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U. L NUC6 Em eEOULATostY OOMesleeONnSen . *- - h a) .Q,05 s,PPROv80 SY OMS qA.CF 3o,n n u, .

Sessata* A0 APPLICATION FOR MATERIAL LICENSE E., : S Set .
,

1
i

itfSTRUCTIOtit: $EE THE APPROPR ATE LICENSE APPLICulON CUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING AP"LISA' TION. SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW.

APPL 8CATIOles FOR OeSTRISUTION OF EREMPT PRODUCTS FILE APPLICA1000$ WITH. IF YOU ARE LDCATED IN:

U S. NUCLEAR REOULATORY COMMISs40N lLLINOIS. INDI A NA, IOulf A, MICHIG Aid, MINNESOT A. MISSOURI, OHIO, OR
, Devl&T,4 OF FUEL CYCLE AND MATERIAL SA8ETY, NMSS WISCOesSIN, SEND APPLBCATIONS 70-

WASHINGTON DC someS
U S NUCLEAR REGULATORY COMMISSION, REGION iil

ALL OTHER PERSOlss FILE APPLIC#' LOP'S AS F040WS IF YOU ARE ' MATERI ALS LICENSING SECTIONLOC.TSO IN: ?$9 ROOSEVELT ROAD

COeHISCTICUT. DELAWARE. OeSTRICT Of CUMSBA. MA8NE. MARYLAND.
~

umu%gUStTTS. lufW HAMPSeelRE. NEW JERSEY, teEW YORK, PENNSYLY%NIA, A RKA NSAS. COLORADO,40AMO, K ANSAS. LOUISlANA, MOffT AIGA, NESRASKA
RHOOE ISLAp*0. OR VERMOerT, SENO f.PPLICAT100sS TO: esEW ME xICO, teORY H UAKOT A, DELAHOMA, SOUTH DAKOT A, TE K '.8, UT AM,

' "
.c U S 9dVCLEAR REGULATORY COMMISSION. REGION 1 '

''

NUCLEAR MATERIALS SAFETY SECTION 9 U S NUCLE AR REOULAT08t' COMMIS$10N. REGION tY44 ALLEB. DALE ROAD MATERIAL RAD 8ATION PROTECTION SECTIC 4 "

Kl88G OF PRUSSIA. JA 18408 '811 RY AN PLAZA DRIVE,SulTE 1000 -

ALAGAMA, FLORIDA, 'JEOR06A. 8WITUCKY, MISS10$4 ppt. NORTH CAROU8sA. '

PUGRTO RICO. SOUTH CAROLINA. TENNESSEE, VIRGINIA, VIRGIN ISLANDS. OR
WtST VIROleGA, SEf40 APPLl;ATIOses TO. ALAsK A, ARl2ONA. CALIFORNIA, HAllf 411, tsEVADA, OflEGON WASMissOTON

Asso U.S. TERRITORIES AND POSSESSIOest IN THE PACIFIC,SENO APPLICATIOset

U.S. NUCLEAR REGULATORY COMMISSION, R6040N 8
NUCEAR MATERIALS SAFETY S&CTION
101 MARIETT A STREET, SutTE 2500 - U v NUCLEAR REGULATORY COMMIS$10N REGION Y t

h ATLANT A, OA 30323 NUCLEAal MATERIALS SAFETY SECTION
14ho MARIA Ait. SulTE 210,

WALNUT CRfFK, CA $4ESS

9 4esS LOCATED IN AGREEAAENT STATES SENO APPLICATIO888 TO THE U.S. NUCLEAR REGULA*SRY COMMISSION ONLY 17 THEY WISH TO POS.ESS Afs0 USE LICE 80 SED MATERIAL
1 < .(ATES SUBJECT TO U.A kUCLEAR REGULATORY COesMeSSION #JRISOICTBOes.

THl3 IS AN APPUCATION FOR (Chere sprepras *,esm)
| 2. NAME AND MAILING ADDRESS OF APPI T ANT ff.eMe4 Cos.o.'e

A. NEW LICENSE '
52-21350-01-

S. AMENDMENT To uCENSE NuMSER -Alonso 6 Carus Iron Works,-'Inc.
5Z-Z135U-01: C P.O. Box 566 '

d . RENEWAL OF uCENSE NUMSrR Catafio , P. R. 00632 '

3. ADDRESS (ES) WHERE LICONSED MA'E RIAL WILL SE USED OFI POS$54 SED.

s

Puerto Rico (1) Alonso 6 Carus (2) Temporary job sites,

'
4.'NAME OF PERSON TO BE CUvdT ACTED ABOUT THIS APPLICATION TELEPHONE NUMBER

'

' M fYnAn nienvr Fohns - RPO or Jos6 A.'Ruiz. (809)738-1065
$USMIT ITEMS 6 THROUGH t1 ON 84 a 11" PAPER. THE TYPE AND SCOPE OF INFORMATION TO uf PROvlDED 18pfSCRISED IN THE LICENSE APPLICAflON GulOE.

S. %ADICACTIVE MATERI AL m
e. Esoment and mese numner, IL chemical and/or physical form, and c. mesimum amount S. PURPGSEft) FDR WHICH UCENSED MATE AIAL WILL SE USED.
whkh w6|| lie possessed et any One 16me. - :,,

9 7, NOlVIOVA S S SL FOR RADIATION SAFETY PROC"AM AND THEIR g ygg,{#1NG FOR dsDivlDu 8 WORKING IN OR FREQUENTING RESTftlCTED AREAS.
,

~

S. f t.CILITIES AND EOU# MENT.- 10. RADIATION S TY 'ROGfiAM.
+,.,

IL LtcEr.3EE F EES 000 90 CFR I10enerSeccan 110.3I)
11, l'ASTE MANAPEMgg AMOU T

,-

13 Cf'RTIFICATION. (Afgaf 6e earuspe'wf by assWiseeff THF APPLif,, ANT UNDERSTAQS THAT ALL ST ATEMENTS AND REPRESENT ATIONS MADE IN THIS APPLICATION ARE
SINDING UPON THE APPUCANT,

|- THE APPUCANT AND ANY OFFICIAL EXECUTING THl3 CERTIFICATION ON SEHALF OF THE APPLICANT,N=MED IN ITEM 2. CERTIFY THAT THis APPUCATION IS
'

FREPARED IN CONFOe1MITY WITH TITLE 10. CODE OF FEDERAL REGULATICNS. PARTS 30,32. 33,34,35, AND 40 AND THAT ALL INFORMATION CONTAINED HEREIN,
g 13 TRUE AND CORRECT TO THE SEST OF THElR P.NCWLEDGE AND SEUEF.
' W ARNtNG: 18 U S.C. SECTION 1001 ACT OF JUNE ?S,1943.62 STAT 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY F ALSE STATEMENT OR REPRESENTATION[

1O ANY DEPARTMENT OR AGENCY OF THE UNITED ST ATES AS TO ANY f ATTER WiiHIN ITS JURISDICTIONi-
1

SIONATURE-CERTIFYING OF FICER TYPED /PRINTic *JAME TITLE DATE

Laureano Carus Chairman of the Boar,
4-11-88' ~yn

|s

8910190105 881115
REG 2 LIC30
- 52-21350-01 PDR

FOR NRC USE ONLY
TYPE OF cEE PEE LOO F E E CA1 EGORY COMM EN TS APPROvtD B Yg
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_ )*A $tw
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TRAINING,

i

- 5 .1 - Initial Training '

QQ?

; g k|}
Each: radiographer trainee shall attend a one week course,

p .given by Alonso 6 Car 6s, specifically.to fulfill the NRC'sp1 /
3 requirement'for. initial training.

,

Radiographer trainees will reseive cight_ hours instruction
given_by_the Radiation Protection _ Officer on written Ope- ,

ration and Emergency P. roc e,. n re s . This w211 ir.clude a re- i

view of Federal Regulations and the following: .

1. General Introduction
2. The handling;and use of radiographic equipment
3. Methods and occasions for conducting surveys,.

including acceptable exposure Icycis
4 Methor' for controlling access to restricted areas
5. Methou6 and occasions for locking and securing

radiographic equipment >

6. Personnel monitoring
7. Transportation requirements.

8. Minimizing exposure in accidents
,v 0. Notification procedures in accidents
' -10. - Record' Keeping

11. - Daily checklist

'Following.the period of initial training, a written
examination will be given. .

Following successful completion of the initial training'

<and testing, candidate radiographers will undergo a
.

i

onc~ week on-the-job' training under the supervision of
the Radiation Protection Officer Oral examination and
: evaluation on safe handling of isotopes will be given.

5.2 Additional Training

The_ trainee will gain additional experience with specific
. radiographic equipment and radiation measurement instruments
and_ record keeping nccessary for the taking of radiographs
.using our written Operating and F.mergency Procedures. A
review of applicable Federal Regulations will be a part
.of the on-the-Job training. This training will inc'ude
an oral examination and a surprise " mock" emergency staged
by the Radiation Protection Officer. The Radiation Protec-
tion Officer mey require any extension of this job training
period until he is satisfied that the trainee has adequate
knowledge of, Federal requirements, specific radiographic
equipment to be used, radiation detection devices to be
used and-has adequate skills to take radiographs to company
specifications.y;

- 5.1 -
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15.3' Training-for'Radiographers

puringje- three -month period as a radjographe& agist. ant,
persons who a W to becoha ~radiogrsphers will be given fur.-'

ther training in the subjects outlined below:

- 1. Fundamentals of radiation' safety
2. Radiation detection instruments to be used
3. Radiographic equipment to be used
4. The.requirerents of pertinent Federal Regulations
5. Written Operr+ing and Emergency Procedures

Instruction in Parts'l to 5 above will be_giyen_by_our
Radiation _ Protection _Qfficer . During this instruction,
the relevant material fr3E~) art 4 will be covered a
second time.-

Following the instruction in subjects-1 thrcugh 5,.a
written examination will be given in all five subjects.
The. candidate will be required to demonstiate, to the
Radiation Protection Officer., competance in the use of
radiographic equipment and survey instruments in'a ,

practiccl demonstratingwhich will include -all the
steps in making radiographs following our written
Operating and Emergency Procedures.

He shall be required to give a demonstration to the
Radiation Protection Officer-of his competance using the
equipment, with a " dummy source' instead of a radioactive
sourCc.

5.4' Training for Experienced Radiographers and Assistants ]
:1

Persons who are hired as experienced radiographers shall j-

be.given training'in the company's written Operating and ;:
'

Emergency: Procedures and on-the-job trainig in the use
of the specific' equipment.

They will then be given the same written tests as will
be given new'1y trained radiographers. They will be
required to demonstrate to the Radiation Protection
Officer competence in the use of the Company's specifici i

.

. radiographic equipment and survey equipment, following 1

p' the company's uritten Oparating and Emergency Procec'ure. |
.

Experienced radiographer's assistants will be given the
same training and testing as inexperienced assistants.

:

?

5.2---
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:fy .Periodict-training willLbeL:'given.at:six month' intervals ~;

g totradiographers--and assistants. This course wf11 review:- ;e '

w . . ..

cl. ;FederaleRegulations- j
,

2. . Written: Operating, and. Emergency Procedure-'

'

3. Company;t.olicies- .

.

,:.

f 4. : Specific radiographic: equipment.to be'used.

~

'5.; Radiation' detection > instruments to-be 'tsed <
,

P .6. .Any changes.in 1,through.5''above. ':
,

.

!.

m Thisitraining 'will' be- given by the ' Radiation' Protect _ ion.

Officer.-?Alonso 6 Carus Iron Works, Inc. shall certify' !-

Lthat all radiographers have satisfactorily fulfilled ,..

-..
the requirements:of this manual.
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[ ~ t ' g. ROAD 869. KM O H9. BO PALM AS, P.O BOX 566. CATARO, PUERTO RICO 00832. PHONE (809) 7881065 - 4
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3, i

TELEX No. 3450186 - ALONCAR ; ~s v.Qiy f@i- ;M.S r x :,,,ja .t,.> p> .i1*
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PLEASE FURNISH THE MATERIAL SPECIFIED BELOW SUBJECT TO THE CONDITIONS AND INSTRUCTIONS SET FORTH ON THE FACE AND.I' y -I
., ,,.a-n. .x o _

'

, ~ .
->

29 U.
REVERSE SIDE HEREOF.

~

**

DATt RUSH
- - Janna q 51,19tS' i (~ .

'
SHIP TO ARRTVE AT JOB BY PROTECT LOWEST RATE LMIP VIA DATE OF ORDER ;.,

.

. uuats
*

F.O.B. REQUISITK)N NUMBER . .TERuS .
*

g . |
.

'

| TYPED BY JOB. NO. DATE OF REO. . REQUESTED BY .
-.

' i

/ 'gb K1cMnew
~

Lawteano Caru ;

ITEM OUANTITY STOCK NUMBER OR DESCRIPTION UNIT PR6CE . TOTAL PR6CE q
'
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IMPORT ANT INSTRUOTONS

| C PLEASE ACKNOWLEDGE RE- P.O. NO. Ogg.*3 (p,0,#f) ALONSO & CARUS BRON WORKS,INC.
CEIPT AND SPECIFY SHIPPING
DATE. PURCHASINO DEPARTMENT

U SEND ITEM:2ED INVOICE IN FIVE COPlES TO PUACHASING DEPT., BOX
-

bMN4 M666. CAT A%. P R 00632, ATTACHING ORIGINAL BILL OF LADING OR
SHIPPtNG REC EIPT.

fl INVOICE MUST SHOW ITEM NUMBER SHOWN ON PURCHASE ORDER
['"

{ l WHEN PREPAID. ATT ACH ORIGINAL TRANSPORTATION RECEIPT.
27 ~~^ ~ ~ '

gy 4

LJ CASH OtSCOUNT F'EheOD WILL DATE FROM RECE6PT OF INVOtCE CORRECTLY ,

R PLE E flFY US tMMEDIATELY IF YOU ARE UNABLE TO SHIP COMPLETE ACCOUNTING DEPTc
ORDER BY DATi 'PECIFIED

*L :.u ._ s t .. - . . .
.
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IVDOR1 ANT INSTRUCTIONS '-

E PLE ASE ACKNOWLEDGE RE- P.O NO. y;f g3 ALONSO & CAR'JS 1RON WORKS, INC.

CEIPT AND SPE CIFY SHIPPING
DATE.- PU9CH ASING DEPARTMENT

E SEND ITFM17ED INVOICE IN FIVE COPIES TO PURCHASING DEPT.. BOX -

666. CA1 A40. P R 00632, ATT ACHING ORIGINAL HILL Or LADING OR
| SHLPPtNG HECEIPT.

<
*

E INVOICE MUST SHOW ITEM NUMBER SHOWN ON PURCHAF'. ORDER - . - 9 ~ ~ p#f g ,

E WHEN PREPAfD. ATTACH ORIGINAL TRANSPORTATION RECEIPT. fy }.Y //
(_ E C ASH DISCOUNT PE RIOD WILL DAT E F ROM RECEIPT OF INVOICE CORRECTLY

. EXE CUTED
ACCOUNTING DEPT *' -

E PLE ASE NOTIFY US IMMEDIATEl.Y IF YOta ARE UNABLE TO SHIP COMPLETE
OHD(R BY DATE SPECIFIED

L s s a , - - k
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PLEASE FURNtSH THE MATERIAL SPECIFIED BELOW SUBJECT TO THE CONDrilONS AND INSTRUCTIONS SET FORTH ON THE F ACE AND
' f,,,

REVERSE SIDE HFREOF.
S tiP TO ARRIVE AT JOD BY PROTECT LOWEST RATE - SHIP VIA DATE OF ORDER T'

*
~ ''te Olc.it -

DATE Feb. 15 1985 .

TLRMS F.O B. REQUISITON NUMBER *
..

50 degl .
. .

DATE OF REQ. REQUESTED BY -

-|10VLc.it 'L. Carus b J . . .
~

TYPED BY JOB NO. '

' - ' -

mb g

ITEM OU ANTITY . STOCK NUMBER OR DESCRIPTICN UNIT PRICE TOTAL PRICE ' +,

1 1 821-1001-006' Garmt Century SA Thtdlum-192 Padlo- 1065.00 I.

~ - % ~>graphy device; per attached broclutrtD; ^
- .

-

,

.- j y
. . ,. ,. ,

2 1 811-1002-015 Gawa industries remote control 440.00 >.

*

assmbly, 25 foot length, per attached brochure
'

,

-

, .
3 . ,

,

s 1 811-1005-104 Gate indust.rics sour ~.c tube 109.75 .

I assenbty, me.tal, 7 foot length, p ^. attached
| bcochurc s

_
x

1 4 1 211-1005-001 Garma industrics source tube 146.50
asswhly,14 (oot tcngth, unctal, per attached
brochurc

,

5 1 121-0090-252 Cama industrics survey ncter taith 575,00
doslectcr charger, Model 2528, per attached
brochure -

6 1 801-1004-001 Gamu Tndustrics Mint-1 side 162.50
collimator,' . tungsten. per attached broc}uac

.-

1 1 301-8001-005 Ga.ma Irdustrles irldlum-192 rallo- 675.00
craphu source,100 curles, Hodel A-2-A, to be
used in Gawa Ccr.tury S or Gama Centary SA
httdtography devlcc ~

.

IMPORT A7JT INSTRUCTIONS

b PLE ASE ACKNOWLEDGE RE. PONO 14J9-$f ALONSO & CARUS IRON WORKS. lNC,
~

CEIPT ANDSP(CIFY SHIPPING
DATE- PURCH ASING DEP ARTMENT

h SEND ITE Mt2ED INVOICE IN FIVE COPIES TO PURCHASING DEPT.. BOX
566. CAT A40. P R 00632. ATT ACHING ORIGINAL titLL OF LADING OR

y

f. e # Ua,,/DLs ,
/ ,

SHIPPING HECEIPT.

INVOICE MuST SHOW ITEM NUMBE A SHOWN ON PUROHASE OhDER
-

._/
,

(_.) Wr'Eti PREPAfD. ATTACH OR:GINAL TH ANSPOR 1 ATION RE CEIPT
gy' . :% , pWh#' [ ,,

.e

_ "'~

lj CASH C;$ COUNT PERtOD WILL DATE F ROM RECEIPT OFINVOCE CORRECTLY
EXECUTLD *

ACCOUNTING DEPT.
C PLE ASE NOTIFY US #ME DiATELY IF YOU ARE UNABLE TO SHIP COMPLETE

ORDER dY DATE 5FE C.FIED
. > . .

. . ..
;.- , w 4.. , .
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DAVID E. CINTRON, P.E.
.

CONSULTING ENGINEER

465 SCHUCK COURT
'

HATO REY, PUERTO RICO 00917

(809) 754 4708

NAME: David E. Cintr6n, P.E.
.

-ADDRESS: 465 Schuck' Court - Floral Park
:-

c"e Hato Rey, Puerto Rico 00917 *

Tel.: (809) 754-0708
u,

. LICENSES: Registered Enginner No. 4882

EDUCATION: BSCE - 1965 ,

School-of Engineering - Mayaguez

- Campus - ~ University.of Puerto Rico
<

-: Radiation Safety Courses - 1969-80

Arnold Greene Testing Labs. , Inc.

L 6 Huron Drive
| Natick, Mass. 01760

: Radiation Rules & Regulations - 1969 - 80

Arnold Greene Testing Labs,, Inc.

L 6 Huron Drive
Natick, Mass. -01760

1969 - 80: NDT Training -

Arnold Greene Testing Labs., Inc. -]
!6 Huron Drive

Natick, Mass. 01760
|

CERTIFICATIONS: NDT Level III ( RT)
,

SNT - TC - lA .I

: NDT - Level III (MT, UT, PT, LT) j

SNT - TC - lA |

|
!: Welding Inspector - QCI-82

.

American Welding Society 'l
,

,

.i
fr-

- 3<,

,

n . _ .$. '
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DAVID:E. CINTRON. ,1-

CONSULTING: ENGINEER
+

g.
i
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I,

WORK. EXPERIENCE:. Radiation' Safety Officer 1969-80
Arnold Greene Testing Labs; of.P.R., Inc.- -

;

167 Quisqueya Avenue
Hato Rey, P.-R. 00917

,

p

, .. PROFESSIONAL AND'
,

. . TECHNICAL ASSOC..: College of Engineers & Surveyors

', American Welding Society

American Society of Mechanical Engineers 1

American Society for Metals4

,

American Society for Testing & Materials- j
American Society of Nondestructive

Testing

|

1

:I

CERTIFIED CORRECT: -

'1

I

-

'

David E. Cintr6n l
I
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"Alonso &| Carus Iron Works, Inc.. !

: ATTN: .Laureano Carus-
O P.O. Box-566 ..

> 1
s -Road 869 K.M. O. 09B0. j

Palmas-Catano- PR 00632,s .;
' ~

~ . .' Gentlemen:
'

.

ThisLlett'er is in re'sponse to your application, dated March 14, 1983, for a=.
bypr.oduct material: license in industrial radiography. Additional information.

'isL needed to; support your ' application..

.L 'Section 2;4.1 of youriapplication . requests that Alonso _& ' Carus Iron' "

Works, Inc. be given. authorization to calibrate = instruments and pocke+-4 .

' dosimeters with alSeries 28 calibrator.' However,.you have not requested.-

,to possess the> source for such a, calibrator. .Please clarify.,e .

H.
J 2. . ::You have submitted the name of Mr. Laureano Carus Gonzales as:th'e assistant
W RP0. ~However,L Mr. Gonzales is not yet a qualified radiographer in that he

"a
a has'only taken a 40-hour ~ classroom training course:(documentation.needed).

Therefore,; Mr. GonzalesLeannot qualify to. be-the :ssistant RP0 based on'the
g information submitted. Also, is this Mr. : Laureano Carus Gonzales the same

, person as the Mr. Laureano Carus, Chairman of the, Board..who signed the
7 : application,fdated. March 14, 1982?

-3. In your organization' chart, you did not mention tho name''of.any consultants.
Elf'you should have a consultant in preparing this aoplication|and/orfto
: advise future radiography operations, please provita the name and qualifim,, * . cation.of the consultant (s).

:

We will- continue.the; review of your application upon receipt of the requested
information. Please' reply in duplicate and reference Mail Control No. 14514. '

>m
D Sincerely, [,

- ..

"y

'
,

,

Joseph C. Wang4

Material Licensing Branch
Division of Fuel Cycle and

~Material Safety,

CRESS:SS FCML M
5520 JCWa :mw.

,

5/11/83 5//1 3
m

b < . _ . . . . . . _ . . . _ _ . . ...._ _ _ _ _ _ --
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V: "ALONSO,. & LCARUS: iron < works, ine.
.

. .

LROAD 869,KM.O09.BO.PALMAS,P.O. BOX 566.CATARO. PUERTO RICO 00632
~

. g
, ' ' ' ~ ' '

<- PHONE (809) 7881065. TELEX NO.3450186 ALONCAR -
y

A

1

ke
~

< ,+e

{ '' ' , Aprit ~ 7, 1983 .

$
.

,>
.

.

.

Yhy'
;lc Director, Div.of Fact Cycle and y

kterlatSafettJ .

" )-

c 0ffice of Nuctcat Mterlat -i
. '.

Safetij and Safeguards . :N'

U.S. Nuclear Regulatort) Comwission, &
Washington, D.C. 205S5.

~
.

.

' Dear |Stro

?
. .

Enclosed are two (2); copies each of our application and oper-
ating and ' emergence) procedures booktets as wett as a check for $460.00
.as specifled in,"Inotructions;for Preparing Application for Stj Product.
khterlat License Use of Seated Sources in Radiogriapht '(Form NRC-313R) ."j

,

Additionalinformation shall be supplied upon your request;. Thank
i.tjou . -

Sinccrett),

- ALONSO & CARUS TRON WORKS, THC.
.g.

[ ---

Laurcano Carub,
'i President,

L Jeb

.Enctobures,

b a
!k

.

I r ','''t

7 ;
,s,sog s$ 5*

e%c *,
pe "

14514
a

|

t

' PIPELINES . , WELDINO * COM PLETE PL AT E S N O P * ENGINEERING SERVICESjy 3 TANKS.* STEEL STRUCTURES .

~ . 8



- - _ _ - -_ -_ ___ _____

~ ~ ~ " tix Q \1) a y _ s aft ]

L Fors'n NRC 313R - h U.s. NUCLE AR REGULATORY COMMISSIOArproved by GAO
APPLICAil0N FOR BYPRODUCT MATERIAL LICEN.

h
. a .-

0 77) " 8"##
USE OF SEALED SOURCES IN RADIOGRAr'HYo -

~ M"
(SEE ATTACHED FORM NRC 313R INSTRUCTIONS AND NRC REGUL ATORY GU10E 10.6-USE SUPPLEMENTAL ,,y

SHEETWHERE NECESSARY)BE SURE ALL ITEMS ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS A(ARE FURNISHED. IF ANY PORTION OF THE APPLICATION IS NOT APPLICABLE SPECIFICALLY SO STATE.
'

DEFICIENT OR INCOMPLETE APPLICATIONS MAY BE RETURNED Wl'IHOUT CONSIDERATION. LICENSE FEE
^

J

' REQUIRED. SEE ITEM 7 OF INSTRUCTIONS.
,

im .wt Amo Acontss Os ApeticAN1 ANo tettenomt Nvuetit 2. THiS IS AN APPLIC ATION F OR: IChecA proprie s tem / - t j
e

DNg> [ 3 p
W '|

Afonso S Cauto Iron f4orto,Inc. A. 0( NEw uCENse
P.O. Box 566, Rd. 869 KM. 0.09 BO. Palmas B. O AMEN DMEN T TO UCENSE N O, ~N.

itthbbfibN Wr.a og 0063{ (8091788-1065 C. O RENEW AL OF tiCENSE NO.

3 LOCaliONts) wwtat 6Eait0 Soutet$ witt St utt0 AND/OR $10010. l## .
iici Aretic ant is A. 4.. 4..i 0 A p. ... 6.,0 - A c , .n Aa , , , , , , % o g , g g ,a , ,a % ,

U a.., ,.=d A um *.a O O . O i. .. .a. . . . . Pcterto R(.co -storca as in (1) and at
i. m. . n. .u... u m. ....n. i.e. .,o 6. . v .d

temporary job sites. g '["

D.' " h
~**

4. EE ALED SOURCES TO DE USE D IN R ADIOG RAPHY (Attach supplementary pages,it necessary) - . yg.

MA UM ^ TIVIT Y NUMBER OF SOURCES 'fSOU RCE' MODE L NUMBE R N AME OF M ANUF ACTURE R p gOU RC
f/citie i and asN

Ir*192 A. ~A-2-A A. Gamma Industries A, 100 Ci A. AnyA.

B. D. B. B. B. ~ g-

CJ C. C. C. C. C A .I
h jf
'T.~.5ts) R ADIOG FtAPHIC E MPOSURE DE VICES ( Attach suppiernentary pages. it necessary) 't

MODE L NUMBE R N AME OF M ANUF ACTU RE I lincludP6r'st%4d%EQdof rgac ga,I

3

A.A' .Camma Century S & SA Camma Industries .
,

$$:,!CV.f:L.: un. .

r_ ._ 2 fY
5tb) R ADIOGR APHIC SOURCE CH AN GE RS ( Attach suppl.mentary pages, if necessary) kJ . . . gg ,V,{ r - .

u N AME OF M ANUF ACTURE R(ppresepscriptiort sf custom mad) { .gMODE L NUMBE R_ _ , . _ , , , , ,

\ammaIndustries Action Compt /A Gamma C-10 p ca .

G

'Ch k %,, j. h x ._ .. .a. . . __ ....~ . .. _.. ... ... _ ,
C.

c .: .-,e .mD ., m O,. w .. ,E , _ _ O m,0
H., i,,u..ia. An r,. ,,s6 , am

.

n W ,,,,,
, F1 m@'. w; ~ . i n 8

t i D.we,, _ .s n 3 se ph.,seu..a. tian~n _ < .w lu = > u%W,
in t D.x,,,n .e a..n.. 'a'. .... . . i. 6. .a ti *. .a 6. b> 0 9 ".-

f|f-i.t e.o.,,.u. ..at,.n ..ecn nou..c_ 6..i O 9 0 '" *"' F"
*

m e.n.. .i ,. . . . . tia.n .. 6.si g ;*-
m O s.. . .. , . .. n. . -.' O 9 0 , '""' i'
m 1 . . n . ,_ ... . g !-"> i .q..

m i . .i . ,_ . . . ... a.. io.o .- i g g .,, (""' + go
i.,,O.........o..., g g O . '""' #1..

' " " ' ''

mth #a,,,. npao.us e..t O 9 - .m

<pi-ai

CERTIFICATE (This item must be completed by applicant) U,~
7 . int APPUCANT AND ANY Off tCIAL talcuteNG THIS CitfielCAft OH stMAtp or TH: APPLICANT NAMED IN lifu 1. CttilFY IMAI TMt3 APPLICATION t$ PttPAttD lH CCH. b Q j, .

6 %[W
FOtuffY witw frfLE 10. Coct Or ftDtt At etGULAfiONS. PAff 30. AND IMAT Att IN.CamAtlON CONT AIN2D MttilN.lHCLUDING ANY SUP9ttutN15 Aff ACHED HittT0, k d/11itut AND COtttCT 10 fHe SIST Of Out ENowtIDGE AND lit |EP.

4 0' gy j
, M*, " '

" '

UCENSE FEE ENCLOSED 5
"

(S ea tu r. )

laitteano Cartc6 '.
b~

tType or print na,ne ce c.'iifying of fican

March 14, 1983 Chabunan of the Boatd 1s/
h > A,e u n. o, c.,,ay.n. oH,c..o

~ j
.

. ....._,.m....,__...........,_,.........i........._,........a..,__..
.g.ae, .8 6. Und.d Se.6 to .ay .i.n.e .wh.a .p. ivei.d. e -t ,

.- 'a
;- 't

.I aL
tJ; ~t

.,
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4 ~

FORM NRC-313R 17 77)
dja

p
LEGAL STRUCTURE OF APPLICANT -

- '

If appletont es e corporet on, comg.!sk stems 8 through lla if appl. cont is o partn.rship, complete I ms 12 through Idiif opplicont es on uninco,povo.ed
};g '

' eseocio. ion or e 1.get .ntity oth.t then o p.rtnership or corporation, compi.te item.1$ and 16, Attoch separo,e she.ts .here space peo.id.d p,o.es in.
g ed.stuet.. '

f8* %hfbW - CORPORATION -i

q#4My%1 '.'*
; 4, $10CK Of AmCANT COePORA110N -

- ' - NO. OF SHAtt4 : NO. OfSMAttl NO. Of SMAats
AUTMOasit0 . illuto SusSCaisto M NW OF,

A. . 4.i s,.oi..i.... - - m s.6. .....

$h.s.- . I2,000 1456 Fowt (4).A -

& fy? '
+;;; 9

;gg&
Wa(9Lm
Oh,,@W
u

gm
k *

;

, He,

v.q62 e. .. ... . , .., , ., w. . .na 6, . . e vei [] ~Og)-
.-,,&,q 'g . . ,t s . .u .. . . - , i..o , . 4 . i . .i .. .... .a . .. ...t0

y(iN-'
(

~ w$ fghg t o i. u.e.e, 6, ..e .d4.n. , d. d.e. we ... ., . i.e.: . , t i i ..... i o p .. . m. i,ws .e .,,i.... . ,.n ...e ..e,3
,

., p i . 6..+ . i o . . . .. ... 6.. . . .a .e . .

3.. .M] m w .., 6, .w .n .,<... .a 4., . .. .. ... . .

h{fff *-See Exhib4t A

$g$4; i i . w...., . . w. . o. 1. , . . ... .u. .. ... . i .. .,, a

.
.

-

%, gf San ,1uan, Puerto Pico b
9-

'

PARTNERSHIP
n . No.. . .. i ., i. i . ., . . . . 6 , . ,6. .

g
-teW - n . i,.. .. ... .. . , .,,i . . . ., .i. 6, .n . .. i. .. .. s., i. . i i .
.

.

-

-

. .s

14. Ide.My ihe $1.s. D .e. c.. T.,,4,y, .e p.. ... d.e eh. i.e. .f .hw h .he .ppia e p.,t. e ip .'0 a.d

OTHER
s . o.m+. .. .e .. .,,ina 4 .d..ne, in. s.... o.

.
f.,, ., .. 4., in. i... .i .h 6 .. . .......a

F

y ..................o....,..........u......~.~.......................,

.. ,

>
-

y ve,. _ - . _

.
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'$ ,, 2 -- ' SEALED SOURCES AND DEVICES
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- 1.1 ' General

'1.1.1; The company is licensed to use only the' sealed'~

sources designated onfits license.

I
1.1.2 Instructions for the: safe use of these-devices-

are outlined in Section II of these procedures.

1.1.3 Each device containing a sealed source shall-

be plainly labeled with the radiation symbol and -

lthe words " CAUTION - RADIOACTIVE MATERIAL."
.Also, each shall carry a label or tag clearly

' stating-the kind of radioactive material contained
'in the device, together with-the quantity-thereof
and the'date of measurement of the quantity.

'

4

1.2 Sealed Sources and Exposure Devices

1.2.1 The company will:be authorized to use only those
sources and exposure devices listed below:

11. Iridium 192--maximum source size, 100' curies.
'

The source to be encapsulated in an-A-2-A
capsule and housed in a Gamma Industries

'

Century S or SA exposure device.

.
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(OPERATING' INSTRUCTIONS 'f'

,-. ,
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,

2.1 |Generalt:
. >

i
~ b

L '2.1.1 'The following-operatingLinstructions shall be-
,

observed whenever: radiography 'is to be performed *

using radioactive ~ isotopes.

2.1;2' The information| contained in the: operating *

-manuals which are. contained in this procedure
and made part offit_shall be carefully read and ;

'

-all~ instructions shall be-followed when using.
'the equipment to perform radiography.'

,

1

'y.
~

2.2 Posting and Restricting Radiographic Areas

2. h'.1 The boundaries of restricted areas and high 1

radiation areas are required to be posted.'

" CAUTION--RADIATION AREA" signs should be posted -)
iat the boundary of the restricted area, and

" CAUTION--HIGH RADIATION AREA" signs should be
posted-at the boundary of the high radiation j'
area. High radiation area signs should not be.
- used - at - the boundary 'of a restricted area; these
signs should be used only at the boundary of a
high radiation-area which may be easily calculated.

2.1.2 Signs, by themselves, do not provide an adequate j
means of access control.- Ropes and/or barricades

'

may-be necessary to control access to the restrict-
ed area in addition:to constant visual surveillance' -

of the area.for' operations performed outside a :I
'

permanent radiographic installation.

2.2.3 A radiation level of 2 milliroentgens per hour
.

for the boundary of the restricted area and 100 D
'

milliroentgens per hour for the boundary of the H

high radiation area are acceptable. A physical
"

survey with a survey meter should be performed to :{
confirm the 2 milliroentgens per hour radiation

.
level for the restricted area boundary after the

P source has been exposed. It is neither necessary'

nor desirable for a physical survey to be made to
confirm the radiation level at the boundary of ;c

E the high radiation area since such a survey could !
''

y lead to unnecessary exposure of personnel. i

. - !

!
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h- 2.2.4 . Collimating devices shall.be used whenever1possible
p to reduce the-radiation level and the radiation.',

''~- boundary..
,

i
'

.2.2.5; Any other shielding methods and techniques which '

are- practical- to reduce the radiation levels shall
be used.

. _

- 2.3 Operating Instructions for Radiographic Exposure Devices >

2.3.1 The.following preliminary instructions shall
apply prior.to exposing the sealed source for-

radiographic worki

a. The radiographer shall have read and under--
stood all of the information contained in the
-operating manuals. ,

t,

b.. Only qualified radiographers or radiographers'
assistants.shall handle or operate the radio-
; graphic exposure devices and conduct radiation.

,

surveys as required by 34.43(b). The radio-
grapher's assistant shall be under the
personal supervision of a radiographer. The
personal supervision shall include-(a) the
radiographer's personal presence at tlue site
where the sealed sources are being used, (b)
the ability of.the radiographer to give
immediate assistance'if required, and (c) the
radiographer's watching the assistant's
performance of the operations.

c. The radiographer must inspect. daily-used
equipment and complete an inspection check
list each day the. equipment is used.
Inspection of exposure devices must be
made before-and after daily use. The
"Sourcc Utilization Log" and " Radiation
Survey and Dosimetry Report" must also be
completed each day the equipment is in use.
Any malfunction of, or damage to, they <

radioactive sources, the devices in which
,

they are contained and the associated'

equipment,-in addition to survey meters, ,

y dosimeters and film badges, must be reported
''

immediately.to the Radiation Protection
Officer. If all items on the daily inspec- i
tion check list check out satisfactorily, I

| the radiographer or assistant must enter
! "ok" on the form for that day. If any |
L /m; malfunctions are found, describe these on |

(._) the back of the form, how corrected, and

?' date and sign the entry,
|

i
|u
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2.3.1--(Continued)

g '
'd. Thebradiographic' exposure device to be used'

shall'be. checked'atLthe' storage site with=a-
gamma radiation ~ survey meter to make sure that-

|,

the . sealed source. is locked . in the safe position'
4

'before moving the-device to the job site. i
t-#

e.. 1Gus exposure device shall- be moved- to' the -

job site in the manner prescribed in Section. .;y

b 2.7, " Transportation of Sources." 1
Q:

'

f. The ' radiographer shall make sure that the
"' -area is properly. roped off, barricaded, _ ,

or otherwise secured and posted with signs
as designated in Section 2.2.3. '

:
'

g. The radiographer shall assure that proper '

y personnel monitoring devices are made t

available.and worn by all personnel involved
in radiographic work.

'h. The radiographer shall make sure that there
are no sharp bends or kinks in the guide

'

,

tube.
"

,

i'. Whenever possible, a collimator shall be used.

j. The radiographer shall position the exposure
,

device into a lock position before moving
either the exposure device or reel.

-2.3.2 Surveillance of the Area

a. While the radioactive isotope is exposed,
the radiographer shall keep the restricted-
area.under constant surveillance to-make
sure that no person enters the area.*

He shall also check the perimeter of the ,

restricted area with a survey meter, to make ;

certain.that the radiation levels are not in '

excess of those set forth in Section 2.2.3.

b. If the radiographer finds the radiation level in
excess of 2 mR/hr at any part of the perimeter ,

of the restricted area, he shall immediately.
return the isotope to its safe position and

L '
redetermine the correct distance.

I

(')(:

t.
|

,

I

14514 i+
-2.3- |

: .

--.-._...-..-|
.

, < . . - - _ _ _ _ . - . _ _ - _ - _ _ - . _ - _ _ _ . - - - - _ . _



y-~- .

( I f(

2i4 Radiation Errveys' .

/r'N
n f' '2.4.1 -Procedures-

'
-

a. JA calibrated and operable survey meter,
zhaving range sufficient to measure radiation-
levels from two milliroentgen per hour
through one roentgen per hour must be
maintained at each' job site where radiographic ~ '

work is performed. A small tag'attachedito
the survey netercshall show the date of. the
-last' calibration and by-whom. The tag should !

be-checked before starting each day's work. I

f Each; radiation survey instrument shall be
calibrated at energies appropriate for use"-

and at intervale not to exceed 3 months and
after each instrument. servicing.- '

b. oGamma' Industries survey meters shall be used a
,'

to perform radiation surveys.
,

c. Survey meters'shall be calibrated by Gamma
Industries or by Alonso & Carus Iron Works, __

Inc.'using the Series 28 Calibrator and, 4

procedures as idescribed on Page 2.19 herein.
'

'

d, If'for any reason survey meters become
; inoperable or out of. calibration date, DO'NOT

perform any radiation work. Secure operations,
and notify the Raf.iation Protection Officer
immediately. .j

e. A properly operating survey meter means/ +

radiation' safety. 'DO NOT allow instrument to ]
be coated with mudior debris. DO NOT~ allow
to sit in excessive moisture areas.- These

,

instrumenta are delicate' pieces of_ equipment |
| and it is the radiographer's responsibility- H

to keep them operating properly.

f. . Prior to starting each day's work, turn
your instrument on battery check. If batteries '

are low, replace them with the extra set that
has been' furnished to you for this purpose.

g- With battery check procedure completed,
turn instrument on to X-1 scale and check ;i

against radiation source to make sure the >

instrument is operable before starting the ;

day's operations. p

h. If, for any reason, there is a malfunction ]g-

3 }- of'your instrument, DO NOT tamper or try to
self adjust. Suspend all radiographic
operations and notify the Radiation Protection

"' officer,
i

-2.4-
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h[ i -2.4.2--Area'survcys must be made/during,ea.ch exposure'to

e -ensuregthat.levelsLoutlined in.2.2.3 are not''
, ;

y gy? Lexceeded. . ;
7

2.4.3;. Radiation | surveys of the source container shall
.be made'at the following times;to ensure that the-. -

source is in a shielded-(safe): positions !

a. ~ PriorLto removing the-source container from-
the ' locked storage cabinet. '

n b. - As soon as the scaled source has beenEretracted ~ |
into 'the source container after a radiographic "

exposure or sourceLchanging operation.,
,

Container guide tubefand. complete circumference
-

,

jfithe contai_ner shall be ch ck d'
- ;

.
.

e e, .
,

i
c.- A' record of.the survey required in (b) above- j

u g shall be maintained:for two years when the
,

survey is the last_ survey prior to locking
the radiographic; exposure device and ending -

"

' direct. surveillance of the operation. "

d.: Prior to securing the source container in
the locked storage cabinet at the end ofr

radiographic operations. '

) 2.4.4 Records of 2.4.2 and 2.4.3 c, will be kept as,

stated in 2.3.1 c. -

.

,

'

.

'2. 5 . Personnel Monitoring
,

[ 2.5.1 Pocket dosimeters, having a range of 2 to 200 milli-
I roentgens, and film badges shall be worn by all

radiogr.aphy personnel at all times when usingo
radiographic sources. Frequent readings during

"
the work day shall be made by the radiographer
to be sure that.an "off scale" or high reading

~ on the dosim6ter does not exist.
~

Victoreen Model 541R pocket dosimeters shalla.
be used in conjunction ~with a Gamma Industries

O! dosimeter charger.

r4-" b. Dosimeters are delicate instruments and
should be treated as such.

''
c. Dosimeters will be zerced prior to starting

g work and the readings recorded at the
'

completion of each day that radiographic

7$. - operations are to be performed. The dosimeter

w)
K

-2.5-
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2.5.1 (Continued)-''

r.7 y

[i# charger has . a " charging; contact" with- up or.. -

I

down scale control'for settingLthe hairline
i ' indicator within1the dosimeter to zero. To

zero, place the end of the dosimeter opposite -
the pocket slip over the charging contact on
the dosimeter charger. . Press down lightly..
The illumination shouldJallow sighting
of the hairline indicator ~. Next, press down
firmly and adjust the hairline indicator
until the hairline is located at zero.

p Then, adjust to a fullLscale reading
and back to the zero mark on the dosimeter,

scale.- Remove the dosimeter from the
charging contact. Check the dosimeter to be
sure the indicator has not shifted. If it
has, zero the dosimeter again.

t,

d. Whenever a dosimeter is discharged beyond
200 milliroentgens, work shall cease immedi-
ately and the film badge shall be'immediately

e sent for processing. The wearer shall be
.

suspended from radiographic operations
until^ the film badge report is evaluated.
'Tve Radiation. Protection Officer shall'be <

'
notified immediately.

e. Film' badges shall be evaluated every 30 days
by Eberline-Instrument Corporation, Post
Office Box 2108, Santa Fe, New Mexico 87501.

Ly Dosimeters shall be checked at intervals'not
to exceed one year for correct response.to
radiation by Gamma Industries, Post. Office

; Box 2543,' Baton Rouge, Louisiana 70821,

u or by Alonso & Carus. Iron Works, Inc.
'

using the Series 28 calibrator.

2.5.2 Film badges shall be worn by all radiographic
personnel during working hours. Each film badge
shall be worn only by the person assigned to
that particular badge.

2.5.3 In the event of any equipment malfunction or q

doubts regarding the safe operation of the ' j
equipment or safety of the area in which equipment ,

o is.to be used, the Radiation Protection Officer - !

shall be consulted, l

|

/^\'-

k. .

:-
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'2.6)-Source-and Equipment Storage '

g p.(.

'sf' '2.6.3 .Thefstorage of sealed sources shall conform'

,

Lto'the;following. standards:-
c

a. Sealed sources, when not in use,-shall-, ,

be stored inside of a locked. steel box.(see
~

Section VII) wh.ich'is fastened securely -

inside a locked darkroom camper or in
building 9,at the Barrio Palmas facility

. ,"

in Catano,-Puerto Rico. The room shall be : d

posted with " CAUTION - RADIOACTIVE MATERI AL"
signs. .The room has only one (1) entrance
which is locked at all times, and only the
Radiation Protection Officer has keys to-
this lock. q

0 b. The darkroom _ camper or trailer shall be
posted on the entrance to the storage area .;

..' '._ ith a ',' CAUTION - _ RADIOACTIVE MATERI AL" sign.w

c. Prior to storage of the devices,_the radio-
. grapher shall survey with a radiation survey
meter to make certain that the source is in

~

'tlut proper storage position. He shall also
,

see that the exposure device is properly'

locked as.provided for by.the manufacturer's
locking provisions as outlined in the

| operating manual which is included in n
i Section IV. He shall also. survey-the area

outside the~ storage facility.

'

MOTE: Readings outside of storage areas
,

shall not exceed 2 mR/hr at a -
'

p distance of 18l inches-from any
external surface.

2.6.2 ~ 0uarterly Inventory--
Each calendar' quarter, a physical inventory
shall be made of the sources-on hand. Quarterly
inventories shall be conducted by the Radiation
Protection Officer and recorded. A record of .

n, the quarterly inventory shall be kept by Alonso
& Carus Iron Works, Inc. for a minimum of two .. ;

years.
>

!
'

s

2.7 Transportation of Sources

2.7.1 When transporting scaled sources in radiographic'

exposure devices from the storage area to the
job site, the following precautions shall be,y

( ); followed:

-2.7-
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2.7.1L (Continued)
'

|b.,
_3;-..

Tix C a. Allishipping plugs and, locking- devices- i
44 shall be checked,to-be sure that the

,
-

source' is| in thel safe' position. _j

b.- .The: exposure device shall be posted with
a " CAUTION ~- RADIOACTIVE MATERIAL" sign,-and 4

it shall be locked. -Keys are.to be kept by-

the responsible radiographer and Radiation
Protection' Officer. The exposure device

6 must be' secured in a storage compartment'of
-the vehicle to-prevent shifting or loss.

c. When vehicles are- used, only company owned
or leased vehicles shall be used to transport

'

the exposure device to the job site.. Radiation #

; surveys should be conducted 1to ensure readings
" of.less than.2 mR/hr at a distance of 18 '

..''
inches from.any external surface of the.
vehicle. The cab'of the vehicle shall be
monitored to determine that the radiation' .

level within'the cab does not exceed 2 mr/hr. |
Complete " Daily .Vehi'cle Utilization Log. "

~

The survey meter should be placed next ,

to the driver.while in transit and periodically-
observed to ensure the safe storage of.the- ,

|exposure device.
-

- -

d. The radiography device -(package) must be
*

properly' labelled with the appropriate '
!

-

category of RADIOACTIVE label'in accordance
with 49 CFR.172.403 (a) through (d). This
requires affjxing'two labels on. opposite

,

sides of the package basedLon the radiation '

dose rates at the' surface and at three feet-
(Transport Index) from_the package.'

s

# DOSE RATE ~ LIMIT AT
DOSE RATE LIMIT AT'ANY 3(FT) FROM EXTERNAL .j

T FOINT ON ACCESSIBLE SURFACE OF . PACKAGE
'

LABEL SURFACE OF PACKAGE (TRANSPORT INDEX) -f,,

|M,
'~

w" RADIOACTIVE WHITE I" 0.5 mr/hr
' " RADIOACTIVE . YELLOW II" 50 mr/hr 1.0 mr/hr

gp? ' " RADIOACTIVE - YE LLOW III " 200 mr/hr 10.0 mr/hr

g,' The transporting vehicle must be placarded
in accordance with the Department of^,

.

Transportation regulations. The signs *

* shall be posted on all four sides of

4>s the vehicle. This placard bears the
-i ): word RADIOACTIVE and must be displayed if

"

YELLOW III labels are placed on the
transport package.3

-2.8-
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2.7 1 - (Continued) :.,

; y.
e.' The~ radiographer'must have a: minimum of the,

,

followingLequipment with him-while trans-- 'g
porting any_ device'containing radioactive-

or ' material:1 survey meter, dosimeter, film
.

badge, Operating and Emergency Procedures,
'

and radiation signs.

f. When shipping |an exposure device by_ common
- carrier,-the device must be plainly marked

and the appropriate signed-shipper's certi-
-fication must be included. The exposure
device and/or shipping container shall
be-locked. A survey shall be made and
recorded to determine that the radiation from
the shipping container measures less than 200+

EmR/hr at any external surface. The licensee
1'

should offer the required. placards to the-
carrier at the time the packages are picked
up.

12.8L Receiving' Radioactive Material

"
A package of' radioactive material uust be accepted from
a carrier at the time it is delivered,

i

2.8.1 Upon receipt of a package _ of radioactive material,
a surveyLof the exterior surfaces of the package-
shall be conducted. The radiation levels shall
notfexceed 200 milliroentgens per hour at the''

,

surface.

22 . 8 . 2 - Azsurvey shall be conducted at a distance of
three feet from the: exterior surface of the ,

package to ensure that radiation levels do-

not exceed ten milliroentgens-per hour.

'

The results of these surveys shall be recorded2.8.3
-on.the receiving report accompanying the package.
If any of the above limits are exceeded, notify
the Radiation Protection Officer.

-2.8.4 The. source,'model number, serial number, isotope,
activity and shipping container number shall be
recorded on the-receiving report."

2.8.5 The package shall be inspected for damage.
The results of the inspection shall be recorded
on the receiving report. A copy of the receiving, ' . report shall be forwarded to the Radiation,)

'
!,

-
'

Protection Officer.

-2.9-
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. '2 . 9 .. . operating' Instructions:For Use of Seak Test Kit; ;- j'

yy , as

0-f1
'

2. 9. l ~ -Each-realedJsource shall'be tested.for leakage-
- at : intervals not to exceed. six months. min
the absence of a certificate from a transferor !

that a test has been made within'six months-
prior to the transfer,1the sealed ~ source shall' i

not be'put.into use.until tested,

a.- All leak tests shall be capable of detecting
the presence of-0.005 microcuries.of removable-
contamination!on the sealed source. Records,

of leak test results shall be.kept in~ units ;
'

of microcuries. 1

b. Only a qualified radiographer shall perform
the wiping in accordance with the attached

g Gamma-Industries Leak Test Procedure (pg. 2.18).

N
1

2.10- ' Operating Instruedions-for Use of Source Changers- 1

2.10.1 .The Gamma Industries Model C-10 is a portable,
shielded container for transferring-encapuslated

;

radi'oisotope-sources into' radiography devices. i

The changer is designed to safely contain the g
radiographic sources during shipment and to. )
permit field exchange of old for new sources ,

without exposing the operator to unsafe radia-
-tion levels. The following instructions shall'
apply prior to-the start of the source exchange.

a. Only qualified radiographers shall j

perform the source' exchange. 1

b. The radiographer shall have read and
understood all of the information
contained.in the instructions for

,

use of the' source changers containedr 7

l' in Section IV which are made part of
this procedure, j

|
'

.i
2.11 . Quarterly Inspections and Maintenance !

4

2.11.1 A quarterly inspection of all devices shall be i

performed by the Radiation Protection Officer. |
All required maintenance at the time shall be ,

r, - performed by the Radiation Protection Officer
with assistance from a radiographer, if required.

-

-2.10-
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'

If-atJany= time.during daily or quarterly-
-inspection the' source appears to-be worn or-
faulty-in any.way, Gamma Industries is to-be

.

-contacted for further instructions. The"
-7-

.

1

" Daily Check List," and " Quarterly Maintenance
'

and~ Inspection Report" in Section II-and the-
maintenance procedures found in-Section IV|-

shall be followed carefully.

6
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LRADIATION SURVEY AND. DOSIMETRY REPORT ~+
-

!L; ,

A Survey is;to be nede on'each RadiograIhic Opera?. ion. ,

Date-,
4

Customers- -

- Incation ~
'

Material to be Radiographod:
. -

EXK6UPE DLVICE USED: ']
'

Makes Serial # Model #4

Date leak Tested,: - Tine Out - Tine In
.

,
,

.

. I

~ Calculated Exposure Time Per liour' J

SURVEY INSTRU4EtC USED:
;g
: Make Serial # Model # .

t
'

IAST CALIBRATION DATE:
.

Sketch &' Surveys of Restricted Areas:

1 -

x

^ dosimeter' readings; (Total for Day) Radiographer fra
,

Radiographer's Asst. nR t

_ SURFACE mR OF EXFOSURE DEVICE: . Beginning of Day ns/Hr
<- 6

Ehd of Day ns/Hr.

. /Y
-d Radiographer'

o

Radiographer's Asst. t

-2.12-
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DAILY INSPECTION. CHECK LIST )L

e / L..

,. O ;

F
- | Device

is ; A. - Exposure Device and Associated Equipment i

1.' Radiation level;when removed from storage.-

.

2. : Device-crank-out and guide tube free from visible
damage. ,

3.; Device properly labelled. .;
4. Source identification' plate in place. .;
5. Proper operation of lock mechanism. .

'

'6.- Proper. operation of crank mechanism.
7. Connections.
8.. Normal-operation of entire assembly.

B. Radiation Survey Meter
1.' Meter. free from visible damage.
.2. 1. Calibration'due date not exceeded.
.- 3 . hattery check. ,

4. Proper response'to radiation (compare to known
level of radiation'from radiography. device--source
inside).-

t

C.- Pocket Dosimeter and Film Badge
1. No visible damage. .

2. Dosimeter hairline visible and set on zero.-
:3. Slips in place and both devices being worn.

'

:p , [All, items 0.K. yes no If no, see back of
sheet for explanation.'''

< ,

Date Signature ,

Title ,

.i

)).
V.
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. SOURCC UTILI2ATION IfG - ' M0tml YEAR 1

~
-

DATE E M No. LOCATICN TIME OUT TIME IN RADIOGRAPIER
-

I

i

l

1

1

',

|

|

| I
.

I
r

I
!

|

|-
!

|

|
1'
1*

| .''
.

1

.

,

I:

|
|'
t

l ;.

( ..

t. . -

| $
+

U PADIATION SAFF1IY OFFICER:
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! DAILY VDIICIE UTILI?ATION LOG<

. ,~ . Name lenth Year 19'."
\ +

'L% f.'

..
asading in- Beading in

.

Deading in . mR's, left nR's, right Beading in
. .

.

Date -Vehicle nR's in cab side side mR's, back Radiographer ;

l

1

1

|
'

|

1

,

'

.

-

=- k

:

:

. . . 1

.

i
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OUARTERLY MAINTENANCE ~& INSPECTION REPORT t

:y i' , . SOURCE
' -) ; t :

Location'of-Device
IDCKING APPARATUS (CAMERAS) l

PIG TAILS 1

DECALS -1

PLUGS.(BOTH ENDS OF CAMERA) l
'

' IDENTIFICATION MARKINGS )

MISCELLANEOUS ;

' l
<

SURVEY METER

, BATTERIES

CALIBRATION l

'OVERALL-CONDITION
t

'

SOURCE TUBES
.

! KINKS
FRAYED AREAS
CONNECTIONS

.

?

CRANKOUTS -

' HANDLE 'I
INTERNAL: PARTS-(HANDLE) I

: CONDITION'OF. CABLE I-

-EXTERIOR I

' PLUGS & CONNECTORS |

|

DOSIMETER CHARGER-

BATTERIES
= INTERNAL CONDITION

|
!:

SIGNSp

ARE THEY READABLE
PROPER MARKINGS REMAINING

COLLIMhTORS & SOURCE TIPS
-

' PROPER WORKING ORDER i
'

|.% |

U
:DATE: SIGNATURE: l

-2.16-
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Gamma Industries LEAK TEST PROCEDUREG FOR
' Leak ~ Test Kit CRANKOUT DEVICES

j' - . GAMMA' INDUSTRIES CODE'5-

'

NAME: ;1. Using a survey meter, ascertain that'
'

the source is in the. safe or'shieldedi -h
.

position. ^ :

IACATION:
^

2..-With-unit.. locked and secure, disconnect
the source tube.

DATE:
3.. Remove the swab from the leak test kit

and thoroughly' wipe the inner walls of
ISOTOPE: the-device outlet nipple or other orifice'.

or surface normally. in contact with the
source during operation.

SOURCE NO.:
4. After wiping, place'the swab in the plas-

tic bag.and seal securely. - Slide.the plas-
REMARKS: tic bag containing the swab into the return

envelope and seal the flap..

5. Using a survey meter, determine if there
~

is any radiation being emitted from the-
swab.

a. If there is no detectable radiation,
the' leak test kit should immediately
be mailed back to Gamma. Industries*

b. If there is detectable radiation,
DO NOT MAIL the leak test kit.

i Immediately call'RSO.

: NOTE: Be sure requested information on the,
envelope is provided-as completely.as
possible.-

.

-2.18-
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SERIES 28 CALIBRATOR

Radiation Safety
....

1. The calibrator emits an intense beam of radiation in the
area 1 subtended by the beam port (cono) when the source is in-
the "on" position. The dose at one foot in front of calibra-
tor in the "on" position is 3.3 R/hr. Attenuator attachments

p can reducefthe intensity of radiation by. factors of 2 to 8000.
A much lower level of scatter radiation extends in a penumbra
surrounding the. primary beam. THE OPERATOR SilOULD NEVER
STAUD IN THE DIRECT BEAM WHILE OPERATING THE UNIT. Tile UNIT

' MUST BE- OPERATED AT ALL TIMES FROM A POSITION BEllIND Tile
CALIBRATOR,- ON THE SIDE OPPOSITE THE BEAM POKT. The calibra--
tor inithe "off" position measures-less than 2 mR/hr at the

^

surface. The area around the calibrator shall be secured
and limited access to the room shall be maintained during
any operations with-the unlocked calibrator.

2. The. sealed. source shall be tested for leakage at intervals
not to exceed six months. In the absence of a certificate )
from a transferor that a test has been made within six |
months; prior to the transfer, the sealed source shall not be i

put into use until tested. The leak test shall be conducted
with the KOWIPE leak test kit from Gamma Industries. Using
the instructions provided in the KOWIPE kit, wipes shall be
taken at the' nearest accessible. surface of the source when
it is in the "off" position. The surface to be wiped is
located:at the top of'the calibrator where the operating rod

,

extends through the top plate. After wiping,. place the swab
in-the plastic bag and seal securely. Slide the plastic bag

~

containing the swab into the return envelope and seal the
flap. Using a survey meter, determine if there is radiation
.being emitted from the swab. If there is no detectable
radiation, the leak test should be mailed to Gamma Industries,
2255 Ted'Dunham Avenue, Baton Rouge, Louisiana 70821. If
there is detectable radiation, DO NOT MAIL the leak test

'

Kit. Immediately call-the Radiation Safety Officer.

All leak tests'shall be capable of detecting the presence of ,

0.005'microcuries of removable contamination on the sealed
source. Records of leak test results from Gamma Industries
shall.be kept in-units of microcuries and maintained for
inspection by regulatory personnel.

q
.V

-2.19-
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OPERATING " PROCEDURES FOR SERIES 28 CALIBRATOR
), - Page 2.

+
-,

Installation
1;

'

Series 28 Calibrators are'r.ormally shipped in two parts:
The source shield and the stand. TO INSTALL, . bolt the source
shield to the stand in the location where the calibrator is to
befused. Plug.the cord into a 115V, 1 phase socket. *

,

:-Operation ,

s
;

1. Remove the padlock which locks the source in the "off"
,

position during shipment-using the key providad. NOTE: t

This padlock may be used to lock the source in the "off" -

position.at any time the calibrator is not being used.

2., To dxpose the source, grasp the black operating knob (while
standing behind the' calibrator, opposite the beam port) and
raise it until the-spring loaded' detent engages the depres-
sion on the operating shaft. The source is now exposed. t

,

3. To return the source to the "off" position, push the
operating knob down until-the pin on the shaft strikes the
stop on the calibrator top. The source is now fully shielded. .

Safety Features

1me shield provides for full shielding in all. directions at
all times- except out the beam port when the source is in the
"on" position.

Position indicating lights (green - OFF, red - ON) at the
top of the calibrator show source position at all times. The
"ON" light is activated whenever the source is not fully "OFF. "

Calibration Procedure

Two points on each survey meter range in the vicinity of 1/4
to 1/3 and 2/3 to 3/4'of full scale and separated by 50 percent .i
of. full scale shall be measured. The exposure rate measured by '

the instrument should differ from the true exposure rate by less )
than 20 percent of the value specified for the standard source.
If a meter cannot be calibrated to within +20 percent, it !
should be noted. A survey meter should not be us2d in radio- !

!graphic operations-unless it can be adjusted to read within
+20 percent'of that of the known standard source.

[~) -s. ,
i
|
i

-2.20-
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OPERATING PROCEDURCS ' FOR SERIES 28 CALIBRATOR ;s-s

I( ) Page 31 !,
-y,

; A'

j A copy _of-the survey meter service record shall be completed- i

!- sh'owing the calibration output and adjusted survey meter reading !
for each of the points: checked. - The service record must be kept '- |,

'

on. file.- ,
;

!

- A calibration' sticker shall be placed on the' meter indicating 1
the date,-instrument, identification,' person performing the !
calibration and the due date of the next calibration. !

- i,

+

!

1, - i
!
s

s

> -;.,

i-

p

- !
!
!

F [
tL

!^ *

y

1

i

'

r

:

t
,

. . [

h |
,

.-

h|:
e

1

>

b

:
~

f%. i
.-' s

>

'
-2.21-

*
,

,F - y y 9 y ~ m y - ,edw e wg-y,,,- . - -,-V=or,c - ---o'e < ,, ,m. ^_-.-Mysvr.--p.%.'+- e .e44 * 7 4 #Det-w - P6,



(' '

*
-_

''

g %

m
,

L. .

EMERGENCY PROCEDURES

.i j

3.1 General,

3.1.1 Although remote, there is always the chance
of an accident, therefore, it is necessary that
all personnel be familiar with the steps to be

; taken in any emergency.

n 3.1.2 While these procedures set forth the steps
to be taken in the event of an emergency, it
must be the policy of all radiographic personnel
to operate in such a manner as to avoid or
prevent emergencies. Any unusual condition or"

s

F occurance which might indicate or cause an.

emergency should be immediately reported to the
- Radiation Protection Of ficer, who shall investi-

-gate and determine any necessary action.
(Examples: A droppe' meter, which, while still
operating, might be inaccurater difficulty in

i extending or retracting the source which might
be a warning of conditions which could cause the
loss of or inability to retract the sourco.)
The Radiation Protection Officer shall not
permit radiological work to proceed until he has
made certain that all necessary corrective
actions have been taken and all equipment is in
safe operating condition.

3.1.3 Our radiography safety program is the responsi-
bility of the Radiation Protection Officer. In
any emergency such as a lost source, fire,
vehicle accident, or overexposure, he is to be
contacted immediately.

3.1.4 While the Radiation protection Officer is in
charge of the overall program, the direct
responsibility for safety at any given site has
to rest with the roulographer. By definition,
radiographer means'''any individual who performs
or who, in attendance at the site where the
sealed source or sources are being used, personal-
ly supervises radiographic operations and who is
responsible to the licensee for assuring compliance
with the requirements of the commission's regula-
tions and the conditions of the license."
Also by definition, the radiographer's assistant
means "any individual who, under the personal
supervision of a radiographer, uses radiographic

(3 exposure devices, sealed sources or related
s/ handling tools, or radiation survey instruments

'

in radiography."

-3.1- !
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6 3.1.5 The procedures you are now reading are part
L of our license, and from the foregoing defini- |;

p tions you can see that the. radiographer is i'

J. charged with assuring compliance with the |

regulations and the conditions of our license. ]
Hence, he must be familiar with our license and

i

he also must see to it that these procedures are i

followed. |
|

3.1.6 Sources are only to be manipulated by, or under;

; the direct supervision of, the radiographer.
p " Direct supervision" means that the radiographer ;

i' must be physically present. Under these circum- ;

L stances, the ' radiographer's assistant may i
'

operate the source, but remember, the radiographer
'must be present!

,

I
3.2 Equipment Ma3 function

i. 3.2.1 Suvey Meter--If for any reason the meter becomes
inoperable, (due to damage, battery failure,
etc.), or if there is any doubt as to the
accuracy of operability of the meter, radiographic
work shall stop immediately and the source ;

,

returned to the safe position until anotherF
'

operable meter can be brought to the job site.

3.2.2 Damage to exposure devices and source containers--

a. If the source can be returned to the shielded
position in the exposure device, do the
following:

1. Return the source to the shielded position
and lock the device.

2. Survey the exposure device and guide tube
to be sure the source is in the shielded
position.

3. Notify the Radiation Protection Officer
and report what has happened and what
has been done.p

b. In the event the source cannot be returned
to the shielded position, immediately do the
following:

1. Establish and post a restricted area
as specified in Section 2.2.3 of these
procedures. |,-~(,)

4

-3.2-
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I 2. Prohibit entrance to this arear maintain 1'

y personnel surveillance of this posted .

,

area at all times. ;

3. Notify the Radiation Protection Officer
and report all portinent information.

i

3.3 Emergency Situation at Job Site +

'
3.3.1 In the event of an emergency in an area adjacent

to the source (such as fire or an accident to i

personnel.) do the following:
,

l .. a. Return-the source to the shielded position
and lock the device. Perform a physical
radiation survey of the device to ensureL '

that the source is in the shielded position.

I
b. Remove the guide tube and control cables,'

insert the safety plugs, and remove the
device to a safe area. In the event of a i

fire, the sourco must be returned to the '

storage area.

c. The Radiation Protection Officer shall be
notified when such action is taken. ,

d. If the source cannot be returned to the f

shielded position and removed from the ,

danger area, set up a restricted area as
specified in Section 2.2.3 using a radiation
survey meter to determine the perimeter of

-

this area.

1. The radiographer shall notify the
Radiation Protection Officer of the
situation and describe the restricted [

'area. ;

2. The Radiation Protection Officer shall
notify the guards and the appropriate
civil agencies, such as the fire and
police departments, of the restricted
area.

3. In any emergency, the unit or area foreman >

shall be notified of the restricted area.
,

4. The restricted area boundary, the location
of sealed sources and the nature of the
radiation hazard shall be made known to

f (f s_) all persons who must enter the emergencyL:
area.

|

-3.3-
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3.4 Loss of Source
' ;
'

- 3.4.1 When it is determined that a sealed source
is missing from its proper radiographic exposure

j_ device, storage, or shipping container, the
j following steps shall be immediately taken by
r the radiographer

.

a. Determine the last known location of the
source.

L b. Using radiation survey meters, determine the
F general area of the source.

c. Check the area with radiation survey meters
to determine the proper restricted area.

1

d. Rope off, barricade or otherwise secure the
area and post signs.

;
,

'

e. Locate the source by means of survey meters.

f, Prior to any attempts or action to place
source in its proper device or container,
contact the Radiation Protection Officer.

3.5 _ vehicle-Accidents

3.5.1 In the event of an accident involving radioactive
material while traveling to an exposure site, a
restricted area must be established as specified
in Section 2.2.3 of these procedures.

a. Immediately check the device housing of
the scaled source with a radiation survey
meter to make certain that it has not been
damaged and that a safe radiation level
exists,

b. If a radiation hazard does exist, the
radiographer or his assistant shall establish
a restricted area and make certain that all
non-monitored personnel are out of the
area.

c. The radiographer shall make overy reasonable
effort to maintain radiation exposures and
releases of radioactive material as low as
is reasonably achievable.

-3.4-
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3.5.1 (Continued)

?' ') -
'

d. In the event that medical aid.or the fire
department is' required, the radiographer or.-

his assistant shall notify these people of
the radiation hazard.

e. The radiographer shall notify the Radiation
Protection officer of the emergency as soon
as possible.

3.6 Notification of Emergencies

3.6.1 In the event of any emergency involving or
'

threatening to involve any radioactive materials
or devices, the following persons are to be
notified immediately:

b Mr. Wilfredo Rivera Febus--RPO
Laureano Carus Gonzales--Assistant RPO
(809) 788-1065

Nuclear Regulatory Commission
Region II
office of Inspection and Enforcement
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303
Phone (404) 221-4503

()
,

-3.5-
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| GAMMA INDUSTRIES |

h
GAMMA CENTURY S & SA

V,
,

|

Your Gamma Century exposure device is the result of our <

best efforts in engineering, materials and workmanship. Nothing

has been spared in our endeavor to make this unit the finest
c..
'

radiography device on the market.

O Drawing #607-7001-001 at the back of this pamphlet is a

L cross-sectional. view of the unit with source pigtail in position.
You will note that the component parts are cssentially the,

depleted uranium shield, the steel case, top and bottom plates
'

and lock box assembly. In addition to the top and bottom plates
used to' support the shield, polyurethane foam is employed as
support for the shield casting. With only a minimum of mainte-

nance, your unit should give trouble free, safe operation for an
indefinite period.

DESCRIPTION

The Gamma Century is a uranium-shielded industrial radio-

graphy device for the making of -panoramic and similar exposures
with iridium 192. The unit in distinguished by the following
features.

-i

CAPACITY

Maximum capacity is 100 curies of iridium 192.

REMOTE CONTROL

Positive mechanical control of the source is provided
i

.(") by a 25 foot control assembly and a 14 foot metal source tubex'
q

assembly. No external power supply is required.

(
_
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MOBILITY-
N

The Gamma Century is compact, entirely self-contained
I

and weighs 1only approximately 38 pounds.
,

| !
e

SAFETY FEATURES

[. . A safety plug assembly in the outlet nipple and a safety.
L
p cap.in-the lock box assembly assure the security of the source

,

II when not in use.

Thet, source cannot be exposed unless a secure connection \
.between the source pigt il assembly and the control cable is
made. This feature is provided only on the SA model.

The control cable cannot be disconnected after use unless '

the source is'in the safe position in the shield. This feature I

is provided on the SA model only.

The source cannot be withdrawn from the shield through

the lock box assembly even when the lock is open.

The Gamma Century S &~SA meet all DOT regulations for

shipping and all USNRC regulations for isotope radiographya

. devices.

OPERATION

1. Have an operating survey, meter on hand always and

use it.

2. Remove the lock box safety cap from the lock box

acaembly thereby exposing the pigtail connector.

f''Y- 3. Crank the control cable to a length of approximatelyv

six inches.

.

. - ,
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[[ OPERATION : (CONTINUED) ;

V i,

[, 4. Connect control cable to pigtail,
p. '

N. 5. . Crank control cable in so that male connecting thread ;

e,

can be screwed into l'ock box.< +
,

,
-

,

6.; Screw connecting thread into lock' box.
;

c ', 7. Remove safety plug.from protruding nipple located ;
.

p approximately'one inch fromLtop of unit. .

8.~ Connect' source tube.

L t, f
L 9. Place free end,of source tube in desired position

,

trying to keep it in a straight-line without kinks.
i

.
' 10. Stretch control cable away from exposure device in i

L ,

h as straight a line as possible. I

- 11.. Unlock the unit by turning the handle back - (counter- [
m ;

clockwise) which will permit the key to be turned.
-

,

This is. required only on the SA model. E

i
'

12. Crank source out as smoothly as possible. When you '

feel that source is approaching end of' source tube,-

slow the turning speed so that pigtail does not strike

the end of the source tube with undue force.

b 13.. Survey to see that radiation levels are within limits, f

'

t

14. At the end of the exposure, retract source into unit.

15. Now for the-most important step of all:
,

Survey carefully to be sure that source has returned
=

to safe position. .
;

'

_
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; i OPERATION (CONTINUED)..
' .

,. , ,
,

J .
.

.

gg:
,

11 6 . Turn. crank back (counter-clockwise)-'and depressJlock- ,

c ,.

~ plunger. The.SA models only require that-the handle be,

. . . .
-

._ pulled back.- t

L ir,
,

-. J' ;17.r - Disconnect cable.4

'i~.,e '

.

q$, 18. ; Screw safety cap into place. l.

q .4 .

.

!,
.

. 19. Disconnect _ source tube.
' '

L20. . Insert' safety plug.
'
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PERIODIC INSPECTION AND 11AINTENANCE FOR
(

I GAMMA CENTURY, GAMMA "35", SA MODELS, GAMMATRONS & UTILITY TWINS

Periodic inspection of exposure devices should_be performed at

intervals not to exceed 90 days or whenever operation of the ,

'
device appears to be impaired through abuse or wear. However, it

should be emphasized that this applies only to the device. DO

I NOTHING TO THE SOURCE. If the source appears worn or faulty in

any way, contact Gamma Industries. In order to perform device

inspect 2}onandmaintenance,proceedasfollows:
I 1.1 Remove safety cap'in lock box and inspect source connector.
F.
'

The holding pin should still have a true 90 degree elbow; it

should be straight and parallel with axis of source connector
,

and'the key on apex of c1 bow should not be worn excessively.

I
Check ficxible cable at connector for straightness.

Maintenance: If the elbow is not bent out of line, the r
;

mating connector.should then be connected to the source and

tested by pulling straight back on cable applying about 30 to

40 pounds of pressure.

1.2 The lock plunger should be inspected and checked for ease ,

of operation. Foreign matter may at times foul the plunger

and make it inoperative. The lock plunger may not retract

to its fullest extent which is 1/2 inch. This would prevent

t free travel of the source in and-out of the lock box.
'

Maintenance: The lock plunger may be removed by removing the

('y protector cap from the lock box thereby exposing the pigtail

.

8

- e
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connector and connect the controls to camera. To unlock the
f ' unit, turn the crank handle back (counter clockwise) which

3

, will permit the key to be turned so the plunger will pnp up i

j'

into the unlocked position. Then remove the two 8-32 set i
"

screws in the lock box which will allow the lock plunger to
be removed from the lock box. This provides access to the,

r ..
e
'

S
spring loaded lock insert. Wash lock insert and lock plunger

L in solvent to remove dirt or other. foreign matter. Lock 'i
L

plunger and spring loaded insert may also be cicaned and |

lub,,ricated by spraying a lubricant (such as WD-40) into lock
,

plunger and spring loaded lock insert.

1.3 Inspect the source outlet nipple by first removing safety
* 1

'

plug. The outlet nipple should be round and smooth so that
f

it will match the I. D. of the source tube.
Maintenance:- If the. outlet nipple should be out-of-round, r

.

it can sometimes be straightened by using a punch or round
*

bar on the inside of the outlet. If it cannot be straightened

or if the nipple has been broken by dropping the unit, it.
;

must be replaced. This replacement can be done in the field
shop, or returned to Gamma Industries. I

1.4 Inspect labeling on exposure device. The warning signs and !

source identification tags should be distinct and legibic.

1.5 Inspect source tubes for damage such as crimps, foreign

matter, ease of connecting, and disconnecting from exposure
P

.V

.
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-Maintenance: Crimps, kinks, and other damaged places may be. '

cut out, and connectors placed on ends so that tube is not
|

shortened excessively. The quick disconnect coupling that,
,

connects to outlet nipple of exposure device may be removed

with heat and replaced. Foreign matter may be washed from
F tube with solvent and blown with compressed air.

1.6 Inspect source connector on drive cabic. The hole should

be 7/64 inch in diameter when new. This hole should show

some wear a f ter much use, but should not be out-of-round

to the extent that it will disconnect from the mating piece
other than in the correct position. It should not be loose
on the drive cable. The portion of the connector with the

connector hole should not be bent, but should be straight

and parallel with body of connector.
|

Maintenance: This worn connector may be replaced by.one of

two methods.
1

( l. Send back to Gamma Industries to have r.ew connector
L replaced by swedging on new replacement.
| 2 Order new core with connector attached. ;

i

|

1.7 Inspect remainder of drive cable for wear, rusty sections,
!

causing cable to become stif f and non-flexing, kinks, or otherb7,

-

:.
.

i
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damaging conditions that would - prevent cable from runningg,

I on gear in the gear box housing.
'

[ Maintenance: The drive cable should be cleaned with a
..

L solvent such as varsol, diesel fuel or some other solventl'
.

:that will not dry out. This is done to remove sand, dust

[ -and .other foreign matter that will cause abrasions ' in ' the
u

exposure device and gear box drive mechanism. Drive cable

that has become rusty and non-flexible should be replaced.'

Failu*fe to replace cabic may cause controls to become stiff,
.b

'hard to operate. wear excessively, and possibly break. The

cable would usually break when the source is exposed. Lub-

rica tion of the drive cable is important. In areas wherej

there is a problem with sand or other abrasive material,

dry powered graphite is excellent. Graphite should not be

packed continually since it will tend to pack in the gear

box and cause excessive wear to the gear housing and to the

gear. Where the control cables can be kept reasonably cican,

a light oil will be adequate.

1.8 . Inspect the . control a ssembly. This assembly consists of
..

the gear box assembly and the crank handle. The bronze

bushings in the gear housing and the plate are the most
'

-

likely places to find wear. When these bushings are worn
(y
. L) .
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they tend to permit the gear to wobble and eventually wear -
~

'V ,
'

- out._ .usually (due to some build-up on the drive cable or
,

the gear teeth) there will be some wear around the inner
.

,

circumference of the housing. This will permit the drive

cable to. slip on the gear and prevent source. form moving.
u -

, properly through the exposure device.'

Maintenance: It is suggested that if powdered . graphiteg,
:

is used as a lubricant the gear box be cicaned with.
i, *

. compressed air occasionally so as to remove any packed

. graphite in the gear mechanism. The application of some-
: .

,

e type light oil on bronze bushings will he1p prevent excessive
,

wear,

rs

1.9 -Inspect drive cable h'ousing or conduit. This conduit can-be

damaged by dropping it across a hot weld, severe kinking, .or.

by dropping some object on the' conduit. Any of these can
,

prevent the drive cable from moving freely. The conduit at

the end connections -may become damaged from excessive ficx-

ing while being assembled or disassembled.

Maintenance: In any case where the inner-liner has been

damaged, the conduit must be replaced. When the outer
s

-

covering has been damaged, waterproof tape should be wrapped

around the break to prevent the entrance of water or other(x
;k ,)
[ corrosive substances. If the extreme ends of the conduit

'

,

.
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f% - are damaged, _ they tend to permit the gear to wobble and ]O.'

.

eventually wear out.
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Source Changing Instructions for C-10 Shipping Container''

r.
!, - '- Attached is a cross-sectional view of the shipping container

'

used for transporting your pigtail source. The container has
'

two' lock boxes--one on each side. One lock box is labeled,

"New Source" and the lock box on the opposite side is empty
and is to be used for the decayed source to be returned to'

L Gamma Industries. The following procedure should be used in
the source changing operation:

,

ALWAYS HAVE PROPERLY OPERATING SURVEY METER AT HAND WHEN
CHANGING SOURCESI

1. Survey container with meter. Surface reading should not'

exceed 200 mR/hr.

2. Connect the short exchange tube provided to the empty
lock box with the other end attached to_your camera.

3. Unlock the lock box.

4. Connect your control cable to the pigtail.

S. Crank source from your camera into shipping container.

6. Survey.

7. Lock the lock box. De certain to position ball on
pigtail directly beneath lock plunger as indicated

L on attached cross-sectional view.

8. Disconnect source tube from shipping container.

9. Disconnect pigtail from the control cable.

10. Connect control cable to new pigtail.

11. Screw exchange tube into coupling of container.
.

12. Unlock new source side.

13. Standing as far away as possible, retract control
cable which will pull source out of shipping container
and into your camera.

14. Survey,

15. Lock camera and shipping container.

16. Disconnect control cable from pigtail. |

.,

G
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~ 17. . Unscrew the exchange tube from your camera and from the

s('T)' shipping container.
!.x -

|U
~

18. Survey shipping container and do not ship-if surface !
radiation' levels exceed 200 mr/hr, or 10-mR/hr at three i

,

,

feet.
L,

,

19. 'After the exchange has been completed,.the radio- t

[...
-Gamma' Industries. Records must be maintained by the i

'
grapher shall prepare the decayed source for shipment to ;

'

R +

' radiographer' showing receipt and transfer of the radio- |'

~ active material. ;'
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TRAINING i

) 2,

-

5.1 Initial Training

Each radiographer trainee shall attend a one week
'

, . course, given by Gamma Industries, specifically to
fulfill the NRC's regulroment for initial training. ;

;

In addition, radiographer trainees will receive,eight
hours instruction given by the Radiation Protection
Officer on written Operation and Emergency Procedures.
This will include a review of Federal Regulations and
the following:

|, 1. General Introduction
2. The handling and use of radiographic equipment;,
3. Methods and occasions for conducting surveys,
y including acceptable exposure levels

4. Methods for controlling access to restricted areas
5. Methods and occasions for locking and securing

'

radiographic equipment
6. Personnel monitoring
7. Transportation requirements >

'

8. Minimicing exposure in accidents
9. Notification procedures in accidents

10. Record keeping
11. Daily checklist -

L
Following the period of initial training, a written - j

examination will be given.

Following successful completion of the initial training -

and testing, candidate radiographers will undergo a
minimum of eight hours of on-the-job training under

,

the supervision of the Radiation Protection Officer. !

Oral examination and evaluation on safe handling of
isotopes will be given.

,

5.2 Additional Training

The trainee will gain additional experience with specific
radiographic equipment and radiation measurment instruments
and record keeping necessary for the taking of radiographs
using our written Operating and Emergency procedures. A

- review of applicable Federal Regulations will be a part
'

of the on-the-job training. This training will include
,

I an oral examination and a surprise " mock" emcrgency
| staged by the Radiation Protection Officer. The Radiation
L Protection officer may require any extension of this

fy job training period until he is satisfied that the e

\_) trainee-has adequate knowledge of Federal requirements,
,

L -5.1-
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h 5.2 (Continued)- I

i/
( - \_ specific radiographic equipment to be used, radiation

detection devices.to be used and has adequate skills to
take radiographs to company specifications.t

,

:

5.3 Training'for Radiographers !
<

""
During the three month period as a radiographer's
assistant, persons who are to become radiographers will
be given further training in the subjects outlined

y below:
1

1. Fundamentals of radiation safety
2. Radiation detection instruments to be used
3. Radiographic equipment to be used
4. The requirements of pertinent Federal Regulations ,

5., Written Operating and Emergency Proceduresi

The instruction on parts 1, 2, 3 and 4 above will be
obtained in the course offered by Gamma Industries. |

Instruction in part 5 above will be given by our
Radiation Protection Officer. During this instruction,
the relevant material from part 4 will be covered a

;

second time.

!Following the instruction in subjects 1 through 5, a
written examination will be given in all five subjects.
Tne candidate will be required to demonstrate, to the t

| Radiation Protection Officer, competance in the use of f

radiographic equipment and survey instruments in a
practical demonstration which will include all the
steps in making radiographs _following our written
Operating'and Emergency Procedures. .

!!e shall be required to give a demonutration to the
Radiation Protection Officer of his competance using the
equipment, with a " dummy source" instead of a radioactive
source.

5.4 Training for Experienced Radiographers and Assistants

Persons who are hired as experienced radiographers shall
be given training in the company's written Operating and
Emcrgency Procedures and on-the-job training in the use !

of the specific equipment.

7y
V.

L
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>5.4 (Continued)
:
/ They will then be given the same written tests as will'

,

be given newly trained radiographers. They will'

be required to demonstrate to the kadiation Protectione

i officer competence in the use of the company's specific
radiographic equipment and survey equipment,-following
the company's written operating and Emergency Procedure. ,

Experienced radiographer's assistants will be given the
same training and testing as inexperienced assistants.

Periodic training will be given at six month intervale -

to radiographers and assistants. This course will reviews -

1. Federal Regulations !
2. Written Operating and Emergency Procedure
3. Company policies

' 4. y Specific radiographic equipment to be used
5. Radiation detection instruments to be used
6. Any changes in 1 through 5 above.

This training will be given by the Radiation Protection
Officer. Alonso & Carus Iron Works, Inc. shall certify
that all radiographers have satisfactorily fulfilled
the requirements of this manual.

i

?\v
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h. , MANAGEMENT CONTROL

}~

6.1 Management Control Procedures

The management control system should assure compliance
with all applicable regulations through a system.of
management maintenance and review of records and
procedures.

The: Radiation Protection Officer shall be responsible for
reviewing and verifying that all records are in good
order and up-to-date, including utilization logs,
personnel monitoring records, radiation surveys, and
source receiving and transfer reports. He shall be
responsible for semiannual leak tests, quarterly source
inventory and annual dosimeter calibration. When the RPO
does not personally perform the activity, he is responsible
for seeing that outside service shall be performed as
reghired.

The Radiation Protection Officer shall have the authority
to stop any operation for reasons of safety and shall
have the authority to remove a radiographer or assistant
from a job for reasons of safety.

When a safety deficiency is observed, the deficiency
shall be reported in writing to the Radiation Protection
Officer, Wilfredo Rivera Febus.

The Radiation Protection Officer has the authority to'

issue purchase orders in a radiological or other safety
related emergency.

The Radiation Protection Officer shall conduct periodic
I inspection (at.Jeast_ quarterly. and usually unannounced)
p of radiographic operations to assure that license
| conditions, Federal rules and regulations, and. company's
L written Operating and Emergency Procedures are followed.

The Radiation Protection Officer shall keep the source
|' receipt, disposal logs and quarterly inventory records.

,

|

When deficiencies in performance are noted, either as a !

result of periodic inspection or as a result of other
management inspections, a determination shall be made as
to the cause. The results of the investigation shall be
made in writing and shall be reported to the Radiation
Protection Officer. A determination shall also be made
by the Radiation Protection Officer as to the nature of
the action required and the amount and type of additional

.r
- training required. ;

v
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V Internal Inspection Fo
,

I 1. General

E ''
A. Name of Radiogry ter

_

D*to Previously Inspected
i >

B. Name(s) of radiographer's assistants
Date Previously Inspected
Date Previously Inspected

C. Inspection performed at

(name of job site)
cn by

(date) (name of inspector)

D. Announced inspection Urannounced inspection

:

II. Inventory of. Licensed Material

!bdel No. bbdel !b. Serial !b.
Isotope Activity of Source of Camera of Camera

A.

B.

C.

III. Personnel Monitoring

A.' Film badges available and worn
| B. Dosimeters available aryl used

C. Dosimeter charger available
D. [bsimeters zeroed at beginning of work shift
E. Dosimeter reading:

Name Current Dosimeter Reading

k)m

-6.2-

,

.-- y -- .n . m _a. N._ . m.w_ .in_m. .n. e.



ypw-- - s

P;
'

h
\sInternal Inspection Fonn (Cont )-

IV. Instructicn of Personnel

) A. Radiograyher has copy of license
B. Radiographer has copy of cperating procedures
C. Radiogra;her has copy of mergency procedures

Notice to DT oyees, posted1D.

E. . Radiographer has copy of regulations

V. Records

A.' Survey records adequate
_

!- B. - Dosimeter reports ' adequate

C. Shielded position survey adequate
__

[1 D. Utilization log r.dequate
E. . Daily equipnent inspection record adequate
F. Inspector verified condition of equipnent

VI. Storage and Use Precautions

A. Device secured W en left unattended
D. Radiation levels determined outside storage area"

C. Survey nade prior to storage
D. . Exposure device lock working properly
E. Survey of device (and scurce tube) after each exposure

_ _ _

F. Radiographer maintains surveillance over radiograph 9r's
operations -

G. Maximum radiation level at restricted area cour.dary

H. Unrestricted area exposure rates ca 9 y with regulations mR/hr1
_

I. Radiation area posted adequately
111 h radiation area posted adequatelyJ.- 9. f.

K. Storage area posted adequately
' L. Transporting vehicle placarded properly
M. Devices secured in vehicle

-VII. Instruments

A.' Manufacturer of survey meter
L B. M:x3el of survey meter'

,

|.-- . C. Date.of last survey meter calibration |
'

J D.- Date calibration Fae |

|

E.- Survey meter worki.ig properly
; -6.3-
1
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DUTIES AND RESPONSIBILITIES

'( )
'~'

O__F
t

RADIATION PROTECTION OFFICER |
,

t

1. Serve as the licensee's liaison officer with the Nuclear
Regulatory Commission on license matters. j

2. Maintain control of procurement and disposal of licensed
!material.

- 3. Develop and maintain up-to-date operating and emergency i
L procedures. ;

4. Establish.and maintain a personnel monitoring system.
,-

i

5. Pro, cure and maintain radiation survey instruments.

6. Establish and conduct the training program for radiographers
and radiographers' assistants.

7. Examine and determine competency of radiographic personnel.

8. Establish and maintain storage facilities.

9. Maintain exposure devices, radiography facilities, and
associated equipment.

10. Establish and maintain the leak testing program.

11. Establish and maintain the internal inspection system.
4

12. Perform source replacement and source tagging operations.

13. . Conduct quarterly inventories and maintain utilization
logs.

14. Maintain survey instrument calitration program.
i

15. Establish and maintain the licensee's record keeping
system.

i 16 . . Assume control and institute corrective action in
h emergency situations.

17. Investigate cause of incidents and determine necessary
PREVENTIVE action.

18. Censult with management and radiography personnel.
/~N

. L/?
r

-
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RADIOGRAPHER'S DESIGNATION

l
'

.

* .

t E gin h 6 kt VEfL A has successfully completed'
'

<

the- Radiation Safety Course . und' the Radiographer's Test,

Heg.is now authorized to perform .the duties of Radiographern.
.,

-

"/b under this Company's By-Product riaterial License.

License, No~. 52-19438-11
.

. -
. , c

'Date: - 'O ed e \ b k k 7 b
- .. . .q

.

-

.

- .I ' 'b
,

- . .

-]
'

.R; ,DIATION SAFETY OFFI R .

s

| 3 i

h ' "-7 '
|,.

t
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,Mr. Wilfredo Rivera: worked with;LArnold Greene Testing ; Labs,
e

-~ . .

. , . .
.,

( 1
' '

.
-

'g a. > . O 'using 1 Ir-192' cranki out'.-L sources.~ f rom ~ 197 5. until' March, i 1980. <

. &-; ',
; lie worked: with Co-60 crank out sources for..- four- months. Mr . :

'
'.' :

1 Riveralworked with-Ir-192 crank.out' sources ~while employed at--:
,Caribe 2 Shell and Tube ? from June, > 1982 until November, ? 1982. '"
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P TO WHOM IT MAY CONCERN:,

O

This is to- certify'that Mr. Wilfredo' Rivera Febus (SS: ,583-66 4895h
n

.

!. -
. ,

.

l d there..
' ' was employed by our' firm.since' April .1975, and.was continuously emp oye

.

t,.

after until March 11- 1980 when we ceased all operations,
c .

.

a.
. . . Mr. Rivera held the' following Qualifications ini.To this dateha s

P'' .

accordance with the ~A.S.N.T. requirernents. .

c;
.:

m, Radiographic Testing Lovel II . q
,

,

~

"

. Level IMagnetic Particle. )
-

Liquid Penetrant', - Level I. il
<y
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g , :7 ' NONDESTRUCTIVE TESTING PERSONNEL QUALIFICATION RECORD . ,;L .
'

, ',

,";,3 p. . f,. L' .; , .,u. . g.t , - ' H.,* ; y ,',e p . ., L.:,
-

. . . . . , , ,

. . ._ . .i . , .. . . , ,

NAME: Wilf redo - Rivera Febus_ * ,*. Level of Certification: ' Trainee Level''I! >
_

... ..- . . . . . ..

lNDT. METHOD: Radicaraph'ic hestinh Date of Certification: June 1975
'

' I ' ''
.

. . ...

.i -
' '

' !
EDUCATIONAL BACKGROUND AND-EXPERIENCE:

-

.

' High School1970 _1973 -- . .

Francisco Oller - Catano
,

1973 1975 Electronic Course .--

Vocational School:..

Tomas Jongay - Dayamon
.

1975 to present.. Arnold Greenc Testing Labs, of P.R. , Inc.
.. ,.

. .
.. ,

'

NDT~ TRAINING: c

Arnold Greene Testing Laboratories of P.R., Inc.
.:.

*

EXAMINATION DATA:. . .<

I Actual Grades .

DateL of Exam. - General Specific Practical Final Grade,
_

83%June 1975 80% 00% 90% i

~ .

Final grade computed as follows:

' Percentile weights assigned:

0.5General =

0.2S'pecific -=

Practical = 0.3

(Specific grade in % x 0.2) +(General grade in % x 0.5) +
Final grade(Practical grade in % x 0.3) =

VISION TEST RESULTS:

Distance Vision = 20/20 Near Vision = O.K.
.

. .

..

David Eric Cintron, P.E. j';~ ..
n .;4 K i)/Chief Examiner
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. _N, D. T. ~ TRAINI NG ' RECORD

0ILFAGo i u/6RA Faas cirE atREo: 4, 7T
TECHNICIAN:

-

c1Rra oarEs a b M M CFREVIOUS EXPERIENCE: Magnetic Particle .
.

_; Penetrant F __ DEddy Current __
; Ultrasonic

;

{ ptR. p I, Cacna Ray ; X-Ray
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Other:
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n,c.w n, ,.

-- - DATE HIRED: // '/f'
~BIRTil DATT: f / A W /A'/ 7.PREVIOUS EXPERIENCE: Magnetic Particle

__-

,

s- '
_ Penetrant F_

-;
Eddy Current -D _,;-.. _ _ _ ;- Ultrasonic '

X-RayGamma Ray __
; ~ Radiation Safety _ ;
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s(, /'s '= ) Mr...Laureano Carus Gonzale's,;the designated Assistant |RPO,
1 15, attended North. Eastern. University;(1980-1981) majoring-in

4 'mechanicaltengineering. He completed' a one' week: radiography'

,

training' course ^.at: Gamma-Industries,JBaton Rouge,: Louisiana,,

E + . ' Course #187, Ein February 1983.-
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; / " .'. I I I '. - RADIOGRAPHIC-EQUIPMENTJ

h l.. I.-= 10ix;14.4'= 144 R/hr.
d'. = lEft.

R d = 10 ft..

I

1/144 = (1/10)2-
'

'

I . ! = :144 E x| (1/10) 2 '144'x 1/100 = 1.44 R/hr.'=

1,440 mR/hr.

In.8 hours, the men: would receive 8 x 1,440 mR/hr.
= 11,520 mR/hr. .

E I

2. 10 HVL,

3., True
t,.

. False .4

5. True-

. q
6. .The radiographer'must inspect the exposure j-

device'and complete an' inspection list each j

time the equipment is:used. d
1

:- 7 . A quarterly inspection of all inspection
devices will be performed by the.R.P.O. All
required maintenance at-the time will be !

~

i

performed.by the R.P.O. with assistance from
a-radiographer:if: required.

8 .' To-ensure that the' source is in shielded
(safe) position, j

i

9. All shipping plugs and-locking devices will j

te checked to make sure that the source-is !

in the safe position. !

10. End of the short leader cable.
1
>.

i|

?

: ,

: i

-8.12- ,.
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9 ^y,b -iv.- FEDERAL REGULATIONS'

'

1. .When_ radiographic. operations are conducted. ,

_

-in the< field,.a radiographer must be physically.
Ou present at'the site of the operation and

: provide ~ direct, personal supervisionLat all
* '

: times.- True False:

2. The radiographer's assistant can take a
. radiographic device to a remote site without-,

. .the radiographer's supervision, provided-he-
M has.the radiographer's authorization.
i True- False'

,

3. Provided a scaled source.is new, the first
~1eak test can be done six months after it

~

is puttinto use, even if untested by the, y
manufacturer.. True False

14 . During radiographic operations, the sealed d
source. assembly shall he secured in the
shielded-position each time the source is

,

returneduto that position.- |
.True- False

5. Daily doismeter readings-need not be recorded 1
-for all personnel when no-radiography has d
been-done. True False R

]
6. A. radiographer need not determine that a '

sealed-source has been returned to its
shielded position after each use. A survey :

at the end of the working day will' suffice.
True False

'7. Each radiographic exposure device shall be
provided with a lock or outer locked container,.

and shall be locked at all times except. . ..

when under the direct surveillance of a

.

8. Locked radiographic exposure devices and
storage containers shall be physically
secured to prevent tampering or removal >

'by

*
. ..

d. ~
.

-8.13-
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. 9. c -Each survey instrument'shall"be calibrated

,1-9
' ~ ~ ~'

,
-

at intervals'not to exceed' ;
' months.-

* '
,

.
.

10. Each sealed source must be tested for
. e

leakage at intervals--not to exceed- :i,
,

,
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. c
l'. True

1 : .

-2.--False. |
h j

,. m. . , 3 . t. False - '
,

(-

,

: ;
a: 4. ; True L

5. False ~ ;
I

if

6. False
i . . N

7. Radiographer; Assistant Radioagrapher

*

.
8 . -- Unauthorized individuals''., .

-9.- Three moriths'
'

.
' ' ' : 10. Six-months

.

I

t''' .

.

t

,

' .'

I^

i ,

-

' p.-
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|
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_' V.: WRITTEN OPERATINGLAND' EMERGENCY PROCEDURE'^ -

'

SpecificiProcedures.
'

l'. We doinot always have to carry radiation
'

warning'signv on.our: truck since many.of our
clients have them for ouriuse.
True'

_

False
1

2.-- ' Batteries may be' changed in the field without -!

recalibration of tho-aurvey-meter. >
'

.
,

_

FalseTrue

3 '. The propor way to handle a sourco disconnect
'

:Ls -

t,

t
-

3
' .

4. .ite radiographer's assistant may maintain
surveillanco over a restricted aron and reel 'l

if the radiographer:is not-present. |

True Falso- ,

,

5. She radiographer's assistant may carry in the
source from a remote site without the direct>

supervision of the radiographer.
'

1 True Falso ;,

6. - The utilization log . remains in the office -

so.that the President of the company knows
where tho' source is. True False

7. -If a dosimeter goes off scale, it must be
immediately recharged so that as much as is
.possible of the day's exposure can be recorded. i

True False

8. Even when the perimeter of the restricted
area is posted, the radiographer or his
assistant.must maintain direct surveillance of
the area. True Falso

i

-m
.

-

1
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9. When is-a dosimeter supposed to be; zeroed?-

Q:
,

.

'd

- 10 . Describe theisigns to be used on vehicles
hauling radiography. sources:on public roado.-
-when yellow-III labels must be used.

,

r

s

_d.'

9
>
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V.,-: WRITTEN OPERATING'AND' EMERGENCY PROCEDURE j
.

* ' Specific Procedure -
t'

-1. False-
-. ;

2.- True- |- <

:3. Do-not-panic, do not.try to rescue the-source.- |
Establish and post a' restricted area, prohibit'
entrance to.this area, notify protection
officer. ;

' ~4. True

5.' False

s' 6.. False
; i:

7. False

8. True
1

9. Daily.or at the beginning of shift.

10 . - " Radioactive" signs meeting the requirements
of the Department of Transportation chall be
in evidence on all'four sides of the vehicle.-

.

!

.

1

1
1

,

|

1
!

:f |

,hj _

|

|
-e.1a- 14514 i

;
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; 9.- ,What.is.the function of a Safety Plug?--

<

;
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10. The source capsule is conner::ted to the
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'' I COMPETENCY EXAMINATION AND~ EVALUATION

A i
" 8.1- General Testing' Procedures ,

'

8.1.1' Following.the initial stage of radiographer
' training,'a-60 question written examination shall i
-be given. The1 examination is divided into five?

'

parts:

9 QUESTIONS SUBJECT >

l' .

Fundamentals of radiation _ safetyk :2CF
.

,I' 10 Radiation detection instruments ,

['
10. Federal regulations
10 Radiographic equipment,

10- Alonso & Carus Iron Works, Inc.
Ly written Operating & Emergency

~

Procedurey

8.1.2f A~ passing grade will constitute 80% correct
answers on each section. If a cection or

i sections are not passed, the trainee may retake
those secti'or.s in one week, following a period ,

..t of review. If a section is failed a second time,
additional training will be given before the test

'

can be retaken.

8.1.3 A sample test and answers-follow (pages_8.2-8.18).
At least 25% of the questions.will be changed

; each time the test is administered.

8.1.4 A. formal oral examination shall be given and
on-the-job examination procedure shall include '

-

1 questions by the examiner to aid in determining
competency in all areas of operation. Performance
shall be checked by the examiner in all areas'of
the written Operating and Emergency Procedure,
including specific.adherance to the procedure,
ability to properly. define and post radiation and
high radittion areas, use of radiographic equipment,
surveying instruments and personnel-monitoring
devices, proper transportation of sources and the
trainee response to a " mock emergency" such as a
source disconnect. A written evaluation of the
trainee performance will be made at this stage.

8.1.5 The tests given to radiographers and assistant
trainees'and their results, as well as records
of oral and practical examinations and the
Radiation Protection Of ficer's evaluation of

|

,
.

trainees, will be maintained by Alonso & Carus

.. Ef') - Iron Works, Inc.
v,

- -8.1-
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8.2' Sample Test"

j y;a

4, / " 1.- FUNDAMENTALS ^OF~ RADIATION SAFETY

I 1. The following quarterly exposures'are permis-
sible under the regulations'of the U.S.N.R.C.:,

whole bodyr. head and trunk; active blood
' forming organs; lens of eyes; cur gonads---

~

rem.

2.- The. dose'to the whole body, when added to
the accumulated occupational dose to the whole
body shall=not-exceed rems
~ here "N" equals the individual's age in years. _ ." w
at'his last birthday.

m . ..

" 3. An individual within a restricted area who
is under 18 years of age shall not be exposedp
to radiation in excess ofy
percent of the limits specified in Part 20.

,

| 4.- Ordinarily, radiation levels'in unrestricted
areas must not exceed millirem _
in any one hour or millirem
-in any.seven consecutive days, assuming an
individual were present in
the area. i,

i|
5. . High radiation area posting is required

in areas'where a major portion of the body
would receive, in any one hour, a dose in
excess of millirem.

6. -Define '" radiographic exposure device."' *

y
i

t

7. Personnel monitoring is required for each
individual who enters a high radiation
area. True False

8. -An area in which a major portion of the bodies
of employees could be exposed to 4 mR/hr,
8 hours / day, 4 days / week must be posted as~

a " Radiation Area." True False/'
/

!^
%- ();

-8.2-
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' ' 7 p.

Is?|", .9. :In1 general, containers'of radioactive' materials

'
'must bear labels bearing'the. radiation 1 caution<

symbol and the words '' Caution--Radioactive. .

Material . " An' exception toLthe' general rule- 1

applies to' licensed materials in quantities- !
'

.less than certain specified : limits.-
True False

, . .

We'are required to report immediately,Jbyf10.
~y

4~ . telephone and telegraph, thefts or losses "
-

of licensed material, provided-it appears to ;

us as a substantial-hazard which may result.- !

to-persons ~in unrestricted areas. j
" '

-True False J

11. 41en'are working in an area which is 20 feet I

from a source of Cs 137. The radiation |
,

~ ""
' intensity,is.8192 mR/hr without any shielding.,

-How many half-value layers will be. required.to ,

-reduce the dosage. level to 8'mR/hr?

zl2. If ~a' person is in a 400 mR/hr field, how
. .

many minutes may' he remain if he . is to accumulate'
,.
-- '100 mrem?

;

13. De fine :
Curie

14. Definer.
Dose

:

15.- ' Defines.
Half Life

7

|-

16. Define:
* Half Value Layer

..

L Af
,

i.

-8.3-
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!
' s ! ._ 17.- Define's--

>'

Occupational: Dose-4> 1

,

,

,- 4

h

- 18. High~ Radiation Area,

.i! '.
t ,

19. - An--Ir 192' source irradiates:50 mR at 50 feet.
G What'is the dosage rate at 20 feet?

|. 20. At'aidistance of three feet in air from a-
source of Cobalt 60, the'' radiation level is''

200/mR/hr. What is the source strength, !
," assuming no scatter? '

4

0

1

i

i
?

.,

T

.s.

. p.

. 0.
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B' ,<jk I.: z FUNDAMENTALS OF: RADIATION- SAFETY'

_
.1. - 1-1/4 per calendar quarter.

"2.. 5 (N-18)

3.; 10 ;

1s

4. 2; 100;-Continuously
,

5. 100

6. Any instrument containing a sealed source
fastened or contained therein, in which'the
sealed source thereof may be moved, or L otherwise:C

' changed, from a shielded to an unshielded *

-position for purposes of making a radiographic1,

exposure.,

7. -True

8.. True
;,

9. Truc

10. True

11. - Approximately 9-1/2 HVL of lead.

12.. 15 minutes 'j

13. A. curie is that quantity-of radioactive material
which' undergoes 37 billion disintegrations por
second 10(3.7'x 10 DPS) ;

14. The quantity of radiation absorbed per unit of
mass by the body or any portion of the body.

15. The period of time required.by a radioactive ;

material to lose half of its original radioactivity.

I16. The thickness of material required to reduce
the intensity of the radiation by one-half. !

i

17. Exposure of an individual to radiation. |
18. Any area accessible to personnel in which there

exists radiation originating in whole or in part
/~j - within licensed material at such levels that a

,

K/ major portion of the body could receive in any
one hour a dose in excess of 100 millirem.

-8.5-
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y )~. II..IRADIATION' DETECTION INSTRUMENTATION1i
~

1. Define:
' survey

.

(f )

: r

2. Define:

. Dosimeter
'

-i,

, - ;
' |-

3.- Define -

Film Badge ;

d,- ,

:

4. Define ,

Geiger Counter _

,

*5. :Definet-
Personnel. Monitoring

.

6. Definos
"

Survey Meter
i

7. hhen should.a survey meter be used? |

h

8. What are the characteristics of a survey meter" '

that should- be selected for uso in radiographyw--
operations?

f( ,
'
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:ijj '9. What devicess
~

monitoring?
'

|are required'to be used'for personnel.c -

,

< >
. . . .

v,+

10..-What' distance from a'10 ci source of Co 60 would. ;.:

a survey meter; measure 20 mR/hr? j
1
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' ,/h =II.-' RADIATION DETECTION INSTRUMENTATION- -i,

w ,

l.- AnLevaluation of the radiation hazards- :

k incident to the production, use,-release,; !
: and _ disposal' of . radiation under . a: specific |.cet of' controls.+-

a, -2. 'ALdevice designed:to'be wornfor carried-
""~

'

by an individual for the purpose of measuring- ;
the dose received. I

-3. LA packageJof photographicLfilm worn like' ;{
a badge by workers to measure exposure-to' ;)

~

ionizing: radiation.
,

4. Radiati u. detection and measuring' device.
=It contains aEgas~ filled tube which discharges. '

" ,'
electrically when' ionizing radiation passes
th rough - it . '

'

5. Devices-to.be worn or carried:by an_-i'ndividual; q
for the purpose of measuring the dose-received. "

6. A. portable' instrument which measures dose
' rate of exposure or radiation intensity. i

d
7. "At all' times when performing surveys and !'

: radiographic operations.
,

8. Ruggedness, fast response to radiation,.and
it must measure accurately 1 R :per hour.

_

..9 . .. Dosimeters, film badges, survey meters or TLD.
~3

.

\

10. D = 7,200 or approximately 85.1 feet.

.

.. '!

~

c ,

,

i
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|O.
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III. RADIOACTIVE EQUIPMENT'

1. A 10 curie source of Co 60 in to be used
.at 10 feet from a group of workmen. What
dose rate will they receive? What dose
would they receive in 8 hours?

NOTE: The dose rate-for Co 60 is_14.4 R/hr/ci
at 1 foot.

2. A 10 curie source of Co 60 is to be used
.at 10 feet-from a group of workmen. How
much lead shielding would be needed to
reduce the dose rate to less than 2 mR per
hour?

3. The pigtail connector may be taken out,
3' cleaned,and examined. True False

l'
'

4. The source capsule is contained in a shield
which reduces the exposure to a maximum
of 500 mR/hr at surface.
True False

5. The source tube should be checked daily
for bends, worn ends or anything else that
may affect its use while in operation.
True False

,_

6. How often does the radiographer have to check
the camera and equipment?

.

7. Ilow often is the R.P.O. required to check
the camera and equipment for maintenance?-

,

_

I.
;
'

8. Why should a radiographer survey his equipment
after every exposure?

I
; ,

oO
;
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