive days, are designated as:

(a) Radiation Area (¢) Restricted Area
@ Unrestricted Area (d) High Radiation Area

The 1imits defined by maximum permissible dose do not
apply to medical exposures such as dental or chest
x-rays.

True 5 False

Radiation survey meters are required to be calibrated
at ,3 AT intervals.

Leak testing of sealed sources used in radiography is
required at & mon7H intervals.

Why is 1t necessary to test radiocactive sources for

sakape” y '
leakap - /2(,5‘/&"_7 (/p,v TAN A/ AT IEA

Direct survelillance of a radiation area is not required
after posting the area with the required signs and
barricadec.

True Palse X

You can allow anyone to be a8 Radiographer's Assistant
provided he is furnished with a survey meter, dosimeter
and film badge.

True : Palse X

, MAGEA T M
Make a drawing of the radiation / \ O"" CPURPLE )
symbol, showing the colors of each ~d
part.

O,: A YELLOW

What it the firet thing to check when the source
ecomes stuck’
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1k,

15.

16.

17.

18.

19.

20.

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

Sror Wokn CFPERRTIONS, GeT AHuvern €L
SuArey METER

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

Soprey Merer @ Lock

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

(a) Stop working

b Check how you wear your film badge and dosimeter
relytive to where the Radiographer wears his.

Describe hcw to check a Gamma Industries Model 250B

survey meter prior to USe. Juga’ AACH TE JOANERY
WETE Ll i ‘7ﬂtl—/’ T vk T hew€SY SCHLE o SM“Y
EXreScre VEVEE AT & Cyeon ('ge1 BT IO STICKER

A peneral rule used to define the amount of radiation
exposure that 1 excessive 187
(a) Any dose over 5 r per week ls excessive

(b) Any dose which causes a mid-range reading on a
survey meter is excesslive

Gc) Any unnecessary exvosure to radiation is excesslive

wWhen should the dosimeter reading be recorded and on
what form should 1t be recorded’! Qp,r £yn oF HeRK

Doy € K6edepDED on Knoation KEConT AND
WEEKLY TimESHEET

An exposure of & r of gamma or x-radiation equal:

4 rem.
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GROUP B - RADIOGRAPHIC TESTING METHODS, EQUIPMENT USAGE AND
OPERATING PROCEDURES

L —— ——

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

COPERA rIn/E € EMEREELC Y /'.eoc'eoutes JhArNA L

Padiographic film 1s least sensitive to

((a) Rea 11gnt (b) Blue 11ght (c) Wnite light

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

True }g False

An x=ray machine should be warmed up gradually after
it has been off for three or four hours even if the
outside temperature 18 very warm,

True g False

The most common material used to provide protection
against x-rays 18

(a) High density brick (b) Tungsten (lf) Lead

Three liquides which are essentlial to process exposed
film properly are

™

(a) Stop bath, acetic acid and water
((bi Developer, fixer and water

\

(¢) Acetlic acld, fixer and stop bat!

_—

If you erimp a fllm while loading the fllm holder, the
erimp will show up as a white mark on the film after
it has been exposed and developed.

True )( False
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10.

11.

12'

14,

16.

Excessive exposure of film to light prior to development

of the film will most likely result in

65}) Foggy film (b) Streaks (e) Yellow stains

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

“Te RLeEmovE WaTeR SPots

wWnen using an Iridium 162 sealed source, a tungsten
collimater will give more shielding than a lead
collimater of the same thickness.

True 5 False

Why should screens be cleaned regularly?
“Te MAaWTAIW e R GoaLiny OF 1 em

The srall area in the x-ray tube from which the
radiation emanates 1s call the

—

(a) Diaghragm (b) Focusing cup (?c) Focal spot

When reference is made to a "source", we are usually
referring tc

-
(a) Xeray (}b) Camma ray (¢) Neither

1t iz possible fcr lead numbers used as ldentification
on film, to become radioactive when they are used many
times in making Ilridium’ 19 exposures.

True False Z

A Radiographer's Ascistant is permitied to interpret
radiographs for acceptance or rejection of the wuld,

True False x :

A Radiographer's Assistant shall refer all questions
concerning the resulte of the tests to the Radiographer
in charge of the job.

True x ralse _
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17.

18.

19.

"
o
.
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A properly exposed radiograph that 1is developed in
developer solution at temperature of 58° will be

(a) Overdeveloped Underdeveloped (¢) Fogged

A penetrameter i1s used to measure

(a) The density of the film
(b) The amount of film contrast
(¢)) The quality of the radiographic technique

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.

True False 5

Define "Radliographer's Assistant".
// ,'(" Sfa Mo I A G /’;((A (41 4&'#.1101
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TRAINING PROGRAM
(CONTINUED)

THE TRAINING AND REVIEW SESSIONS FOR TUMBLEWEED X-RAY
COMPANY WILL BE CONDUCTED BY OTHO G, JONES, WHO 1S QUALIFIED AND
CERTIFJED AS A SNT-TC-1A LEVEL Il IN RADIOGRAPHIC TESTING, DYE
PENETRANT TESTING AND MAGNETIC PARTICLE TESTING, AND CURRENTLY ACTING
IN THE CAPACITY OF ASSISTANT RADIATION SAFETY OFFICER. ASSISTING

IN THE ADMINISTRATION 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 INEXPERIENCED
PERSONNEL, THEY WILL BE REQUIRED TO SATISFACTORILY COMPLETE THE

"RADIATION SAFETY PROGRAM” CONDUCTED BY “SOURCE PRODUCTION AND

EQUIPMENT COMPANY”, KENNER, LOUISIANA, (AN OUTLINE OF THEIP COURSE
1S ATTACHED,)

UPON COMPLETION OF THE ABOVE, THE TRAINEE WILL RECEIVE
INSTRUCTION IN THE USE AND MAINTENANCE OF THE EQUIPMENT, REVIEW
THE “OPERATING AND EMERGENCY PROCEDURES” OF TUMBLEWEED X-RAY COMPANY
AND COMPLETE THE REGQUIRED TEST. (A €O’/ OF THE RADIOGRAPHER'S
ASSISTANT TEST 1S ATTACHED.)

UPON SATISFACTORILY COMPLETING THIS TEST (80Z REQUIRED
TO PASS), THE TRAINEE WILL BE ASSIGNED TU A RADIUGRAPHER FOR ON
THE=JOE TRAINING, HE WILL WORK ONLY UNDER THE DIRECT PERSONAL
SUPERVISION OF THE RADIOGRAPHER,

PERIODIC TRAINING AND REVIEW WILL BE CONDUCTED BY

TUMBLEWE O X-RAY COMPANY AT LEAST ANNUALLY, THIS WILL COVER A
REVIEW Or “RADIATION SAFETY PROCEDURES”, ANY NEW REGULATIONS OR
COMPANY POLICIES, DEMONSTRATION OF NEW EQUIPMENT AND 1TS MAINTENANCE

PROCEDURES, EACH REVIEW WILL BE DOCUMENTED AND PLACED IN THE
EMPLOYEE'S PERSONNEL FILE,




FORM NRC-313R - 10 CFR 34 ATTACHMENT

I1tem 6(g)

6(g). INTERNAL INSPECTION AND MANAGEMENT CONTROLS:

1.

Each Radiographer will be assigned an exposure device contalning
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.

Each Radiographer will complete the RADIATION REPORT (Attached)
each day for the source in his possession. This report will
be forwarded to the office with his dally work log.

At intervals not to cxceed 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. Regulations and license provisions.

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

conducted on an announced and unannounced basis «' *he discretion
of the Radiation Safety Officer., He shall observe an actual
radiographic operation.

1f the Radiographer cannot demonstrate thorough understanding

of the iteme listed on the review form, he shall be disqualified
from working with radiocactive material until he shall:

(a) Completes additional training in the defliclent areas.

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

Upon completion of the RADIOGRAPHER'S PERFORMANCE REVIEW, the
review form will be placed in the individual Radlographer's
personnel file and will be retained for a period of two years.

R
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RESTRICTING & CONTROLLING ACCESS TO_RADIQGRAPHIC AREAS

A. EXCEPT AS SPECIFIED IN PARAGRAPH D OF THIS
SECTION, EACH RADIOGRAPHIC AREA MUST BE ROPED OFF OR
OTHERWISE BARRICADED AND POSTED WITH A MINIMUM OF FOUR
SIGNS, ONE AT EACH 90 DEGREES AT THE PERIME(ER (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 II11, 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 TXAMPLE), A RADIATION
SURVEY FOR THE 2 MR/MR LEVEL SHALL BE MADE AS SOON AS

THE SOURCE 1S EXPOSED. THE BOUNDARIES SHALL THEN BE
ADJUSTED, IF REQUIRED, SO THAT THE DOSE IN ONE HOUR WILL
NOT EXCEED £ MR AT THE BARRIER, —

Sk R T
EXAMPLE : Das o |

B. THE RADIOGRAPHER OR RADIOGRAPHER'S ASSISTANT
SHALL KEEP THE AREA UNDER CONSTANT SURVEILLANCE TO
PREVENT UNAUTHORIZED ENTRY,

be THE RADIOGRAPHER SHALL COMPLETE A "RADIATION
REPORT FORM"(SEE APPENDIX B) EACH TIME A TEMPORARY
RADIOGRAPHMIC AREA 1S ESTABLISHED,

D. FOR CROSS-COUNTRY PIPELINE INSPECTION, WHEREIN
THE WORK PROGRESS IS IN A FORWARD DIRECTION CONSTANTLY
CHANGING WITH EACH RADIOGRAPH, THE RADIOGRAPHER SMALL:

MAKE A SURVEY TO DETERMINE THE PERIMETER OF
THE 2 MR/HR AREA,

10



