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ol . U.S. NUCLEAR REGULATORY COMMISSION . g or 3 o

MATERIALS LICENSE Amendment No. 06

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438). and Title 10 Code ot

Federal Regulatons, Chapter |, Pars 30 31, 32, 33, 34, 35, 36. 3940 and 70, and m celiance on statements and representations heretofore made

by the hicensee, a hoense is hereby 1ssued authorizing the hicensee 10 receive. i quire, possess, and transfer by product. source, and special nuclear

matertal designated below: 1o use such material for the purpose(s) and at the placetsi designated below: 1o deliver or transter such material to

persons authorized toheceve o m accordance with the regulations of the apphcable P
specified m Sectuion X3 of the Atomic | nergy Act of 1954

art(s). This hcense shall be deemed 1o contain the conditions

as amended, and 1s subject o ull applicable rules. regulations, and orders of the
= Nuclear Regulatory Commission now or hereatter in effect and 1o any conditions specified below

- , 20207/ -

b S . In accordance with letter dated =
« . November 22, 1996
* | Carondelet Foundry Company | 3. License Number 24-26136-01 is amended in b
o d/b/a The Carondelet Corporation ; its entirety to read as follows: b

re

— SE— _— ———————v s w— =

l

i 8600 Commercial Betlevard T - '

{s ] peve]y’ MO 63070-1528 }44 Expiration [fak? chope( 3] , ?901
|
|

- —————— densmaseress

5. Docket or
< L | Reference No.  030-31524

ft‘; 6 B) P;Udl-ld.r gvuﬁ'c. and/or 7. Chemical and/or Physical 8 Muxunurﬁ Amuum that Licensee
v(: Special Nuclear Matenial Form May Possess at Any One Time b
. Under This License
: :
_;‘ A. Iridium-192 A. Sealed sources A. 3 sources not to X
do (Amersham Model exceed 100 curies 3
o No. A-424-9 or per source ™
s No. A-424-19) )
¥  B. Cobalt-60 B. Sealed sources B. 2 sources not to lj
ol (Amersham Model exceed 22 curies

& No. A-453-2) each :
EE' C. Cobalt-60 C. Sealed source C. One source not to 2
(o (Amersham Model exceed 50 curies X
o No. A424-14)

®  D. Uranium depleted in D. Solid metal D. 999 kilograms total

8 Uranium-235

1 :
¥ 9. Authorized Use: o
ii A.  For use in Amersham Model 660A and 660B exposure devices for industrial radiography .
;i and Amersham Model 650L source changers for storage and replacement of sources. L
¥ B. For storage only in an Amersham Model Iriditron 520 exposure device. lf
ifi C.  For use in Amersham Model 680B exposure device for industrial radiography. '3
f D.  For shielding in radiographic exposure devices and source changers. lf
- 3 \ 4
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,Nﬁ? FORM 374A U.S‘LEAﬂ REGULATORY COMMISSION . ’ PAGE 2 OF 3 PAGES ! ‘
{License Numbé ' ' 1
, | 24-26136-01
MATERIALS LICENSE [ Docket or Reference Number 5 il
SUPPLEMENTARY SHEET 030-31524

. S o o 48 | Amendment No. 06

CONDITIONS

10. Licensed material may be used only at the licensee’s facilities located at
8600 Commercial Blvd., (Lot 2, 1-55 Business Park), Pevely, Missouri.

11. The Radiation Safety Officer for this license is Daren LaRose.

12. Licensed material shall only be used by, or under the supervision and in the
physical presence of, individuals who have received the training described in letter
dated October 16, 1996 (with attachments) and have been approved in writing by the
Radiation Safety Officer.

13. A.  Notwithstanding the periodic leak test required by 10 CFR 34.25(b), the
requirement does not apply to radiography sources that are stored and not being
used. The sources exempted from this test shall be tested for leakage before

»

use or transfer to another person. No sealed source shall be stored for a .
period of more than 10 years without being tested for leakage and/or .
contamination. .

.

B. Sealed sources authorized for a use other than radiography shall be tested for %
leakage in accordance with 10 CFR 34.25. ~

-

i4. The licensee is authorized to receive, possess, and use sealed sources of iridium- ~
192 or cobalt-60 where the radioactivity exceeds the maximum amount of radioactivity |4
specified in this license provided: ;
>

A.  Such possession does not exceed the quantity per source specified in Item 8 by
more than 20 percent for iridium-192 or 10 percent for cobalt-60; and

B. Records of the licensee show that no more than the maximum amount of
radioactivity per source specified in this license was ordered from the
supplier or transferor of the byproduct material; and

€. The levels of radiation for radiographic exposure devices and storage
containers do not exceed those specified in 10 CFR 34.21.

15. Sealed sources or detector cells containing licensed material shall not be opened or
sources removed from source holders by the licensee.

16. The Ticensee is authorized to transport licensed material only in accordance with
the provisions of 10 CFR Part 71, "Packaging and Transportation of Radioactive
Material."”

17. The licensee shall maintain records of information related to decommissioning at the
location listed in Condition 10 of this license as specified in 10 CFR 30.35(9)
until this license is terminated by the Commission.
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24-26136-01
MATERIALS LICENSE [Docket o Reference Number

SUPPLEMENTARY SHEET 030-31524

Amendment No. 06

18. The licensee shall arrange for properly trained representatives of the manufacturer
or other authorized entity to safely recover a disconnected source.

19. Except as specifically provided otherwise in this license, the licensee shall
conduct its prc. -am in accordance with the statements, representations, and
procedures cont.ined in the documents including any enclosures, listed below.

The Nuclear Regulatory Commission’s regulations shall govern unless the statements,
representations and procedures in the licensee’s application and correspondence are
more restrictive than the regulations.

o
il
o
>
.
.
4
o
o
»

A. Letters dated September 6, 1996 and October 16, 1996 (with attachments).
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g THE CARONDELET CORPORATION

NB03/5X ¥
November 22, 1996

Mr. Robert Gattone, Jr.

Radiation Specialist

Nuclear Materials Licensing Branch

United State Nuclear Regulatory Commission Region Il

801 Warrenville Road

Lisle, IL 60532-4351

. Re:  Change of Radiation Safety Officer for Material
License No. 24-26136-01

Dear Sir:

Robe:t Mark Spees listed under condition Eleven (11.) of our license number 24-
26136-01 Amendment No. 05 as radiation safety officer has tendered his
resignation effective December Sixth (6th) 1996. To fill this vacancy in our
organization, Carondelet Corporation designates Daren LaRose to assume those
responsibilities on December Seventh (7th) 1996.

Mr. LaRose has received all the required training listed in Part 34.31 "Personal
Radiation Safety Requirements for Radiographers and Radiographer’s Assistants”,
has passed the IRRSP examination in radioactive materials and has thorough
knowledge or our emergency and operating procedures. He will assume all the
responsibilities listed in Item 7.1 "Radiation Safety Officer’s Duties"” a revised copy
is enclosed.

Included in this letter is the $690.00 fee for a license amendment. Finally, in
comparing your letter of November Fourth (4th) 1996 you have referred to our
material license as "Amendment No. 4" yet on the material license it is listed as
"Amendment No. 5". | am taking this discrepancy as a typo in your letter.

If you need further information or if | can be of any assistance in a timely
resolution of this matter, do not hesitate to call me at (314)479-4499, ext. 236.

Regards,

THE CARONDELET CORPORATION

K,QMMK Aok RECEIVED

Richard Huber
Quality Assurance and NOV 2 5 1336
Radiation Safety Coordinator REGION 11

26207/
8600 COMMERCIAL BLVD. PEVELY, MO 63070 314 4794499 FAX 314.479.3399 s’

~Pm s WM



ITEM 7 = INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM
License Rq‘q’ewal for No. 24-26136-01, Control Number 98638

November g, 1996 _Page 4

7.1 Organizat
responsib

ion pertaining to the radiography program, name and title of each individual with
ility for sanagement or supervision of the progras.

Kr. Rich Huber
Radiation Safety Coordinator
Quality Assurance Manager
Nr. DAREN LaROSE
Radiation Safet‘ Cfficer
Radiographer

Kr, Ron Kelley
Radiographer

Foundry Company and shall saintain overall active corporate control of the Radiatisn Safety
Prograe. The RSC's duties are as follows: } S
Ay Serve as Miaison officer to the NRC and other agencies dn 1icensing satters.

B. Direct and supervise the Radiation Safety Officer (RSO) with delegated duties in
saintaining the Radiation Safety Progras.

€. Ensure that radiation safety inspections are conducted quarterly on all certified
radiogra hers unde. this Vicense.

The Radiation Safety 0fficer (RSO} shall implement and enforce the Radiation Safety Program.

The RS0's duties are as follows;

A

} The Radiation Safety Coordinator (RSC) chall be appointed by the president of Carondelot
Kaintain a personnel wonitoring program.

B, Enforce the use of radiation survey instruments at all radiographic gperatisns.

€. Conduct or supervise the training program for radicgraphers 2nd assistant
radiographers.

0. Examine and determine competence of refresher examinations,
€, Establish and saintain ttorage facilities,
Fi Kaintain exposure devices, radiographic facilities and related equipsent.
b, Maintain the leak testing progras.

i H, WHatntain the internal inspectiion systes,

[, Direct sourte replacement operations.

J.  Maintsin the record keeping system established by the operating procedures.

K. Assume control and institule corrective action in swergency operations.,




ITEM 7 « INDIVIDUALS RFSPOV‘IBI[‘FOR ADIATION SAFETY PROGRAM
License Renewal for No, 24-26136-01, (xrw: ] Number 98638

November 22, 1996 Pace 5

5
Thudet \aak » s nt ' — & " tua : 4
L ihvesiigate Lhe cause of a2 er §, Geteraine the necessary preventive action{s), and
Pl v * s MO
report suth otcurrences p ,n,. y to the NRC.
¥ subait to the KR the documentation that is required by operating procedurss

7.2 Specific training and experience of individuals responsible for the day-to-day conduct of the
progras:

g A 1 gates of trainiug ir radiation an¢ ;«‘zafxon safety, 1acation, instructor

et “C' . Daren LaRese and Ron Keiley have a1 successfully completed the followi ing
COUrses
1, "9_:'_:’3' Safety Training for Radiographers,” 40 hours, Janiary 23 - 27, 1904
at Carondelet Foundry, Pevely, M0 with Dr. Clarence £, Styron of R, K. Wester and
Associates, Inc., St. Peters, W0

Tratning,® 8 hours, January 26, 1995 at Carondelet
Clarence E. Styron of R. N, Wester and Associates,

3. *Radiation Safety Refresher,® € hours, January 17, 1996 at Carondelet Foundry,
evely ith Paul ¥, Sian of Paul §inn Testing Sersice

8 Rich Hube Jawes Vaughn (Shipping Lepartaent) and Richard Vieter (Shipping
r 4 " o4 1 cefl ” Ya¢ad K PAE ahnT d c H atats
epartment) have all successfully completed the course *DOT Hazardous Materials
raining for Radiographers,® 4 hours, Noveaber 28, 1965 at Carondelet Foundry,
Pevely, M0 witdh Dr. Clarence E. Styron of R. M. Wester and Associates, Imc,, St.
Pe L)
‘ Daren LaRose and Ron Kelley have successfully coapleted 7.5 hours of classroom
Lraining on subjects prescridbed in Carondelet ‘cuud y Corporation®s training cutline
for Assistant Radiographers (cf, Section 8.1.1 of this application)

NAKE Radiation Safety fadiography BOT H/K Training Radiatior
T’i‘n1ng for Radiation Safety for Rad|a?rqgeer8. Safety
tographers, 40 Training, 8 § hours, 11/28/95 | Refresher, 6

‘, 1723-27/94 hours, 1/26/95 hours, 1/17/96

v v

v v
Daren LaRose v v v
v v

Janes Vaughr v
Fehinnl
| 'Y
WN1pping
Richard Viete
(Shigping




ITEM 7 - INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM
License Re_,newal for No. 24-26136-01, Control Number 98638
November 22,

1996 Page 6

1.8 antbc-jab training (dates, name and address of the firm, equipment used, date
tnitially decignated a radiographer)

A, Daren LaRose, Radiographer, completed 520 hours on-the-job training at Carondelet #
Foundry Corporation on Nay 5, 1994 and was initially designated as a radiographer on
that date, He began as Assistant Radiographer on Februzry 15, 1994 at Carondelet :
Foundry Corporation. He has experience with the Asertest Model 650L Source Changer, :
Models 660K, 6608 and 6808 Exposure Devices.

8. Ron f¢'ley, Radiographer, coapleted 520 hours on-the-job training at Carondelet
foundry Corporation on February 14, 1994 and was Initially designated as a
radiographer on that date. He began as Assistant Radiographer on September 30, 1993 |
gt Carondelet Found'z Cg:goratioﬂ. He has experience with the Amertest Hedel 650L

5 0Dy

Source Changer, Mode A, 6608 and 6808 Exposure Devices.

S5 & B
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CARO N D E LET F O U N D RY COM PA N Y 2101 S. KINGSHIGHWAY BLVD. MAILING ADDRESS:

LSTABLILHED 880 ST, LOUIS, MO. 63110 P. 0. BOX 7078

STAINLESS STEELS + HIGH ALLOYSE + GRAY IRONS 314 771-0806 ST. LOVIS, MO. 63177

TWK 910-781-0431  (Caron Fond STL)

It .
RADIATION SAFETY TRAINING RECORD NRAIS S50 S0k

Name .Dﬁg._"\i Laloe e bistrict

m
KADIOGHAPHER
SUBJECT REQ. TOYAL § REg, TOTAL | DATE OF AUTHORIZED
HOUKS | NOUKS § WGUKS | WOURS | TRALNING IRSTRUCTOR *

CFC Radiation Safety Crientation 1 KI& | N/A

Fundamentals of Radiation Safety l b

Radiation Detection 1

Instrumentaticn (Classrova)

Practical Application l ]
oo g Ry e |
Practical Application 1 ]
Regulations: Pederal or State )
CFC Operating and Emergency Procedures { 9
Records and Reports N/A 1
Maintenance Procedures N/A 1
Case Histories N/A |
Field Operations N/A 10

ANDOAL RETRESWER

o Phow Swas
TRARN G b | L t/n/qu-ve.m.svees.

Eiperienced Personnel! (Enter resuse of Training and esperience below, Use second @age 1f necessary,

COORSE OUTLINE + EXYAM DQE SOLTS ATTAC HED

' Hust be Qualified RSO or RS

/ .
I ] Oser ] d/ 4 o, Certify that 1 have received instructions on the above meationed subjects for the

asount of time indicated above.

nte _1/18/9¢ RSO_/Q-M'UA/)/YA/"

S L ————— R

4
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10 CFR Part 34 Rules & Regulations - Periodic Training - 20 Questions

X and gamma rays are a "Family of Waves" that are called "Electro-Magnetic
Waves". Other electro-magnetic waves include which of the following:
a. radio waves
b. visible light
c. ultra-violet rays
all of the above

All electro-magnetic waves travel at the velocity of light which is:
186,000 miles per second

b. the same as the speed of sound
X 186,000 feet per second
d. none of the above

The primary difi.rence in the properties of x-rays and gamma rays having (he same
frequency and wavelength is:

a, there is no difference

gamma rays from Cobalt 60 penetrate more steel
c. ganuna rays are more dangerous
d. xrays are more dangerous

Cobalt-60 and Iridium-192 are:

a. natural isotopes
artificial isotopes

c. particles

d. none of the above

When a radioactive material decays, it is sald to have an "activity" of one curie
when 37 billion of its atoms disintegrate in one second. What is the "activity of a
radioactive source that has 148 billion disintegrations per second?

a. 1 curie

D. 10 curies
© 4 curies
d. 10° curies

or False) The half-life of a radioisotope is the time it takes for 1/2 of the
atoms of a radioisotope to decay or disintegrate,

(True or@ All isotopes decay or disintegrate at the same rate.

Which of the following radioisotopes have the longest half life?
) Radium 226 (RA-226)

b. Cesium 137 (Cs-137)

& Cobalt 60 (Co-60)

d. Iridium-192 (Ir-192)



10.

11.

12.

13.

14,

1S,

16.

17.

18.

What wiil be the activity of 150 curies of Ir-192 after 150 days?
a. 75 curies
37.% curies
¢ 150 . uries
d. none of the above

or False) The "Roentgen” (R) is not a direct measure but simply measures
radiation present in the air. This relates to the amount of exposure a person would
receive in the same area,

Trupor False) One "Milliroentgen” (MR) is 1/1000 of a "Roentgen".

@or False) The "REM" is the standard unit for record keeping of the radiation
worker's biological dose.

@ur False) "REM" stands for "Roentgen Equivalent Man" and is the effect
produced in humans by any type of radiation".

@ur False) "Dose Rate" is the time rate at which a radiation dose is received.

r False) With X and gamma rays, the exposure rate in Roentgens per hour

is the same as dose rate in REMs,

The primary agency for establishing dose limits in the United States is:
a. the State

the United States Nuclear Regulatory Commission

c. the employer

d. Dept. of Heath U.S.A.

The maximum permissible “"whole body" occupational dose for a calendar quarter

1-1/4 REM

1,250 MREM

7-1/2 REM

both a and b above

O N

If a radiation worker received an occupational whole body dose of 1-1/4 REM the
last day of the calendar quarter and his total dose for the quarter was 1-1/4 REM,
a. he must not work at a radiation job for the balance of the year

b. he must not work at a radiation job for 90 days

@ he may continue work the following day at a radiation job

d. none of the above




19. If a radiation worker received an occupational whole body dose of 1-1/4 REM the
first day of a calendar quarter,
a. she may continue work the following day at a radiation job
b. she must not work at a radiation job for one year
@ she may continue work at a radiation job the first day of the following
quarter
d. none of the above

20.  Federal Regulations have established that no person under years of age can
work in an area where radiographic inspections are being performed.
) 21
@ 1
A 25
d. all of the above
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1.0 FUNDAMENTALS OF RADIATION SAFETY

@Characterixtics of Gamma Radiation

a. Origin () = AREAS COUERED
1. Alpha
2. Beta
3. Gamma

b. Penetrating Ability
¢. Various Usages
d. Comparison to Visible Light Rays & X-Rays -

@ Units of Radiation Dose and Quantity of Radiation ~
a. Curie & millicurie —
b. Roentgen
¢. Dose & dose rate -
d. Haif-life -
e. Half value layer ~

QQ Hazards of excessive exposure to radiation
a. Biological effects -
1. Absorption by cells
2. Effects of overexposure

3. Psychological-effect—

b. Maximum permissible weekly exposure
1. Thirteen week averages
2. Changes resulting from overexposure -
3. How much should I receive in a week? ALARA ~
1.4 Radiation Detection Instruments
a. Types of instruments
1. Geiger-Mueller or lonization type -
2.-Use and eare
3.-Why shouldn't T leave the survey insirument by
-the exposure-deviee; rather thau carry it out
of the shooting cell each time?-

b. Calibration of survey instrument
1.-Self contained-sources
2.-External-calibration
1. How can I -check the survey-instrument to be sure-it's—working?



evels of Radiation From Licensed Material

a. Gamma dose rates of isotopes —
1. Iridium 192 -
2. Cobalt 60 -

b. Radiation levels at selected distances

@Case Histories

~ a Over-exposures to radiation is nearly always a direct result of improper utilization
of radiation survey instruments.

b/)ver-exposures not attributable to 1.6 a. are frequently caused by poor judgement.



Case #1 - An experienced radiographer, on the last exposure of his shift, noticed the source
did not return to the shielded position when the crank was fully retracted. He surmised the
source must have become disconnected some place in the exit tube. However, while he was
wondering what to do the quitting time whistle blew, so he locked the exposure device and
the shooting cell room and went home,

When the first shift radiographer came in he entered the shooting cell, unlocked the
exposure device and began to "set-up” for his first exposure. He finally noticed his survey
instrument was "off-scale"”. Since he hadn't made any exposures yet he decided there was
something wrong with the survey meter so he left and came back with a second instrument.
This instrument also was "off-scale". He finally reported the incident to the RSO.

The RSO in his infinite wisdom, knowing that both instruments had just come back from
the calibration service, concluded that the company that calibrated the instruments must
have done something to the instruments that made them read "off-scale”. The RSO
contacted the calibration service, which after a lengthy discussion, convinced the RSO that
the instruments were working properly and that the "off-scale” condition was caused by
the presence of a radiation field. The radiographer who had worked the previous shift was
contacted by the RSO and asked if he experienced any problems with the survey meter. The
radiographer said "No, but I think the source came off in the exit tube".

As a result of this incident the first shift radiographer was exposed to more radiation then
he should have been. However, since the source involved was 1/8 curie of cobalt 60 he did
not exceed the maximum permissible dose for the quarter.



8.

Table 2 Gamma Radiography Overexposure Accidents, 1971-1980

A list of all radiation overexposures re
exceeding 5 rems to the whol

ported by NRC licensed radiography companies,
e body or 75 rems to a part of the body*

No. | Date Company Source Dose Symptoms | Why Was Source Exposed? I Waus 8 Survey Made? | Othar Factors
1 a4/ Biack Sivalis 8CiCo-60 | BremsWB None Radiographer apparently No
and Bryson forgot to retract source |
|
2. | WU | Conam 27Ci 13 rems WB | None Source stuck at camera Yes. but-only from Occurred at change
Inspection 192 ‘ entrance because of dirt | rear of Lamers of shift
and gt in crank Survey did not detect
mechanism source
3 Y Jones Testing 26 Ci 6 rams WB None Two sources were in use in Apnarently not Radiographer had no
r-192 o (LF a permanen! inplant training
facdity Radiographer
cranked out the second
source instead of cranking
in the first source ‘
4 1971 & Newport News 0.01 Ci 2000 to Uncertain, Radiography supervisor Not applicavle
previcus | Shipyerd Co-80 3000 rems but chronic handed out source in his &
yoar (ﬁlhgmlo to hand radiation hands over a 29-month
type dermatitis is | period |
| possible |
from these
doses l
|
5 9N vewport News 220 Ci 7 rems WB None A rough or kinked guide No because meter The radiographer
Shipyard Ir-182 tube caused the source to was not operating, disconnected the
jam gamma alarm atter
the source jammed
beca.s ' thought
the ala 15
maifur ing
6 | s/am Pittsburgh 96 Ci 600 rems or | None Not fully retracted for Yes. but did not carry | The radiographer
Testing 192 lass based unknown raason mator 1o caimera disconnected the
on lack of guide tube before
symptoms locking the camers
He instinctively
reached out and
touched the source
when he saw it He
thought it was the
safety plug
N
7 930/ Peabody X-Ray | 73Ci 5 rems WB None Source disconnected when No
Engineering 192 it got hung up at device
entrance A worn or wrong
Size connecltor was used
8 | W27 | Inspection 80 Ci 540 remsto | None Upon starting work the Ne
Signal Services | 1r-192 hand radiogtapher opened the
front plug and found the
source there An incom-
patible control cable may
have been used
o "wn Conam 68 Ci 6 rems WB None Source jammed Yes The jammed source
Inspection ir-192 was discovered but
the radiographer was
overexposed during
the recovery
oparation
10. | 3/24/72 Peabody/ 70 Ci 21 rems WB | None Source disconnected and No The radiographer was
Magnafiux 1r-192 stayed at end of guide tube using locking as a
bacause it had not been subtitute for a survey
connectad properly (GI In this case the
conneciorn) camaera locked
without the source
being in
1 /72 Froehling and 108 Ci 400 to 1000 Reddening Source jammed at entrance | No No survey mater The radiographer
Robertson r-192 rems to of hand to camera, then became was avalable at the called the company
hand disconnected. stte 10 raport the source
discaonnect They told
him to shake it loose,
pick it up by hand,
and put it back in the
camerg The
radiographer thought
the procedure would
be dangerous and
refused By phone the
company toid an
untrained person 10
do the job He did
and was
overexposed
12. | 9/8/12 Magnafiux 83 Ci 10,000 rems | Severe Forgot to retract source Mo
Testing ie192 to hands burn, loss of
Laboratory 22 rems WB | fingers
Pittsburgh
R atainad

- e

n
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20

n

22

23

4

25

26

27

1S

a

oMY

1272272

1973

2/19/73

6/8/73

8/30/73

9/18/73

1/2/713

12/18/73

1974

1974

4/29/74

6/4/74

10/25/ 74

3/30/7%

Conam
Inspection

X-Ray
Engineering

Dunron Co

inspection
Service of
Pennsylvania

Genaral
Dynamics
Elactric Boat

Uriversal Techrical
Testing
Laboratones,

Inc. (PA)

Amaerican Ship-
building Co

Consolidated
X-Ray Service
Co

FimburEh
Testing Lab

Midstate
Inspection
Engineering

Dravo Corp ,

Ohio

Conam
Inspection

U, S. Testing

X-Ray
Industries

Taxas Pipe
Bending Co. of
Puerto Rico

80 Ci
11192

38 Ci
1182

42 Ci
Ir-192

101 Ci
192

36 Ci
Ir-192

60 Ci
Ir-192

45 Ci
Ir-192

25Ci
1192

13Ci
Co-60

20Ci
1192

52 Ci
1e-192

1192

@

22,000 to
30,000 rems
to fingers

28 rems WB
6 rems WB

10 rems WB
plus 550
rems to hip

7 rems WB
& 5 rems
we

87 rems to
hand

5 rems WB

7 rarns WB

9 rems WB

175 rems to
hand and 6
rems WB

7 rams W8

5 rems WB

11 rams WB
and 300
rems to eye

6 rems WB

None

Severe
burn,
amputation
of fingers

None

None

None

None

None

None

None

None

None

N.ne

None

None

None

The radhagrapher rolied up
the contrel cables betore
locking the camera This
caused the source Lo creep
out

The radiagrapher confused
i and “out " Me cranked
the source "outl” when he
wanted it "in

A radiographer's assistant
sihlerad the aplant
exposure room while the
source was exposed He
gnorad a functioning
giﬂ‘.ﬁ\' alarm

Soutce jammed in 3
crimped guide lube Guide
tube was crimped because
camera had falien sarlier in
the day Pulling caused the
SOUICE 1@ disconnect

Soutce was not quite fully
retracted A blinking
warning ight was ignored

Source crept oul of the
camera when it was moved
without the source being
locked in

An untraned person
attenipted to connect the
source to the control cable
but chd not make a
connection (Al voanector!

Camera fell over into mud
pinching the guide tube,
and making retraction
impossible until the guide
tube was straightened The
radiographer was
overexposed as he
straightened the guide
tube

Radiographer apparently
forgot to retract source

An inexperienced
radiographer’s assistant
did not fully crank in the
source

A radiographer forgot to
retract the source at the
end of his work shift. The
radiographer on the next
shift was exposed.

Source jammed in the
guide tube near the camera
vecause the radiographer
bent it too sharply.

Unknown

Twa rodhographers were
working together. The
radiographer who was
exposed thought the other
radiographer had retracted
the source, but he had not

Unknown

LN

No Swivey meter

was ke by 8 very
seveie Diow during
the wok The
raciographer sai he
tid not damage the
SUtvidy taeter

Yes

Yo

Yus

No

N«

No et by the

radiogropher quitting
work or the
raghugrapher on the
next shift

No

Yes. but the
tadiuyranhur did ned
ungersinad the et
reathings

No

Unknown

The job was at night
The radiographer was
tirad and was
hutrying to fimish the
1ob

Emaergency
procedures were
followed bu!
overexposure still
resulted

There .nay have been
a commumication
failure between the
radiographer and his
assistant, but iis
2180 possible that "e
was i antionally
expoLe s by someone

The untrained person
realized the source
was out, but sull
disconnected the
guide tube

Dilficuit
environmental
conditions
contnibuted 1o the
accigent

Poor trgiming was a
factor

Hurrying 1o quil work
was a factor

The raiographer did
not ynderstand the
limita ons of the
guide iube

Radiographer was
no! properly trained
in use of survey
meter

Pour communicstion
was @ lactor A timing
buzzer rang One
radiographer shut the
buzzer off but did not
crank in the source
The other
radiographer
assurmed that since
the buzzer had been
shut o#f the source
had also been
cranked in. But
neither radiographer
had cranked the
soyrce in

086L-L/6L S1uapIdoy ainsodxaidnQ



Table 2 lcontinued)

No. | Date Company Source Dose Symptoms | Why Was Source Exposed? | Was a Survey Made? | Othver Factors
28 i Value 28 rems WB | None it 18 possible that the Ko
Engineering Co radiugrapher forgot 1o
fetract the source. but it s
Alst possible that he
intentionally exposad his |
bLadge .‘
29 | v/8/7% X-Ray Trems WB | None Unknown | Unistidw
Engineening 'I
30 2176 Exam Co 97 Ci 5 roms WB None The source was not quite | Tes bt only the back | The radiographer's
Ir-192 fully retracted for unknown | ot the campra was assistant who
reasons 8yl surveyed did not
, know how to survey
( properiy
n 4/27/78 | Exam Co 93 Ci 6 rems WB None Unknowrn B Assistant et npt
le-1892 Sy
'
22 /876 NES/Conam 44 Ci 24 rems WB. | None A radwographer torgot to DUtveys wers aregle Two sels of cranks
Inspection Co-60 7 rems WB, None fotract the cobalit-80 H0t Made, or not caused confusion
and 92 Ci 7 rems W8 None source Upon discovering undorstood
lr-192 his error he cranked out the
111dium-192 source thinking
he was cranking in the
cobalt-60 source
3 7/13/76 | Universal Technical| 71 ¢ 6 rems W8 None The radiogeapher lorgot 1o Mot tealty The Hurrying was a tacror
Teating Co-80 ratract the source whiie rath aphes carad A gamma alarm was
ll’-"::‘x’"gx’}“"- hureying 1o finish belore the mater but did not | ringing but the
lunch read ragiographer shut ot
off
34 | 8/4/76 Globe X-Ray 70 Ci 23rems WB | None Unknown Unknown
Saervices Ir-192
35 10/9/76 Yuba Industries | 103 Ci 6 rems WB None The carmera was moved Yos
ir-192 without being locked
Apparently the motion
Caused the source 1o creep
out
36 | 11/3/76 | Arnold Green 30 Ci 10 rems WB | None Radographer was not Ne Whiie working the
Testing Lab Ir-192 carelul 1o fuily retract radiographer became
source very il This led to
incomplete retraction
of the source and
emission of the
SuUrvey
37 11/4/76 | NES/Conam 47 Ci The actual Apparently A bend in the guide tube Yes but the back of Poor training in how
Inspection, Co-60 doses to the | none caused the source to jam he Camnra was 10 make a survey was
Rosamont, two hands near the camera SUrvRyod and the a lactor
Hinois of two BRpOSO SOUTCE WIS
radiograph- not deteciad
ars ware
probably
less than
600 rems
since no
physical
symptoms
were
presant.
38. | 11/12/78 | Pittsburgh 94 C About 1000 | A dry blister | Source was not fully No
Des Moines Ir-192 rems to formed and | retracted (8%t 1 # oulside
Steel Company fi s of fell oM. No cameora) No reason was
right hand infection. identified
based on Wound
physical healed.
symptoms
and 5 rem
wa.
39. | 12/12/76 | Adentic 166 Ci 1100 to Reddening Forgot to retract source No In addition. a The radiographer had
Research Co-60 1400 rems of the skin gamma alarm in the come ir on Sunday
to hand on fingers, exposure toom had morniry, at the
but no beeo disconnected so | compaiy's request
fingers were thal the doar could His wife was in the
lost be propped open to hospital Mvmp L]
obtan ventilation baby, but he did not
tell the company
managers. There was
POOr communication
betweon the
radiographer and the
managers
40. | 6/16/77 J. G Sylvester 35 C 400 rems to | None At the end of an Ir-192 Not seallty A suryey
Associates, Inc Co-60 head exposure. the Co-60 source | meter wasg cariin
and 94 Ci was cranked oul by mistake | but not laoked a
11192 instead of cranking in the
12192 source

086L-LL6L SIUBPIDDY sinsodxaianQ




42

43

45

LIN

8/n

1"

6/3/78

"NE78

/79

10/10/79

12/13/79

6/12/80

Gonaral
Dynamics
Electric Boat

Pittsburgh
Das Maines
Steel

Unian Bailer
Company

Twin City
Testing
Engineering
Lab

Townsend and
Battum, Inc

Consolidated
X-Ray
Service Co.

Tulsa Gamma
Ray, Inc.

Consumars
Power

B8O Ci
e 192

76 Ci
r-182

85 Ci

192

1192

65 Ci
Ir-192

ir-192

B0 Ci
Ir-192

55 Ci
lr-192

Sre B8

300-600
rems to
fingers

120 rams to
thumb

22 rems to
trunk (lower
back of
body)

9 rems 10
laft calf

9 rems WB

17 rems on
film badge

8 rems WB

None

None

None

None

None

None

Probably
none, but
individual
could not be
located
atterwards.

None

Sotirce was not tully
retiacted

Source i not relract 1o
the iully stualded position

The tadographure retracted
the sowrce and triad to lock
the camea, but the camere
would not lock, Me
ratractud the source again
and 1red locking, again
without succaess He
concluded that ly ash had
amined the locking
mechanism

The source was not fully
retracted for unknown
reasuns

The source was retracted
but not fully, perhaps
because of a tight bend in
the guide tube One more
turn of the crank was
needed

The source was retracted
and the locking machamsm
did not catch the locking
ball. This aliowed the
source {0 move out of the
fully stusided position
when the control catile way
coihed

Intentional exposure

The crank assembly
apparently jarmmed so that
the source was not fully
retracted, unknown 1o the
radiographer

*Source Compiled by the author from letters and reports contained in the files of the NRC's Otfice of
inspection and Enforcement.

NOTE

%

No overexposures greater than 5 rams to the whole body (WB) or 76 rems to the extremitios
were reported 1o the NRC by its radiography licensees for the period January 1, 1981, through August
31, 1961, However, two people invoived in manufacturing radiography sources suffared serious
damage to their hands during this period.

N "J{hu'.v‘“.l ar

was Tolying on o
ehrpet” bhut the
background nose
wWas S0 out! he could
not e

Yes | b G4

duef v Lete

fromt of the came

fan Th T
neadie repd ol soaie

but an sudditsie
SPOoRe Wwas Silent
The tachagrapher
conctuded that
moisturg and iy ash
had shorted the
mater causing the
naudie ta go ol
scale

Yos bul the survey
was ol complete
anouygh 1o shaw that
Yh" SOUTCR Wis not
fuilly risteqctest

Yos, bt ot carefully

Yas, but the saurce
crept out aftee the
survey had hoen
made

Mot wpple ik

Yos, but the agsistant
rachiographer did not
survirty tha front af
the camerna

Poor survey
technique

Work being done late
at night. Heavy work
load. Radiographer
distracted and
worned by phone call
from supervisor

The ndividual had
been fired the day
before the exposure
for baing drunk on
the job akter working
for the licensee for

7 days. He returned
drunk the next
morning, cranked out
the source, and
handed his film
badge to the
supervisor. It is not
known whether he
was exposed or
whether just the film
badge was exposed

086L-LZ6L S1uapiody ainsodxalanQ
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This is to certify that
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of a Six-Hour Radiation Safety Refresher course.

Presented this 17th day of January, 1996.
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Director of Quality Assurance Psul W. Sinn, RSO
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ATTENDANCE SHEET

Date: January 17, 1996

Subject: Radiation Safety Refresher

instructor: Paul W. Sinn, RSO, PAUL SINN TESTING SERVICES, INC.

instruction Time: 6 Hours
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CARONDELET FOUNDRY COMPANY 2101 5. KINGEHIGNWAY BLYD,  MAILING ADDAESS:

ESTABLISHED 1080 ST. LOUIS, MO. 63110 P. 0. 80X 72078
STAINLESS STEELS + HIGH ALLOYS + GRAY IRONS 314 771-0806 ST. LOUIS, MO. 63177

TWX 8i0-781-0431 (Caron Fond STL)

RA .
RADIATION SAFETY TRAINING RECORD S NS

e DAREN LaPeoce District

m e
RADIOGRAPHER
SUBJECT REQ. TOTAL § REQ, TOTAL | DATE OF AUTHORIZED
HOURS | HOURS § HOURS | HGUKS TRAINING INSTRUCTOR *
CFC Radiation Safety Orientation l NIA | N/A
Pundasentals of Radiation Safety 1 b
Radiation Detection l

Instrumentation (Classroom)

Practical Application l ]
g |
Practical Application ) ]
Regulations: Pederal or State ]
CPC Operating and Emergency Procedures i L
Records and Reports N/A l
Maintenance Procedures N/A 1
Case Histories K/A l
Pield Operations N/A 10
ANNOAL. RPEFRES HER
L R M GICSTER + ASsor .
TR ANING Gt [ \udaS R M. SPEES/ RSy |

Brperienced Personnel! (Enter resuse of Training and eaperience below, Use second gage if necessary,

SEe ATTAC v mewTy

* Hust be Qualified RS0 or RS

I ﬁ baq d: b& o certify that I have received instructions on the above mentioned subjects fur the

asount of time indicated above.
nte [~2L[q5




R.M.Q’V ESTER ®

& ASSOCIATES, INC.

215 INDACOM DRIVE @ ST. PETERS, MISSOURI 63376
(314) 928-9628 ® FAX 928-9857

FOR YOUR NUCLEAR REGULATORY COMMISSION RECORDS

The following signatures indicate the presence of each of the individuals
successfully pamcnpatmg in the course Radiography Radiation Safety
Refresher Training in compliance with 10 CFR 34.51 Appendix A and
Carondelet Foundry’s Operating and Emergency Procedures presented by
Dr. Clarence E. Styron, Radiation Safety Director with R. M. Wester and
Associates, Inc. on January 26, 1995,

The 8-hour course covered by this seminar included regulations and other

topics in Appendix A. Proficiency was demonstrated by class exercises and
a written examination.

ATTENDEES NESU ATTENDEES

Pl b T

(Lo

2 .
(Fentr |
Do T ©

CERTIFIED BY: ‘CQQME‘.L%_
Radiation Safety Director

"SPECIALIZING IN YOUR RADIATION SAFETY NEEDS”



" R. M. WESTER and Associates, Inc.

Proudly awards this certificate to

Daren J. LaRose

In recognition of the successful completion of the course:
Radiography Radiation Safety Refresher Training

In Compliance with 10 CFR 34.51 Appendix A and Carondelet Foundry’s Operating and Emergency Procedures

//A\
Date: January 26, 1995 Q/aéwf‘ M Ll
Technical Director

G/QC{,WA’ ; : /.(l:?/wm
Training Specialist

-




R.M. WESTER

\/ 23

QS  ANROAL REWIE
COT LANE

& ASSOCIATES, INC.

215 INDACOM DRIVE ® ST. PETERS, MISSOURI 63376

(314) 928-9628 ® FAX 928-9857

RADIATION SAFETY TRAINING FOR RADIOGRAPHERS

Radiation Physics

&0 op

(¢

Atomic Structure
Radioactivity
Units of Activity
Radioactive Decay / Half-life
Radiations
1)  Alpha Particles
2) Beta Particles

a) Negatrons

b) Positrons
3)  Neutron Particles
4) Gamma Rays
5)  X-rays
6)  Annihilation Radiation
7)  Electron Capture
8) Internal Conversion
Electromagnetic Spectrum
X-ray generation
lonization and Excitation
1)  Photoelectron
2)  Compton Effect
3)  Pair Production
4)  Auger Electrons
Radiation Detection
Radiation Measurement
1) Proportional Counters
2)  Nal(TIl) Solid Scintillators
3)  Calibration and Standards

"SPECIALIZING IN YOUR RADIATION SAFETY NEEDS"



. &

4)  Calculations for decay correction, background, efficiencies

and crosstalk

k.  Shielding

Units of Exposure

m.  Units of Absorbed Dose

n.  Dose Equivalent Units

0.  Dose yvs Dose Rate

p.  Protection: Distance, Shielding and Time

q. Terms

—_—
-

Radiation Biology

a.  Biological Spectrum

b.  Early vs Late Effects

¢.  Factors Varying Effects

d.  Acute Radiation Syndrome
e. Late Effects of Radiation
f.  Tissue Sensitivity

g.  Dose Response

h.  Average Annual Exposure
L. Risk of Getting Cancer

J. Other Risks

Using Radiation

a.  Why We Use It

b.  Radiation Safety Program
1)  Procedures
2)  Requirements
3) Licenses
4)  Audits
5)  Training
6)  Purchasing
7)  Receiving
8) Using

c.  Posting Signs



Waste Handling Procedures

a. Radioactive Malterials

b Radiation Levels

C. Contamination

d Disposal Procedures
1) User

2)  Waste Handler
3)  Radiation Safety Oflicer
4)  Disposal Service

SOPs for Radiography

NRC Regulations, Parts 19, 20 and 34



THE CARONDELET CORPORATION

| D‘*\\" <\ LQ PO&C’ have received a copy of Appendix A Part 34.51
United States Nuclear Regulatory Commission & Training Manual.

Date 7'//' r’{

SignatureL)c,u sz /'494‘

2600 COMMERCIAL BLVD.  PEVELY MO 63070 3144794499 FAX 3144793399 MAILING ADDRESS. PO BOX 769 PEVELY, MO 63070-0769
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I. FUNDAMENTALS OF RADIATION SAFETY

v 4. Suppose you received a radiation dose of 100 mrem.
Of the following, who might be affected by your
exposure?

a. your spouse

b. your current children
(. your future children
d. none of the above

n

Which of the following is one Tunction of the
ALARA program?

@. Train radiographers in methods for reducing
radiation exposure.

b. Prevent radiation exposure to workers handling
nuclear materials.

c. Upgrade assistant radiographers to the level
of radiographer.

d. Minimize a company’s legal liability in
accidents involving radiation.

3. Suppose an aczcident occurred on a Jjob and you
received a dose of 1.5 REM. Which of the
following statements would be true?

- @. This dose is much less than the NRC annual

whole body limit.

b. This dose is below but very close to the NRC
annual whole body limit.

¢. This dose is a little more than the NRC annual
whole body limit. )

d. This dose is far above the NRC annual whole
body limit.

4. Which of the following groups of people would
generally be most affected by a given radiation
dose?

a. senior citizens
b. middle~agers
¢c. young adults

. @. grade schoolers



e

»10.

I i

12 .
~33.

14,

~ 15,

16.

~37.

aB oo

How many millirem are in 2.5 REM? (Tk;

a. 2% millirem

b. 250 millirem

©. 2500 millirem

d. none of the above

Which of the following can be used to construct a
temporary radiological barrier?
a. red and white rope
b. green and white rope
- ©). vyellow and magenta rope
d. green and magenta rope
What is the NRC annual whole body radiation dose
limit?
500 mrem
1000 mrem
5000 mrem
50000 mrem

The term ALARA is used to identify a radiation
safety program. What do the o~tters ALARA stand
for?

a. As Low As Reason Allows

b. Always Look At Radiation Activity
c. At Least A Rem Allowed

@. As Low As Reasonably Achievable

Define the term half-life.Theamounl af fime 14 fales fora rad oac
substcmce 10 Jose hfi‘c of ts Qg‘-u\"\/ b\/ d“QYl

What is the proper placement of dosimetry on the

body? The teuwg

What is the proper placement of pocket dosimeters
and TLD'’s with relationship to each other? Ite) Yhem 'n same ar-

Define the term REM.The wn4o§aa of the qant fies eyniensed g close equiva
1 4 P ) i vy (3 ' )
::.-?ﬁf‘:?;"hl{ctuo’: ‘cml? '_"WM othe absoched Aose 4 cads rmuliiplied by he
Def;ne‘,the erm Curle. Mhe measecerment we use 40 Mmeasure now |
rodoact i W o sukstance (6 _b" how mony ctome ng_decnyms eacis gccg..c.‘,
What are the three major methods of reducing Qyé,ubﬁCA'"q

radiation exposure? T'mc,D'sfqnce,Gk(t\d.hﬂ

What is the half-value layer of lead for Cobalt-
60?7 .49 ...

What is the half-value laye: of steel for Cobalt- |

Define the Inver?e Square Law. A law of naluve that ctates how the
indtasdy of ractinl na decreqses asa p ErRON MOues Guoy fronr q cad o«
ELUCE Cn ‘\‘:'\c vaw € oten Paal Yhhe (avene Yyt deccen e propas o .‘-1
da 2 Y . \

g g 4 '
Al e i e i A A Tl e e NI =R



18.
\19.

20.

\27.
\_28.
~29.

N\30.

— |

Define the term Rad. The amount of radioloneneryy ;"“P‘“"}‘ To mal
pec e X raasts 0f itear) el Mo.\tf\'h\.
Define the term ROGNLOEN.The measure of 1onmizalion vnoir dvuetlo Yhe
prEC\QQ o\ AAmma or v-end.m‘ion
How do gamma radiation exposure rates in Racds and A
Roentgens equate to REM? mud el . o Kedv ks ('un\-\‘O fuclor.

fov clur f)u/fsnsr' the v el essrrt !‘\\/J the ﬁ“*(t *tc.v'\f\a.

Define the term dose rate. The amewnl of fakialion recicved (n a amous
Q Avna

wWhat is the dose rate from 5 Curies of Cobalt-60

at one meter? 5 e/He

Suppose the emission of a source of radiation is
100 roentgens per hour at one foot. What is the
dose rate at 2 feet? 25 R/mR

A 10 Curie source of Cobalt-60 is to be used at 10
feet from a group of workmen. What dose rate will
they receive? |3 m|wp

You are working in an area of 125 mr/hr. What
would be your dose in 8 hours? IR

How much lead shielding is required to reduce a
Cobalt-60 exposure of 2 R/hr to 4 mr/hr? 4.4l (a

Define radiation area. Aen o
Smc,}(( af ot .ol on.

Define high radiation area.A . o/ea whett one coviel recicue (o
excessS ok 00 me [0 of codhialion.

Define restricted area. An aiea reeveve A excee
88 Lerar [NE o8 t88 (s} O wheit ane cou\d e L

te wherte one uv\*rtc\tvc \ARYCCSES ¢

. . 4
Define unrestricted area.A~ orea wware 0ne cov'\dh vecieue (ess P he

2emelWe ol (oot na
List the four basic types of radiation.Gumenas,Beda Nvekon diphe

When should a collimator be used? Alweys

Can an individual be fired for speaking to the
NRC? Mo

Why must a collimator be used at all times during

the performance of radiography?” atl 4ne S4, Ltov's , MO
ch,.'l.f)lo

Who is primarily responsible for your radiation
exposure? Youse\S

Who maintains personnel exposure records at your
facility? RSO

Questions concerning radiation exposure should
first be discussed with whom? %0



F

38.

39.

40 .

2

All items in your pockets must be removed while
working with radicactive materials or they will
become radiocactive from gamma rays.

a. true
€. false

Personnel are allowed to review their exposure
records only when leaving the company or Job.

a. true
E). false

How does the recommended radiation dose for
pPregnant employees compare with the annual whole
body occupational dose limit?

a. The pregnant employee limit is HIGHER than the
occupational limit.

b. The pregnant employee limit is HIGHER for the
first five months.

c. The pregnant employee limit is the SAME as the
occupational limit.

@ The pregnant employee limit is LOWER than the
occupational limit.

RADIATION DETECTION INSTRUMENTATION

What actions are required if you discover that

your pocket dosimeter has gone off scale? Secyve vperanlions » are

Frefoce suevty 4o see 0 eyt lgaecuve, remout eSleciech ‘ad .‘ug\s vel\ L
ndat Con e vOCQ?ﬁfd Cavlath }b@ R

TFe‘%xposur& of personnel to X-gamma radiation can

be determined by means of:

a. film badges
b. dosimeters
Cc. radiation meters
@ all of the above

What actions must be taken in the event of an L R%0
intrusion while perforpicg radiography? Secuse ocen  Nolivy s'ope
anrth tootadion avta, s ather Spelg emee\s clogimeler pec ‘cc‘\‘m\\y.

What would you do if during the performance of

radiography you discover that your survey meter is

not rerforming properly? Setuie cren Gied & surve wd« atwor ks ant
Survey area. Comoue iAopuvable meler, R(Qoﬂ‘ toR

Can radiography be performed if the intrusion‘/high

radiation control system is inoperable? Wo

Describe the step-by-step prochur? fgﬂnﬁngfaﬁn-kﬁchvdﬂb*“"“‘
survey meter for proper operation. c'::“u et her wi Yt sovrce
During radiography, when must a survey meter be



N11.

\ 12.

“ 13.

e 20,

/// \

utilized? Niways
How often must a survey meter be calibrated? Every 3 mo.

What is the required dosimetry for performing
radiography? Fockel Lncimeler & Film Qko\qc

Describe the correct way to make a survey after an : |
exposure. Sufv(z ihedevice o a\ aheS Ynen svrv Ly Awe guide tebes ic
Sce *wak Yhe sburce s uecuve

What is the dose rate range that a survey meter
must be able to measure? 2me /e — /r/;,,.

What is the minimum dosimeter reading that must be
recorded? Ai readh o must b cecorc\ed

What level of radiation is allowable at the
boundary to an unrestricted area? 2 mr/hr or \e5$

What is the energy of a Cobalt-60 gamma? /./7Mev + 1,33 MeV
What is the energy of a Iridium-192 gamma? > Ll MeV

What is the energy of a Cesium-137 gamma? ‘L2 MeV

When Tust a pocket dosimeter be zeroed? A begining of cachdeyan
Sh scale

Describe the procedure for zeroing a pocket ta
dosimeter . Plact dotimeler on chacqcf press Aowwn  » *V*'\kﬁab *’OQ'U“\

What is the required range of a pocket dosimeter? 1o mc/nr

Under Carondelet Foundry Co. license conditions,
can radiography be performed at remote locations? Vo

III. RADIOGRAPHIC EQUIPMENT

Describe, in detail, the operation of the
Technical Operations Gamma Radiography Syste

- " ) Ia e GVt v
i ] Seyutsy aveny €ce Wu..,? VO MES Y ¥ 2
I!pf%}‘gﬁ‘ ‘a'f:e“t\y‘°c?q's“)‘$’?:s‘at t‘??ﬁ-\ Tetork oA BOvre? redrnct Bovel? Cader e

ot Sueuey W\‘(‘(f S Urresf device r*yth YoeM devved .
Describe, in detail, operation of An rtest
Cobalt-60 series projectors. Include safety

considerations. Suie ovea tee YAl roonrs 1n the aven ynlar k source olo
. fopetade reget alotvmn crane ov\lbovec rehrach SoveeR Coher ce W\ o 4\ gur
meAle, Shevey Agnce v+ pet \re X dewnce. 3

what 'is tﬁe maximum number of guide tubes allowed

to be connected together using the Amertest
projector?

Describe the daily inspections required to be

performed prior to using the Model 660 exposure b

device. Condved vodiolion cvive Visum\y nsyeed drive cakbleg, grd e WS senoter
e A\ we\t v Aev.cef A waA \(tJ danle ,u-‘; bmpvepar covaee Viony orother duna g
L) Ogera hi\e ¢?\,.'mvn'
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Iv. CASE
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t

What is the smallest bend radius allowed for the
guide tube assembly of the Model 660 system?
Why is there a limit? 20 ..

What is the smallest bend radius allowed for the
control cable housing of the Model 660 system? 3¢ ”

When should the cable lock be in the locked
POSLILION? Arylime w rand ography ¢ net ¥""Q Pgr?ocrvw)‘

What actions are necessary if the radiographic
source becomes jammed or disconnected in the guide
tube? Secuve Areey L eponrt (¥ to *Wwe RSO

What actions are required in the event of a fire?
Secure avren | Conlac ROO + Fice Departiven
What actions are required if during radiography
you discover radiation levels greater than 2 mr/hr
in an unrestricted area? “ecure avea p@loim svivey See S anyone was
Qypo;co\ 1¢pont Yo KEO
What is the dose rate from an unshielded 10 Curie
Cobalt-60 source at three feet from the source?
At 20 feet? 176 ¢ it
e &lns LA PR

.’64
What is the half-life of Cobalt-6075 32 g

Should an exposure device be used if any part is
found to be defective or malfunctioning? Ne

Who do you notify if you discover that the
radiographic source is missing? RSO

What postings are necessary during th9 erformance
of radiography? Hanread alien sieas ¢ fog ulionn areas

Is an assistant radiographer allowed to perform

radiography without the supervision of a
radiographer? Vo

HISTORIES OF RADIOGRAPHY ACCIDENTS

What is the primary cause of excessive personnel
exposure? Falyie 40 vst cerveymeler

Where might an individual find a listing of all
current violations at this facility? ESO



L 2N Lose

S-Sy
This check list is to be utilized be the examiner

 during a radiographic exposure to verify competency of
an individual to act as a radiographer.

RADIOGRAPHER 'S PRACTICAL EXAMINATION

A Personnel Monitoring )
X, Pro ‘er dosimetry
- I Zero pocket dosimeter at start of shift ;
3, Proper placement of dosimetry on body B,
&5 Record dosimeter serial number and initial reading
on exposure record sheet
% Upon completion of radiography record final oocket

dosimeter reading on exposure record sheet __~
6. Frequently check pocket dosimeter reading during
exposure _

B. Survey Meter
1 . verify survey meter calibration is current Z_
B Check survey meter for proper operation o
3. Complete survey meter daily utilization forms
A Exposure Calculations
Time i :
2. Distance __ o~
3. Shielding/Collimator use _._
4. Boundary locations e
S. Calculate current source activity
- 3 Alarm System ;
1. Verify operation of radiation/intrusion alarm
system _~_
E. Exposure Device Assembly

1 survey source upon removal from storage vault
2. complete exposure device daily utilizatjon form
3. Visual inspection of exposure device . _

4. Visual inspection of control cable . ,
5 Visual and functional inspection of hand crank _._
6. Visual inspection of guide tubes _Z_

7 proper connection of control unit per manufacturer

directions _.__

8. Proper connection of guide tubes per manufacturer
directions _/_ .
9. Verify maximum bend radius of guide tubes and

control cables __

F posting and Area Controls y
% . verify no personnel in radiography cell‘ /
2. Verify and post all restricted areas _~




Simulation of Performance of Radiography Exposure

<.

3.

Proper operation of exposure control device
Proper securing of exposure device upon completion
of exposure __

Proper control of exposi.re time

—————

Survey Meter Usage

- 9
>

< [P
&,

Survey meter properly used .

Survey meter used during hook up, operation and
securing of the exposure device 2
Use of survey meter to verify source location _/_
Use of survey meter to verify boundaries to

restricted areas

Exposure Device Disassembly and Storage

: iR
&
3.,

4.

Properly disconnect control cables and guide tubes
Pper manufacturer directions s

Locking of exposure device o

Proper control of exposure device and storage vault
keys _

Return exposure device to storage vault /

Utilization Records

i

Verify completion and use of all utilization forms
used in the performance of radiography _/



 CARONDELET FOUNDRY COMPANY

EATABLIANED 1800

HIGH ALLOYS:

ST, Loy

STAINLESS STEELS GRAY IRONS

RADIATION SAFETY TRAINING RECORD

Nie D avew J. LA Rose
’ w

314 27210006

21O 5, RINGEMIGHWAY Hivo.

MAILING ADORESS:
€, MO. 63110 P.O. 00X 7078
§T. LOVIS, MO. 63177

TWX 010761043  (Caron Fond STL)

RADIATION RECORD RR-11 PORN

District

. Lo RADIOGRAPHER
SUBJECY REQ. TOTAL | KEQ, TOTAL | DATE OF AUTHORLZED
HOORS | HOURS § HOUKS | NOUKS | THAINING INSTHUCTOR
CFC Radiation Safety Oricntation 1 NIA | N/A
1 R ——
Pundamentals of Radiation Safety 1 § fla e B Freh.
=30 (PMmf. ) Rsd
b 14} 7
Radiation Detection | o =orep W
Instruwentation (Classroom) \Y Ay L R.M. woEster
Practical Application 1 J | A -'5:;‘:?., B M. (e /28D
: : : g 7
Radiographic Equipsent . =W
Clan?oog lnat?ucﬂun 1 LRELL L R WISSTER
Practical Application 2 } |2 -‘5"3‘?‘: Q.,M-(" N Led
Py : Nei-aw _®
Requlations: Pederal or State } R % [ qavay 2 A, " /s o
y bds i 0Ny b
CPC Operating and Ewergency Procedures { I IR | e R .~ BSo
Records and Reports N/A 1 |1 | iia 2 /V\‘U / P&D
Kaintenance Procedures /A 2 A ‘lﬂ-.m 2. .M. m,i. RSO
Case Histories K/A l |- .’."'f.'.g .M, I RSO
Pield Operations N/A 0 [0+ .‘.';f.a 2 .M. ’["‘A / !9_: 2

Experienced Personnel! (Enter resuse of Training and experience below, Use second page

¥ - Daren (AROME CcorwoETEDd Lmiwaestak's
SAPRETY TR RLAD DG RABWELL '’ COWRSE ,

i

\ 4
' Must be Qualified RSO or RS

i necessary,

HO W “ RADATIOR

| L Gaser I LoZne

asount of time indicated above,
bate _M~12-Q Y4

e —

» certify Lhat I have received instructions on the above nentioned subjects for the

RSO [&/\/\ 6““ o

-




;THE CARONDELET CORPORATION

I x‘DQ(Cv’\ J‘ LQEW have rveceived a copy of

Carondelet Founcdry Company’s standard

'

operating procedures

and emergency procedures, as listed in radiographic proarams

dated January 29, 1990, and revision s dated February 11ith,

1992,

o
o

presented by Robert Spees the raciation safety

s SRS

officer.

\DW&]M;V( /r5/as

SLagnature

8600 COMMERCIAL BLVD.  PFEVELY MO B3070 3144794499 FAX 3144793399  MAILING ADDRESS: PO BOX 769  PEVELY, MO 630700769



ON TUE JUb TRAINING HOURS LOG

A

DATE HOURS &1'5_-_: ] AT __no‘u'n.s DATE I0URS DATE NOURS
2-/49-%| g T | Tola)-2s o
259 | 9 i 254 9
2-16 99 9 $:2a G4 9
2-17-9« 5 3-20 9% ?
2.15-9| 9 3-8 %4 7
2199 | « = | Tok/-34%
7 .53 | [94-494 9
2-229%| 9 95-% | 9
2:23-9% 9 4 -l U 9
2-29-9¢ | g ¢-79% 9 e
2259y 9§ ¢ 8 9¢ 3 9 -
-5 § | Tula\-%s
— -9 7 41194 W
22844 9 gnv | 8 |
3-199 | 7 $ 13 ¢ - R
3-219| G 41844 g
3-3-94 9& 415 194 )
34qd| 9 == |Whisets]
3-599, Vo | |45 g
. ps| (9996 | F
-7-94 9 4.20 a4 g€ N
3-89 9 it | ¥
a:99¢| 9 g 1 8
3-/0w| 9 — _|Biki44s
i nay| 9 42594 | g
3. /289 3 4.2, 44 8
il Toda J423: 42793 Q
& ~/q9-9y 9 d28¢ 3
- q 4-2.94 &
i-nstl g —  |Tob\w s
2-1194 9 § 2 44 g
3-8 | 9 5-394|
= |Thal2tog| |5-9 99| g
s-294| 9 53-9¢ | 8
3 2 ¢ ? 522’5
32194 (] e
3249 | 9
(3 25 % b
329 | 4

7
2/;4/./ Deo  EFo CaRpansT 02D, \/\\QU./V\ 7 [,a{,o"\




APRICATION FORTHE ASﬁ
CERTIFICATION FOR RADIATION SAFETY PERSONNEL

Instructions: Please print or type all information.

Complete ail portions of the application. Provide your current mailing address, phone number and two color
passport photos, 1% inch square. Include the proper amount of fee with application as checked in the
provided box/boxes, payable to The American Society for Nondestructive Testing, Inc. You must provide
documentation of: 40 hours formal classroom training in radiation safety practices; 520 hours on-the-job
training experience in gamma-ray; and 350 hours on-the job training experience in x-ray. Practical examina-

tion forms will be provided to you.
Name (last, first, middle initial)
LaRose Daren T

Current Mailing Address

2953 Meyec pd

NUMBER AND STREET

Festius

CIy
Mo, 63028
STATE up

(214) q37-4218

TELEPHONE

Social Security Number
499- 64- 896

Date of Birth

S 69

MONTH DAY VEAR

Place of Birth

Sfe. Gencvieve Mo

cy STATE

o %m__ﬁmewb ve

Cou

Check Appropriate Notation:
O ASNT Member
(@ Nonmember

(number)

Applicant Classification
Q/I?irst-timo Application

(3 Retaking Failed Examination
(J Renewal of Certification

Certification Examination of
{check one):

}Zr\Radioactive Materials

O X-Ray
J Both

Current Employer

Camnde let Corpoaration
NAME i

-
NUMBER AND STREET

Pcu;\y

Ma £3070-1528
STATE ar
(214) 4+9. 4999

TELEPITONE

Commercial  Blyd.

Travel

Applicants must provide their own arrangements
for travel, meals and hotel accommodations.
Applicants will be advised of the location in which
the examination will be held. ASNT will adminis-
ter exams in your geographical area provided there
are & or more applicants per exam site,

15

Please use the space provided on the back of this application for Employment History and
Radiation Safety Training completed and applicable to meet the qualification prerequisites.




The American Society for Nondestructive Testing, Inc.

March 12, 1996

Daren J. LaRose

2953 Meyer Road

Festus, MO 63028

RE: IRRSP Exam Results/St. Louis, MO 02/24/96

Dear Mr. LaRose:

I am pleased to advise you that you have passed the written IRRSP examination in
Radioactive Materials with 82%. Enclosed you will find your certification card.

Please feel free to contact me should you have any questions.

Sincerely,

Kathy Cooper
Certification Assistant

kmec

enclosures

I R R R R RO T R R N O T I T T T N T T T T wrYyrmwmrT ™ esrTriyTs ey T TS v 4 4 N A



LIST OF TRAINING PROGRAM PLETED AND APPLICABLE T0 QUAUFICATION'CEIHFICATION. List the radiation safety
programs completed as weil as the name and location of the licensee where training was completed. Use additional sheets of paper as needed.

Applicant must provide documentation of 40 hours formal classtoom training in radiation safety practices.
LADIATION SATETY Fob 2adwdababuers / P om DIELTER o AL SDCATES

TRAINING PROGRAM g L sOURCE
215 TVDACOIA DR, ST DETERS, Mo, LAY

Compleie maling address

TRAINING PROGRAM SOURCE -
Campieie mailing address

TRAINING PROGRAM SOURCE

Compiete mailing address

TRAINING PROGRAM SOURCE

Compleie mailing address

EMPLOYMENT HISTORY APPLICABLE TO CERTIFICATION PROGRAM QUALIFICATIONS. Provide the name of the employer, address,
dates of employment, and hours of experience accumuiated by category (i.c. £aMma-ray or x-ray).

Applicant must provide documentation of 520 hours on-the-job tralning experience for gamma-ray; 350 hours on-the-job training experience for x-ray.

CAROPDELET CoORP. 12ﬂ/q1 QD CORRENT £10 wes
EMPLOYER DATES Of EMPLOYMENT ACCUM'/LATION OF HOURS BY CATEGORY
N\ _SE€ IT LoGa’
Complete mailing address
EMPLOYER DATES OF EMILOYMENT ACCUMULATION OF HOURS BY CATEGORY
Compiewe mailing acddress
EMPLOYER DATES OF EMPLOYMENT ACCUMULATION OF HOURS BY CATEGORY

Compleie mailing address

FEES

Fees are non-refundable unless written notification is received by the IRRSP Program Manager 45 days prior to the scheduled examination. Check the

appropriate space and send the correct amount to ASNT. Payment must be In the form of a bank money order, Visa, MasterCard, Discover Card, American
Express, company purchase order, company check, or personal check,

$105  ASNT Member Examination and Certification Fee
$150  Noo-Member Examination and Certification Fee
$45 is applicable towards ASNT membership; check here if you desire this amount applied to & one-year

membership.
$720 Retake Examination Fee (ASNT wmembers and non-members)
STATEMENT REQUIREMENTS

1."""" on this application form acknowledges that the candidate subscribes w the

Sh

oy e, Th_
*If cerufled by ASNT | agree to abide py the ASNT Industrial Radiography Radiation 3 QM.(

Sale SIGNATURE OF APPLICANT

Personnel (1RRSP) Kubes of Conduct as Interpreted by ASNT for the periont of the
ceitilication. | acknowledge that ASNT Certification is not a personal or property fight w
which | am entitied, but is recog: which is gr ":!Al'fhmmo mnlml
Qualifications, successhul ton ol examinations, and my willingness to abide X
andl be governed by the ASNT IRRSP Rubes of Conduct for the term of certification. As
such, | agree that ASNT, written complaing notice, and heaning, may censure me or
suspend or revoke the Certification in the event of a determination that | have
v i the nules ig the ASNT Certification. | further agree that certification
which may result from this aton arises solely p W the rey set lonh
by The American Society for tructive Testing, Inc. and does not constitute any
form of license tssued by federal, state, loca| regulatory, or governing body . | further
acknowiedge that nz requirement for ASNT Certiication is within Uie sole discretion of
any government ! ty, public or private employer who specifies this status as »
condition of em ment or other qualification. | hereby attest that all entsies made on
the application form are true and correct, and no information that might be detrimental
W my cestification has been withiheld. ASNT may make any inquiries necessary 1o § )
de:mlm :y qmlllut:nl;‘ for :unm |l agree ::;:kh b &::ﬂ d;:':‘m'ol Astﬂ. SEND COMPLETED FORM TO:
relative o the granting ASNT Iy y y Personne o ~ -
Cottbestion S spplasl e ASNT - IRRSP PROGRAM MANAGER

1711 Arlingate Lane

(6-4-as5

“In consideration of the acceptance and p ng of my appl fot ASNT IRRSP P.O. Box 28518
Certification, | releas+ and forever disc harge The American Soctety for Nondestrictive L.
"':I’Ilnl, l%&mm any nzld:‘ll !uh;l::m,; ims, :em'a(‘l\:'dm“g:ﬂ o: l:tluv;‘:':u:n AlSN'l’ Columbus, Ohlo 43228-0518
i ) Uo ot a ", .
agree 1 inemudly v DOKS hariales ASNT fom o cls B hied Paiessreer (800) 2222768« (614) 274-6003 * FAX: (614) 274-6899

against ASN. as & result of the ASNT IRRSP Certification granted W me.

REMEMBER TO KEEP A COPY OF THIS FORM FOR YOUR VILES.




. reth
"o ? 8§ The American Society for Nondestructive Testing, Inc.

&4

7,

March 12, 1996

Daren J. LaRose
2953 Mever Road
Festus, MO 63028

RE: [IRRSP Exam Results/St, Louis, MO 02/24/96

Dear Mr. LaRose:

| am pleased to advise you that you have passed the written IRRSP examination in
Radioactive Materials with 82%. Enclosed you will find your certification card.

Please feel free to contact me should you have any questions.
Sincerely,

i ’ [/ ‘I [ A ‘
\j’ ikl A Af,..p_t_,/

Kathy Cooper
Certification Assistant

kmc
enclosures
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PRACTICAL EXAMINATION FOR INDUSTRIAL

RAM [Xj

X-RAY | |

RADIOGRAPHY RADIATION SAFETY PERSONNEL (IRRSP)

IRRSP Personnel Da.v.-':‘r) 4. Latase

Radiographic Location _ C.ARDWDELET ColP.

Date _\__OZ 3 Z Qs
Serial No. A S3G3

—_— R L :
Radiation Source - : @KV 40

Time \LOD

Projector Serial No. ANBRST Projector Model No. (pled A
Survey Meter Model No. 0D Losm Midew (p Serial No. 2033 % Calibration Due 19_{1_&_;35
YES NO
Was the radiographer wearing a film badge and dosimeter? [ZI ]
Were other individuals working within the restricted area (]

wearing film badges and dosimeters?

Was the restricted area posted with "CAUTION" (or DANGER)
"RADIATION AREA" signs?

Was the restricted area properly contrclled to prevent
unauthorized entry?

Was the hiqh radiation area posted with "CAUTION" (or
DANGER) "HIGH RADIATION AREA" signs?

Did the IRRSP have a calibrated and properly
operating survey meter?

Was the utilization iog properly completed?

Did the IRRSP have sufficient knowledge of safety rules
as ascertained by oral inquiry?

Was the IRRSP working with defective equipment?

NN N N N N
EKDDDDDDB

]



i & YES NO

10. Did the IRRSP properly survey the entire source 2 ]
projector and source tube (isotope) or area (x-ray)?

11.  Was the radiation producing equipment stored properly (]
and kept locked ‘o prevent unauthorized removal or use?

12, Was the storage, area posted with "CAUTION" (or DANGER) : (=
"RADIOACTIVE: MATERIAL" signs (isotope only)?

13. Did the IRRSP have ready access to operating and =T []

emergency procedure and regulations for protection
against ionizing radiation?

14. Were there any items of concern other than those 1 = '
listed on this form? If any, explain in "Remarks."

Remarks:

The IRRSP's performance was:

Satisfactory
Unsatisfactory, needs additional training

Unsatisfactory, further activities prohibited
If applicable, instruction provided

initials/date
If applicable, describe disciplinary actions above:
Py k""
Conducted by LN (aun s o Date &D/ 4[as
CARONDELET  Coeb 28 - 20126 -0\ Mo,
LICENSEE LICENSEE NO. STATE
Stateot (V1550017
sS:
County of \/eﬁ” erason
Sworn to and subsciibed bsfore me this _{zﬁ% day of ﬂf‘fﬂ{;(/l/ 1975

7 /
( 2 e e . A;&zm/éceé«?ry*

TARY PUBLIC /]
St CONLII Uttt AT

e pinies  7/05/50
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witl receive ;
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©
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— |
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Dos<~ Yhe amovat of radialion abrorbed by anobjed

g;:i Rl — a meavurt of Vow fast o raaion dose
'S bcmoJ i ecieued .

Qfs\l.(,\fd A((a* An Qavea io whc L‘y GcCesd |'S

CO\\{Q\‘QCX (‘of \"\Q : Pocc dC‘ rad;on ;o§eds'on,
pr :

Zwmytwm/ e Oov wiovg
Tnverse G6quart baur— P law od waluie thaet

$‘o+<s'hov *‘\{ .’f\\—tv\t.‘i_t"y d‘c ractien d(c(msﬁ s

a ?(ISO-« nov <€ S de"( ?fom A ¥t g\ SOUY i 5‘&{65
Fhat the Jatrnsidy w-l/; AeCveasc F,opaailaan«ly 1o
the dshance sgouced. f

§
t



(L) Page 3

G’) Too mus) em:* radialienaieq S gns C}cr\tro‘l\y
( at +he restivcleod envecy bovu (\da-“y/av\a. you P, &
pos high radiohion ates @ QRS
Ou\\{whes‘€ the dose s ‘SU&‘(\\('ilf\'\ to

(46)05(’ C\\I\\/Onc 1() da)é ()Q [0 mitm 1+ 7] G.\)/
on <€ l\ou(‘ H,(,L\ Radiatron Areq- 100 mrrn/n’(
Rud!(\\ . Own AV(C\ b S mr(»YlH

2?5'51,\_‘4A /'hfa 2 miemfita



DA?—E*‘) laRoe

Radiographer's Assistant Practical Examination

This check list 1s to be utilized by the cvxaminer (Mr. Lanny

Heed) during a sitmulated radioyraphic vxpouure Lo verify .
. - g N -
Compuetency of an Lndividual to act an o cadioyraphaer 'y A"‘(;\_bw'\u&. ¥

;E/Vq.dl;/~’— e

danulslant,

Personnel Monitoring

ke Proper doslmetyy U/Z’

), herw povkel dusiwmeler at start of shift O&-
Vroper placement ol dosimetry on body C}AL
Hoecord Jos vme b o g writaldl numbo g amd anstial l"\!an'J
on vxprondTre L y ihivet a‘
dusimeler reading on expousuce record sheet O

nLly check pockel dos ume s ceading duriang

CK~

Jpon cumpletion ol tadiography record | tnal pockel

9 e
calibration 14 current ¢
wl proput uheracion ﬂﬁ‘

Exposure Calculations
1

s 'L {'
4 Diilain o
nieitding/Collimator use

Houndary

Alarm

L. Verily operation of radiatipn/intrusion alacwm

sy s hen /

Lxposure Device Assembl
o !
- oF

AMLVRY Lource upon demoval from storage vaulc
' \'-:mpb Cae exposary device dacrliy ut Llization I‘er_:_Q[‘ QR'\
| Visual wnupection ol CRPOLULre LU O
4. Visual n peciion ol control cable OL.
, adal and tunctional tnsipection of hand crank &
Lnspaectbion ol guldy Luboeu Q/" s
Connect ion ol control unit per manufacuarer
ronu ¢

>

CONMNE on ofF guide tubu per manutacturer
Long V/)IL"

max bimum boend radius of

L cableu al
|
Fosting and Area Control

Lo Verily no

< verisly and

l

il LN
LA “‘,\’4 [ TP R R A KR

a - é ' i !_.fl.v'r 1 N i i 3
Nkt g R o R o] R A B A




D AREN  (,Pose

Radiographer's Assistant Practical Examination

This check list iy to be utilized by the examiner (Mr, Lanny
Reed) during a simulated rac lographic vspousure Lo verify . g4
cuompertency Of an tndividual Lo aclk o \ m.uiLu-J(ul;lle 'y A(_*_\;_\;‘DM\LSLL‘: i

dudlistiant

| i »
PmfH~— B
Personnel Monitoring

o
Proper dosimetoy OK’ \ P-Su

AU pockel dutiwmeiLler at start of ghiftt —OL” SN
Vroper placement ot dosimectry on body a,ag. g \\

)

Record dosimebee serial number and indtital reading [/ [ 0 7
Oon exposure revord sheet oS <i"1"“£ (j
upon pletion ot rtadiography recerd inal pockel / /

dosimeler reading on expounuce recond sheet O&

MLLY Ccheek pockel dosumelbuer reading duving
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caiibration 15 current (%
Ul pPropet uperration {)ﬂ‘
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Fxposure Calculations

L LN

hielding/Collimator
Boundary Llocatiron:g

Calculate curre

Alarm Sy:Ltem

L. Vversly operarjon of radiatipn/intrusion alarm

-
Exposure Device As sembly
L. Lurvey Oy

OUrce upon vemoval from storage vaulce

2 Complete exposuce device datly utilization lJl’ll:__LQ[_‘ QY?--\
bo Visual wnupection ol exposure device L
4. Visual wnspection of control cable DL—
v Visual and fTunctional in RIS Ltun wl hand Ccrank &

Vitual Lnupection of gulde tulb e

Proper conneetion ol control unit | manufacturer

direccions @O

froper connection of guide tubes per manufacturer

JirecLions J/

Versty maximum bend radius of gquide tubes and

) A ‘ i Ll.. -

Posting and Arca Control
Veritly no RIS ST 'L In radioqgr pny cell ’A
Versly and post all rescrictoed areas 0L
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Simulation of Performance of Radiography Exposure
Proper operation of exposure control device (y‘—

Proper sccuring of exposure device upon completion

L
ol exposure /e

Proper control of exposure tim M_

Survey Meter Usage

L. Survey meter properly used 0‘"

. urvey meter used during hook up, operation and
securing of the exposurce device ¢k

Use of survey meter to verify source location OI
Use of survey meter to verify boundaries to T

restricted areas (7&

sure Device Disassembly and Storage
Properly disconnect control cables and guide tubeg
r manufacturer directions QK
King of exposure device L
per control of exposure device and storage vault
n

o<
exposure wice | storage vault QZ‘
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ENIPPER'S CERTIFICATION FOR RADIOACTIVE MATERIALS
bo. of Proper ahipping name (1] Tolal wel Kadionue | ide fore
Phy. Yuanlaty
Kadioaclive Katerial Special pecial
. I Fors 0,0.5, mn Iridiue 192 Forn 5.0,5,
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Eipesure Device o, _‘j(jg’_z_______lndm s _Qqz317 Tise (/00 ypm
Survey the surface of the eiposure device and record resulls - »
Serral Wusber of Survep Weler Aoy Fila Badye Number oLz
bosimeler Reading e . Weoarks:
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INSTRUMENT CONSITSTENCY/ZPERFORMANCE CHECK

The purpose of this program is Lo assure the continued accurate
performance of the survey instrumentation. This is accomplished by
using a check source of radiocactivity, in repeatable geometric
relationship to the instrument detector, and thereby receive the same

response from the instrument each time it is tested, . ‘
YDA QD Rowra

Survey
Instrument: Z:nf-‘Mzm Wadke. [ (4 10322
Check

Source: S 4 & CS'/JBJ

Description of the source/detector geometry: F{J ‘L>Q}CL L,r

Acceptable instrument rcsponsc:__~_:ygs + 10%

Frequency for performing consistency check:
Prior to and directly atter cach use,

Date Before Use After Use Acceptable? User
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A. Radiographic Equipment

/2.

A
4

A

6.

A

VAA —b—that is the maximum time a pe';

\/ 9.
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Assistant Radiographer Examination QQE_‘)T\'DN4 M
WISRE Discos™
L)J/ 'b~ L—skasc #

Descibe, in detail, the operation of Amersham Model
660 series Gamma Radiography System: -2

what is the maximum number of guide tubes allowed to
be connected together? %

Vescribe the daily inspections required to be
performed prior to use of the exposure device: Py-2

What is the maximum bend radius allowed for a guide
tube assembly? jJeuen Jess Thon 20 voihe

what is the maximum bend radius allowed for the
control cable assembly? Mol [vs55 Thon 3 . .chrs

when should the selector ring be in the locked
POSLEioN? wWheneyer not maling an expovvig
when should a gollimator be used? | ok a-one
wdtl_pme . T _‘,‘hw O e
Wi tn< -\tdhcswv_x.i Q‘Nh :’\.i(‘\*\:c\ f“‘:lm.\h“ o SEEEY O OviiOwh %
oramic exposure can be
performed in one hour? Why?

Describe, in detail, the procedure for connecting

the control unit to the exposure device: ‘Swvh/ Vw;et*c"' U?w\y
')gu"CA.\u/ a entwl C.‘ab""."/' [‘./('(\U'vl r.au(“"Y(‘u‘)- Cunn red Con \JO\ Q6% fh\ﬁ‘
P 1oyl v TATTA'S ‘)‘0-\&.\“(. Sase

B. Emergency Procedures

{n
\ 2.
/a.

y,
ALy
/s.

\ s.

>L

what actions are required if you discover that your

pocket dosimeter has gone off scale? ﬁcgw(fadm%u-kya‘eujuﬂbJ

deviec: foe fuim gurvey Tnvecl galt aolf sooe dusiele 2 ooy o A LAy
“ pum (oo

femive 'y v 0 wWwles are G ern Y ywdade I8 oves efpossid 0
What attions rd “hotessaty to bl Makehin' eVent ot hQﬁtﬁﬁzly

an Lntrusi?q:while Per[orming,rudioqraphy? e wehipy

Dekuie Arcq Ml by B9 Secur € tlyen o Post Siqmts ~Wulher <

Srore

what would you do if during the performance of
radiography you discover that your survey meter is .
not performing properly? kqm»*,thmuMun, tale® meler sul a ¥ 8§

wWho do you notify if you discover that the W RDO- S
radiographic source iy missing? Jum? Secvl € “““(r“"l

anh Posh CigRs; qalhner eede cnecd donimi Tev perod Caiih
Can radiography be performed if the intrusion/high
radiation arcea control system is inoperable? pln

What actions are necessay if the radiographic source
becomes janwwd or disconnected in the guide tube?
J,“) whultvw choinn, o WYLV € WO can Vo ‘;'.J(I
What actions are necessary in the event of a fi.rn‘iu he ¥
artauy € INGOt Lem Y RSO =YCivit ity & (,_,-,1 Signs * “u\\\u AT



. What actions are required if during radiography you
discover radiation levels greater that 2 mr/hr in an
unrestricted area? Q@ Pelvacl Sovce -Suvey rea-Conect RSO

ODISTTRM NG (™ ANN QNS
SyPOSES® TO 7 2 an (v
C. Radiation Safety

,//1. There are certain fundamentals involved when
controlling exposure of radiation to the body. What
are these fundamentals and describe how they
minimize exposure to personnel: Py Z

2. Describe the step-by-step procedure for checking a hech
survey meter for proper operation: C heck bal cryoT%(V\VSQC =
sov~ci9k\0 ste ¢ Quactionivg proger |y |
. 00 kagwr inle 25 Ay {
3. During radiography when must a survey meter be
utilized? Ahuu7$

y/i. How often must a survey meter be calibrated?
Euery 90 day-s
/b. what is the raquired dosimetery for performing
radiography? Al raaloqeapht ¢ persomey sha\l pe wmoni Yord
with $iim k‘u’\q(\) re. POCL" Ao smeder
,/%. Describe the correct way to make a survey after an
exposure: Lock eypgosuil & ouicy LY 340 dlagrecd Areund dtvicQ & souie

/ tube (lom evd fo endf
7. What is the dose rate range that a survey meter must
be able to measure? 3,/ H¢ }hvevgh lr/Hf

8. How much lead is required to reduce Iridium 192
radiation with an intensity of 6000 mr/hr to
2 me/hr? 28 2.2¥% &

V/. Define the following terms:?q 2
a) Curie
‘ b) REM
¢) Dose
d) Dose Rate
e) Restricted Area
) Inverse Square Law

d?IO. what would be the dose rate from an unshielded 40
curie Iridium 192 soucre at three feet from the
source? At 20 feet?
/ N E R/HL - Hi
11. What is the minimum dosimeter reading, that must be
recorded? Ahy r(o\‘)\\vus wwﬁ* bt r((cvo(C(

\\ 12, Describe, in detail, what is to be.posted during
radiographic exposure: P, 3

\\13. What level of radiation is allowable at the boundary
to an unrestricted area?, .2 Mytw pedh
L& e pefhe
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what is the emrgy of a Iridium 192 gamma?
From O3 M PO Ol Mel
When must a pocket dosimeter be zer ed?
buevy Aoy belove vs ng
what information is listed on Carondelet Fou
Radxatﬁ?n Form RRa1? C%w//(/l [ 2ed /2 Fbvm s

,(‘ ‘;..‘Q"’  RA R

maltr o} Suv v© ,g) tn o L 75

150 caumYarns AL ”‘J‘« 1Lg= L f b,,l" NO, . 4 :

Define the term hal ~11fe.'$hc [ime 7;Lff §°"% ¢ *A* Qk'"° .
radioact v ¢ Samp 1 to decay.

What is the half-life for Iridium-192? 9« 2 Deys

when must the radiography device be located in the 0
storage vault? e~ Y |he enchk 0f eat Aay ¢ when no Afhkert
pesone\l G p'{sf\’ b winta beng vansponva

Describe the procedure for zeroing a pocket A
dosimeter: prrss dosimelter down on Charger o ZRE

rotale ewi T\ 40N Aoy v \% 2‘((0?(}\ [ c-t heclc

(a) What is the most common material used as a
shield to reduce radiation intensities? |eq

(b) How much of the above material would be

//'Y;;/ required Lo reduce the radiation intensity at

25 feet to 5 mr/hr, assuming that you have 80
mr/hr at %0 feet from an Iridium 192 source?

205 "k
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RADIATION RECORD RR-11 PORM
RADIATION SAFETY TRAINING RECORD _— "

Nane ER JT. LoaRess District
[ r"——*——r ===
ASS | STANTT RADTOURAPHER
SUBJECT REQ. TOTAL § REQ, TOTAL | DATE OF AUTHORIZED
HOURS | ROUKS § WOUKS | HOUKS | THAIKING INSTRUCTOR *
CFC Radiation Safety Orientation 2 2 | K | WA |z2-15Qy 2., -89
Pundamentals of Radiation Safety l ‘ 6 2:4Ay) 2 M'#A&'QAQ_._
Radiation Detection 1

Instrusentation (Classroua)

Practical Application l \ 3 2\S-§N .M, {;“ ! Q.SQ

s i | g

Practical Application l 2. ] -4/ R.aA, 2<o
Regulations: Pederal or State ] J

CFC Operating and Emergency Procedures i “ 9 2-14-Q4 Q'M'ﬁ . RSO
Records and Reports N/A l

Kaintenance Procedures N/A 1

Case Histories N/A l

Pield Operations N/A 10

Eiperienced Personnel! (Enter resuse of Training and elperienCc below, Use second page if necessary.

PARSN LAQ-OSL.. A S Q.Gc.n\d\ib (M ADB T (0w To Teas
AROVE 'Hzmmb’c\ .S wes o‘F LLASSROBA~ “TRAW Mg
ow .m%:re.c:rs §>Q.QSQQ.\%;B BY  CAF's TRawNg 00 T
T  ALS\STANT RAD \cc. RLAS wERs |

DARar WAROSE w~Aay ARLud CombPueaTtTan R ™M, westse's
MO we RADIATIAM SAFETY COORAE. (1-aw)

' Must be Qualified RSO or BS

o -
I GARA / A‘K » certify that I have received instructions on the above mentioned subjects for the
asount of tise indicated above.

Date &'\i'q“f R-“Oﬁ‘ﬂvg_hfg-____. j
= e —
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R. M. WESTER and Associates, Inc.

Proudly awards this certificate to

Daren J. LaRose

In recognition of the successful completion of the course:

Radiation Sa,fejgz for Radiographers, 40 br

In Compliance with Training Program for Radiographers

as Outlined in Carondelet Foundry’s Radiation Protection
Program, Revision 2, Dated February 1, 1992

/ {’
Date: January 27, 1994 %/ﬂ- L) tele

Technical Director

Uonsren b 870

H Training Director
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NRC FORM 677 ‘ NUCLEAR REGULATORY COMMISSION '
(195) LICENSE FEE AND DEBT COLLECTION RRANCH
DIVISION OF ACCOUNTING AND FINANCE
LICENSE FEE REQUIREMENTS OFFICE OF THE CONTROLLER
U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 206660001
TYPE OF ACTION
| | NEW LICENSE 1
=1
[ | RENEWAL OF LICENSE
CARBONDELET CORPORATION 71| AMENOMENT TO LICENSE
ATTN RICHARD HUBER =l . — -
QUALITY ASSURANCE / REQUESTED DATE
RADIATION SAFETY COORDINATOR A 11-22-96
8600 COMMERICAL BOULEVARD | LICENSE NUMBER :
PEVELY, MISSOURI 63070 - 24.26136.01
CONTROL NUMBER
302071

_L APRLICATION Pis DUE

. L FEENOTREQUIRED

L | Enclosed is CheckNo ~ which accompanied your
request. The fee is not required because.

71| We received your Check No
| the fee

in payment of

| The Licensing staff has informed us that your request is to be
considered as a continuation of your request dated

, Contral No

1| Your request was combined, prior to review, with your
' request, Control No

 Your request was received withou the prescribed appiication

. fee
"7 | We received your Check No. 20200 in the amount of
=g 60000 ~ Payment of the additional fee noted
above is required

Your request will increase the scope of your license program
Therefore, your request is subject to the application fee(s) noted above
Refer to Section 170.31 and Footnote 1(d)(2)

Your request for a licensing action is subject to the fee(s) in the category(ies)
neted below in accordance with Section 170.31 of the enciosed Federal
Register notice. Payment of the fee is required prior to the issuance of the
license, renewal, or amendment
carkfiond  APPLICATION _ RENEWAL | AMENDMENT |
30 |s '3 |$ 77‘20.00<
s s s
$ 1s £
s s It
8 8 s ;
s 3 s
| |8 N s
s s 8
$ |8 18 )
s s s
FEE(s) DUE LI—
PAYMENT RECEIVED s  68000p—
AMOUNT DUE s 30.00

M CHECKRETURNED
|| Enclosed is Check No
by the bank for

which was returned to us

" || INSUFFICIENT FUNDS

§moni]
| | ACCOUNT CLOSED
' [7]| OTHER

MAIL THE REPLACEMENT CHECK TO THE ADDRESS LISTED AT THE
TOP OF THIS FORM AND REFERENCE THE ABOVE CONTROL
NUMBER

" Your lcense expired prior to the receipt of your appication fo renewal
. Therefore, your request is subject to the application fee(s) noted above
Refer to Section 170.31 and Footnote 1(a)

MAKE PAYMENT OF THE FEE(S) TO THE U.S. NUCLEAR
REGULATORY COMMISSION AND MAIL THE PAYMENT TO THE
ADDRESS LISTED AT THE TOP OF THIS FORM. IF WE DO NOT
RECEIVE A REPLY FROM YOU WITHIN 30 CALENDAR DAYS FROM
THE DATE LISTED BELOW, WE SHALL ASSUME THAT YOU DO NOT
WISH TO PURSUE YOUR APPLICATION AND WILL VOID THIS

_IV. LICENSE ISSUED WITHOUT THE REQUIRED FEE
___ ,Amendment No
_— __ was issued without the required fee being
_Collected. The fee required is noted in Section | of this form
| | The scope of your licensed program was increased. Therefore, your

——. request is subject lo the application fee(s) noted in Section 1 of this form
Refer to Section 170.31 and Footnote 1(d)(2)

.vLmnuNo . Issued on

' Moﬂm wgoncy o(_ywr roqbut,thel‘mmwumbed without
remittance of the prescribed fee noted in Section 1 of this form
/

£

| LFDCB Distribution. o% ~ pg DATE
| Pending Fee File ﬂ. -3.2.7) 4
__LFARBRIF (2) Region=s- . #ZZé
NRC FORM 577 (1.88) This form was electronically produced by Elte Fefleral Forms Inc
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Richard Huber
Quality Assurance and
Radiation Safety Coordinator
Carondelet Foundry Company
d/b/a The Carondelet Corporation
8600 Commercial Boulevard
Pevely, MO 63070-1528

Dear Mr. Huber:

Enclosed is Amendment No. 06 to your NRC Material License No. 24-26136-01 in
accordance with your request.

Please review the enclosed document carefully and be sure that you understand all
conditions. If there are any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region Ill office at (630) 829-9887 so that we can provide appropriate
corrections and answers,

Please be advised that your license expires at the end of the . in the month, and year
stated in the license. Unless your iicense has been terminated, -ou must conduct your
program involving byproduct materials in accordance with the conditions of your NRC
license, representations made in your license application, and NRC regulations. In
particular, note that you must:

i Operate in accordance with NRC regulations 10 CFR Part 19, "Notices, Instructions
and Reports to Workers; Inspections,” 10 CFR Part 20, "Standards for Protection
Against Radiation," and other applicable regulations.

2 Notify NRC, in writing, within 30 days:

a. When the Radiation Safety Officer permanentiy discontinues performance of
duties under the license or has a name change; or

b. When the licensee’s mailing address changes (no fee is required if the
locat'on of byproduct material remains the same).

%()7 I



R. Huber -2-

3. In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request termination of the license when you decide to
terminate all activities involving materials authorized under the license.

4, Request and obtain a license amendment before you:
a. Change Radiation Safety Officers;
b. Order byprcduct material in excess of the amount, or radionuclide, or form

different than authorized on the license;

&, Add or change the areas of use or address or addresses of use identified in
the license application or on the license; or

d. Change ownership of your organization,

5. Submit a complete renewal application with proper fee or termination request at
least 30 days before the expiration date of your license. You will receive a
reminder notice approximately 90 days before the expiration date. Possession of
byproduct material after your license expires is a violation of NRC regulations. A
license will not normally be renewed, except on a case-by-case basis, in instances
where licensed material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her signature, to
verify that the applicant understands that all statements contained in the application are
true and correct to the best of the applicant’s knowledge. The signatory for the
appiication should be the licensee or certifying official rather than a consultant.

You will be perindically inspected by NRC. Failure to conduct your program in accordance
with NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC will result in enforcement action
against you. This could include issuance of a notice of violation, or imposition of a civil
penalty, or an order suspending, modifying or revoking your license as specified in the
General Policy and Procedures for NRC Enforcement Actions. Since serious consequences
to employees and the public can result from failure to comply with NRC requirements,



R. Huber

prompt and vigorous enforcement action will be taken when dealing with licensees who do
not achieve the necessary meticulous attention to detail and the high standard of
compliance which NRC expects of its licensees.

Sincerely,

Original Signed By

James R. Mullauer, M.H.S.

Health Physicist

Nuclear Materials Licensing Branch

License No. 24-26136-01
Docket No. 030-31524

Enclosure: Amendment No. 06

DOCUMENT NAME: M:\03031524.CLV
To receive a copy of this document, indicate in the box: "C" = Copy without attachment/enclosure "E" =

Copy with attachment/enclosure "N" = No copy

OFFICE |

NAME | JRWAMdIIgder:urt f
DATE 117/96
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—— THE CARONDELET CORPORATION

November 27, 1996

United State Nuclear Regulatory Commission
Nuclear Licensing Branch

Region Il

801 Warrenville Road

Lisle, il 60532-4351

Re: Change of Radiation Safety Officer For Material
License No. 24-26136-01

Dear Sir:

Enclosed is a check for $30.00 which is the difference between the amount sent
on November 22, 1996 and the actual license amendment fee.

This should allow the action to move forward. If | can be of further assistance do
not hesitate to call me at 314-479-4499,

Regards,
THE CARCNDELET CORPORATION
Richard Huber

Quality Assurance and Radiation Safety Coordinator

cks

RECEIVED

OEC 0 2 139
REGION 111

Pm |1-27-9¢ 302207/

8600 COMMERCIAL BLVD  PEVELY, MO 83070 3144794499 FAX 314.479.3399 DEC o2 o
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