W . : —— Ul NUCLEAR uuuuvuvm
4 el ) APPLICATION FOR MATERIAL License 0 0 =205 Y/ —ttes

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLIC (ION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING AP uc.n-ou SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

| APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLIC.. “JONS WITH If YOU ARE LOCATED IN
B NUCLEAR REGULATORY COMMISSION ILLINOIS, INDIANA, IOWA, MICHIGAN, MINNESOTA MISSOURI OMIO, OR
gnm g: m&mu “ND MATERIAL SAFETY NMSS WISCONSIN, SEND APPLICATIONS 70
: US NUCLEAR REGULATONY COMMISSION, REGION 111
me APPLICS 1OMS AS FO-LOWS. ¥ YOU ARE MATERIALS LICENSING BECTION
TED N 796 ROOSEVELT ROAD
GLEN ELLYN, IL 80 -
: 7o NEW HAMP z‘ns‘umv NEW YORK. PENNBYLVANIA MONT
Mwna. % : ‘ y ARKANSAS COLORADO, IDAMO, KANSAS, LOUISIANA, ANA NEBRASKA
RHODE IBLAND. OR VERMONT. SPPLICATIONS TO NEW MEXICO, NORTH DAKOTA, OKLAMOMA, SOUTH DAKOTA, TEX 5, UTAN,

T T
U.S. NUCLEAR REGULATORY COMMISSION, REGION | R VIR S0 T 7o

XA ASLD ST HCTON Y AL AR AEOUATES, SN 0N
KING OF PRUSSIA A 19406 ::J:c?:‘o:«uvzx‘ g“o:\:t gl
PUERTO MICO_ BOUTS (A TENNERSEE, VIRGINIA VIRGIN 1BCANDS. OB ALASKA nu&u CALIFORNIA HAW All, NEVADA, OREGON, WASHINGTON
WEST VIRGIK. A $T74D APPLIZATIONS 10 ::o US TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND AFPLICATIONS
NUCEAR MATERALS BAFETY SECTION O ¢ U b NUCLEAR REGULATORY COMMISSION. REGION V
101 MARIETTA STREET SUITE 2000 NUCLEAR MATERIALS SAFETY SECTION
ATLANTA, GA 30820 1480 MARIA A (. SUITE 210

WALNUT CREFK CA 4586

¥ ONS LOCATED IN AGHEEMENT STATES SEND APPLICATIONS TO THE US NUCLEAR REGULA™ YHY COMMISSION ONLY IF THEY WISH TO POS £S5 AND USE LICENSED MATERIAL
| (ATESBUBJECY TO Ud KUCLEAR REGULATORY COMMISSION URISDICTION

1 THIS IS AN APPLICATION FOR (Check appraprie  .cem) '2 NAME AND MAILING ADDRESS OF AF®I ‘" ANT (Luiude 2ip Coue’

A NEW LICENSE ; :
lmnmnnomcmtnuunsz'21350-01 Alonso § Carus Iron Works, Inc.

.;:;'0.13-;”’(,1 .
C. RENEWAL OF LICENSE NUMBFR P.0, Box 566
Catafio, P.P, 00632

3. ADORESS(ES) WHERE LICTNSED MATERIAL WILL 8 USED OR POSS 3SED

Puerto Rico (1) Alonso & Carus (2) Temporary job sites

4 NAME OF PERSUN TO BE CUNTACTED ABOUT THIS APPLICATION TELEPHONE NUMBER
P -
Walfredo Rivers Febus - RPO or José A. Ruiz (809)73%8-1065
SUBMIT (TEMS & THROUGH 11 ON 8% x 11" PAPER. THE TYPE AND SCOPE OF INFORMATION TO ¥E PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE
5. RADIOACTIVE MATESIAL

& Element and mass number, b chemical and/or physical form, and ¢ maximum smount 6 PURPGSEIS) FOR WHICH LICENSED MATe AIAL WILL BE USED
whigh will be poisesssd at sny one time

7. INDIVIDUAL S) RESPONSIBLE FOR RADIATION SAFETY PROC 'AM AND THE IR :
TRAINING AND EXPERIENCE 8 TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

0. FACILITIES AND EQU PMENT 10 RADIATION SAFETY "ROGRAM

e
V2 LICEWIEE FEES (Sew 10 CFR 170 and Section 170 371)

< AT f AMOUNTY
11, NASTE MANAT EMEN FEE CATEGORY encLoseo 8 300

13 CFATIFICATION. (Mus' de compiesed by sopiicent] THF APPLILANT UNDERSTA’ DS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE
BINDING UPON THE APPLICANT
THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEMALF OF THE APPLICANT N.MED IN ITEM 2 CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFOAMITY WITH TITLE 10, CODE OF FEDERAL REGULATICNS, PARTS 30, 32, 33, 34, 35 AND 40 AND THAT ALL INFORMATION CONTAINED MEREIN,
IS TRUE AND CORRECT TC THE BEST OF THEIR "NOWLEDGE AND BELIEF

WARNING 18 US.C SECTION 1001 ACT OF JUNE 26, 1948 2 STAT 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT DR AGENCY OF THE UNITED STATES AS TO ANY TATTER Wi HIN (TS JURISDICTION

SIGNATURE -CERTIFYING OFFICER 4 PY'ED‘P":NY D NAME IY'Tsﬁ . JDAT!
k.;/“ ) L:ureano Carus Chairman of the Boar 41188
Ny et s e
89101901C5 BB1115
REG2 L IC30
$2-21350-01 PDR
FOR NRC USE ONLY
[TVPE OF cEE FEE LOO - | FEE CATEGORY COMMENTS APPROVED BY
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ﬂu. 77 V-4 |3 &y, e
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TRAINING

gS.l Initial Training

¢ Each radingrapher trainee shall attend a one week course,
e given by Alonso & CarCis, specifically to fulfill the NRC's
v requirement for initial training.

Radiographer trainees will receive eight hours instruction
given by thc Radiation Protection Officer on written Ope-
ration and Emergency Proce’ 'res, This will include a ro-
view of Federal Regulations ind the following:

General Introduction

The handling and use of radiographic equipment
Methods and occasions for conducting surveys,
including accepiable exposurs levels

Metho  for controlling access to restricted areas
Methous and occasions for locking and securing
radiographic equipment

Perconnel monito~ing

Transportation requirements

Minimizing exposure in accidents

Notification procedures in accidents

Record Keeping

Daily checklist

OO a9 (Pl AR S
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Following the period of initial training, a written
examanation will be given.

Following successful completion of the initial training
and testing, candidate radiographers will undergo a

one week on-the-job training under the supervision of
the Radiation Protection Office: 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 measuvement instruments
and record keeping nccessary for the taking of radiographs
using our written Operating and ‘mergency Procedures. A
review ni applicable Federal Regulations will be a part

of the on-the-job training. This training ~ill 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,
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5.3

5.4

Training for Radiographers

During the thr:e month period as a radiogrephery assistant,
persons who are to become radiographers will be given fur-
ther training in the subjects outliued below:

Fundamentals of radiation safety

Padiation detection instrumen:is to be used
Radiographic esquipment to be used

The requirerznts of pertinent Federal Regulations
5. Written Opcreting and Emergency Procedures

1
2
3
4

Instruction in Parts 1 to 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 thrcugh 5, a
written examination will be given in all five subjiects.
The candidate will be required to demonstiate, to the
Radiation Protection Officer, competance in ihe use of
radivgraphic equipment and survey instruments in a
practicel demonstratingwhich will include all the

steps in making radiogmanhs following our written
Operating and Emergency Procedures,

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

Training for Experienced Radiographers and Assistants

Persons who are hired as experienced radiographers shall
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 newly trained radiographeis. They will be
required to dermonstrate to the Radiation Protection
Officer competence in the use of the Company's specific
radiographic equipment and survey equipment, following
the company's written Opzrating and Emergency Procecure.

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




5.4 (continued)

Periodic training will be given at six month intervals
to radiographers and assistants, This course w:ll review:

1. Federal Regulations

2. Written Operating and Emergency Procedure
3. Company jpolicies

4, Specific radiographic equipment to be used
5. Radiation detection instruments to be "sed
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 a1l radiographers have satisfactorily fulfilled
the requirements of this manual,
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MR, LAUREANO CARUS, JR.
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SYALSIBO & ca’aumm

ROAD B68, KM O HE BO PALMAS PO BOX 566 CATARO, PUCRTO RICO 00632, PHONE (B09) 788-1065
TELEX No 3450186 - ALONCAR

ron 0938

mmmm

e o i e L : poNo 058-83 (C.0.91) ON ALL PAPERS AND PACKAGES
7 2o N RELATIVE TO THIS ORDER.
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Gamme Industries
P.0. Box 1543
Baton Rouge, Loulslana 70821
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PLEASE FURNISH THE MATERIAL SPECIFIED BELOW SUBJECT TO THE CONDITIONS AND INSTRUCTIONS SET FORTH ON THE FACE AMJ

F‘VERSE SIDE HEREOF
SHIP TO ARRIVE AT JOB BY PROTECT L OWEST RATE CHIP VIA
DATE RUSH ' Jmuu !l,"”
TERMS FOB REQUISITION NUMBER
usuals
TYPED BY JOB NO I DATE OF REQ REQUESTED BY
gb Machinery Laureano Carud
ITEM QUANTITY STOCK NUMBER OR DESCRIFTION UNIT PRICE TOTAL PRICE
CHANGE ORDER NO.1 2o our P.0.7 058-83 g
] 4 VICTOREEN -~ Model 541/R [0-200 MA)e-eemcmeceeeeea | ea, b 70(00
? 1 Radiation Survey Metexr - Model 258B----=vewecenn 575100

IMPOARTANT INSTRUCTIONS

B rusase ACKNOWLEDGE RE PO NO pte.€3 (0 N #])
CEIPT AND SPECIFY SHIPPING ot
DATE

B seno TEMIZED INVOICE IN FIVE COPIES TO PURCHASING DEPT . BOX
586 CATARO PR 00632 ATTACHING ORIGINAL BILL OF LADING OR
SHIPPING RES (31204

BB NVOICE MUST SHOW ITEM NUMBER SHOWN ON PURCHASE ORDER

B WHEN PREPAID. ATTACH ORIGINAL TRANSPORTATION RECEIPT

BB CasH DISCOUNT PEHIOD WILL DATE FROM RECEIPT OF INVOICE CORRECTLY
EXECUTED

M PLEASE NGTIFY US IMMEDIATELY IF YOU ARE UNABLE TO SHIP COMPLETE
ORDLR BY DAT, WECIFIED

B e i e el s Laiie e amb o b St e e

ALLONSO & CARUS IRON WORKS, INC.

PURCHASING DEFARTMENT

Laurecaro Canus

8y , ey . ALY

ACCOUNTING DEPT.
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LON3O & €230

ROAD 868 KM O HB. BO PALMAS PO BOX 566, CATANC PUERTO RICO 00632, PHONE (809) 7881065
TELEX No 3450186  ALONCAR

PO NO‘

05828

IRON
WORKS
INC.

Thib NUMBER MUFT APPEAR .
ON ALL PAPERS AND PACKAGES

RELATIVE TO THIS ORDER. *

T e —— s 20 s . e

Sy

) ! Dosimeten @ Model 06-608 (0-10 R)

ea. b 116

¢ 3 St HE T e W K P s
3 —1 SHIP TO "',..A'*:";“A 'r-';._( N"‘}){J L ;:»':-,“ <, Su
P.0. Box 12543 :
Baton Rouge, Loulslona 70811 v
PLEASE FURNISH THE MATERIAL SPECIFIED BELOW SUBJECT TO THE CONDITIONS AND INSTRUCTIONS SET FORTH ON THE FACE AND
REVERSE SIDE HEREOF .l :
SHIP TO ARIIVE AT JOB BY PROTECT LOWEST RATE SHIP VIA DATE OF ORDER
DATE m_ b L R o Ve T il Al ’Im__“_ t, 1943
TEAMS FOB REQUISITION NUMBER
wbuals ” SR I ST VA B S
TYPED BY JOB NO DATE OF REQ REQUESTED BY
st e gl PRI ] SN s T e e Laureans Carnd
ITEM _] QUANTITY STOCK NUMBER OR DESCRIPTION UNIT ] PRICE TOTAL PRICE

W PORTANT INSTRUC TIONS —_— A S

B i ase ACKNOWLEDGE R PO NO e
CEIPT AND SPECIFY SHIPPING SN mr}"“””"’“‘_‘
DATE

- SEND ITEMIZED INVOICE N FIVE COPIES TO PURCHASING DEPT BOX
6686 CATARD, PR Q0832 ATTACHING ORIGINAL BILL OF LADING OR
SHIPPING RECEIPT

. INVOICE MUST SHOW ITEM NUMBER SHOWN ON PURCHAS" ORDER

. WHEN PREPAID. ATTACH ORIGINAL THANSPORTATION RECEIPT

. CASH DISCOUNT PERIOD WILL DATE FROM RECEIPT OF INVOICE CORRECTLY
EXECUTED

. PLEASE NOTIFY US MMEDIATELY F YOU ARE UNABLE TO SHiP COMPLETE
VRDER BY DATE 5PF LIFIED

ALONSO & CARUS IRON WORKS, INC.

PURCHASING DEPARTMENT

Laureano Carus.

BY /"”"/ - -
ACCOUNTING DEPT

YA e
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. : IRON
WORKS
INC.
ROAD 868 KM O HE. BO PALMAS, PO BOX 566 CATARO PUERTO RICO 00632 PHONE (809) 786 1065
’ TELEX No 3450186 - ALONCAR
SR ke W THIS NUMBER MUST APPEAR
e y PONO 1410-82 ON ALL PAPERS AND PACKAGES
; P . RELATIVE TO THIS ORDER,
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Raton Pouge, Loulslanz 70877 Ly '

PLEASE FURNISH THE MATERIAL SPECIFIED BELOW SUBJECT TO THE CONDITIONS AND INSTRUCTIONS SET FORTH ON THE FACE AND
REVERSE SIDE HEREOF

S 1IP 1O ARRIVE AT JOB BY PROTECT LOWEST RATE SHIP VIA DATE OF ORDER
DATE Feb. 15 1988 24 Die. 02
TTEAMS I FOR REQUISITION NUMBER
30 daub :
e Y. e R JOB NO o ] DATE OF REQ REQUESTED BY
mb 8 [ 7 £ 110 Plc.8? L. Carud
ITEM QUANTITY STOCK NUMBER OR DESCRIPTION UNIT PRICE TOTAL PRICE
1 ) £21-1001-006 Gamma Centuny SA Taddium-192 Pad{o~ 2065.00
oraphy deviee, per aflached brochare
2 ! §11-1002-018 Gawma Tndustales ncmote control 440.00
assenbly, 25 foot femgth, per attached brochure
L ) §11-1003-104 Caume Tndustrles sour~e tube 109.78
assembiy, metal, 7 foot Lenmgth, pe. attached
brochunre
4 ] £11-100%-001 Camma Tndustnies sounce fube 146.50
assembly, 14 foot fength, metal, yer attached
brochkune
5 ! §21-0690-252 Camma Industnies survey metex with 275,00

dosimetex chargen, Model 2528, pea attached
brochune

é 1 801-1004-001 Gamma Tndustales Uni-1 side 162.50
collimator, Zumpgsten. pen attached brochutre

7 ! $01-8001-008 Garma Indusirnles Trnidium-19¢ andio- 675.00
onaphy source, 100 curles, Model A-2-A, Lo be
used Ln Gamma Century S or Garma Century SA
antlogrephy device

MPORTAT INSTRUCTIONS ok S SRS
B pueAse ACKNOWLEDGE RE PONO 1471%5-82 ALONSO & CARUS IRON WORKS, INC.
CEIPT AND SFECIFY SHIPPING e
DATE PURCHASING DEPARTMENT
. SEND ITEMIZED INVOICE IN FIVE TOPIES TO PURCHASING DEPT. BOX
566 CATARO PR 00632 ATTACHING ORIGINAL BiLL OF LADING OR e
SHIPFING RECEIPT e -7
: : L,-Tarnus £
B NVOICE MUST SHOW ITEM NUMBER SHOWN ON PURCHASE ORDER L A2
- A
WHEN PREPAID. ATTACH ORIGINAL THANSPORTATION HE CEPT BY - /(/d e W A
CABM C.SCOUNT PERIOD WILL DATE FROM HECEIPT OF INVOICE CORRECTLY -
EXECUTED ‘
B PLEASE NOTIFY US WMEDIATELY IF YOU ARE UNABLE TO S19P COMPLETE ACCOUNTING DEPT

ORDER &Y DATE SPFECFIED



NAME :

ADDRESS:

LICENEES:

EDUCATION:

CERTIFICATLONS:

Davip E. CINTRON, P.E.
CONSULTING ENGINEER

465 SCHUCK COURT
HATO REY, PUERTO RICO 00917
(809) 7540708

pavid E. Cintrén, P.E,

465 Schuck Court = Floral Park
Hato Rey, Puerto Rico 00917
Tel.: (809) 754-0708

Registered Enginner No. 4882

BSCE - 1965
School of Engineering - Mayaguez
Campus - University of Puerto Rico

Radiation Safety Courses - 1969-80
Arnold Greene Testing Labs., Inc.
6 Huron Drive

Natick, Mass. 01760

Radiation Rules & Regulations - 1969 - 80
Arnold Greene Testing Labs,, Inc.

6 Huron Drive

Natick, Mass. 01760

NDT Training - 1%69 - 80
Arnold Greene Testing Labs., Inc.
6 Huron Drive

Natick, Mass. 01760

NDT Level III (RT)
SNT - TC ~ 1A
NDT - Level TII (MT, UT, PT, LT)

SNT - TC - 1A

Welding Inspector - QCI-82
American Welding Scciety
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IMAGE EVALUATION
TEST TARGET (MT-3)
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Page 2

DAVID E. CINTRON
CONSULTING ENGINEER

WORK EXPERIENCE:

PROFESSIONAL AND
TECHNICAL ASSOC.

é

Radiation safety Officer 1969-80

Arncld Greene Testing Labs. of P.R.,

Inc,

167 Quisqueya Avenue

Hato Rey,

P. R, 00917

College of Engineers & Surveyors

American
American
American
American
American

Welding Society

Society of Mechanical Engineers
Society for Metals

Society for Testing & Materials

Society of Nondestructive
Testing

CERTIFIED CORRECT:

David E. Cintrdén



MAY 14 1983

FCML: JCW
030-20541
(14514)

Alonso & Carus Iron Works, Inc.
ATTN: Laureano Carus

P.0. Box 566

Road 869 K.M. 0. 0980.

Palmas Catano, PR 00632

Gentlemen:

This letter is in response to your application, dated March 14, 1983, for a
byproduct material license in industrial radiography. Additional information
is needed to support your application.

- Section 2.4.1 of your application requests that Alonso & Carus Iron
Works, Inc. be given authorization to calibrate instruments and pocke*
dosimeters with a Series 28 calibrator. However, you have not requested
to possess the source for such a calibrator. Please clarify.

2. You have submitted the name of Mr. Laureano Carus Gonzaies as the assistant
RPO. However, Mr. Gonzales is not yet a qualified radiographer in that he
has only taken a 40-hour classroom training course (documentation needed).
Therefore, Mr. Gonzales cannot qualify to be the -ssistant RPO based on the
information submitted. Also, is this Mr. Laureano Carus Gonzales the same
person as ithe Mr. Laureano Carus, Chairman of the Board, who signed the
application, dated March 14, 1982?

3. In vour organization chart, you did not mention th. name of any consultants.
If you should have a consultant in preparing this :oplication and/or to
advise future radiography operations, please provic: the name and qualifi-
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.

Sincerely,

Joseph C. Wang

Material Licensing Branch

Division of Fuel Cycle and
Material Safety

*

CRESS: §5 FOML \7e
5520 JCWarg: mw
5/11/83 5//2 /B3



TANKS -

’

ALONSO & CARUS iron works, inc.

ROAD 889 KM 008, BO PALMAS, P O BOX 566 CATARO, PUERTO RICO 00632
PHONE (809) 788-1085. TELEX NO 3450186 ALONCAR

April 7, 1983

Directon, Div.of Fuel Cycle and
Matendal Safety

Offdice 0§ Nuclear Matenial
Sagety and Safeguards

U,S.Nuckear Regulatory Commissdon
Washington, D.C. 20555

6E: €4 €1 4y €8,

Dear Sins:

Enclosed ane two (2) coples each of our application and oper-
ating and emergency procedunres booklets as well as a check for $460.00
as specdified {n "Tnstrwuctions for Preparing Application for By Product
Materdial License - Use of Seafed Sources <{n Radioghaphy (Form NRC-313R) "

Additional information shallf be supplied upon your request. Thank

you.,
Sincerely,
ALONSO & CARUS TRON WORKS, INC.
% Z‘_
ﬂ"————- -
Laureano Carus,
Presdident d
/qb
Enclosunes
o OFF: Ofgmﬂﬂ
a ‘-‘\‘:-'-\ 1 DE S?k
e
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STEEL STRUCTURES +« PIPELINES + WELDING + COMPLETE PLATE SHOP + ENOCINEERING SERVICES




Form NRC q US NUCLEAR REGULATORY COMMISSIO » 4
o PLICATION FOR BYPRODUCT MATERIAL LICEN Appioved by GAO
’ USE OF SEALED SOURCES IN RADIOGRAPHY BIRSIRNIR)

(SEE A?YACH(D FORM NRC 313R INSTRUCTIONS AND NRC REGULATORY GUIDE 106~ USE SUPPLEMENTAL
HEET WHERE NECESSARY)BE SURE ALL ITEMS ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS
ARE FURNISHED IF ANY PORTION OF THE APPLICATION IS NOT APPLICABLE SPECIFICALLY SO STATE
DEFICIENT OR INCOMPLETE APPLICATIONS MAY BE RETURNED WITHOUT CONSIDERATION. LICENSE FEE
REQUIRED, SEE ITEM 7 OF INSTRUL.TIONS

T e AR RO ADDRESS OF APPLICANT AHD TELEPWONE NUMBER 13 THIS 18 AN APPLICATI ON FOR

'\hc uqun'r.'gh’ rrnl ¥

Alonso § Carus Tron Uonks,Tne, PR POt w
P.0. Box 566, RA. B6Y KM. 0.09BO. Palmas |8 O A\.:\D'»'(N' TO LICENSE NO. £ “’A_A&
2 of RS o PUREHR. 2 00637 (809)768-1065 [c. O RENEWAL OF LICENSE NO -

I ey

(o) AP ICAMY 18 &n e ) | LOCATION'S| WHERE SEALED SOURCES WLl BE USED AND/OR STORED (i wee
A C n ndvigue' Lo 1N . . , - will be mode i vote: othe: than naced n |{a), they ihould te liled he'w

Puento R{co -Stored as in (1) and at

Unincorporawd Awocgtion L

va'! "he applicable wihor

temporary job sites.

(Attech supplementary pages, |1 necossary

L B M, e TreS s St SR RIS R RSN - -~ "
BYPRODUCT MATE AL I MAX IMUM AC
MODEL NUMBER INAME OF MANUFACTURER | ‘ P

"e 'S . | PER SOURCE

4 SEALED SOURCES TC BE USED IN RADIOGRAPHY

Gamma Ind.xstrleswﬁ 100 Ci
|3}

Sa) RADIOGHRAPHIC & ISURE € ES (At v supplementary pages, (! necessary )

A\ NAME OF MANUFACT

Gamma Century S & SA Camma Industries

 RADIOGRAPHIC SOURCE CHANGE RS (Attach supplementary pages, (f necessary |

NUMBE R . wNAME OF MANUFACTURER [ pogsoe desc 1 Lan if custom ma
gyrlleant } ]

Gamma Industries | #¢0on L ‘ y

6 THE FOLLOWING INFOR Boproprian blocks and oMach wlormalion olied for in he intrwtuns with M farm
Not Appicabie Ao heu Pravously Submvite
—
Description of re hiogr faciotius (Ingteuct ——————————————— | )
- - —d X
D ' ¢ ")
Dewcription of radiation detecnon imtruments 10 be uved [Inatruchion 4.0 A !
Instrument colibrotion procedyre [imitructian &
Pernonne! montoring equipment Inshuchion & -d
Operoting ond emergency procederes (iniruction §-e
Training program [laatruchion 64
Intemal inipection system or other management contral [Iniruchion 6-¢

Overall arganizational irycture [Instruction 6 -h

Leak terting procegures (Instruchion &

CERTIFICATE (This item must be completed by applicant)

7 Y ——— ~ e
7 YM AP’\'(AN‘ AND AN' OFFIC) A EXECUTING THIS CERTIFICATE un “unl oF Mt APPLICANT NAMED IN ITEM 1 CERTIFY YnAY VH} A"‘ C A"CIN 18 ""Ali‘( »- -OM
FORMITY WiTw TITLE 10

CODE OF FEDERAL REGULATIONS PART 30 AND THAT AU INFORMATION CONTAINID HEREIN INCLUDING ANY SUPPLEMENTS ATTACHED MERETO

IS TRUE AND CORRECT TO THE BEST OF QUR KNOWLEDGE AND BELIEF J

_ : $ 460,00 .
LICENSE FEE ENCLOSED » A HYy K__v__-__ﬂ_ﬁ S )

Sgnature
Laureano Canus

Type or print nmne

oans. March 14, 1983 C.‘M(um» of the “nu

¢ 0 ertfying "

— e S - — . - . — IOR——

WARNING. — '8 US C , Section 1001, Act of June 25 1948 62 Stat 749 mokes #t 0 cnming! offense b moke o willvil; leise Watement of vop"um' on 1o any depariment o
agency of he United Siotes o1 1o any mafter within iy sdichen




FORM NRC-313R (7-77)

LEGAL STRUCTURE OF APPLICANY

i applicont s o corporotion, comg st ltems B through 11, if epplicont is o portnership, complete lems |2
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SEALED SOURCES AND DEVICES

Ceneral

The company is licensed to use only the sealed
sources designated on its license.

Instructions for the safe use of these devices
are outlined in Section I1 of these procedures.

be plainly labeled with the radiation symbol and

stating the kind of radiocactive material contained
in the device, together with the quantity thereof

1.1.2

1.1.3 Each device containing a sealed source shall
the worda "CAUTION - RADIOACTIVE MATERIAL."
Also, each shall carry a label or tag clearly
and the date of measurement of the guantity.

Sealed Sources and Exposure Devices

1.2']

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

a, 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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OPERATINC INSTRUCTIONS

General

2.1.1 The following operating instructions shall be
observed whenever radiography is to be performed
using radiocactive isotopes.

2.1.2 The information contained in the operating
maruals which are contained in this procedure
and made part of it shall be carefully read and
all instructions shall be followed when using
the equipment to perform radiography.

Posting and Restricting Radiographic Areas

2.2.1 The boundaries of restricted areas and high
’ radiation areas are required to be posted.

“"CAUTION=--RADIATION AREA" signs should be posted
at the boundary of the restricted area, and
"CAUTION=--HIGH RADIATION AREA" signs should be
posted at the boundary of the high radiation
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.

L]
e ]
o)

Signs, by themselves, do not provide an adequate
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
permanent radiographic installation.

2.2.3 A radiation level of 2 milliroentgens per hour
for the boundary of the restricted area and 100
millircentgens per hour for the boundary of the
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
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
the high radiation area since such a survey could
lead to unnecessary exposure of personnel.




2.2.4 Collimating devices shall be used whenever possible
' to reduce the radiation level and the radiation
boundary.

2.2.5 Auny other shielding methods and technigues 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 work:

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

b, Only qualified radiographers or radiographers'
assistants shall handle or cperate 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 the 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.

¢. 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
“Source Utilization lLog" and "Radiation
Survey and Dosimetry Report" must also be
completed eaclhi day the equipment is in use.
Any malfunction of, or damage to, the
radioactive sources, the devices in which
they are contained and the associated
equipment, in addition to survey meters,
dosimeters and film badges, must be reported
immediately to the Radiation Protection
Officer. 1I1f all items on the daily inspec-
tioa check list check out satisfactorily,
the radiographer or assistant must enter
"ok" on the form for that day. 1f any
malfunctions are found, describe these on

. the back of the form, how corrected, and
date and sign the entry.

"'202"
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2.3.1

2.3.2

(Céntinucd)

da.

h.

The radiographic exposure device to be used
shall be checked at the storage site with a
gamma radiation survey meter to make sure that
the sealed source is locked in the safe position
before moving the device to the job site.

The exposure device shall be noved to the
job site in the manner prescribed in Section
2.7, "Transportation of Sources."

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.

The radiographer shall assure that proper
perscnnel monitoring devices are made
available and worn by all personnel irvolved
in radiographic work.

The radicgrapher shall make sure that there
are no sharp bends or kinks in the guide
tube.

Whenever possible, a collimator shall be used.
The radiographer shall position the exposure

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

Surveillance of the Area

a.

While the radiocactive 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 radiacion levels are not in
excess of those set forth in Section 2.2.2.

1f 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
redetermine the correct distance.

14514
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2.4 Radiation firveys

. 2.4.1 Procedures

a. A calibrated and operable survey meter,
having 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 attached to
the survey neter shall show the date of the
last calibration and by whom, The tag should
be checked before starting each day's work.
Lach 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. Gamma Industries survey meters shail be used
to perform radiation surveys.

¢+ Survey meters shall be calibrated by Gamma
Industries or by Alonso & Carus Iron Works,
Inc. using the Series 28 Calibrator and
procedures as described on Page 2,19 herein,

d I1f for any reason survey meters become
inoperable or out of calibration date, DO NOT
perform any radiation work. Secure operations,
and notify the Radiation Protection Officer
immediately.

€. A properly operating survey meter means
radiation safety. DO NOT allow instrument to
be coated with mud or debris. DO NOT allow
to sit in excessive moisture areas. These
inetrumenis are delicate pieces of eguipment
and it is the radiographer's responsibility
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 prccedure completed,
turn instrument on to X-1 scale and check
against radiation source to make sure the
instrument is operable before starting the
day's operations.

h. 1f, for any reason, there is a malfunction
. of your instrument, DO NOT tamper or try to
self adjust, Suspend all radiographic
operations and notify the Radiation Protection
Officer.
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2.‘.2

2.4.3

Area surviys must be made during each exposure to
ensure that levels outlined in 2.2.3 are not
exceeded.

Radiation surveys of the source container shall
be made at the following times to ensure that tl.e
source is in a shielded (safe) position:

a. Prior to removing the source container from
the locked storage cabinet.

b. As soon as the secaled source has been retracted
into the source container after a radiographic
expogure or source changing operation.
Container guide tube and complete circumference
of the container shall be checked.

c. A record of the survey required in (b) above
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 scurce container in
the locked storage cabinet at the end of
radiographic operations.

Recorde of 2.4.2 and 2.4.3 c. will be kept as
stated in 2.3.1 c¢.

2.5 Personnel Monitoring

Pocket dosimeters, having a range of 2 to 200 milli-
roentgens, and film badges shall be worn by all
radiography personnel at all times when using
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 dosimeter does not exist.

a. Victoreen Model S41R pocket dosimeters shall
be used in conjunction with a Gamma Industries
dosimeter charger.

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

c. Dosimeters will be zeroed prior to starting
work and the readings recorded at the
completion of each day that radiographic
operations are to be performed. The dosimeter
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2.5.1 (Continued)

. charger has a "charging contact" with up or
down scale control for setting the hairline
indicator within the dosimeter to zero. ToO
zero, place the end of the dosimeter opposite
the pocket slip over the charging contact on
the dosimeter charger. Press down lightly.
The illumination should allow sighting
of the hairline indicator. Next, press down
firmly and adjust the hairline indicator
until the hairline is located at zero.

Then, adjust to a full scale 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 shifred. If it
has, zero the dosimeter again.

d. Whenever a dosimeter is discharged beyond
200 milliroentgens, work shall cease immedi-
ately and the film badge shall be immediately
sent for processing. The wearer shall be
suspended from radiographic operations
until the film badge rep:ct is evaluated.
The Radiation Protection Officer shall be
notified immediately.

e. Film badges shall be evaluated every 30 days
by Eberline Instrument Corporation, Post
Office Rox 2108, Santa Fe, New Mexico 87501.
Dosimete:s 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,
or by Alenso & 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
doubts regarding the safe operation of the
equipnent or safety of the area in which equipment
is to be used, the Radiation Protection Officer
shall be consulted.




2.6 Source and Fgquipment Storage

2.6.]

2:6.2

The storage of sealed sources shall conform
to the following standards:

a. Sealed sources, when not in use, shall
be stored inside of a locked steel box (see
Section VII) which 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
posted with "CAUTION = RADIOACTIVE MATERIAL"
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.

b. The darkroom camper or trailer shall be
posted on the entrance to the storage area
with a "CAUTION - RADIOACTIVE MATERIAL" sign.

c. rrior to storage of the devices, the radio-
grapher shall survey with a radiation survey
meter to make certain that the source is in
the 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
Section IV, tHe shall also survey the area
outside the storage facility.

MOTE: Readings outside of storage areas
shall not exceed 2 mR/hr at a
distance of 18 inches from any
external surface.

Quarterly Inventory--

Each calendar guarter, 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
the quarterly inventory shalil be kept by Alonso
& Carus Iron Works, Inc., for a minimum of two
years.

2.7 Transportation of Sources

2.7,1

When transporting sealed sources in radiographic
exposure devices from the storage area to the
job site, the follcwing precautions shall be
followed:
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2.7.1 (Continued)

LABEL

All shipping plugs and locking devices
shall be checked to be sure that the
source is in the safe position,

The exposure device shall be posted with

a "CAUTION - RADIOACTIVE MATERIAL" sign, and
it shall be locked. Keys are to be kept by
the responsible radiographer and Radiation
Protection Officer. The exposure device
must be secured in a storage compartment of
the vehicle to prevent shifting or loss.

When vehicles are used, 2nly company owned

or leased vehicles shall be used to transport
the exposure device to the job site. Radiation
surveys should be conducted to 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 Vehicle Utilization log."

The survey meter should be placed next

to the driver while in transit and periocdically
observed to ensure the safe storage of the
exposure device.

The radiography device (package) must be
properly labelled with the appropriate
category of RADIOACTIVE label in accordance
with 49 CFR 172.403 (a) through (é). This
requires affixing two labels on opposite
sides of the package based on the radiation
dose rates at the surface and at three feet
(Transport Index) from the package.

DOSE RATE LIMIT AT
DOSE RATE LIMIT AT ANY 3(FT) FROM EXTERNAL
POINT ON ACCESSIBLE SURFACE OF PACKAGE
SURFACE OF PACKAGE (TRANSPORT INDEX)

“"RADIOACTIVE - WHITE 1" 0.5 mr/hr
“"RADIOACTIVE - YELLOW II" 50 mr/hr 1.0 mr/hr
"RADIOACTIVE - YELLOW III" 200 mr/hr 10.0 mr/hr

The transporting vehicle must be placarded
in accordance with the Department of
Transportation regulations. The signs
shall be posted on all four sides of

the vehicle. This placard bears the

word RADIOACTIVE and nust be displayed if
YELLOW I1I labels are placed on the
transport package.
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2.7.1

(Continued)

e. The radiographer must have a minimum of the
following eguipment with him while trans-
porting any device containing radiocactive
material: 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
mR/hr at any external surface. The licensee
should offer the required placards to the
carrier at the time the packages are picked

up .

Receiving Radioactive Material

A package of radicactive material must be accepted from
a carrier at the time it is delivered.

2.8.1

2.8.4

Upcn receipt of a package of radioactive material,
a survey of the exterior surfaces of the package
shall be conducted. The radiation levels shall
not exceed 200 milliroentgens per hour at the
surface.

A survey 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 recorded
on the receiving report accompanying the package.
If any of the above limits are exceeded, notify
the Radiation Protection Officer.

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

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 Dfficer.
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2.9 Operating Instructions For Use of Leak Test Kit

. 2.9.1 Each fealed source shall be tested for leakage
at intervals not to exceed six months. 1In
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 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.

b, Only a qualified radiographer shall perform
the wiping in accordance with the attached
Gamma-Industries Leak Test Procedure (pg. 2.18).

-

2,10 Operating Instructions for Use of Source Changers

2.10.1 The Gamma Industries Model C-10 is a portable,
shielded contiiner for transferring encapuslated
radioisotope sources into radiography devices.
The changer is designed to safely contain the
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
perform the source exchange.

b. The radiographer shall have read and
understood ail of the information
contained in the instructions for
use of the source changers contained
in Section IV which are made part of
this procedure.

2.11 Quarterly Inspections and Mainienance

2.11.1 A quarterly inspection of all devices shall be
performed by the Radiation Protection Officer.
All reguired maintenance at the time shall be
performed by the Radiation Protection Officer
with assistance from a radiographer, if required.
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(Continued)

2.11.1

TR R EESEN SNSRTT W AL T ITPRSST TR TS

If at any time during daily or quarterly
inspecticn the source appeare to be worn or
faulty in any way, Gamma Industries is to be
contacted? for further instructions. The
"Daily Check List," and "Quarterly Maintenance
and Inspection Report" in Section II and the
maintenance procedures found in Section 1V
shall be followed carefully.

’2011"
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. RADIATION SURVEY AND DOSIMETRY REPORT

A Survey is to be made on each Radiographic Operz.ion
Date

Custamer :

Location:

Material to be Radiographed:

EXPOSURE DEVICE USED:

Make : Serial ¢ Model #

Date leak Tested: Time Out Time In

Calculated Exposure Time Per Hour

SURVEY INSTRUMENT USED:

Make: _ Serial ¢ Model #

LAST CALIBRATION DATE:

Sketch & Surveys of Restricted Areas:

dosimeter readings; (Total for Day) Radiographer mR
Radiographer's Asst. mR
SURFACE mR OF EXPOSURE DEVICE: Beginning of Day nR/Hr
End of Day nR/Hx
. Radiographer

Radiographer's Asst.
-2 . 12-




Device

DAILY INSPECTION CHECK LIST

A. Exposure Device and Associated Equipment

1.
2.

3.
4.
5.
6.
7.
8.

Radiation level when removed from storage.

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

Device properly labelled.

Source identification plate in place.

Proper operation of lock mechanism.

Proper operation of crank mechanism.

Connections.

Normal operation of entire assembly.

B. Radiation Survey Meter

1.
2.
3.
4.

Meter free from visible damage.

.Calibration due date not exceeded.

Battery check.

Proper response to radiation (compare to known
level of radiation from radiography device--source
ins:de).

C. Pocket Dosimeter and Film Badge

1.
2.
3.

No visible damage.
Dosimeter hairline visible and set on zero.
Slips in place and both devices being worn.

All items O.K. yes no 1f no, see back of

Date

sheet for explanation.

Signature

U i el L L et ek ) L ARE e

Title
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‘ SOURCE UTILIZATION LOG ‘ MONTH

YEAR
tﬁ'ﬂ? SOURCE NO. TOCATION TIME OUT |TIME IN | RADIOGRAPHER
1 L 2 ——
+ d
- q
{
|
i f
!
|
| |
|
.
T
-~ i !
| i 1
-
4
|
.

RADIATION SAFETY OFFICER:
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DAILY VEHICLE UTILIZATION LOG

’ Name Month Year 19
Reading in Feading in
Reading in mk's, left mMk's, right Reading in
Date | Vehicle | mR's in cab side side mR's, back Radiographer |
|
!
— s
! I
1 | | !
e * 7

o oy T 5

MO Sp——

4+t — 4 —
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QUARTERLY MAINTENANCE & INSPECTION REPORT

SOURCE

Location of Device

LOCKING APPARATUS (CAMERAS)

PIG TAILS

DECALS

PLUGS TBOTH ENDS OF CAMERA)

IDENTIFICATION MARKINGS

MISCELLANEOUS

SURVEY METER

BATTERIES

CALIBRATION

OVERALL CONDITION

SOURCE TUBES

KINKS

FRAYED AREAS

CONNECTIONS

CRANKOUTS

HANDLE

INTERNAL PARTS (HANDLE)

CONDITION OF CABLE

EXTERIOR

PLUGS & CONNECTORS

DOSIMETER CHARGER

BATTERIES

INTERNAL CONDITION

SIGNS

ARE THEY READABLE

PROPER MARKINGS REMAINING

COLLIMATORS & SOURCE TIPS

PROPER WORKING ORDER

DATE :

"2 . 16‘
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NAME :

LOCATION:

DATE:

ISOTOPE:

SOURCE NO.:

REMARKS :

Gamma Industries
I=ak Test Kit

‘2.18—

LEAK TEST PROCEDUREG FOR
CRANKOUT DEVICES
CGAMMA INDUSTRIES CODE 5

Using a survey meter, ascertain that
the source is in the safe or shielded .
position.

wWith unit locked and secure, disconnect
the source tube.

Remove the swab from the leak test kit
and thoroughly wipe the inner walls of
the device outlet nipple or other orifice
or surface normally in contact with the
source during operation.

After wiping, place the swab in the plas-
tic bag and seal securely. Slide the plas-
tic bag containinrg the swab into the return
envelope and seal the flap.

Using a survey meter, cetermine 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.
Immediately call RSO.

NOTE: Be sure requested information on the

envelope is provided as completely as
possible.
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OPERATING PROCEDURES

FOR

SERIES 28 CALIBRATOR

Radiation Safety

1.

The calibrator emits an intense beam of radiation in the

area subtended by the beam port (cone) when the source is in
the "on" position. The dose at one foot ir front of calibra-
tor in the "on" position is 3.3 R/hr, Attenuator a:tachments
can reduce the 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 SHOULD NEVER
STAID IN THE DIRECT BEAM WHILE OPERATING THE UNIT. THE UNIT
MUST BE OPERATED AT ALL TIMES FROM A POSITION BEHIND THE
CALIBRATOR, ON THE SIDE OPPOSITE THE BEAM POKT. The calibra-
tor in the "off" position measures Jess 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.

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 sl.all not be
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 swad intc the return envelope and seal the
flap. Using a survey meter, determine if there is radiation
being emitted from the swab. I1f there is no detectable
radiation, the leak test shouid be mailed to Gamma Industries,
2255 Ted Dunham Avenue, Baton ouge, Louisiana 70821. 1f
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 requlatory personnel.
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OPERATING PROCEDURES FOR SERIES 28 CALIBRATOR

. Page 2

Installation

Series 28 Calibrators are normally shipped in two parts:

The source shield and the stand. TO INSTALL, bolt the socurce
shield to the stand in the location where the calibrator is to
be used. Plug the cord into a 115V, 1 phase sockel.

DgeratiOn

1. Remove the padlock which locks the source in the “off"
position during shipment using the key provided. NOTE:
This padlock may be used to lock the source in the "off"
position at any time the calibrator is not being used.

2. To expose the source, grasp the black operating knoo (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,

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 fFeatures

The shield provides for full sghielding 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 scurce 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
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.
1f a meter cannot be calibrated to within +20 percent, it

should be noted. A survey meter should not be us24 in radio-
graphic operations unless it can be adjusted to read within

420 percent of that of the known standard source.
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OPERATING PROCEDURCS FOR SERIES 28 CALIBRATOR
Page 3

A copy of the survey meter service record shall be completed
showing the calibration output and adjusted survey meter reading
for each of the points checked. The service record nust be kept
on file.

A calibration sticker shall be placed on the meter indicating

the date, instrument, identification, person performing the
calibration and the due date of the nex' calibration.
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3.1

EMERGENCY PROCEDURES

General

3.1.1

3.1.2

3.1.3

3.1.4

Althouga 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.

While these procedures set forth the steps

to be taken in the event of an emergency, it
must be the policy of all radiographic perscnnel
to operate in such a manner as to avoid or
prevent emergencies. Any unusual condition or
occurance which might indicate or cause an
emergency should be immediately reported to the
Radiation Protection Officer, who shall invasti-
gate and determine any necessary action.
(Examples: A droppe meter, which, while still
operating, might be inaccurate; difficulty in
extending or retracting the source which might
be a warning of conditions which could cause the
loes of or inability to retract the sourc~.)

The Radiation Protection Officer shall not
permit radiological work ro proceed until he has
made certain that all necessary corrective
actions have been taken and all eguipment is in
safe operating condition.

Our radiography safety program is the responsi-
bility of the Radiation Protection Officer. 1In
any emergency such as a lost source, fire,
vehicle accident, or overexposure, he is to be
contacted immediately.

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 ri.lographer. 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
respongible 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
exposure devices, sealed sources or related
handling tools, or radiation survey instruments

in radiography."



3.1.5

3.1.6

The procedures you are now reading are part

of our license, and from the foregoing defini-
tions you can see that the radiographer is
charged with assuring compliance with the
regulations and the conditions of our license.
Hence, he must be familiar with our license and
he also must see to it that these procedures are
followed.

Sources are only to be manipulated by, or under
the direct supervision of, the radiographer.
"Direct supervision" means that the radiographer
must be physically present. Under these circum-
stances, the radiographer's assistant may

operate the source, but remember, the radiographer
must le presentl

3.2 Eggépmcnt Mal function

3.2.1

ARE I i Ll R i A Bl L L i e L

Suvey Meter--l1f for any reason the meter becomes
inoperable, (duve 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 another
operable meter can be brought to the job site.

Damage to exposure devices and source containers~-

a. 1f 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.

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
procecures.
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2. Prohibit entrance to this area; maintain
. personnel surveillance ¢f this posted
area at all times.

3. Notify the Radiation Protection Officer
and report all pertinent information,

3.3 Emergency Situation at Job Site

3.3.1 1In the event of an emergency in an area adjacent
to the source (such as fire or an accident to
personnel,) do the following:

a. Return the source to the shielded position
and lock the device. Perform a physical
radiation survey of the device to ensure
that the source is in the shielded position.

b, Remove the guide tube and control cables,
insert the safety plugs, and remove the
device to a safe area. 1In the event of a
fire, the source must be returned to the
storage area.

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

d, 1f the source cannot be returned to the
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 Qfficer of the
l situation and describe the restricted
area.

2. The Radiation Protection Officer shall
notify the guarde and the appropriate
civil agencies, su~h as the fire and
police departments, of the reetricted
area.

3. In any emergency, the unit or area foreman
shall be notified of the restricted ziea.

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

. all persons who must enter the emergency
area.
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3.4 loss of Source

3.4.1 When it is determined that a sealeld source
is missing from its proper radiographic exposure
device, storage, or shipping container, the
following steps shall be immediately taken by
the radiographer:

a. Determine the last known location of the
source.

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

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

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 ite proper device or container,
contact the Radiation Protection Officer.

3.5 Vehicle Accidents

3.5.1 1In the event of an accident invelving 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 sealed 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.

¢. The radiographer shall make every reasonable
effort to maintain radiation exposures and
releases of radicactive material as low as
is reasonably achievable.




3.5.1

(Continued)

d., In the event that medical aid or the fire
derartment 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:

Mr. Wilfredo Rivera Febus-~-<RFPO
Laureano Carus Congales--Assistant RPO
(809) 788-1065

Nuclear Regulatory Commission

Region 11

Office of Inspection and Enforcement
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

Phone (404) 221-4503




MANUALS

4., Manufacturer's Operation and Instruction Manuals

1. Gamma Century SA

2. Model C~10 Source Changer
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GAMMA INDUSTRIES
GAMMA CENTURY § & SA

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
radiography device »n the market.

Drawing $#607-7001-001 at the back of this pamphlet is a
cross-sectional view of the unit with source pigtail in position.
You will note that the component parts are essentially the
depleted_uranium shield, the steel case, top and bottom plates
and lock box assembly. 1In addition to the top and bottom plates
used to support the shield, polyurethane foam is enployed 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 is distinguished by the following

features.

CAPACITY

Maximum capacity is 100 curies of iridium 192.

REMOTE CONTROL
Positive mechanical control of the source is provided
by a 25 foot control assembly and a 14 foot metal source tube

assembly. No external power supply is regquired.



GAMMA CENTURY S & SA
Page 2
MOBILITY

The Gamma Century is compact, entirely self-containec

and weighs only approximately 38 pounds,

SAFETY FEATURES

A safety plug assembly in the outlet nipple and a safety
cap in the lock box assembly assure the security of the source
when not in use.

The, source cannot be exposed unless a secure connection
between the source pigtail 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
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 $ & SA meet all DOT regulations for

shipping and all USNRC regulations for isotope radiography

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
assenbly thereby expusing the pigtail connector.
3. Crank the control cable to a length of approximately

six inches.



GAMMA CENTURY 8 & SA

Page 3

OPERATION (CONTINUED)

4.
5.

6.

7.

9.

10.

11,

12.

13.
14.
15,

Connect control cable to pigtail.

Crank control cable in so that male connecting thread
can be screwed into lock box.

Screw connecting thread into lock box.

Remove safety plug from protruding nipple located
approximately one inch from top of unit.

Connect source tube.

Place free end of source tube in desired position

trying to keep it in a straight line without kinks.
Stretch control cable away from exposure device in

as straight a line as poscible.

Unlock the unit by turning the handle back (counter=-
clockwise) which will permit the key to be turned.
This is reqguired only on the SA model.

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.

Survey to see that radiation levels are within limits.
At the end of the exposure, retract source into unit.
Now for the most important step of all:

Survey carefully to be sure that source has returned

to safe position.




GAMMA CENTURY 8§ & SA

Page 4

OPERATION (CONTINUED)

16.

17.
18.
19.
20,

-

Turn crank back (counter-clockwise) and depress lock

plunger. The SA models only require that the handle be
pulled back.

Disconnect cable.
Screw safety cap into place.
Disconnect source tube.

Insert safety plug.
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. FERIODIC INSPECTION AND MAINTENANCE FOR

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 impair~nd through abuse or wear. However, it
should be emphasized that this applies only to the device. DO
NOTHING TO THE SOURCE. 1If the source appears worn or faulty in
any way, contact Gamma Industries. 1In order to perform device
inspection and maintenance, proceed as follows:

1.1 Remove safety cap in lock box and inspect source connector.
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 elbow should not be worn excessively.
Check flexible cable at connector for straightness.

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

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
free travel of the source in and out of the lock box.
Maintenance: The lock plunger may be removed by removing the

. protector cap from the lock box thereby exposing the pigtail
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1.5

connector and connect the controls to camera. To unlock the
unit, turn the crank handle back (counter clockwise) which
will permit the key to be turned so the plunger will nop up
into the unlocked position. Then remove the two 8-32 set
screws in the lock box which will allow the lock plunger to
be removed from the lock box. This provides access to the
spring loaded lock insert. Wash lock insert and lock plunger
in solvent to remove dirt or other foreign matter. Lock
plunger and spring loaded insert may also be cleaned and
lubricated by spraying a lubricant {(such as WD-40) into lock

pPlunger and spring loaded lock insert,

Inspect the source outlet nipple by first removing safety
Plug. The outlet nipple should be round and smooth so that

it will match the 1. D, of the source tube.

Maintenance: If the outlet nipple should be out-of-round,

it can sometimes be straightened by using a punch or round

bar on the {nside 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.

Inspect labeling on exposure device. The warning signs and

source identification tags should be distinct and legible,

Inspect source tubes for damage such as crimps, foreign

matter, ecase of connecting, and disconnecting from exposure
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device.

Maintenance: Crimps, kinks, and other damaged places may be
cut out, and connectors placed on ends so that tube is not
shortened excessively. The guick disconnect coupling that
connects to outlet nipple of exposure device may be removed
with heat and replaced. Foreign matter may be washed from

tube with sclvent and blown with compressed air.

Inspect source connector on drive cable, The hole should
be 7/64 inch in diameter when new. This hole should show
some wear after 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. 1t 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. Send back to Gamma Industries to have r.ew connector
replaced by swedging on new replacement.

2, Order new core with connector attached.

Inspect remainder of drive cable for wear, rusty sections,

causing cable to become stiff and non-flexing, kinks, or other
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damaging conditions that would prevent cable from running
on gear in the gear box housing.

Maintenance: The drive cable should be cleaned with a
sclvent such as varsol, diesel fuel or some other solvent
that will not dry out. This is done to remove sand, dust
and other foreign matter that will cause abrasions in the
exposure device and gear box drive mechanism. Drive cable
that has become rusty and non-flexible should be replaced.
Failufe to repiace cable may cause controls to become stiff,
hard to operate wear excessively, and possibly break. The
cable would usually break when the source is exposed. Lub-
rication of the drive cable is important. 1In areas where
there is a problem with sand or other abrasive material,

dry powered graphite is excellent. Graphite shculd not be
packed contiqyally since it will tend to pack in the gear
box and cause excessive wear to the gear housing and to the
year, Where the control cables can be kept reasonably clean,

a light oil will be adequate,.

Inspect the control assembly, 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
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they tend to permit the gear tn wobble and eventually wear
out. ﬁsually (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 i
properly through the exposure device.

Maintenance: 1ItL is sugoested that if powdered graphite

is used as a lubricant the gear box be cleaned with
Ebmpressed air occasionally so as to remove any packed
graphite in the gear mechanism, The application of some

type light oil on bronze bushings will hqlp prevent excessive

wear.,

Inspect drive cable housing or conduit. This conduit can be
damaged by dropping it across a hot weld, severe kinking, or
by droppinq some object on the corduit. Any of these can
prevent the drive cable from moving freely. The conduit at
the end connections may become damaged from excessive flex-
ing while being assembled »r disassembled,

Maintenance: 1In any case whure the inner liner has been
damaged, the conduit must be replaced. When the outer
covering ha: been damaged, waterproof tape should be wrapped

around the break to prevent the entrance of water or other

corrosive substances. f the extreme endes of the conduit

PR e ey T
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. are damaged, they tend to permit the gear to wobble and

eventually wear out.



Source Changing Instructions for C-10 Shippina Container

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 Sourcz" and the lock box on the opposite side is empty
and is to be used for the decayed source to be returned to
Gamma Industries. The following procedure should be used in
the source changing operation:

ALWAYS HAVE PROPERLY OPERATING SURVEY METER AT HAND WHEN
THANGING SOURCES]

1. Survey container with meter. Surface reading should not
exceed 200 mR/hr.

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

3. Unlock the lock box.

4. Connect your control cable to the pigtail.

§. Crank source from your camera into shipping container.

€. Survey.

7. Llock the lock box., Be certain to position ball on
pigtail directly beneath lock plunger as indicated
on wttached 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 ocut of shipping container
and into your camera.

14. Survey.

15. Llock camera and shipping container.

16, Disconnect control cable from pigtail.




17.

18,

19.

Unscrew the exchange tube from your camera and from the
shipping container.

Survey shipping container and do not ship if surface
radiation levels exceed 200 mr/hr, or 10 mR/hr at tirree
feet.,

After the exchange has been completed, the radio-
grapher shall prepare the decayed source for shipment to
Gamma Industries. Records must be maintained by the
radiographer showing receipt and transfer of the radio-
active material.
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5.1

5.2

TRAINING

Initial Training

Each radiographer trainee shall attend a one week
course, given by Gamma Industries, specifically to
fulfill the NRC's requirement 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:

l. General Introduction
2, The handling and use of radiographic equipment
3. Methods and occasions for conducting surveys,
.. including acceptable exposure levels
4. Methods for controlling access to restricted areas
5. Methods and occasions for locking and securing
radiographic eqguipment

6. Personnel monitoring

7. Transportation requirements

8. Minimizing exposure in accidents

9. 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
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.

Additional Trainigg

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

an oral examination and a surprise "mock" emergency

staged by the Radiation Protection Officer. The Radjiation
Protection Officer may require any extension of this

job training period until he is satisfied that the

trainee has adeqguate knowledge of Federal reguirements,
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5.3

5.4
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(Continved)
specific radiographic equipment to be used, radiation

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

Training?fo: Radiograrhers

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
below:

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 Procedures

The instruction on parts 1, 2, 3 and 4 above will be
obtained in the course offered by GCamma 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.
The candidate will be required to demonstrate, to the
Radiation Protection Officer, competence in the use of
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.

Hle shall be reguired to give a demonstration to the

Radiation Protection Officer of his competance using the
equipment, with a "dummy source" instead of a radiocactive
source.

Training for Experienced Radiographers and Assistants

Persons who are hired as experienced radiographers shall
be given training in the company's written Operating and
Emergency Procedures and on-the~job training in the use
nf the specific equipment.
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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

he required to demonstrate to the kadiation Protection
Officer competence in the use of the company's specific
radiographic equipment and survey eguipment, 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 aseistants. This course will review:

1. Federal Regulations

2. Written Operating and Emercgency Procedure
3. Company policies

4. Specific radiographic eqguipment 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 lron Works, Inc. shall certify
that all radiographers have satisfactorily fulfilled
the requirements of this manual.
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6.1

MANAGEMENT CONTROL

Management Control Procedures

The management control system should assure compliaznce
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 recordes are in good

order and up-to-date, including utilization logs,

personnel monitoring records, radiation surveys, and

sourve receiving and transfer reports. He shall be
responsible for semiannual leak tests, guarterly source
inventory and annual dosimeter calibration. When the RPO
does not personally perfcrm the activity, he is responsible
for seeirg that outside service shall be performed as
required.

The Radiation Protection Officer shall have the authority
to stop any operation for reasons of safety and shall
have the authority to remove a2 radiographer or assistant
from a job tor 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
inspection (at least gquarteriy and usually unannounced)
of radiographic operations to assure that liccnse
conditicns, Federal rules and regulations, and company's
written Operating and Emergency Procedures are followed.

The Radiation Protection Officer shall keep the source
receipt, disposal logs and guarterly 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
training required.
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1.

11.

111,

. Internal Impcum?om.

General

A. Name of Radiogryhrer D=te Previously Inspected
B, Name(s) of radiograpiier's assistant:

Daie Previously Inspected
Date Previously Inspected

C. Inspectic: performed at

(name of job site)
an by

(dat=) (name of inspector)
D, Amounced inspection Unannounced inspection

Inventory of Licensed Material

Model No. Model No. Serial No.

Isctope Activity of Source of Camera of Camera
A.
B.
C.

Personnel Monitoring

A.. Film badges available and worn
B, Dosimeters available and used
C. Dosimeter charger available
D. Dosimeters zeroed at beginning of work shift
E. Dosimeter reading:
Nare Current Dosimeter Reading
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V.

Vil.

A.
B.
C.
D.
E.

.mm (cores
™. Iastsvetion of Pececvel

Radiographer has copy of license

Radiographer has copy of cperating procedures
Radiograpgher has copy of emergency procedures
Notice to Erployees, posted

Radiographer has copy of regulations

Records

A.
B.
C.
D.
E.
F.

Survey records adequate

Dosimete. reports adequate

Shielded position survey adequate
Utilization log adequate

Daily eguipment inspection record adepate
Impocwr verified condition of equipment

Storage and Use Precautions

A.
B.
C.
D.
E.
F.

G.
H.
I.
J.
K.
L.
M.

Device secured when left unattended

Radiation levels detemined outside storage area

Survey made prior to storage

Exposure device lock working properly

Survey of device (and socurce tube) after each exposure
Radiographer maintains surveillance over radiographer's
operations

Maximum radiation level at restricted area pourdary
Unrestricted area exposure rates camply with regulations
Radiation area posted adequately

High radiation area posted adequately

Storage area posted adequately

Transporting vehicle placarded properly

Nevices secured in vehicle

Instruments

A,
B.
C.
D.
E.

Manufacturer of survey meter

Model of survey meter
Date of last survey meter calibration
Date calibration ‘ue

Survey meter workli g properly




4.
5.
6.

8.
9.

10.
11.
12.
13.

14.
15.

16.

17.

18.

DUTIES AND RESPONSIBILITIES

oF
RADIATION PROTECTION OFFICER

Se:ve as the licenszee's liaison officer with the Nuclear
Regulatory Commission on license matters.

Maintain control of procurement and disposal of licensed
material.

Develop and maintain up~to-date operating and emergency
procedures.

Establish and maintain a personnel monitoring system.
Procure and maintain radiation survey instruments.

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

Examine and determine competency of radiographic personnel.
Establish and maintain storage facilities.

Maintain exposure devices, radiography facilities, and
associated equipment.

Establish anc¢ maintain the leak testing program.
Establish and maintain the internal inspection systen.
pPerform source replacement and source tagging operations.

Conduct guarterly inventories and maintain utiligation
logs.

Maintain survey instrument calitraticn program,

Establish and maintain the licensee's record keeping
system,

Assume control and institute corrective action in
emergency situations.

Investigate cauvse of incidents and determine necessary
PREVENTIVE action.

Ceusult with management and radiography personnel.
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Mr. Wilfredo Rivera worked with Arnold Greene Testing Labs,
ueing Ir-192 crank out sources from 1975 until March, 1983,
He worked with Co-60 crank cut sources for four months. Mr,
Rivera worked with 1r-192 crank out sources while employed at
Caribe Shell and Tube from June, 1982 until November, 1982,
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This is to certify that Mr. Wilfredo Rivera Febus (88: 58 3~

was erployed by our firm since April 1975, and was continuously employed there-

after until March 11 1980 when we ceascd all operations.

|

|
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To this date Mr. Jivera held the following Quali fications in 4‘
-

accordance with the A.S.N.T. requirements.

1‘
> 1
Radiographic Testing - Level TII |
Level 1 |

Magnetic Parti cle -
i \

Liquid Penetrant : - Level

CERTIFIED coannc'r:C
: -

David B. Cin
President
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Lo RONOLSTAUC 1V - SATEMALS - WELDING - PHYSICAL - CHLAICAL - POLLUTEON GETaLLURGIC AL
-7_ ,;;, _)‘:‘L} ﬂtr"{_ o ™ .r PISPECTION * TVALUATION « ANALYS!S - SAUPLING

’i.’~ I g

'..“':7 oﬁff‘?x;‘.‘{ AECNUE NA‘O .(V Pu(lYuc‘IlCO 000!1 +IDO%) 7800312 700 2212 ¢ ‘(‘:&R 3493038 (AGTL PRI
3. o Ry : i O A I

» ».4.0 -
L IR . J\ .
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NAME: !ﬁlfredo Rivera Pebus b Level of Certification: Trainee Level I

NDT, METHOD: Radiographic Testing Date of Certification: June 1975
. /

EDUCATIONAL BACKGROUND AND EXPERIENCE:

1970 « 1973 - High School
Francisco Oller - Catano

1973 - 1975 Electronic Course
- Vocational School
Tomas Jongay - Bayamon

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

NDT TRAINING:

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

EXAMINATION DATA:

Actual Grades
Date of Exam. General Specific Practical
June 1975 80% 80% 90%

-~

Final grade computed as follows:
Percentile weights assigned:

General : 0.5
Specific 0.2
Practical 0.3

(General grade in % x 0.%) + (Specific grade in
(Practical grade in % x 0.3) = Final grade

VISION TEST RESULTS:

Distance Vision = 20/20 Near Vision =

David Eric Cintron, P.E.
Chief Examiner
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. Mr. Laureano Carus Gonzales, the designated Pssistant RPO,
attended North Eastern University (1980-1981) majoring in
mechanical engineering. He completed a one week radiography
training course at Gamma Industries, Baton Rouge, louisiana,
Course #187, in February 1983.
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ORGANIZATIONAL STRUCTURE

Chairman of the Board

President

Secretary/Treasurer

Sales Vice President

Radiation Protection
Officer

-70 11-

Assistant Radiation
Protection Officer




8.2 (Continued)

‘ II11. RADIOGRAPHIC EQUIPMENT
1. 1. =10 x 14.4 = 144 R/hr.
a., = 1 ft,
d = 10 ft.

1/144 = (1/10)2
1. = 144 x (1/10)
1,440 wR/hr.

2 . 144 x 1/100 = 1.44 R/hr.

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

2, 10 HVL
3. True
4. False
5. True

6. The radiographer must inspect the exposure
device and complete an inspection list each
time the equipment is used.

7. A quarterly inspection of all inspection
devices will be performed by the R.P,O0. All
required maintenance at the time will be
performed py the R.P.0O, with assistance from
a radiographer if required.

8. To ensure that the source is in shielded
(safe) position.

9. All shipping plugs and locking devices will
e checked to make sure that the source is
in the safe position.

10, End of the short leader cable.

'8- 12"



8.2 (Continued)

iV. FEDERAL REGULATIONS

1.

when radiographic operations are conducted

in the field, a radiographer must be physically
present at the site of the operation and
provide direct, personal supervision at all
times. True False

The radiographer's assistant can take a
radioqgraphic device to a remote site without
the radiographer's supervision, provided he
has the radiographer's authorization.

True False

Provided a sealed source is new, the first
leak test can be done six months after it
is put into use, even if untested by the
manufacturer. True False

During radiographic operations, the sealed
source assembly shall be secured in the
shielded position each time the source is
returned to that position.

True False

Daily doismeter readings need not be recorded
for all personnel when no radiogyraphy has
been done. True False

A radiographer need not determine chat 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

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

Locked radiographic exposure devices and
storage containers shall be physicaily
secured to prevent tampering or removal
by




8.2 (Continued)

. 9. Each survey instrument shall be calibrated
at intervals not to exceed
months.

10. Each sealed source must be tested for
leakage at intervals not to exceed

"'8& 14-



8.2 (Continued)

‘ IV. FEDERAL REGULATIONS
l. True |
2. False
3. False
4. True
5. False
6. False

7. Radiographer; Assistant Radicagrapher
8. Unauthorized individuals
9. Three months

10, Six months

"8015"




8.2 (Continued)

V. WRITTEN OPERATING AND EMERGENCY PROCEDURE

Specific Procedure:

l. We do not always have to carry radiation
warning signs on our truck since many of our
clients have them for our use.

True False

2. Batteries may be changed in the field withcut
recalibration of the survey meter.
True False

3. The proper way to handle a source disconnect
iss

4, The radiographer's assistant may maintain
surveillance over a restricted area and reel
if the radicgrapher is not present.

True False

5. The radiographer's assistant may carry in the
source from a remote site without the direct
supervision of the radiographer.

True False

6. The utilization log remains in the office
80 that the President of the company knows
where the source is. True False

7. 1f 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.
True False

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

‘8.16-
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. 8.2 (Continued)

9. When is a dosimeter supposed to be zeroed?

10. Describe the signs to be used on vehicles
hauling radiography sources on public roads
when yellow 111 labels must be used.

~8.17=




8.2 (Continued)

. V. WRITTEN OPERATING AND EMERGENCY PROCEDURE

Specific Procedure:

l. Palse

2. True

3. Do not panic, do not try to rescue the source.
Establish and poet a restricted area, prohibit
entrance to this area, notify protecticn
officer.

4. True

5. False

6. False
7. False
8. True

9. Daily or at the beginning of shift.
10, "Radiocactive" signs meeting the requirements

of the Department of Transportation chall be
in evidence on all four sides ¢f the vehicle.

-6.16- 14514






8.2 (Continued)

9. What is the function of a Safety Plug?

10. The source capsule is connezted to the

"8- 11-



COMPETENCY EXAMINATION AND EVALUATION

B.1 General Testing Procedures

8.1.1

8.1.3

8.1.4

8.1.5

Following the initial stage of radiographer
training, a 60 guestion written examination shall
be given. The examination is divided into five
parts:

QUESTIONS SUBJECT

20 Fundamentals of radiation safety

10 Radiation detection instruments

10 Radiographic equipment

10 Federal regulations

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

A passing grade will constitute B0% correct
answers on each section. 1If a ceccion or
sections are not passed, the trainee may retake
those sectionsa in one week, following a period

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

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.

A formal oral examination shall be given and
on-the-job examination procedure shall include
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 radi~tion 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.

The tests given to radiographers and assistant
trainees and their results, as well as records
of oral and practical examinations and the
Radiation Protection Officer's evaluation of
trainees, will be maintained by Alonso & Carus
Iron Works, Inc.

"80 1—



8.2 Sample Test

L 1

FUNDAMENTALS OF RADIATION SAFETY

1.

The following quarterly exposures are permis-
sible under the regulations of the U,8.N.R.C.:
whole body; head and trunk; active blood
forming organs; lens of eyes; or gonade-~

rem.

The dose to the whole body, when added to

the accumulated occupational énse to the whole
body shall not exceed rems
where "N" equals the individual's age in years
at his last birthday.

An individual within a restricted area who

is under 18 years of age shall not be exposed
to radiation in excess of e
percent of the limite specified in Part 20.

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.

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,

Define "radiographic exposure device."

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

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

"80 2"



8.2 (Continued)

. 9. 1In general, containers of radicactive materials
must bear labels bearing the radiation caution
symbol and the words "Caution~-Radicactive
Material." An exception tn the general rule
applies to licensed materials in guantities
less than certain specified limits,

True False

10. We are required to report immediately, by
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.
True False

l1l. Men are working in an area which is 20 feet
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?

12, 1f a person is in a 400 mR/hr field, how
many minutes may he remain if he is to accumulate
100 mrem?

13. Define:
Curie

14, Define:
Dose

15, Define:
ttalf Life

16, Define:
Half Value Layer

-803-



8.2 (Continued)

. 17. Define:

Occupational Dose

18. High Radiation Area

19, An Ir 192 source irradiates 50 mR at 50 feet.
wWhat is the dosage rate at 20 feet?

20, At a distance 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?

'“804"’



8.2 (Continued)

. 1. FUNDAMENTALS OF RADIATION SAFETY

1.
2.
3.
4.
5.
6.

7.

8.

10.
11.
12,

13.

14,

15.

16.

17.

18I

1-1/4 per calendar guarter.

5 (N-18)

10

2; 100; Continuously

100

Any instrument containing a sealed source
fastened or contained therein, in which the
sealed source thereof may be moved, or otherwise
changed, from a shielded to an unshielded
position for purposes of making a radiographic
exposure.,

True

True

True

True

Approximately 9-1/2 HVL of lead.

15 minutes

A curie is that quantity of radicactive material
which undergoes 37 billion dieintegrations per
second 10
(3.7 x 10"~ DPS)

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

The period of time required by a radioactive
material to lose half of its original radiocactivity.

The thickness of material reguired to reduce
the intensity of the radiation by one-half.

Exposure of an individual to radiation.

Any area accessible to personnel in which there
exists radiation originating in whole or in part
within licensed material at such levels that a
major portion of the body could receive in any
one hour a dose in excess of 100 millirem.
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8.

2

(Continued)

19. 312.5 mR/hr.

20, 124 mc
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8.2 (Continued)

i
. 1I1. RADIATION DETECTION INSTRUMENTATION }
1. Define:
Survey
1
2. Define:
Dosimeter
3. Define:
Film Badge

4. Define:
Geiger Counter

5. Define:
Personnel Monitoring

6. Define:
Survey Meter

7. When should a survey meter be used?

8. What are the characteristics of a survey meter
that should be selected for use in radiography
operations?

"'807"
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8.2 (Continued)

. 9. what devices are required to be used for personnel
monitoring?

10. What distance from a 10 ci source of Co 60 would
a survey meter measure 20 mR/hr?

-80 8"




8.2 (Continued)

. I1. RADIATION DETECTION INSTRUMENTATION

l. An evaluation of the radiation hazards
incident to the production, use, release,
and disposal of radiation under a specific
set of controls.

2. A device designed to be worn or carried
by an individual for ihe purpose of measuring
the dose received.

3. A package of photographic film worn like
a badge by workers to measure exposure to
ionizing radiation.

4. Radiati .. detection and measuring device.
It contains a gas filled tube which discharges
electrically when ionizing radiation passes
through it.

5. Devices to be worn or carried by an individual
for the purpose of measuring the dose received.

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

7. At all times when performing surveys and
radiographic operations.

8. Ruggedness, i1ast response to radiation, and
it must measure accurately 1 R per hour.

9. Dosimeters, film badges, survey metess or TLD.

10. D = 7,200 or approximately 85.1 feet.
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8.2 (Continuved)

111. RADIOACTIVE EQUIPMENT

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

NOTE: The dose rate for Co 60 is 14.4 R/hr/ci
at 1 foot.

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?

The pigtail connector may be taken out,
cleaned and examined., True Falee

The source capsule is contained in a shield
which reduces the exposure to & maximum

of 500 mR/hr at surface,

e False

The source tube should be checked dally
for bends, worn ends or anything else that
may affect its use while in operation,
True False__
How often does the radiographer have to check
the camera and eguipment?

e

——

often is the R.P.0, required to check
camera and equipment for maintenance?

Why should a radiographer survey his eguipment
after every exposure?




