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Amendmcnt No. 2 Page of3 -

OHIO DEPARTMENT OF HEALTH
LICENSE FOR RADIOACTVE MATERIAL

Pursuant to Chapter3743 of the Ohio Revi;cd Code, and In reliance on statements and representations made by the licenser, a license Is
hereby issued authori2ing thelicensenfmtd herein to receivcsaquire, potsc.,,snd tranderradaottive materiaI as deslnuted below;
to use such material ror the purpose(s) and at tki pltct(s) designated below; to deliver or transfer such material to persons authorized to
receive t in accordance with the applications of Chapter 37481 of the Ohio Revised Code nnd all rules protmulgated thereunder. Thie
license shall be deemed to contain the conditions specified in Cktrx J70ei 1:D; 3 701:1-S39,3701:1-50 and irte 3701-3391J ofIethc Oho

.Adninivrwice Code and is subject to all applicable rulesregutian and nrders ofthe OhoDeprtment otlresith now or hereinafter in
clTect and to any conditions specificd below..r

UCENSEE ; LICENSE NUMBER

1. Brush Weltflin, Ine. 3. 0312'630w
' : ,> ~~~~. ,0:.1.22630.......

: ;W E PIATION -AE ;2. 1471 W. FortkeJIiver Soutb Road
Elm oe, Oha ~ . 4. Scplembe 30.2005Elm ore~ Ohilt4341694602 ;

BUREAU DOCKETa NuMER:
S. . JC 4-03.0,

6. RADIOACTIVE MATERIAL 7.. CHEM1CAL ANDIOR PHYSICAL FORM 3.. MWXIMUjM OUANTITY THAT
LICENSEE WYV POSMESS AT ANY ONE

. TIME UINDER THiS LICENSE

A. : AntNimdny-124 . A. Scaled Soitcd (iU.s. Typ330 or:.. A. . -T*iosoiree not toc exceed 9.25 GBq
3200.;AECLTypc RC-3, RC-S, RC. (250 mfl~eiries)each '

.. .S. SAC-3 or C-629) .. .

.. @ ,: ... . , ' . ;

9. A.t:o ed Use l .d ;; ;: . .: r ' :

A. Je~.T be tis-d Ir a Bouldcr Seien~fie' lhieW Wtylm Annlptr ror sitapisaldii . :. ..,dd2) .ty .y . . .s ., -, :, .

10. Llcensed rirmtrial may ory be uscd atti ijen'se's !bcllaikes iqld at.

14710W. PoriAge River South Road,
Elmore, Ohin 43416 . .

II. The Radiation Satey dfltcc for th liciivc is: '.
:1

: :

an Thel . .. ...

12. Licemed owerialshallbea txed by, er Ynder rhecsuperviulon enin thephysiprcee; Iduab wJ/n hnc erelved fe
tranzing describedin kiter daedNovemner, 2iOI, rMhvdndh et w iglvraoiwf wrsl b, theJ Rdlatin Safety Oficrr. Theice lnse
shall nmlnin ecanrds ofindlvliak designated s t.serifai inpecsfon bythe Dirtor. Records nwakedfor 3yearsfolowin, ihc lant
we of licensedmaterial by thc Indivual mo be osed ofqeflr itrtectien byriheDiredor.

13. A Sealed sources sad detector ctils shall be tested for leakag and/or eontAminstlon at itcrvls not to eceted six (6) montkh
orat snch otherintervals asspeciicd by tbe certiicatt orreglstratlon rtferrcd to in l CFR32.210, deflneatedinrde
3701-3"2. 1 of IherAdnieLtrarld Code

B3. Notwithstsnding, Paragraph A orthis Conditi;nn, scaled sources designed0 to emit alpba particles shall be tested for leakare
and/or contamination at intervals not to exceed three (3) months.

C. In the absence ora tcrtilieaIt from a transferor Indicating that a leak test has been made wIthii Ino1ths prior to the
transer, a scaled sourtt or dctector cell received from another person shail nor be put into serfite until teted.

*I j.6.p
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LICENSE FOR RADIOACTIVE MATERIALS Li.enqe Number: 03122630000

SUPPLEMENTARY SHEET Bureau Docket Number: KK04-03-0o

AmendmmcntNo. 2

D. Secled sources need not be tested if,

1) they contain only a radin2eCtie gas or

ii) the halt-life ot the Isotope is 30 dnym or Icms; or ;

iii) 'they contain 3271 MBq (IOD iiCi) or less of beta or amma *mititinz masterial or 0i N MBq (10 } CIJ 0r less of alpha
emitting mtnatcial; nr ; .'

iv) thceure ini storage sad ire noi being uxed. o~wrever, when tI~ey srt removeel from a torage bor Use ortrnuster tn
another persbiiv ad avie not been tested within the required leak teaft mntervar, they thallbe tested before use or
.. sntfer. No sealed source shallbc stored fora periodf mnrc than 10yearswithout bcing tested forietiakaeand/or
contamiushion.

v) they crAw O* A)Nprqy~gin3j. . N :

E. Thme ktk testsi be capable of detebng the presence ot 135 Bq (V o s p fradloactive materdl on the test satple. If
the test realst t lt3 b pabue ofdrt3S Dc g.ooSpO) 0 orebrftet iobi s 8V conihibm i n ua rt shalu be fll ed with f h e
Ohio DepAruten tof Health hid the source shulrbt re invdlm-medlateiiy flm arive afd detcn tinntedf rpaiirid, or
tihlpoed of irneeuordlnee Wil Ohio Department of Ifth irgulitilni .Thc'repor6ihaiill fitnd thhilt 5 days of tht datc
th Ink test resultis known with iht uteiti o Radiation Protection - Ohio Department of Heaith 246-N. High St., P.O.
. ox 218. Columbus, Ohio 43266i4113.Thc report shill'ipei*f the .ource involved, the test results, and em6ictiveictlon

. . . .ut k e th , , i...............................

rF Thc lictnseels iutthorizcd to colilct iEck tes sampics for analysis byApplied Health Physies. Altrnmattvdy. tests fr
leaktge andio'r.conmtsnavton ainy yc petfrmed bj persons apecifcatiy Icertcd b' the Director the NRC r an
Agreement State to perform such er&le' : :

14. Sealed sourcet iintainlng licensed matormiliiiil not be opened or sourtes removed from source holder by th0 ikencec.

15. The liensce sh'll conducta physical ;nventoqy verye months to'aeountlfor all eoutcc. andtor devices received and posseswcd
under the license.. . . ... .. ..

16. Instailation, inithli radation survjy retic i'don, ttmovs! Irm iervicc, miiinters2teio ripair of deices Contlning sealed
Noures. sh Il be perfronned by louldirrS eatiflc Or by personi l'pedncallly cissiad dy the.Director,'USNRC~ot an Agreement
state to perform such scrvices. :41stallnati. fepfsxcmcniieead disposal ofseaild aources shall be performed only by person
speciricaily llecnsxd by the Directir, USNRC, or'in Agremenit State to performn such ser"ines.

17. Notwithstanding Lieeuise Conditien No.16 personncl authorized to exchange souedt holders vill receive the training described in
ltrter dated November 27. 2001, and have been approved In.writing by the Radlition Saifty Tlhcer. The liecnsee shall maintain
records of individuals design ted as urcr fdr Inspection by t-he Dirctor. Recardi'rcealned for3 ycars rollowing the last lisc or
licensed mnaterial by the Inlividdiilmay be disposed ofafter Inspretion by the Director:

IS. Prior to initial use and *tfir installation, rcloctln, dimaintivng alignmeinit,r any other activity involving the source or removal
of the shleldin;, the licensee shall assure that a radinloglea' a46vcy is performed to determine radiation levels In accesnible areas
around, above and below the puge with the shutter opcn. This survey shall be performed only by persons authorized to pcrforma
such services by the Director, USNRC, or an Agreemeat State.

19. In OdWition o the pseseaion UmIts in liem S. the !iceiveeshohlfluther retrir tAhe poesscsion ofsealedsoutce ficensedmautrialto
uA1401titiCt belkw the minimum imfsrpedfiedi nle3701:1 417.17(C f ethe OhiloAdninstratilve Codeforemssablihing

deconmvnnlonlrnfinonciIl assutonce
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LICENSE FOR RADIOACTIVE MATERIALS License Number: 03122630000

SUPPLEMENTARY SIKET Bureau Docket Nurnbcr. KKO4-03.00

Amezdmert No. 2

20. Exceplasasp~cifically proilded otherwh~isi~itblsls tnie,Ihe beame IShAlCOl odUCftIu pmbgramia. gcordauce wih the stateme"ts.
rtprcstn't-Alons..an~d proccdures contained in thi docwments,1ndudinr any enckitures 'The Ohio feoartmcnt orHtuilth's
feg~tlAtiOM shall matrn tinlesi titsatenciit%. represeutad~ons.and, prvoeedures In ihelitaensecsapplckftionond carrcspondcace
are Mort restrictve thall'the regyu liois.

A. Corepondcn'ce ovf USNRC lictnsc namber 34-08761-3 m n ~ u ~ m c

B. Lcttcr datid March 9, 2D0X.

C. .leiern date~d Ocrobc00O, 200) aWdlVh,,w~r27. 2001 . .

For the Ohio t)Cpxrtment of Ieilth.

DATE: - 2 gy
Ul"or, Ohits vcpARaffnt ormAlth -

I- _.

I
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From:
To:
Date:
Subject:

Ujagar Bhachu
John Kinneman
4/7/05 8:21 AM
FYI: MODEL C-164 AND RELATED LICENSING ISSUES

Additional information.

CC: John Jankovich; Judith Joustra; Thomas Thompson; Tim Harris
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From: "James Jarvis" <james.jarvis ©state.co.us>
To: <USB~nrc.gov>
Date: 4/1/05 11:37AM
Subject: MODEL 0-164 AND RELATED LICENSING ISSUES

Ujagar,
Per my recent conversation with you, I have had a conversation with the
folks at MDS Nordion regarding our licensee and Nordion's distribution
of source C-164 in accordance with the NRC Nordion SSD Evaluation
NR-0220-S-127-S. Two things essentially came about during that
conversation:

1. Nordion indicated that they would be submitting a request to the
NRC to amend their SSD Evaluation for Source C-1 64 to increase the
activity to -1 Ci. (it appeared that our licensee in Colorado is the
ONLY one in the U.S. receiving this model of source that contains
Sb-1 24. Other licensees outside of Colorado may be using other isotopes
contained in this source.?).

2. Nordion tended to indicate that the Antimony-i 24 0-1 64 source is
not specifically identified on their NRC license (and possibly other
versions of the 0-1 64 containing other isotopes). They did however
indicate that they sell and ship this and other radioactive materials
that may not be specifically identified on their license and that the
NRC was aware of this process. (An example of this was some form of
Mo-99) The two licenses described are for service/repair/installation
of irradiation sources and systems, while the other license is for
distribution of FDA approved pharmaceuticals (and implantable seeds).
(The aforementioned isotopes do not appear to fall under either of these
licenses. Nordion did not provide a copy of their license to me.) The
indication was something to the affect that the licensees in the U.S.
are Importing' the RAM rather than Nordion "exporting" the RAM and that
some agreement had been reached between the NRC and Nordion on this
approach.

Could it be possible that the NRC allowed this approach under the
assumption that these materials were addressed by the Canadian licensing
authority/documentation.?

The person I spoke with at Nordion was Marc Andreas-Shret (not sure if
the spelling is correct on that). His number is 613/592-3400 Extension
2421.

As we also discussed, we will work with our licensee to resolve the
licensing and associated SSD evaluation issues, assuming the Nordion SSD
is revised.

Please contact me should you have questions.

James S. Jarvis, M.S.
Health Physicist
Radiation Management Unit - HMWMD-B2
Colorado Dept. of Public Health and Environment
4300 Cherry Creeek Drive South
Denver, CO 80246-1530
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(303) 692-3454
(303) 759-5355 FAX

james.jarvis 6 state.co.us

CC: "Steve Tarlton" <steve.tarlton © state.co.us>
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From: Ujagar Bhachu
To: John Kinneman
Date: 3/30/05 2:09PM
Subject: For Review and Action: Unauthorized Use Of Licensed Material and Sealed Sources
by MDS Nordian

Following the yesterday's telcon with Judith Joustra the contents of this e-mail are presented to you for
your review and action.

Background:

On February 17, 2005, Charlie Gorday NRC-HQ Librarian had a telephone call from Todd Bingham of
Brush Wellman, OH. Charlie Gorday was of the opinion that Brush Wellman is a NRC licensee and that
Mr. Bringham uses a sealed source of Antimony 124 in his work. Subsequently, we eastablished that Mr.
Bifigham is a licensee of State of OH and is an end user of Model 200 beryllium detector and he was on a
fishing exercise and wanted to find substitute sources to replace the sources indicated in his license. The
detector device was manufactured by, Boulder Scientific Company, a licensee based in State of Colorado.

More specifically, Mr. Bingham was seeking NRC assistance to establish what the markings U.S. Type
3130 and U.S. Type 3200 designate meant. He also indicated that the sealed source of Antimony 124
is additionally marked with these letters: AECL Type RC-3, and AECL Types RC-5, RC-8, and SR-3.

NRC Librarian searched the NRC library sources in an attempt to determine the meaning of these
designations. When his search did not produce any tangible results, the librarian sent an e-mail asking for
SS&D Section assistance and provided Mr. Blngham's telephone number as 419-862-4269.

The Model 200 beryllium detection device was originally reviewed by NRC-HQ. A maximum source of
Antimony-124 (AECL source models of 100 mCi) was stated on the registration certificate. The original
license was issued by NRC Region Ill. MDS Nordion, a Division of MDS (Canada) Inc. (formerly Nordion
International Inc. and Atomic Energy of Canada Ltd.), 447 March Road, Ottawa, ON, Canada K2K 1 X8,
applied for registration of Model C-164 sealed source in 2002. A sealed source registration certificate
number NR-0220-S-127-S, was issued to MDS Nordion with a maximum source activity of 80 mCi
-antimony-124.

In summary the C-164 Model description is as follows:

The sealed source model C-1 64 is a single encapsulated fusion welded source that is used in
self-contained, portable detectors such as a Beryllium Analyzer. The C-164 source may also be used
for industrial radiography where the source remains in the device. The C-1 64 source may contain up to
80 mCI (2.96 GBq) of antimony-124, or up to 50 Ci (1.85 TBq) of cobalt-60, or up to 500 Cl (18.5
TBq) of Irldium-192, in pellet form.

A quick search Indicated that the sealed source model numbers stated on the current license
Issued by OH State were obsolete. The OH State and STP were made aware of the need to up-date
the license.

Boulder Scientific Company the manufacturer of the Model 200 beryllium detector is located in Mead, CO.
A copy of the Radioactive Material License issued to the manufacturer was obtained and reviewed.
(Colo.011 -01 Amendment 12, issued on JULY 04, see attachment 1).

Item 6 A. of the license reads:

This license is authorized to process and use not more than a total activity of 163 GBq (4.4 Ci) of
Antimony-124 sealed source for use in Beryllium detection devices. No individual source shall exceed
40.7 GBq (1.1 Ci). Sealed sources shall be MDS Nordion Inc. model SRC-3 or C-164 sources. (this
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1200% Increased activity authorization In the license above that was evaluated in the SS&D raised
the flag).

It appears from this license condition and the admittance below by MDS Nordion that sealed
sources were modified and or distributed by MDS Nordion to a USA licensee with out obtaining
prior approval from NRC or an Agreement State.

Colorado State regulatory authority was approached and this issue was discussed over the telephone. On
March 28, 2005, following response was transmitted by the State:

"This is in relation to our phone conversation a short time ago, and in relation to a phone conversation we
had 1-2 weeks ago about one of our licensees (Boulder Scientific) and a licensee in Ohio that uses a
Boulder Scientific device. I believe one of the issues with our licensee was that one of the sources listed
on the Colorado license indicated a source no longer manufactured - I am in the process of taking care of
that and deleting the model SRC-3 source. Another question has arisen, however.

Specifically:

1.) Is MDS Nordlon (Canada) bound by the requirements of SSD Evaluation NR-0220-S-127-S for
the model C-164 source? If so, it appears that they may be making and selling sources under this
model number greater than 80 mCi. (Refer to the attached email from MDS Nordion).

https://www.hsrd.ornl.qov/nrc/sources/pdf/022001 27.Pdf

I have a call into our licensee regarding their devices and will work to resolve issues associated with them.
Also note, that per MDS Nordion, Boulder Scientific is their ONLY customer for Sb-124 in the U.S.

Also; in the below link, it appears that MDS Nordion may have changed other sources/devices without
getting NRC approval several years ago:

Attached is Boulder Scientific license. Note - we do not regularly convert licenses to PDF formats, so the
attached has an electronic approval. The content is the same as what we have in our files.

http://www.nrc.gov/readinc-rm/doc-collections/enforcement/actions/materials/ea97541.html

End of respone.

E-mail response from MDS Nordlon:

Dear Mr. Jarvis.

You have contacted the correct supplier - MDS Nordion Inc.

We ship Antimony sources contained in C-164 capsules (typically 300 mCi Source Ordered) to our
customer: Boulder Scientific.

The licensed maximum capacity of Antimony (SB-124) In a C-164 capsule is 37 GBq or 1 Ci.

Please do not hesitate to contact us if you require further Information via e-mall or call toll free
1-800-267-6211.

Best regards.

Bruce Jones
Commercial Operations
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Nuclear Medicine
MDS Nordion Inc.

State Of Colorado confirmed:

The two licensees using the Model 200 device are:

The following facility is using two of the model 200 devices:
Brush Wellman, Inc.
Utah Operations
P.O. Box 815
Delta, UT 84624

UTAH License: UT 140018, Amendment #8 (most recent copy we have)

The following facility is using one of the model 200 devices:
Brush Wellman, Inc.
14710 W. Portage River South Road
Elmore, OH 43416

We reviewed two MDS Nordion licenses issued by the NRC Region 1 and found that MDS Nordion has no
authorization from NRC to distribute Antimony-124 sources. On March 28, 2005, this finding was
confirmed in a telephone conversation with Judith Joustera of NRC Region 1.

Could you please review the historical data provided in the attachments below, links above and the
information provided herein and advise the course of action to be taken or should be taken.

As always, with best regards.

Ujagar S. Bhachu
(301) 415-7894

CC: Charles Cox; Judith Joustra; Richard Correia; Tim Harris
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State of Colorado
0Department of Public Health and Environmeant

RADIOACTIVE M ATERIALS LICENSE

Pursuant to the Colorado Radiation Control Act, Title 25, Article I11, Colorado Revi sed Stat ut s
and the State of Colorado Rules and Regulations Pertaining to Radiation Control (the
Regul ati ons), Part 3, and i n rel iance on staterrents and representati ons heretof ore made by the
licensee designated below; a license is hereby issued authorizing such licensee to transfer,
receive, possess and use the radioactivermaterial(s) designated below; and to use such radioactive
material(s) for the purpose(s) and at the place(s) designated below. This licenseis subject to all
applicable rules, regulations, and orders now or hereafter in effect of the Colorado Department of
Public Health and Environment and to any conditions specified below.

1. Licensee: Boulder Scientific Company

2. Address: P.O. Box 548, M ead, CO 80542

3. License Number: Colo. 01 1-01, Amendment No. 12

4. Expiration date: February 28, 2009

5. Reference Number: Fee Category: 3.B3

6. Authorized Radioactive M aterial and Uses:

A. The licensee is authorized to possess and use not more than a total activity of 163 GBq
(4.4 Ci) of 11

4 Sb (Antimony-124) sealed sources f or use in Beryll ium detection devices.
No individual source shall exceed 40.7 GBq (11.1 Ci). The sealed sources shall be MDS
Nordion Inc. model SRC-3 or C-1 64 sources.

B. The licensee is authorized to possess and use not more than a total activity of 185 Bq
(5 nCi) of 137Cs (Cesium-i 37) contained in an Isotope Products sealed source.

CONDITIONS

7. Radioactive material shall be used and stored at 598 Third St., M ead, Colorado, and used at
temporary job sites of the licensee anywhere In the State of Colorado where the State of
Colorado maintains jurisdiction for regulating the use of radioactivermaterials.

8. Radioactivermaterial authorized inlItem 6.A tobe used for the development,
manufacture, demonstration, anduse of the Boulder Scientific Company Model 310beryllium
detector.

9. The licensee may continue to provide source replacement of radioactivermaterial authorized
in Item 6.A in the following three (3) existing Model 200beryllium detectors in use at:
A. Brush Resources Inc., Delta Utah (mill laboratory, and mine laboratory)
B. Brush Wellman Inc., Elmore, Ohio (laboratory only)

OR-AH-18 OR-AN-IS ~Cdloradol.1cseneNo. O1I-01.Amedma,! No. 12Pae1o4 Page I of 4



- - -- --- ---- Lice-! Ujagar Bhachu - 01 1 -01 PDFCOPYBoulder Scientifi�c3B h 6 & -A -1 d F fPage 2 |
Oh Ujga Bha..ch - 011-01. P.CP~o~e Scie.. ...... ... .... _nti .B . . .... .p. Pa 2. ... .. .

a State of Colorado
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

10. The licensee shall ensure that the users of the devices identified in License Condition 9
possess and maintain a current specific radioactive materials license specif ic to the model
200 Beryllium detectors.

11. Radioactive material authorized in Item 6.A to be used for the development,
manufacture, demonstration, and use of new beryllium detectors. The licensee shall not
distribute new devices without a proper device registry evaluation.

12. Radioactive material authorized by Item 6.A of this license shall be distributed only to
persons with a valid radioactive materials license issued by the U.S. N uclear Regulatory
Commission or an Agreement State.

13. Radioactive material authorized by Item 6.B of this license shall be used as a reference
source.

14. The licensee shall comply with the provisions of the State of Colorado Rulesand
Regulations Pertaining to Radiation Control: Part 3, 'Licensing of Radioactive M aterial;"
Part 4, 'Standardsfor Protection Against Radiation;" Part 10, 'Notices, Instructionsand
Reports to Workers; Inspections;" and Part 17, 'Transportation of Radioactive M aterial."

15. Radioactive material shall be used by John M .Birmingham, Ph.D., Howard C. Hein, Alvin
D. Nelson, or Richard Moore.

16. The designated Radiation Safety Officer is John M. Birmingham, Ph.D.,

17. All users of Radioactive M aterial must be equipped with personnel monitoring devices
capable of detecting gamma radiation.

18. Radioactivermaterial authorized by Item 6.A of thislicenseshall betested for leakageand/or
contamination in accordancewith RH 4.16 of theStateof Colorado RulesandRegulations
Pertaining to Radiation Control.

19. Sealed sources containing Radioactive Material shall not be opened by the licensee.

20. Radioactive material authorized by Item 6of this licenseshall bestored and used in a
manner that will preclude use by unauthorized personnel.

21. The licensee shall maintain a use log for licensee owned Beryllium detection devices used
outside of 598 Third Street, M ead, Colorado. The use log shall indicate the serial number,
user, date, and location of use.

22. The licenseeshall list the emergency contact telephone number(s) of the Radiation Safety
Officer in the procedures manual for emergency notification.

OR-RH-18 Coloro LMcense No.011 01.Amendmnt No. 12 Page 2 of 4
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State of Colorado
Department of Public Health and Environment

RADIOACTIVE M ATERIALS LICENSE

23. A. Each device distributed under this I icense shal I bear a durable, clearly visible and I egible
label or labels containing the device model and serial number, the radiation symbol In colors
magenta or purple on a yellow background, the words, 'CAUTION, RADIOACTIVE
MATERIAL" or "DANGER, RADIOACTIVE MATERIAL", and quantity, identity and
date of measurement of the radioactive material, and the name of the distributor of the
device.

B. Each label required by thislicensecondition shall bearthestatement, "REMOVAL OF
THIS LABEL IS PROHIBITED".

24. Prior to the use of licensed materials outside of the State of Colorado, or at any facility
under exclusive Federal jurisdiction including atacility within the Stateof Colorado, the
Licensee shall comply with the applicable provisions of 10 CFR 150.20 or if the use shall
take place in an Agreement State the licensee shall comply with the applicable provisions of
that State's reciprocity requirements.

25. The licensee shall not transfer possession and/or control of materials or products containing
radioactive material as a contaminant except:

A. by transfer of waste to an authorized recipient;

B. by transfer to aspecifically licensed recipient; or,

C. as provided otherwise by specif ic condition of this license pursuant to the requirements
of RH 3.22 of the Regulations.

26. The licensee shall maintain records of the sale, transfer, or disposal of radioactive sources.
The records must include:

A. the name and address of the recipient;

B. the documents showing the recipient's authorization to receive the source;

C. the radionuclide and activity of the source(s) transf erred; and

D. thedateof the transfer.

27. The licensee may transport radioactive material or deliver radioactive material to a carrier
for transport, In accordance with theprovisionsof RH 17.5 of the State of Colorado Rules
and Regulations Pertaining to Radiation Control, "Transportation of Licensed M aterial'.

28. The transportation of radioactive materials within the State of Colorado shall be subject to
all applicable regulations of the Colorado Public Utilities Commission, Colorado
Department of Transportation, Colorado Department of Public Safety, Colorado Department
of Revenue (Port of Entry), U.S. Department of Transportation, and other agencies of the
United States having jurisdiction. When the U.S. Department of Transportation Regulations
(Title 49, Chapter I, Code of Federal Regulations) are not applicable to shipments by land

OR-RH-18 ColoradoLicenseNo. 011-01. Amendment No. 12 Page 3 of 4
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State of Colorado
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

of radioactive material by reason of the fact that the transportation does not occur in
interstate or foreign commerce, the licensee must be in compliance with the requirements
relating to packaging of the radioactive material, marking and labeling of the package,
placardingof thetransport vehicle, and accident reporting set forth in the regulationsof the
U.S. Department of Transportation.

29. The State of Colorado Rules and Regulations Pertaining to Radiation Control shall govern
unless the licensee's statements, representations, and procedures contained in the application
and correspondence aremore restrictive than the Regulations. Except as specifically
provided otherwise by this license, the licensee shall possess and use radioactive material
described in Item 6 of this license in accordance with the statements, representations, and
procedurescontained in:

A. the REGISTRY OF RADIOACTIVE SEALED SOURCESAND DEVICES, SAFETY
EVALUATION OF DEVICE, No: CO-175-D-101-S, issued March 12,1991 (Model
310); and

B. the application and attachments dated January 27, 2004; and

C. the license correspondence and documents dated April 8, 2004; April 9,2004
(facsimile); April 16, 2004 (facsimile); and May 7, 2004.

FOR THE COLORADO DEPARTM ENT OF PUBLIC HEALTH AND ENVIRONM ENT

Date:_7 July04 By: Thomas Pentecost /

OR-RH 18 Colorado Lapense No.011-01. Amendmeft No. 12 Page 4 of 4
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From: "James Jarvis" <james.jarvis~state.co.us>
To: <USB~nrc.gov>
Date: 3/28/05 4:46PM
Subject: Fwd: RE: LOOKING FOR INFO ON MODEL C-164 SOURCE

Ujagar,
This is in relation to our phone conversation a short time ago, and in
relation to a phone conversation we had 1-2 weeks ago about one of our
licensees (Boulder Scientific) and a licensee in Ohio that uses a
Boulder Scientific device. I believe one of the issues with our
licensee was that one of the sources listed on the Colorado license
indicated a source no longer manufactured - I am in the process of
taking care of that and deleting the model SRC-3 source. Another
question has arisen, however.

Specifically.
1.) Is MDS Nordion (Canada) bound by the requirements of SSD
Evaluation NR-0220-S-127-S for the model C-164 source? If so, it
appears that they may be making and selling sources under this model
number greater than 80 mCi. (Refer to the attached email from MDS
Nordion).

I have a call into our licensee regarding their devices and will work
to resolve issues associated with them. Also note, that per MDS
Nordion, Boulder Scientific is their ONLY customer for Sb-1 24 in the
U.S..

Also, in the below link, it appears that MDS Nordion may have changed
other sources/devices without getting NRC approval several years ago:
http://www.nrc.gov/reading-rm/doc-collections/enforcement/actions/materials/ea97541.html

James S. Jarvis, M.S.
Health Physicist
Radiation Management Unit - HMWMD-B2
Colorado Dept. of Public Health and Environment
4300 Cherry Creeek Drive South
Denver, CO 80246-1530

(303) 692-3454
(303) 759-5355 FAX

james.jarvis @state.co.us

CC: "Steve Tarlton" <steve.tarlton @ state.co.us>
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From: Isotope Orders <isotopeorders@MDS.Nordion.com>
To: "'James Jarvis'" <james.jarvis;@state.co.us>
Date: 3/28/05 1:40PM
Subject: RE: LOOKING FOR INFO ON MODEL C-164 SOURCE

Dear Mr. Jarvis,

You have contacted the correct supplier - MDS Nordion Inc.

We ship Antimony sources contained in C-164 capsules (typically 300 mCi Source Ordered)to our
customer: Boulder Scientific
The licensed maximum capacity of Antimony (SB-1 24) in a C-164 capsule is 37 GBq or 1 Ci.

Please do not hesitate to contact us if you require further information via e-mail or call tollfree
1-800-267-6211.

Best regards,
Bruce Jones
Commercial Operations
Nuclear Medicine
MDS Nordion Inc.

-----Original Message-----
From: James Jarvis [mailto:james.jarvis @ state.co.us]
Sent: Monday, March 28,2005 1:18 PM
To: Isotope Orders
Subject: LOOKING FOR INFO ON MODEL C-164 SOURCE

I am looking for information on the quantities and activites of the MDS
Nordion Model C-164 sealed source. We have a radioactive material
licensee here in Colorado (USA) who is using these sources in their
devices used for non-destructive analysis. (I am not sure you are the
correct recipient for my inquiry, but thought someone might be able to
direct it appropriately).

Specifically, I am looking at what activity (or activities) the model
C-164 is manufactured with when Antimony-1 24 (Sb-1 24) is used. That is,
what is the maximum activity that can be incorporated into he model
C-164 source?

Thank you for your assistance.

James S. Jarvis, M.S.
Health Physicist
Radiation Management Unit - HMWMD-B2
Colorado Dept. of Public Health and Environment
4300 Cherry Creeek Drive South
Denver, CO 80246-1530

(303) 692-3454
(303) 759-5355 FAX

james.jarvis @ state.co.us
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO. NR-0220-S-127-S DATE: April3, 2002 PAGE 1 OF 6

SOURCE TYPE: Gamma Gauge or Industrial Radiography Source

MODEL: C-164

MANUFACTURER/DISTRIBUTOR: MDS Nordion, a Division of MDS
(Canada) Inc.
(formerly Nordion International

Inc. and Atomic Energy of Canada
Ltd.)
447 March Road
Ottawa, ON
Canada K2K 1X8

MAXIMUM ACTIVITY:ISOTOPE:

Antimony-124
Cobalt-60
Iridium-192

80 mCi (2.96 GBq)
50 ci (1.85 TBq)
500 Ci (18.5 TBq)

LEAK TEST FREOUENCY: 6 Months

PRINCIPAL USE: (A) Industrial Radiography
Gamma Gauge

CUSTOM DEVICE: Y E S N X 0



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-0220-S-127-S DATE: April 3, 2002 PAGE 2 OF 6

SOURCE TYPE: Gamma Gauge or Industrial Radiography Source

DESCRIPTION:

The sealed source model C-164 is a single encapsulated fusion
welded source that is used in self-contained, portable detectors
such as a Beryllium Analyzer. The C-164 source may also be used
for industrial radiography where the source remains in the
device. The C-164 source may contain up to 80 mCi (2.96 GBq) of
antimony-124, or up to 50 Ci (1.85 TBq) of cobalt-60, or up to
500 Ci (18.5 TBq) of iridium-192, in pellet form.

The model C-164 capsule is constructed of stainless steel
(Type 304L). It consists of two parts: a hexagonal shaped
receptacle having a maximum outside dimension of 0.250" (6.35 mm)
across the flats, a maximum overall length of 0.325" (8.25 mm)
and a nominal wall thickness 0.015" (0.38 mm).; and a plug having
a maximum outside diameter of .0.238" (6.05 mm) and 0.270"
(6.86 mm) in height. After the source is loaded, the two parts
are threaded together via #8-36 UNF thread and fusion welded.

The isotope material is in pellet form, either 1 mm, 2 mm, or
3 mm (0.04", 0.08", or 0.12") in diameter. Nominal thickness may
range between 1 and 2 mm. With 1 mm and 2 mm diameter pellets, a
cylindrical spacer made of aluminum is used to hold the isotope
in position.

LABELING:

The C-164 source is engraved on its outer surface in the
following manner:

* NDSN (an abbreviation for MDS Nordion)
* DA (D is MDS Nordion's identification for antimony-124, and

A is the identification for C-164 sources) or
* CA (C is MDS Nordion's identification for cobalt-60, and A

is the identification for C-164 sources) or
* BL (B is MDS Nordion's identification for iridium-192, and L

is the identification for C-164 sources)
* xxx (a unique serial number)
* Trefoil Symbol



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-0220-S-127-S DATE: April 3, 2002 PAGE 3 OF 6

SOURCE TYPE: Gamma Gauge or Industrial Radiography Source

DIAGRAMS:

See Attachment 1.

CONDITIONS OF NORMAL USE:

The C-164 source is designed primarily for use in portable

detectors with the source secured in the device. The Detector is
hand carried by trained technical personnel. Typical
environmental conditions are:

Temperature: -40'C to.800C.(-40'F to 1760F)
Pressure: Atmospheric
Vibration: None
Corrosion: Range from-none to mildly corrosive vapor

'The manufacturer estimates that .typical. life of the source loaded -

to maximum activity is approximately.2 months, 6 months, and 25
years with antimony-124, iridium-192,.and cobalt-60,
respectively.

PROTOTYPE TESTING:

The C-164 prototypes have been tested and classified to E64334 as
prescribed in ANSI/HPS N43.6-1997 and ISO 2919:1999(E). This
classification exceeds the requirements for gamma gauge of E43232
and industrial radiography of E43313.

The C-164 sealed source is certified as Special Form Radioactive
Material by the Canadian Nuclear Safety Commission (CNSC) under
the certificate number CDN/0001/S.

MDS Nordion has manufactured well over 400 C-164 sealed sources
since 1969. There have been no known written or verbal reports
indicating leakage or other defects pertaining to the C-164
sources.



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE
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SOURCE TYPE: Gamma Gauge or Industrial Radiography Source

EXTERNAL RADIATION LEVELS:

The manufacturer provided the following dose rates for antimony-
124 with 80 mCi. (2.96 GBq), cobalt-60 with 50 Ci (1.85 TBq), and
iridium-192 with 500 Ci (18.5 TBq).

Distance from Isotope Radiation Level
Source

mR/hr mSv/hr

100 cm (39.37") antimony-124 -78.40 0.78

cobalt-60 66.00 0.66

iridium-192 240..00 2.40

30 cm (11.81") antimony-124 871.'00-' 8'.71

cobaltE-60 -733...00 7.33

iridium-192 2,667;00 - 26.67

10 cm (3.94") antimony-124 -7 ,840;00 78.40

Cobalt-60 6,600.00 66.00

Iridium-192 24,000.00 240.00

OUALITY ASSURANCE AND CONTROL:

MDS Nordion maintains an ISO 9001 compliant quality assurance and
control program, which has been deemed acceptable for licensing
purposes by the NRC under Quality Assurance Program No.0703 which
expires July 31, 2005.

All MDS Nordion C-164 sealed source(s) quality requirements for
design, manufacturing, inspection and testing are carried out in
accordance with the ISO 9001 Quality System. To assure these
requirements, Technical Specifications have been prepared and are
available for inspection purposes. IN/TS 0010 C000 is used for
Technical Specification for Radioisotopes and Sources and
IS/OP 0040 C000 for Engraving Procedure.
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SAFETY EVALUATION OF SEALED SOURCE
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SOURCE TYPE: Gamma Gauge or Industrial Radiography Source

OUALITY ASSURANCE AND CONTROL (Cont'd):

Documented policies and procedures are maintained to ensure that
all purchased components, materials, and services conform to
specified requirements.

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

* The source shall be distributed to persons specifically
licensed by the NRC or an Agreement State.

* Handling, storage, use, transfer, and disposal: To be
determined by the licensing authority. In view that these
sourdces exhibit high dose rates, .the sources should be
handled by experienced licensed personnel using adequate
handling equipment and procedures. .

The source shall be leak tested at intervals not to exceed
6 months using techniques capable of detecting 0.'005 yCi
(185 Bq) of removable contamination.

* This registration sheet and the information contained within
the references shall not be changed without the written
consent of the NRC.

SAFETY ANALYSIS SUMMARY:

Based on review of the Model C-164 sealed source, its ANSI and
ISO classifications, and the information and test data cited
below, we conclude that the source is acceptable for licensing
purposes.

Furthermore, we conclude that the source would be expected to
maintain its containment integrity for normal conditions of use
and accidental conditions which might occur during uses specified
in this certificate.
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-0220-S-127-S DATE: April 3, 2002 PAGE 6 OF 6

SOURCE TYPE: Gamma Gauge or Industrial Radiography Source

REFERENCES:

The following supporting documents for the Model C-164 sealed
source are hereby incorporated by reference and are made part of
this registry document.

* MDS Nordion, Inc. application dated February 12, 2002, with
enclosures thereto.

* 4MDS Nordion, Inc. letter dated March 25, 2002, with
enclosures thereto.

ISSUING AGENCY:

.U.S.. Nuclear Regulatory Commission -

- Date:.. April 3. 2002

Date: April 3, 2002

Reviewer: , /
Seungk. Lee

£a4 I I
ohn P. ankovich

Concurrence:
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EA-97-541 - Nordion Internaltional, Inc.

January 23, 1998

EA No. 97-541

Mr. Ronald McGregor, Manager
Regulatory Affairs
MDS Nordion Incorporated
447 March Road
Kanata, Ontario, Canada K2K 1X8

SUBJECT: NOTICE OF VIOLATION
(NRC Inspection Report No. 030-30788/97-001)

Dear Mr. McGregor:

This refers to the inspection conducted on September 17-19, 1997, at 447 March Road Kanata, Ontario, Canada. The
inspection was limited to a review of your manufacturing process as It relates to conformance with your license, registration
certificates and quality assurance program. The inspection was conducted to review your distribution of nuclear gauging
devices to general licensees. During the Inspection, violations of NRC requirements were Identified, as described in the NRC
inspection report transmitted with our letter dated December 9, 1997. In addition, In the December 9, 1997 letter, the NRC
provided you an opportunity to either respond In writing to the apparent violations addressed in the inspection report or
request a predecisional enforcement conference. You responded to the apparent violations in a January 13, 1998 letter to
the NRC.

Based on the information developed during the inspection and the information you provided in your January 13,1998
response to the inspection report, the NRC has determined that four violations of NRC requirements occurred. The violations
are cited in the enclosed Notice of Violation (Notice) and the circumstances surrounding them are described in detail in the
subject inspection report. The violations involve modification to devices without obtaining NRC approval prior to the
modifications. The NRC is concerned that the number of deviations between the devices being distributed and the
registration certificates, Is indicative of a lack of management oversight and understanding of regulatory requirements.

While the specific modifications to the sources, source holder or source drive mechanism do not appear to constitute a
safety concern, making such changes without NRC approval constitutes a significant regulatory concern because the NRC
was not give the opportunity, as required, to review the changes, and as such, the devices were distributed without an NRC
approved registry certificate as required by 10 CFR 32.210. Therefore, the violations demonstrate a significant lack of
oversight and control of licensed activities. As such, the violations have been classified In the aggregate as a Severity Level
III problem in accordance with the "General Statement of Policy and Procedure for NRC Enforcement Actions" (Enforcement
Policy), NUREG-1600.

In accordance with the Enforcement Policy, a base civil penalty In the amount of $2,750 is considered for a Severity Level
III violation. Because your facility has not been the subject of an escalated enforcement action within the last two years,
the NRC considered whether credit was warranted for Corrective Action in accordance with the civil penalty assessment
process in Section VI.B.2 of the Enforcement Policy. Credit for corrective actions Is warranted because your corrective
actions were both prompt and comprehensive. These actions, which were described in your January 13, 1998 letter to the
NRC, included, but were not limited to: submittal of current drawings of the C-188 source, C-3001 source and GC-3000
source holder to the NRC Sealed Source and Device Safety Section on September 25, 1997 in order to amend the

http://www.nrc.gov/reading-rm/doc-collections/enforcement/actions/materials/ea9754 1 .html 03/28/2005
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registration of these devices; and submitting further information on the changes to the GC-40 source movement to amend
i'ts registration by February 27, 1998. In addition, you met with the NRC on October 29, 1997 and have made changes in
your practices to prevent recurrence of the violations, including training of personnel.

Therefore, to encourage prompt and comprehensive correction of violations, I have been authorized to not propose a civil
penalty in this case. However, similar violations in the future could result in further escalated enforcement action.

The NRC has concluded that information regarding the reason for the violations, the corrective actions taken and planned to
correct the violations and prevent recurrence and the date when full compliance was achieved Is already adequately
addressed on the docket In your letter to the NRC dated January 13, 1998. Therefore, you are not required to respond to
this letter unless the description therein does not accurately reflect your corrective actions or your position. In that case, or
if you choose to provide additional information, you should follow the instructions specified in the enclosed Notice.

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter, and its enclosure, as well as your
response if your choose to provide one, will be placed in the NRC Public Document Room (PDR).

Sincerely,

Hubert J. Miller
Regional Administrator

Docket No. 030-30788
Uicense No. 54-28275-01

Enclosure: Notice of Violation

NOTICE OF VIOLATION
MDS Nordion Incorporated Docket No. 030-30788
Kanata, Ontario, Canada Uicense No. 54-28275-01

EA 97-541

During an NRC inspection conducted on September 17-19, 1997, violations of NRC requirements were identified. In
accordance with the "General Statement of Policy and Procedure for NRC Enforcement Actions," (Enforcement Policy),
NUREG-1600, the violations are listed below:

10 CFR 32.210(a) states that a manufacturer or Initial distributor of a sealed source or device containing a
sealed source whose product is intended for use under a specific license may submit a request to the NRC for
evaluation of radiation safety Information about its product and for its registration.

10 CFR 32.210(f)(1) and (2) states that the person submitting the request for evaluation and registration of I
safety information about the product shall manufacture and distribute the product in accordance with (1) the
statements and representations, Including quality control program contained in the request and (2) the
provisions of the registration certificate.

Contrary to the above, from February 11, 1992 to March 14, 1996, the licensee, after having submitted
requests to the NRC for evaluation of radiation safety information about its product and for its registration,
manufactured and distributed certain seale o cri 4ini i rntakiinm irpnrd material in a manner that
was not in accordance with thP prnyicinn ^ k registration certificate, as evidenced by theflloin
examples, each of which constitutes a separate violation.

1. In support of Registration Certificate NR-0220-D-102-S, Nordion specified, in a June 4, 1993, letter, the
specific overall length of the source holder assembly for the Gammacell 3000; however, on May 31, 1993, the
licensee had modified the overall length of the source holder assembly for the Gammacell 3000 such that the
length was not consistent with the length specified in the June 4, 1993 letter. (01013)

http:Hlwww.nrc.gov/reading-mnldoc-collections/enforcementlactions/materials/ea9754 1 .html 03/28/2005
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2. In support of Registration Certificate NR-0220-S-103-S, Nordion specified, In its December 20, 1984 letter,
the specific length of the outer body of the C-188 sealed source; however, on August 31, 1993, the licensee
modified the overall length of the outer capsule of the C-188 sealed source. (01023)

3. Registration Certificate NR-0220-D-101-S specifies that "Irradiation is accomplished by moving two lead-
filled cylindrical drawers, each containing a single radioactive source, simultaneously by pneumatic controls
from the stored to the Irradiate position;" however, In 1995, the licensee modified the source drive mechanism
of the Gammacell 40 from a pneumatic system to a ball screw system. (01033)

4. In support of Registration Certificate NR-0220-D-101-S, Nordion specified, In its March 18, 1993, letter, the
specific length and diameter for the Inner capsule for the Model C-3001 source assembly; however, on March
15, 1996, the licensee modified the overall length and diameter of the inner capsule of the C-3001 source
assembly. (01043)

These violations are categorized in the aggregate as a Severity Level III problem (Supplement VI).

The NRC has concluded that Information regarding the reason for the violations, the corrective actions taken and planned to
correct the violations and prevent recurrence and the date when full compliance was achieved Is already adequately
addressed on the docket In a letter from the Licensee dated January 13, 1998. However, you are required to submit a
written statement or explanation pursuant to 10 CFR 2.201 If the description therein does not accurately reflect your
corrective actions or your position. In that case, or if you choose to respond, clearly mark your response as a "Reply to a
Notice of Violation," and send it to the U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington,
D.C. 20555 with a copy to the Regional Administrator, Region I, within 30 days of the date of the letter transmitting this
Notice of Violation (Notice).

Dated at King of Prussia, Pennsylvania
this 23rd day of January 1998

http:llwww.nrc.gov/reading-rmldoc-collections/enforcementlactions/materialslea97541 .html 03/28/2005
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Certificate Retrieval Page

NRC Certificates DOE Certificates DOT Certificates

INRC Certificates of Compliance

RNumber i lPackage ID Number Model Number
________ 11 IDNmer ] I~oe

11010361 ||USAI0361/B(U)F-96 I181 PAT-I

1014888 USA/4888/B1 2 12 SENTINEL-25A, LCG-25A; SENTINEL-25B, LCG-25B; SENTINEL-25C, LCG-25C;
I I J SENTINEL-25C3, -25D, -25E, -25F

|1014986 USA/4986/AF I1FRA-3

11015059 USAI5059IAF |[E|NFS URANYL NITRATE TANK TRAILER

|1015086 USA/5086/B(U)F |[2 UNC-2600

1015149 |USA/5149/BoF Fj0 j8I4A
11015607 USA/5607/B()F IjEjT-2

11015740 USA/5740/B() |6|IORNL TRU CALIFORNIUM SHIPPING CONTAINER

1015796 |USA/57961B(U) JFT3[181375 AND 181361

USA/5797/B(U)F |15INNER HFIR UNIRRADIATED FUEL ELEMENT SHIPPING CONTAINER, AND
I __ | OUTER HFIR UNIRRADIATED FUEL ELEMENT SHIPPING CONTAINER

|1015805 USA/5805/B(3) 23|CNS 3-55

1015830 |USA/5830/B( ) m | SNAP-21

11015862 USA/5862/B( ) SENTINEL-100F

11015926 USA/5926/B( )F lE3GE-400

11015939 1A/5939/BF )1500

11015957 USA/5957/B( )F27fli BMI-1

11015979 USA/5979JBo ) Z IF |5979

1015984 |USA/59841B( )J F 59-84

11016058 USA/60581B()F I 4B- 3
11016078 USA/6078/AF |30I927A1 AND 927C1

|101626 |USA/6206/AF 2 IMODEL B

11016280 ||USA/62801B( A-0 109 IRRADIATOR IN A-01 17 OVERPACK (TERMINATION LETTER, JAN. 31,

11016294 USA/6294/AF |F|UNC-2901 (TERMINATION LETTER, MAR. 31,2004)

|1016346 USA/6346/1B(F 1F9FSV- I
11016347 USA/6347/AF F10FSV-3
11016357 USA/6357/AF 78EINNFD-10

11016400 USA/64001B()F [j116400

11016553 USA/6553/AF |[9J PADUCAH TIGER
11016574 |USA/6574/B() 29 F3-82B
11016581 U6581581/AF 51032-1

110166137 USA/6613/B(U)-85 1f1t0702
11016642 |USA66421B() 1 4.5-TON CF

http://www.rampac.com/certificates/certificateretrieval_page.htm 04/19/200
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11016703 USA/67031B() RG-1

11016786 USA/6786/B() | LJRIPS-8A AND URIPS-8B

1119001 |USA/9001/BOF |EIIF-300
1019009 USA/9009/B( )F |z|FL 10-1 (TERMINATION LETTER, SEP. 10, 2004)

119010 |USA/9010/B(F |IlNL1-1/2
1019015 |USA/9015/B( )F |0|TN-8 AND TN-8L

11019016 USA/9016/BOF FII iTN-9
|1019023 USA/9023/BOF ||IZNLI-0/24

1019027 |USA/9027/B(U)-85 17 1741 -OP

1019030 USA/9030/B() | iMW-3000 AND SENTINEL-8
1019034 |USA/9034/AF I1|TRIGA-1

J1019035 USA/9035/B(U)-85 1 680-OP

11019036 USA/9036/B(U)-85 | c-i
1019037 |USA/9037/AF IF2TRIGA-ll

11019056 USA/9056/1Bm SPEC 2-T
1019067 USA/9067/B( )F ITIBCL-3

U1019068 USA/9068/B( )F |m|BCL-2 (TERMINATION LETTER, NOV. 16,2004)

U1019069 USA/9069/B( )F FL] MO-1 (TERMINATION LETTER, SEP. 9,2004)
11019081 USA/90811B() IjE3CNS 1-13C

1019098 |USA/9098/B() |6|CI-20WC-2 AND CI-20WC-2A

1019099 |USA/9099/B(U)F-85 |63|ATR
1019102 |USA/9102/B(o) F |NPI-20WC-6

1019107 |USA/9107/B(U) [Ii 771 (TERMINATION LETTER, NOV. 5, 2003)
U1019132 USA/9132/B(M)F FtI4JT-3
U1019148 USA/9148/B(U)-85 1F11770

1019150 USA/9150/B(U)-85 DIiPAT-2

1019152 |USA/9152/B()F ljfjJ CNS 1-13C I

11019157 USA/9157/B(U)-85 ftEIIR-100
1019165 |USA/9165/B(U) 1g1 855
11019168 USA/9168/B(U) I ICNS 8-120B

U1019183 USA/9183AB( )F F|1 NAC-1 (TERMINATION LETTER, SEP. 10, 2004)

11019184 USAI9184/BU fIJPAS-I

11019185 ||USA/9185/B(U)-85 6E|OP-ioo
11019187 USA/9187/B(U)-85 JFI11865
1019196 |USA/9196/AF-85 IFIUX-30

U1019200 USA/9200/B(M)F 13125-B
10S192 U5A/9203/AF M[DHTF

1019204 ||USA/9204/B(U)-85 |9|CNS 10-160B
101920 USA/92081B() F[E]10-142
1019210 USA/9210oB( ) ||10-135B (TERMINATION LETTER, JAN. 18,2005)

!ioi9t1 |USA/9212/B(M)F-85 |T|RH-TRU 72-B

11019215 |USA/9215/B(U) 17ZNPI-20WC-6MKII
11019216 USA/9216/BOF j|jjCNS 1-13G
i ll -II
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11019217 ||USA/9217/AF 112II.ANF-250
11019218 USA/9218/B(U)F-85 - TRUPACT-iI

11019225 USA/9225/B(U)F-96 38|NAC-LWT

|101 9226 USA/9226/B(U)F-85 1E GA-4
1019228 IUSA/9228/B(U)F-85 2-0 2000
1019234 USA/9234/B(U)F |[8|NCI-21PF-I

1019235 |USA/9235/B(U)F-85 [8j NAC-STC

l101929 |USA/9239/AF FTJFlMCC-3, MCC-4, AND MCC-5
l1019246 USA/9246/AF |I1ST
iois248 |USA/9248/AF |8|SP-1, SP-2, AND SP-3

J1019250 USA/9250/B(U)F-85 1T15X22
1019251 |USA/9251/AF |2jBW-2901

|1019252 USA/9252/AF 1F|5l032-2

110 19253 USA/9253/B(U)F-85 [|o TN-FSV
11019255 USA/9255/B(U)F-85 |9 INUHOMS MP187 MULTI-PURPOSE CASK
11019258 USA/9258/B(U)-96 F-294
11019261 USA/9261/BMF-85 3 HI-STAR 100 SYSTEM

|1019263 USA/9263/B(U)-85 |3|SPEC-150

|1019269 USA/92691B(U)-85 Fj]J650L

110U19270 USA/92701B(U)F-85 |F|UMS UNIVERSAL TRANSPORT CASK PACKAGE

1019272 |USA/9272/AF-85 1F6]CE-B1
1101924 |USA/9274/AF [T]ABB-2901
1101U9276 USA/9276/B(U)F-85 |jFFUELSOLuTONS TS 125 TRANSPORTATION PACKAGE

11019277 USA/9277/B(U)F [LIFSV-1 UNIT 3
11019279 USA/9279/B(U)F-85 2 HALFPACT WASTE SHIPPING CONTAINER

Io280 |USA/9280/AF-85 |j[5UBE-1
11019281 USA/9281/AF-85 [3I UBE-2
1019282 USA/9282/B(U)-85 FO SPEC-300

|1019283 USA/9283/BM-85 [ E|OPL-660 AND OP-660
11019284 USA/9284/B(U)F-85 |3|ESP-30X PROTECTIVE SHIPPING PACKAGE FOR 30-INCH UF6 CYLINDERS
|1019285 USA/9285/AF-85 |LISRP-1

11019287 USA/9287/B(U)-85 FISTERIGENICS EAGLE

|1019288 USA/9288/B(U)F-85 [6 CHT-OP-TU
1101928 USA/9289/B(U)F-85 [L]WE-1
|101A9290 UA/9290/B(U)-85 |2|F-430/GC-40 TRANSPORT PACKAGE
11019291 USA/9291/B(U)F-85 FI|IECO-PAK LIQUI-RAD (LR) TRANSPORT UNIT PACKAGE
11019293 USA/9293/B(U)-85 [jF TN-68 TRANSPORT PACKAGE
11019294 USA/9294/AF-85 |[INPC

|1019296 USA/9296/B(U)-85 11880 SERIES PACKAGES

11019297 USA/9297/AF-96 FO3|TRAVELLER STD AND TRAVELLER XL

1019299 |USA/9299/B(U)-85 [oIIF-423
11019300 USA/9300/B(U)-85 |FEBRP RVP SAR-5339 (TERMINATION LETTER, AUG. 20,2004)

11019301 USA/9301/AF-85 FiIFTNF-XI
1 I 11 1 i
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11019309 IIUSA/9309/B(U)F-96 III IIRAJ-II
lO19310 l|USA/9310/B(U)-96 IjFF-431 TRANSPORT PACKAGE

j1019511 USA/9511/B(U) |EDBUSSR-1

|DOE Certificates of Compliance

iPackage ID Number [ evModel Number

[1025320 [|USA/5320-3/B( )F (DOE) j21J15320 - For a copy of this CoC, contact Dirk Cairns-Gallimore, NE-50, at (301) 903-3332

1S3 7 USA/5467/AF-85 (DOE) STEEL BANDED WOODEN SHIPPING CONTAINERS, MODELS G-4214, G-4255, G-
I __14273__AND__G-4292

|1029132 [USA9132I3(M)F (DOE) F iIT-3
|1092[USA/9225/B(U)-85 (DOE) F2IINAC-LWT
|1029511 [USA/95111B(U)-85 (DOE) IIIBENEFICIALUSES SHIPPING SYSTEM CASK (BUSS) MODEL R-1

U SA/9516/B(U)F-85 (DOE)"H MOUND I KW - For a copy of this CoC, contact Dirk Cairns-Gallimore, NE-50, at (301)
I 61US9 II 1903-3332

USA/9904/B(U)F-85 (DOE) I8 ] RTG PACKAGE - For a copy of this CoC, contact Dirk Caims-Gallimore, NE-50, at (301)
__ _ __ _ __ _ __ _ 8 1903-3332

|10292[USAA9932MB(U) (DOE) jj9 DUC-609

|1029975 jUSA/9975/B1(MF-85 (DOE)|Ij 1_99 7 5

|DOT CCrtificates of Competent Authority

u Package ID Number iFellModel Number

SR-CF-100 SERIES NEUTRON SOURCE MANUFACTURED BY EITHER THE
1030018 USA/00 18/S 7 SAVANNAH RIVER LABORATORY OR THE OAK RIDGE NATIONAL
I _ ._ LABORATORY (ORNL)

11030036 ||USA/0036/S 17 D|NRDMODELA-001
1030043 [USA/0043lS I1 F 0IMONSANTO RESEARCH CORPORATION MODEL 2720

10 USA/0046/S 5 MRC MODEL NO. 2404, RESTRICTED TO SOURCES MANUFACTURED PRIOR TO

1 1 USA/0061/B(U) THERATRON 78, T780, 780-C, T780-E T780IEC, PHOENIX, THERATRON 1000 AND

MODEL SR CF-1000 SERIES NEUTRON SOURCE MANUFACTURED BY EITHER
01030065 7 THE SAVANNAH RIVER LABORATORY OR THE OAK RIDGE NATIONAL

1 _ _LABORATORY (ORNL)
1030071 USA10071/S 6 113M MODEL 4D6L CAPSULES MANUFACTURED PRIOR TO AUGUST 3, 1989

11030074 [USA/0074/S FI6..I3M MODEL 4F6P

j1USA/0077/S 61 3M MODEL 4F6S

11030078 [USA/0078/S J3j IGULFNUCLEAR MODEL CSV

1S / 11 1 MONSANTO RESEARCH CORPORATION CAPSULE IDENTIFIED BY MRC
11030080 1 0 DRAWING NO. SK19502A0 (A PROTOTYPE OF MODEL NO. 24132)

11030087 |USA/0087/S 1I- IIDRESSER ATLAS MODEL NO. DA-5
|0088jUSAI0088/S F61jDRESSER ATLAS MODEL DA-20

USA/0095/S 118 SOURCE PRODUCTION AND EQUIPMENT CO. SERIES B, G, R AND T MODEL
L~~[SI00I/S SOURCE

11030112 USA/0 112/S EJ SCHLUMBERGER MODEL NSR-GB.

11030113 USA/0113/S [T1E]SCHLUMBERGER MODEL NOS. NSR-F, NSR-D AND NSR-R.

11030114 USA/01 14/S [1] GULF NUCLEAR, INC. MODEL NO. AMBE 71-1
11030115 USA/01 15/S [9] GULF NUCLEAR, INC. MODEL VL- I

II Ii II
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11030116 |IUSA/0116/S 114 IIHALLBURTON SERVICES MODEL X-602-04-101 NEUTRON SOURCE

;103012 CSA24Bj SORDION F-327/F-245 TRANSPORT PACKAGES, SERIAL NOS. I TO 5
IIUSA/0124__ _ _ _ _IN_ AND 7 AND SUBSEQUENT

[ 5IUSA/0125/B(-96 JE| JMDS NORDION F-327/F-247 TRANSPORT PACKAGES, SERIAL NOS. I TO 8, 10, 12

10035 IUSA/0135/S 8IFIMODEL NOS. NSR-M AND NSR-L.
INDUSTRIAL NUCLEONICS SEALED SOURCE MODEL NO. 2-16 WHICH CONSISTS

1030138 USA/0138/S 7 OF A MONSANTO RESEARCH CORPORATION MODEL NO. 2431,243 I-A, OR 2431-
I_ B

[1030141 USA/0141/S |[|IGENERAL ELECTRIC CO. NEUTRON SOURCE MODEL GEN-CF-IX OR 2765-AAO0

|1030149 USA/0149/S 117GULF NUCLEAR MODEL AMBE 71-2A SOURCE CAPSULES MANUFACTURED111 J I PRIOR TO MARCH 8,1988
USA/0154/S AEA TECHNOLOGY QSA MODEL NOS. 60001, 60004, 60006, 60017, 60018, 60020,

11030159 USA/0159/S jIF lE. I. DUPONT/NEN MODEL NER-478C

1030161 USA/0161/S _ NEW ENGLAND NUCLEAR MODEL NER-550
AEA TECHNOLOGY QSA, INC. MODEL NOS. A424-2 THROUGH A424-19

1030165 USA/0165/S 6 (EXCLUDING A424-6 THROUGH A424-9) AND A453-1 THROUGH A453-10
(EXCLUDING A453-3 AND A453-4)

|USA/0174/S |EIGULF NUCLEAR, INC., MODEL NO. CS-2
1030179 |USA/0179/S |8|AEA TECHNOLOGY QSA, INC. SERIES 900 IRIDIUM CAPSULE

10301 85 |USA/0185/S 13NEW ENGLAND NUCLEAR MODEL NO. NER-476C

[1030192 IUSA/0192/S l ISOMEDIX MODEL NO. ISO-1000, MANUFACTURED PRIOR TO JUNE 30, 1998

11030205 USA/0205/S F4 ORNL CAPSULE IR-192

Ei]USA/0214/B(U) 1 3 MDS NORDIONMODEL F-168-X SHIPPING FLASK, SERIAL NOS. 22-X, 23-X, 24-X,

11030221 ||USA/0221/S 16 fISOTOPE PRODUCTS LABORATORIES LINE SOURCE

11030236 [USA/0236/S F3 SR-CF-3000 AND OR-CF-3000 SERIES NEUTRON SOURCES

11030242 U1SI0242/S MONSANTO RESEARCH CORPORATION MODEL 24154-C SOURCE
IIUSA042/ IMANUFACTURED PRIOR TO DECEMBER 10, 2001

[1030245 [USA/0245/S 119 IIELEKTA AB MODELS 43047 AND 43685
1030257 [USA/0257/S 116 IIAEA TECHNOLOGY QSA, INC. MODEL 849
1263 [USA/0263/S FlL IMONSANTO RESEARCH CORP. MODEL NO 24195
[10323[USA/0283/S FI4I13M MODEL 3FIG CAPSULES MANUFACTURED PRIOR TO AUGUST 3, 1989

U1021 U SA/0292/S 67] NEUTRON PRODUCT, INC. MODEL NOS. NPI-XX-XXXXW, NPI-XX-XXXX, NPI-
I IIU IXX-_XXR_ NPI-XX-XXXXCR, and NPI-XX-XXXXRC

I00 |USA/0297/S I41NDUSTRIAL NUCLEAR COMPANY, INC. MODEL A SOURCE CAPSULE

11030331 USA/0331/S GAMMATRON MODEL AN-HP SOURCE CAPSULE

[1030335 USA/0335/S [6 'AEA TECHNOLOGY QSA INC. MODEL 875 SERIES
11030336 USA/0336/S |EISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. XFB-3 AND XFB-4

11030337 USA/0337/B(U)-96 |[F]CROFTrASSOCIATES MODEL 2773A
S1030348 USA/0348/B(U) I[|][MDS NORDION INC. MODEL F-23 1, SERIAL NUMBERS 7,8, AND 9

1030350 IUSA/0350/S IP|ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL 343

1030351 IUSA/0351/S [TJISOTOPE PRODUCTS LABORATORIES (IPL) MODEL N-252

11030352 USA/0352/S |4|ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL 295

I1030353 USA/0353/S F[5 ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NO. 193

I 11 11 11
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11030354 ||USA/0354/S 114 IISOTOPE PRODUCTS LABORATORIES (IPL) NO 274-1

_ _ USA/0356/S 191§`ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. A3000, A3015, A3023,
__ __ _ __ __ _9_ _ II J1A3024, AND A3030

13357[ USA/0357/S 7 ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. A3214 AND A3203

1030363IUSA/0363/S _5 IAEA TECHNOLOGY MODEL NOS. X38/1, X38/3 AND X38/4

11030366 ||USA/0366/S IWJIGAMMATRON MODEL GT-GHP

[3|USA/0367/S ILSFRONTIER TECHNOLOGY CORPORATION MODEL 10 SERIES AND MODEL 100

1030371 USA/0371/B(U)F-85 13[WITN 7-2 TRANSPORT PACKAGE
1336[ USA/0376/S 311ISPECIFICATION SS-2050

[USA/0377/S 6 |AEA TECHNOLOGY QSA, INC., AMERSHAM CORPORATION, AND TECH/OPSI F IRPD, INC. MODEL NOS. 60011, 60012, AND 60013
1030382 USA/0382/B(U)-96 [|] CROFT ASSOCIATES MODEL 2835A

11030392 USA/0392/S F[g]AEA TECHNOLOGY QSA, INC. SERIES 875 CAPSULE
11030393 USA/0393/S F3 CIS-US, INC. MODEL 791

11030401 USA/0401/B(U)F-96 IF] JMS-87Y-18.5T

|1030406 USA10406/AF-96 I21PF-I OVERPACKS

ElUSA/04II/Ho-96 1FO]CYLINDER MODEL NOS. 5A, 5B, 8A, 12A, 12B, 30A, 30B, 48A, 48F, 48G, 48H, AND

1103041 |USA/041 I/AF 8 IMODELS 5A, 5B, 8A, 12A, 12B, 30A, 30B, 48A, 48F, 48G 48H, 48X, 48HX AND 48Y
11030412 USA/0412/AF-96 FITIMODEL BU-D
11 J USA/0427/S 1F3JICIS-US, INC. MODELS 772 AND 774 SOURCE CAPSULES

[ USA/0444/B(U)-96 MDS NORDION INC. MODEL F-27 1 TRANSPORT PACKAGE, SERIAL NOS. I AND
11030452 USA/0452/B(U)F-96 F 0IIJRF-90Y-950K
1030453 |USA/0453/S FJ2jI. L. SHEPHERD & ASSOCIATES MODEL 6810/143-512 BNL STRIP

1103048 |USA/0458/S |Fl|NEUTRON PRODUCTS, INC. MODEL NPRP 450-10-B
[I J USA/0459/B(U)-96 DMDS NORDION INC. F147(96) TRANSFER CASE, SERIAL NUMBERS 61 AND

1030460 |USA/0460/AF-96 IEIMODEL RA-3D
1030462 IUSA/0462/S FTIIISOTOPE PRODUCTS LABORATORIES (IPL) MODELS 3021 AND 3027

S1030463 USA/0463/S |iifly. L. SHEPHERD & ASSOCIATES MODEL 7810-109-BP
[IJ00 Z USA/0464/S F2 1J. L. SHEPHERD & ASSOCIATES MODEL 6810-190

MDS NORDION INC. GAMMACELL 1000 IRRADIATOR (SHIPPING MODEL IN THE
1030475 USA/0475/B(U) 2 2OWC-5 OVERPACK), SERIAL NOS. 1 TO 41, AND MDS NORDION INC.

GAMMACELL 3000 IRRADIATOR (SHIPPING MODEL IN THE 2OWC-5 OVERPACK).
I _ II_ _SERIAL NOS. 1 TO41

UISA 0480A 31ATOMIC ENERGY OF CANADA LTD. (AECL) MAPLE 4 ENRICHED FUEL BUNDLE
I1 II~USA/040/AF jSHIPPING PACKAGE, SERIAL NOS. I TO 7

107 UA /B InlMDS NORDION INC. GAMMACELL 1000 AND 3000, (SHIPPING MODELS IN THE
I14 IUS/0477_U)-8 ILJI2OWC-5 OVERPACK) SERIAL NUMBERS 42 AND UP

[1030492 I[USA/0492/B(U)F-96 I[j|TN- GCI

104 USA/0494/S J ]OMNITRON INTERNATIONAL, INC. SOURCE WIRE MODEL NOS. SL-777 AND SL-

1030495 |USA/0495/AF-96 I4RAJ-II

|1030497 |1USA/0497/S ![S!AEA TECHNOLOGY QSA, INC. MODEL X.444
II II

http://www.rampac.com/certificates/certificateretrieval_page.htm1 04/19/200



- -

Certificate Retrieval Page Page70oflI

I 110309Ao IIUSQA/0A498/S III II1ISOTOPE PDUCnTjr-M T ABORA ATOTIES nPT ) MODETLT T-1pti
, . vS v0,0v. S v L... , vSA, ,. MODEL X. 0 5.

11030500 USA/0500/S |3|AEA TECHNOLOGY QSA, INC. MODEL X.1065
11030501 |USA/0501/S |EAEA TECHNOLOGY QSA, INC. MODEL X.44
11030502 USA/0502/S AETECHNOLOGY QSA MODEL NOS. X54, X.540, AND X540/1
11030508 USA/0508/S |F ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL A3906

UR|U SA/0509/B(U)-96 F5 MDS NORDION MODELS F-127, F-127-X AND RAI/F-127 TRANSPORT PACKAGES,
I__ _IfijSERIAL NUMBERS 59 AND UP

[Io3o513 ||USA/0513/S J|EAEA TECHNOLOGY QSA MODEL NO. X.560

1030515 |USA/0515/S IlL. IIISOTOPE PRODUCTS LABORATORIES (IPL) MODEL GFS-3 SOURCE CAPSULE

LIUSA/05 16S IF ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. A3224-01, A3224-02,
I Ul I A3224-03, A3224-11, A3224-12, A3224-13 AND A3807 SOURCE CAPSULES

7USA/0517/S IISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. A3224-04, A3224-14,
I I IFI A3901-1 AND A3901-2 SOURCE CAPSULES

11030518 USA/0518/S j|j]1ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL A3908 SOURCE CAPSULE

11030523 USA/0523/S [E|JLS&A MODEL NO. 7810-484-1
[1130526 USA/0526/S |E|JLS&A MODEL NO. 7810-0109-R

U1030530 USA/0530/S FIJ. L. SHEPHERD & ASSOCIATES MODEL 8810-AMBE-154

1030531 |USA/0531/S FI ORNL MODEL DSK 2384
1030540 |USA/0540/S IF]J. L. SHEPARD MODEL NO. 7810-9

11030541 USA/0541/S F1J. L. SHEPARD MODEL NO. 7810-8

11030542 IUSA/0542/AF-96 [1] NFl-V
030543 |USA/0543/S [_1 SPERRY SUN SOURCE PLUG ASSEMBLY NO. 009100

1US3A544 USA/0544/S [illCIS-US MODEL 789
1030553 USA/0553/B(U)F-85 [3FJAECL-CRL IRRADIATED MATERIAL TRANSPORTATION PACKAGE

MDS NORDION RADIOTHERAPY HEADS: THERATRON 780C (T780C), SERIAL
NO. 274 AND UP; THERATRON 780E (T780E), SERIAL NO. 601 AND UP;

|1030554 USA/0554/B (U)-85 4 THERATRON 1000E (T1000E), SERIAL NO. 44 AND UP; PHOENIX, SERIAL NO. 145
AND UP; THERATRON ELITE 80, SERIAL NO. I AND UP; THERATRON ELITE 100,

I _ SERIAL NO. 1 AND UP

|1030558 USA/0558/B(U)F-96 2 JMS-87Y-1 8.5T
1030560 |USA/0560/S | I|JLS & A MODEL NO. 7810-150

11030562 USA/0562/B(U)-96 6] ZA/NNR1OO5IB(U)-96 (BEATRICE)
U1030563 USA/0563/AF-85 F] BNFL MODEL 3516 URANIUM TRANSPORT PACKAGE

11030565 USA/0565/B3MF-96 [I-I TN-MTR
1030566 |USA/0566/S |E|SOURCE PRODUCTION AND EQUIPMENT CO. MODEL NOS. G AND T

11030567 USA/0567/AF-85 FlJ DOT SPECIFICATION 21PF-1 AND 21PF-IB PROTECrIVE OVERPACKS

H|USA/0570/S |2|ALPHA-OMEGA SERVICES, INC. MODEL CSNOO1O-192 BRACHYTHERAPY
I__ 2ISOURCE

1Q30571 IUSA/0571/S [j1 VARIAN MODEL VS-2000
1030575 USA/0575/H(U)-96 F[] 2000 MED PACKAGE

1030577 U5A/0577/B(U)F-96 [Il COG-OP-30B OVERPACK
11030578 I USA/0578/B(U)-96 [|] MDS NORDIONMODELS F-231 AND F-231-MK2; SERIALNOS. 11 AND UP

1030585 |USA/0585/AF-96 |F|MODEL MST-30

USA/0587/B(U)-85 |1  IMIMDS NORDION GAMMACELL 40 MK3 IRRADIATOR, SERIAL NO. 11 AND
LI ~ .. I ISUBSEQUENT

11030589 USA/0589/B(U)-85 J7] MDS NORDION F-327/F-448 TRANSPORT PACKAGE
r- --..--- - .. ..
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11030591 IIUSA/0591/B(U)-96 115 IIREVISS MODEL NO. 3750A
1030592 USA/0592/H(M)-96 0IMODEL 48X AND 48Y CYLINDERS

11030596 USA/0596/B(U)-96 |U.K.DESIGN NO. 3605D

11030597 USA/0597/S FOIFMODEL X.2050 SERIES SOURCE CAPSULES

11030603 USA/0603/S |E|AEA TECHNOLOGY QSA, INC. MODEL X.2163 SOURCE CAPSULE
1030606 USA/0606/S 0 AEA TECHNOLOGY MODEL VZ-64/1

[ ]USA/0608/S j] SOURCE PRODUCTION AND EQUIPMENT CO. SERIES B, G, R AND T MODEL11300 11S/00/ |SOURCES MANUFACT'URED AFTER NOV. 30, 2002
11030611 USA/061 I/B(U)F-85 j-1|IMTR-D TRANSPORT CASK
1030612 USAI0612/S F2 AEA TECHNOLOGY QSA, INC. MODEL NUMBERS X.1301 AND X.1302

11030614 11USA/0614/S |I[IAEA TECHNOLOGY QSA MODEL X.1218
11030615 USA/0615/S |IIAEA TECHNOLOGY MODEL X.2001

USA/0617/B t96 27IMDS NORDION F-168(1996), SERIAL NOS. 53 TO 76 INCLUSIVE; 83 AND UP; AND
III 1F-168-X(1996), SERIAL NOS. 77-X, 78-X, 79-X, 80-X, 81-X, 82-X, AND UP

11030618 USA/0618/S IFE, IAEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2109

11030619 USA/0619/S lIIIAEA TECHNOLOGY QSA, INC. MODEL NUMBERS XN146 AND AXN146

11030620 USA0620/S ki IIAEA TECHNOLOGY QSA, INC. MODEL-NUMBER X.1 188

USIU I0622/S J ISOTOPE PRODUCTS LABORATORIES MODEL NOS. CS7.50P/O, CS7.50P/P AND

1030623 USA/0623/S |F|AEA TECHNOLOGY QSA, INC. MODEL X.4

1030624 USA/0624/S 1[3 |AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2
11030625 USA0625/S [] IAEA TECHNOLOGY QSA, INC. MODEL X.25

|1030627 1|USAI0627/S [I AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2084

| 103062 USA/0628/S 1[3|AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2055

11030629 USA/0629/S [I3IAEA TECHNOLOGY QSA, INC. MODELS X.14 AND X.14/l
11030631 1|USA/0631/S FU] AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.3
1030632 USA/0632/S [3 AEA TECHNOLOGY QSA, INC. MODEL NUMBERS AXI, X.1, AND X.1/2
1030634 USA/0634/S |E|AEA TECHNOLOGY QSA, INC. MODEL X.8

1030635 USA/0635/S FF] AEA TECHNOLOGY QSA, INC. MODEL X.1276
1030636 USA/0636/B(U}-96 CC 33 TRANSPORT CONTAINER LOADED AN IBL 437C IRRADIATOR

1030638 USA/0638/S |o3|AEA TECHNOLOGY QSA, INC. MODEL VZ-260

1030639 USA/0639/S F2]AEA TECHNOLOGY QSA, INC. MODELS X.1 191 AND X.1 191/1

[1030640 ||USA/0640/S 1E1AEA TECHNOLOGY QSA, INC. MODEL X.9
030643 |USA/06431S [|]IAEA TECHNOLOGY QSA, INC. MODELS XN177 AND AXN177

11030645 ||USAI0645/S 121AEA TECHNOLOGY QSA, INC. MODEL XN159/XNI60

11030646 |USA0646/S 1E1AEA TECHNOLOGY QSA, INC. MODELS X1094 AND AX1094

11030647 |USA0647/S |2|AEA TECHNOLOGY QSA, INC. MODELS X224 AND AX224

11030649 USA/0649/S |E|AEA TECHNOLOGY QSA, INC. MODEL X.1272

11030650 USA/0650/S |L|AEA TECHNOLOGY QSA, INC. MODEL X.1 187

11030651 IUSA0651/S F[FIAEA TECHNOLOGY QSA, INC. MODELX.1018
11030652 |USA0652/S IAEA TECHNOLOGY QSA, INC. MODEL XN.214
11030653 USA/0653/AF-96 3E|TNF-XI
11030654 USA/0654/S-96 I17SOTOPE PRODUCTS LABORATORIES MODELS 67-65XX

11030656 USA/0656/B(U)-96 FGANUK MODEL GA-01 TRANSPORT CONTAINER
I 11 II II

http://www.rampac.comi/certificates/certificateretrievalpage.htm 04/19t200
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11030657 ||USA/0657/S 112 IIAEA TECHNOLOGY QSA, INC. MODEL X.103
11030659 ||USA/0659/S |E|AEA TECHNOLOGY QSA, INC. MODEL X.20

11030662 USAI0662/S |E|AEA TECHNOLOGY QSA, INC. MODEL X.1275

11030663 USA/06631S F2 AEA TECHNOLOGYQSA, INC. MODELX.1186

11030665 USA/0665IB(U)-96 |E|MDS NORDION F-431/GC-1000 OR F-431/GC-3000
1030667 USA/0667/H(U)-96 1F48Y-JDTC

11030668 USA/0668/B(U)F-96 TIFFS65
11030670 USA/0670/S |E|AEA TECHNOLOGY QSA, INC. MODEL X.220

|1030670B |USA/0670/B(U)-96 |F AEA TECHNOLOGY MODEL 3746B

11030671 USA/0671/B(U)F-96 jo|TN-MTR
11030672 |USA/06721S I[]AEA TECHNOLOGY QSA, INC. MODEL X21

11030673 USA/0673/S [E]AEA TECHNOLOGY QSA, INC. MODELS XN30/0, XN30/1, AND XN30/2

11030674 USA/0674/B(U)-96 1I|MDS NORDION F-430/GC-40 OR F-430/CIS MODEL IBL 437C

|1030675 USA/0675/S 1o3|AEA TECHNOLOGY QSA, INC. MODEL X2035

11030675B |USA/0675/B(U)F-96 IE FFS47
11030676 USA/0676/S oE|AEA TECHNOLOGY QSA, INC. MODEL X451

1030677 USA/0677/S 11AEA TECHNOLOGY QSA, INC. MODEL X9032/1

11030678 USA/0678/S |E3|AEA TECHNOLOGY QSA, INC. MODEL X93
11030679 USA/0679iH(U)-96 J[3F48X OR 48Y CYLINDERS WITH BLANKET-TYPE THERMAL PROTECTION (BTP)

11030680 1USA0680/H(U)-96 1148X OR 48Y CYLINDERS WITH COMPOSITE-TYPE THERMAL PROTECTION (CTP)

IEHEXAFLUORIDE[130681 USAI681IH(U)-96 JEfl48X OR 48Y CYLINDERS WITH RESIDUAL (HEEL) QUANTITY OF URANIUM

11030682 USA/0682/S |E|AEA TECHNOLOGY QSA, INC. MODEL XN294/XN295
11030683 USA/0683/S FO AEA TECHNOLOGY QSA, INC. MODEL X1290

11030684 USA/0684/S oE 1AEA TECHNOLOGY QSA, INC. MODEL X2087

11030685 USA/0685/S oE|AEA TECHNOLOGY QSA, INC. MODEL X.l 17

|1030686 USA/0686/S 1E]AEA TECHNOLOGY QSA, INC. MODEL X.97
11030687 USA/0687/S [|I]AEA TECHNOLOGY QSA, INC. MODEL X.94
11030688 USA/0688/S |F|AEA TECHNOLOGY QSA, INC. MODELS X.92 AND X.92/2
11030689 USA/0689/S FT|ABA TECHNOLOGY QSA, INC. MODEL X56

11030690 USA/0690/S FO|ABA TECHNOLOGY QSA, INC. MODEL X21 10 INNER CAPSULE

1030691 USA/0691/S Q AEA TECHNOLOGY QSA, INC. MODEL X1274

11030692 USA/0692/S Fo-1 AEA TECHNOLOGY QSA, INC. MODELS X2162/1 THROUGH X2162/7

1 6 USA/0694/S 1 AEA TECHNOLOGY QSA, INC. MODEL XN46 CAPSULE IN A MODEL X0876I 1HOLDE
11030697 USA/0697/B(U)-96 [Q1i MDS NORDION F-458/F-448 TRANSPORT PACKAGE

U1030698 USA/0698/S FIAEA TECHNOLOGY QSA, INC. MODEL X2083

11030699 USA/0699/S |E3|AEA TECHNOLOGY QSA, INC. MODEL X2043

11030701 USA/0701/S F AEA TECHNOLOGY QSA, INC. MODEL X1237
11030702 JUSA/0702/S 1T|AEA TECHNOLOGY QSA, INC. MODEL XI 08

11030703 USA/0703/S |E|AEA TECHNOLOGY QSA, INC. MODEL X7

11030704 USA/0704/S ABA TECHNOLOGY QSA, NC. MODEL XN162/3

1030705 1USA/0705/S |TIAEA TECHNOLOGY QSA, INC. MODEL XN28

1034909 USAI4909/AF [ ]6DOT SPECIFICATION 21PF-IA AND 21PF-IB OVERPACKS

http://www.rampac.com/certificates/certificateretrieval_page.htm 04/19/200



Certificate Retrieval Page Page 10 of I

11034986 |IUSA/4986/AF 1129 I|MODEL NO. RA-3
11035979 ||USA/5979/1B() |T|ALPHA OMEGA SERVICES, INC. 5979

13 0 USA/6050/B) 1[3 IMDS NORDION INC. MODEL F-144 SHIPPING CONTAINER, SERIAL NUMBERS 1,
I I "Fi 1I, AND 9, AND MODEL F-144-AC, SERIAL NUMBER 3

11036078 USA/6078/AF D21 IMODEL NOS. 927AI AND 927CI

11036125 GUSA/6125/B(U) J3MDS NORDION GAMMACELL 220 IRRADIATOR, SERIAL NOS. I TO 256

1 I USA/6162/B(U) I177 MDS NORDION INC. F-127 J-ROD SHIPPING CONTAINER, SERIAL NUMBERS 50,I __ ___ _ I __ ____ ___ ___ ___ 1t 152, A N D 54

USAI6214/B() MDS NORDION F-327/F-I 12 AND F-327/F-I 13 SHIPPING CONTAINERS IDENTIFIEDIUS1036214) 17]BY SERIAL NO.

_____ IUSAI6217/Bf 6MDS NORDION F-143 TRANSFER CASE, SERIAL NOS. 20, 50, 53, 54, 59, 62, AND 64;
UF-158 TRANSFER CASE, SERIAL NOS. 3,4, 5, 6, 8, 9, 10 AND 14

103630 USA/6306fB(U) 1I5 39 NORDION F-168 SHIPPING FLASK, SERIAL NOS. 20, 21,28,31,32,33,36, 38,

"USA/63551B3U 113] MDS NORDION F-147 TRANSFER CASE, SERIAL NUMBERS 3,6,7,8, 10 TO 27,29
_______ IF_______________ _ _ _ _ _ _ _ ITO 48, AND 50 TO 60

1103681 |USA/6581/AF-85 [6] SIEMENS POWER CORPORATION NO. 51032-1
11036613 USA/6613/B(U)-96 |F [MODEL NO. 702
11036788 |USA6788/B(U)-96 |j FSAFEKEG

11039027 USA/9027/B(U)-96 F16 ]741-OP
1039034 |USA/90341AF-85 I1|TRIGA-1

11039035 USA/9035/B(U)-96 || 680-OP
11039036 USA/9036/B(U)-96 |Fl MODEL SPEC C-I
1039037 USA/9037/AF-85 [I] MODEL NO TRIGA-2

11039056 USA/9056/B(U)-85 [Fl |SOURCE PRODUCTION & EQUIPMENT COMPANY, INC. MODEL SPEC 2-T
11039148 USA/91481B(U)-96 81 770
11039150 USA/9150/B(U)-85 J6IPAT-2

11039157 USA/9157/B(U)-85 |jjIR-100
1Q39165 |USA/9165/B(U) |Fj AEA TECHNOLOGY MODEL NO. 855
11039185 USA/9185/B(U)-96 IFIOP-100
11039187 USA/9187/B(U)-96 11865
11039196 USA/9196/AF-85 FIEUX-30
11039204 USA/9204/B(U)-85 F1jjT CNS 10-160B

11039215 USA/9215/B(U) [ NPI-20WC-6 MKII
11039217 USA/9217/AF [|]FAMERICAN NUCLEAR FUELS CORPORATION MODEL ANF-250
|1039225 USA/92251B(U)F-96 j3 NAC-LWT
11A039228 |UA/9228/B(U)F-85 [t GENERAL ELECTRIC MODEL 2000

11039234 USA/9234/B(U)F Ifl NCI-21PF-l

11039239 |USA/92391AF 13 MODEL NOS. MCC-3, MCC-4, AND MCC-5 PACKAGINGS
|I 039248 ||USAI9248/AF FRAMATOME ANP MODEL NOS. SP-1, SP-2, SP-3
11039250 USA/9250/B(U)F-85 6E 55X22
11039258 USA/92581B(U)-8596 |L|MDS NORDION INC. MODEL NO. F-294 TRANSPORT PACKAGE

11039263 USA/9263/B(U)-96 6L|SPEC-150
11039269 USA/9269/B(U)-96 F-3|MODEL NO. 650L

11 11 11
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11039272 IIUSA/9272/AF-85 III IICE-BI
11039282 IUSA/9282/B(U)-96 1 SPEC-300
11039283 USA/9283/B(U)-96 13AEA TECHNOLOGY MODEL NOS. OPL-660 AND OP-660
11039284 USA/9284/B(U)F-85 |E3|ESP-30X PROTECTIVE SHIPPING PACKAGE
11039285 USA/9285/AF-85 |I]FSRP-1
|1039288 USA/9288/AF-85 12|ECO-PAK OP URANIUM OXIDE TRANSPORT UNIT (OP-TLJ)
11039290 USA/9290/B(U)-96 | lMDS NORDION INC. MODELNO. F-430/GC40 TRANSPORTPACKAGE
11039294 USA/9294/AF-85 IP|GLOBAL NUCLEAR FUEL MODEL NO. NPC
|U1039296 ISA/9296/B(U)-96 |3|AEA TECHNOLOGY 880 SERIES PACKAGES
1039297 USA/9297/AF-96 _ TRAVELLER STD AND TRAVELLER XL

11039299 USA/9299/B(U)-96 |E|MDSNORDION INC. MODELNO. F423 PACKAGING/OVERPACK

|1039309 USA19309/B(U)F-96 1IFRIRAJ-ll

11039310 USA/9310/B(U)-96 1o3|MDS NORDION INC. MODEL NO. F43 1/GC- 1000 OR F43 1/GC-3000

IIUSA/9516/BfUTF-85 1EIMOUND IKW -For a copy of this CoCA, contact Dirk Cairns-Gallimore, NE-50, at (301)
____ ___ E 11___ _ _ __ _ _ _ 903-3332

http://www.rampac.com/certificates/certificateretrievalpage.htm 04/19/200



Marc-Andre Charette
Regulatory Affairs Senior Associate
MDS Nordion
447 March Road
Kanata, Ontario
Canada, K2K 1X8

SUBJECT: ISSUANCE OF NR-0220-S-1 27-S FOR MODEL C-164 SOURCE

Dear Mr. Charette:

Based on the information submitted in your application dated February 12, 2002, and
subsequent communication, we conclude that the Model C-1 64 is acceptable for licensing
purposes in accordance with the conditions of the enclosed registration certificate (NR-0220-S-
127-S).

Please be advised that you must manufacture and distribute the product in accordance with the
statements and representations contained in your application, with enclosures thereto, and the
information set out in your registration certificate. As a general rule, you must request and
obtain an amendment to the certificate before you make changes or modifications to the
information submitted to obtain the certificate.'

Please read over the registration certificate in its entirety and notify us immediately of any errors
or omissions.

Please be aware that, as a holder of an NRC registration, you may be subject to the NRC's
licensing and inspection fees in accordance with 10 CFR Part 170, and annual fees in
accordance with 10 CFR Part 171. If you have any questions concerning the fee requirements,
please contact the License Fee and Accounts Receivable Branch at (301) 415-7544.

If you have any questions, please contact me at (301) 415-5787 or Dr. John Jankovich at (301)
415-7904.

Sincerely,

Seung J. Lee, Mechanical Engineer
Materials Safety and Inspection Branch
Division of Industrial and
Medical Nuclear Safety

Office of Nuclear Material Safety
and Safeguards

Enclosure: As stated

cc w/encl: RJones, LFARB



Marc-Andr6 Charette
Regulatory Affairs Senior Associate
MDS Nordion
447 March Road
Kanata, Ontario
Canada, K2K 1X8

SUBJECT: ISSUANCE OF NR-0220-S-1 27-S FOR MODEL C-164 SOURCE

Dear Mr. Charette:

Based on the information submitted in your application dated February 12, 2002, and
subsequent communication, we conclude that the Model C-1 64 is acceptable for licensing
purposes in accordance with the conditions of the enclosed registration certificate (NR-0220-S-
127-S).

Please be advised that you must manufacture and distribute the product in accordance with the
statements and representations contained in your application, with enclosures thereto, and the
information set out in your registration certificate. As a general rule, you must request and
obtain an amendment to the certificate before you make changes or modifications to the
information submitted to obtain the certificate.

Please read over the registration certificate in its entirety and notify us immediately of any errors
or omissions.

Please be aware that, as a holder of an NRC registration, you may be subject to the NRC's
licensing and inspection fees in accordance with 10 CFR Part 170, and annual fees in
accordance with 10 CFR Part 171. If you have any questions concerning the fee requirements,
please contact the License Fee and Accounts Receivable Branch at (301) 415-7544.

If you have any questions, please contact me at (301) 415-5787 or Dr. John Jankovich at (301)
415-7904.

Sincerely,

Seung J. Lee, Mechanical Engineer
Materials Safety and Inspection Branch
Division of Industrial and
Medical Nuclear Safety
Office of Nuclear Material Safety
and Safeguards

Enclosure: As stated
Distribution:
SSD-02-07 ML020930469

DOCUMENT NAME: C:\ADAMS\Cache\nrO22Osl27s.cmp.wpd
To receive a copy of this document, Indicate in the box: 'C Copy without attachment/enclosure E- *Copyv with attachmentlenCosure N = No copy

OFFICE MSIB MSIB
NAME SLee JJankovich H H
DATE 04/03/02 04/ /02

OFFICIAL RECORD COPY



Application and Review Checklist for 1st and 2nd Review for SSD 02-007

SUMMARY DATA

Name and Complete Mailing Address of Name, Title, and Telephone Number of the Individual to Be
the Applicant: MDS Nordion, Contacted If Additional Information or Clarification Is Needed b
a Division of MDS (Canada) Inc. the NRC:
447 March Road Mr. Marc-Andr6 Charette
Ottawa, Ontario Regulatory Affairs
Canada, 2K2 1X8 613-592-3400, ext 2421

The Applicant Is (check one): If the Applicant Is Not the Manufacturer, Provide the Name and
Complete Mailing Address of the Manufacturer:

Custom User

Manufacturer

Distributor

X Manufacturer and Distributor

If the Applicant Is a Custom User, Provide Provide the Name, Complete Mailing Address, and Function of
the Name and Complete Mailing Address Other Companies Involved:
of the Distributor:

Model Number: C-164 Principal Use Code (see Appendix E): (D) and (A)

Name Used by the Industry to Identify the For Use by:
Product (e.g., Radiography Exposure
Device, Teletherapy Source, Calibration X Specific Licensees Only
Source, etc.): General Licensees Only
Gamma gauges source, .

Industrial Radiography sources (source to Both Specific and General Licensees
be used In device) - Persons Exempt from Licensing

Leak-Test Frequency: Principal Section of the 10 CFR that Applies to the User (e.g.,
Periodic Leak-Testing is Not Required General Licensees under 10 CFR 31.5): 10 CFR 34, 32.210

X 6 Months Radionuclides and Maximum Activities (Including loading
tolerance): Antimony-124 pelltes, 80 mCI (2.96 GBq)

Attached is justification for a leak test Cobalt-60 pellets, 50 Ci (1.85 TBq)
frequency of greater than 6 months Irldium-1 92 pellets, 500 Ci (18.55 TBq)

CERTIFICATION:

THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE
BINDING UPON THE APPLICANT.

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT, NAMED IN
ITEM 2, CERTIFY THAT THIS APPLICATION IS PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL
REGULATIONS. PARTS 30 AND 32 AND THAT ALL INFORMATION CONTAINED HEREIN IS TRUE AND CORRECT TO THE
BEST OF THEIR KNOWLEDGE AND BELIEF.

WARNING: 18 U.S.C. SECTION 1001 ACTOFJUNE 25, 1948 62 STAT. 749 MAKES ITACRIMINALOFFENSETO MAKEA
WILLFULLY FALSE STATEMENT OR REPRESENTATION TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES Al
TO ANY MATTER WITHIN ITS JURISDICTION.

Certifying Officer - Typed Name and Title

Signature_ I Date-



-

CHECKLIST

Registration Certificate Holder: MDS Nordion

Model: C-164

DESCRIPTION OK/DEF | COMMENTS

| 1Reviewer 2'dReviewer1

DESCRIPTION/CONSTRUCTION

If registration certificate holder is requesting to register more N/A
than one source/device on a certificate, are designs similar
enough to do so?

Device/source design with complete engineering drawings x
(dimensions, tolerances, list of materials)

Assembly methods (screw, welds, etc.); x
verify integrity

Source mounting (size and integrity) and security N/A

Is source ANSI classification sufficient (from ANSI N43.6 and x Radiography in device - 43313
ISO 2919): Gamma gauge in device - 43232
Radiography - Unprotected ......... ........... 43515
Radiography - In Device ........... ........... 43313 C-164: 64334
Medical - Radiography ............. .......... 32312
Medical - y Teletherapy ............. .......... 53524
Medical - Brachytherapy ........... ........... 53211
Medical - Source Applicators ...... 43312
y Gauges - Unprotected ............ .......... 43333
y Gauges - In Device ........................ 43232
1 Gauges, Low Energy y Gauges, or
X-ray fluorescence ........................... 33222
Oil Well Logging ............................ 56522
Portable Moist/Density ............. .......... 43333
Neutron Applications ........................ 43323
Calibration source activity > 30/pCi (1 MBq) ....... 22212
y Irradiators (I) .............................. 43323
y Irradiators (Il. I,) ........................... 43424
y Irradiators (II, IIl, IV) ........................ 53424
Chromatography ............................ 32211
Static Eliminators ............................ 22222
Smoke Detectors ............................ 32222

Definition of shutter operation (locked in Off position, not N/A
locked in On position), Fail safe, spacing and tolerances

On-Off indicators (description, qty., location) N/A

Safety interlocks, guards, etc. to prevent access to beam or N/A
high radiation levels

Corrosion between unlike materials (e.g., aluminum & steel, X Aluminum (spacer), SS
depleted uranium & steel, etc.)

Shielding efficiency and integrity N/A

For medical devices: Was a 510(k) provided? (provide N/A
written notification to FDA)

Well logging sources must be nondispersible and N/A
nonsoluble. (see Appendix B for a list of approved well
logging sources as of November 1991)

See 'ANSI and Other Standards" list for references for X ANSI 43.6, ISO 2919
particular source/device designs (e.g. radiography,
Brachytherapy, etc.)



CHECKLIST

Registration Certificate Holder: MDS Nordion

Model: C-164

DESCRIPTION OK/DEF | COMMENTS

I "Revlewerj 2TdReviewer

LABELING

Copy of label X

Materials, dimensions, colors (note on registration certificate X
if labeling is exempt from the color requirements of 10 CFR
Part 20)

Permanent attachment and location(s) - visible to users? X Engraved

Contents: Model#, Serial#, Isotope, Activity, Manufacturer, Def RAI #3
Date of Assay, Trefoil, 'CAUTION - RADIOACTIVE
MATERIAL! (Depleted Uranium information must be
included)

CONDITIONS OF USE

Expected working life of the source/device (years, X Depends on isotope
operations)

Actions to be taken when product reaches end of its working X Disposal
life.

Maximum allowable temperature, vibration, shock, corrosion, X
etc. (during use, handling, storage, and transport)

How the device will be used N/A

Meets dose limits of Part 32 for distribution general licensees N/A
or persons exempt from licensing

PROTOTYPE TESTING/HISTORICAL USE

Tests methods and conditions (for source and device) Def RAI #4

Tests results X

Years of use (incidents, failures, etc.) X Over 400 units since 1969

Similarities to other sources/devices if they are used as X
basis.

RADIATION PROFILES

Survey instrument used (type, window thickness, sensitivity, N/A Estimation: r for antimony -124, Co-60, Ir-
etc.) 192 are 9.8,13.2,4.8 (R-cm2/hr-mCi)

Check antimony-1 24: 2100 vs 7840

Conditions: including environments, scatter (product In N/A
beam), and use of guards and shields

Distance from source/surface (per ANSI 538-1979) Def RAI #5

Shutter Open and Closed/Source Shielded N/A

Verify radiation surveys for y radiation meet inv2 law. N/A

Verify radiation surveys for non-y radiation have not been N/A
calculated using inv2 law.



CHECKLIST

Registration Certificate Holder: MDS Nordion

Model: C-164

DESCRIPTION | OK/DEF | COMMENTS

1"Revlewer 2dRevlewer

QUALITY ASSURANCE NRC QA Program No. 0703

Materials, subassemblies, services X

Assembly methods (screws, welding, etc.) X

Dimensions and tolerances X

Activity, radiation levels, leak tests X

OA Manual and comparison of manual to Regulatory Guide X
6.9

INSTALLATION

Fixed, portable, movable, fixed installation but portable N/A
source housing

Inherent shielding, inaccessibility N/A

Beam access: size of air gaplopening to beam and use of N/A
interlocks, locks, additional shielding or barriers

Mounting Integrity N/A

SAFETY INSTRUCTIONS

Operation, maintenance, calibration, damage/failure, specific X
warnings, leak test, and radiation surveys

ACCOMPANYING DOCUMENTATION

Leak tests results and radiation surveys X

Transportation documents N/A

Operation, maintenance, calibration, damage/failure, specific X
warnings, leak test, and radiation survey instructions if
applicable

For Distribution to General Ucensees: N/A
Verify NRC Regions and Agreement State listing is up-to-
date and copies of all pertinent regulations



CHECKLIST

Registration Certificate Holder: MDS Nordion

Model: C-164

DESCRIPTION OK/DEF COMMENTS

1"Reviewer 2ndRevlewer

SERVICING

The following activities may be performed by the persons
indicated:

Activity by a General Only by a Will be
Licensee Specific Offered

Licensee by the
Applicant

Installation X

Relocation X

Maintenance X

Repair X

Source Exchange X

Calibration N/A

Leak Testing X

Radiation Survey X

Training X

FOREIGN VENDORS

Drop ship N/A

Who and where is source installed X Gamma gauges or industrial radiography

Leak test and radiation surveys X 6 months

QA in the U.S. X

1 t Reviewer Signature: IRA! Date: 02/19/02

2nd Reviewer Signature: Date:



State of Colorado
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

Pursuant to the Colorado Radiation Control Act, Title 25, Article 11, Colorado Revised Statutes,
and the State of Colorado Rules and Regulations Pertaining to Radiation Control(the
Regulations), Part 3, and in reliance on statements and representations heretofore made by the
licensee designated below; a license is hereby issued authorizing such licensee to transfer,
receive, possess and use the radioactive material(s) designated below; and to use such radioactive
material(s) for the purpose(s) and at the place(s) designated below. This license is subject to all
applicable rules, regulations, and orders now or hereafter in effect of the Colorado Department of
Public Health and Environment and to any conditions specified below.

1. Licensee: Boulder Scientific Company

2. Address: P.O. Box 548, Mead, CO 80542

3. License Number: Colo. 01 1-01, Amendment No. 12

4. Expiration date: February 28, 2009

5. Reference Number: Fee Category: 3.B

6. Authorized Radioactive Material and Uses:

A. The licensee is authorized to possess and use not more than a total activity of 163 GBq
(4.4 Ci) of 124Sb (Antimony-124) sealed sources for use in Beryllium detection devices.
No individual source shall exceed 40.7 GBq (1.1 Ci). The sealed sources shall be MDS
Nordion Inc. model SRC-3 or C-164 sources.

B. The licensee is authorized to possess and use not more than a total activity of 185 Bq
(5 nCi) of 137CS (Cesium-137) contained in an Isotope Products sealed source.

CONDITIONS

7. Radioactive material shall be used and stored at 598 Third St., Mead, Colorado, and used at
temporary job sites of the licensee anywhere in the State of Colorado where the State of
Colorado maintains jurisdiction for regulating the use of radioactive materials.

8. Radioactive material authorized in Item 6.A to be used for the development,
manufacture, demonstration, and use of the Boulder Scientific Company Model 310 beryllium
detector.

9. The licensee may continue to provide source replacement of radioactive material authorized
in Item 6.A in the following three (3) existing Model 200 beryllium detectors in use at:
A. Brush Resources Inc., Delta Utah (mill laboratory, and mine laboratory)
B. Brush Wellman Inc., Elmore, Ohio (laboratory only)

OR-R1I-1 8 Colorado License No. 011-01. Amendment No. 12 Page I of 4



State of Colorado
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

10. The licensee shall ensure that the users of the devices identified in License Condition 9
possess and maintain a current specific radioactive materials license specific to the model
200 Beryllium detectors.

11. Radioactive material authorized in Item 6.A to be used for the development,
manufacture, demonstration, and use of new beryllium detectors. The licensee shall not
distribute new devices without a proper device registry evaluation.

12. Radioactive material authorized by Item 6.A of this license shall be distributed only to
persons with a valid radioactive materials license issued by the U.S. Nuclear Regulatory
Commission or an Agreement State.

13. Radioactive material authorized by Item 6.B of this license shall be used as a reference
source.

14. The licensee shall comply with the provisions of the State of Colorado Rules and
Regulations Pertaining to Radiation Control: Part 3, "Licensing of Radioactive Material;"
Part 4, "Standards for Protection Against Radiation;" Part 10, "Notices, Instructions and
Reports to Workers; Inspections;" and Part 17, "Transportation of Radioactive Material."

15. Radioactive material shall be used by John M. Birmingham, Ph.D., Howard C. Hein, Alvin
D. Nelson, or Richard Moore.

16. The designated Radiation Safety Officer is John M. Birmingham, Ph.D.,

17. All users of Radioactive Material must be equipped with personnel monitoring devices
capable of detecting gamma radiation.

18. Radioactive material authorized by Item 6.A of this license shall be tested for leakage and/or
contamination in accordance with RH 4.16 of the State of Colorado Rules and Regulations
Pertaining to Radiation Control.

19. Sealed sources containing Radioactive Material shall not be opened by the licensee.

20. Radioactive material authorized by Item 6 of this license shall be stored and used in a
manner that will preclude use by unauthorized personnel.

21. The licensee shall maintain a use log for licensee owned Beryllium detection devices used
outside of 598 Third Street, Mead, Colorado. The use log shall indicate the serial number,
user, date, and location of use.

22. The licensee shall list the emergency contact telephone number(s) of the Radiation Safety
Officer in the procedures manual for emergency notification.
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23. A. Each device distributed under this license shall bear a durable, clearly visible and legible
label or labels containing the device model and serial number, the radiation symbol in colors
magenta or purple on a yellow background, the words, "CAUTION, RADIOACTIVE
MATERIAL" or "DANGER, RADIOACTIVE MATERIAL", and quantity, identity and
date of measurement of the radioactive material, and the name of the distributor of the
device.

B. Each label required by this license condition shall bear the statement, "REMOVAL OF
THIS LABEL IS PROHIBITED".

24. Prior to the use of licensed materials outside of the State of Colorado, or at any facility
under exclusive Federal jurisdiction including a facility within the State of Colorado, the
Licensee shall comply with the applicable provisions of 10 CFR 150.20 or if the use shall
take place in an Agreement State the licensee shall comply with the applicable provisions of
that State's reciprocity requirements.

25. The licensee shall not transfer possession and/or control of materials or products containing
radioactive material as a contaminant except:

A. by transfer of waste to an authorized recipient;

B. by transfer to a specifically licensed recipient; or,

C. as provided otherwise by specific condition of this license pursuant to the requirements
of RH 3.22 of the Regulations.

26. The licensee shall maintain records of the sale, transfer, or disposal of radioactive sources.
The records must include:

A. the name and address of the recipient;

B. the documents showing the recipient's authorization to receive the source;

C. the radionuclide and activity of the source(s) transferred; and

D. the date of the transfer.

27. The licensee may transport radioactive material or deliver radioactive material to a carrier
for transport, in accordance with the provisions of RH 17.5 of the State of Colorado Rules
and Regulations Pertaining to Radiation Control, "Transportation of Licensed Material".

28. The transportation of radioactive materials within the State of Colorado shall be subject to
all applicable regulations of the Colorado Public Utilities Commission, Colorado
Department of Transportation, Colorado Department of Public Safety, Colorado Department
of Revenue (Port of Entry), U.S. Department of Transportation, and other agencies of the
United States having jurisdiction. When the U.S. Department of Transportation Regulations
(Title 49, Chapter 1, Code of Federal Regulations) are not applicable to shipments by land
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of radioactive material by reason of the fact that the transportation does not occur in
interstate or foreign commerce, the licensee must be in compliance with the requirements
relating to packaging of the radioactive material, marking and labeling of the package,
placarding of the transport vehicle, and accident reporting set forth in the regulations of the
U.S. Department of Transportation.

29. The State of Colorado Rules and Regulations Pertaining to Radiation Control shall govern
unless the licensee's statements, representations, and procedures contained in the application
and correspondence are more restrictive than the Regulations. Except as specifically
provided otherwise by this license, the licensee shall possess and use radioactive material
described in Item 6 of this license in accordance with the statements, representations, and
procedures contained in:

A. the REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES, SAFETY
EVALUATION OF DEVICE, No: CO-175-D-101-S, issued March 12, 1991 (Model
310); and

B. the application and attachments dated January 27, 2004; and

C. the license correspondence and documents dated April 8, 2004; April 9, 2004
(facsimile); April 16, 2004 (facsimile); and May 7, 2004.

FOR THE COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT

Date: 7 July 04 By: / Thomas Pentecost /
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EA-97-541 - Nordion Internaltional, Inc.

January 23, 1998

EA No. 97-541

Mr. Ronald McGregor, Manager
Regulatory Affairs
MDS Nordion Incorporated
447 March Road
Kanata, Ontario, Canada K2K 1X8

SUBJECT: NOTICE OF VIOLATION
(NRC Inspection Report No. 030-30788/97-001)

Dear Mr. McGregor:

This refers to the inspection conducted on September 17-19, 1997, at 447 March Road Kanata, Ontario, Canada. The
Inspection was limited to a review of your manufacturing process as it relates to conformance with your license, registration
certificates and quality assurance program. The Inspection was conducted to review your distribution of nuclear gauging
devices to general licensees. During the inspection, violations of NRC requirements were identified, as described in the NRC
inspection report transmitted with our letter dated December 9, 1997. In addition, in the December 9, 1997 letter, the NRC
provided you an opportunity to either respond In writing to the apparent violations addressed in the inspection report or
request a predecisional enforcement conference. You responded to the apparent violations In a January 13, 1998 letter to
the NRC.

Based on the Information developed during the inspection and the Information you provided In your January 13,1998
response to the inspection report, the NRC has determined that four violations of NRC requirements occurred. The violations
are cited in the enclosed Notice of Violation (Notice) and the circumstances surrounding them are described in detail in the
subject Inspection report. The violations involve modification to devices without obtaining NRC approval prior to the
modifications. The NRC is concerned that the number of deviations between the devices being distributed and the
registration certificates, is Indicative of a lack of management oversight and understanding of regulatory requirements.

While the specific modifications to the sources, source holder or source drive mechanism do not appear to constitute a
safety concern, making such changes without NRC approval constitutes a significant regulatory concern because the NRC
was not give the opportunity, as required, to review the changes, and as such, the devices were distributed without an NRC
approved registry certificate as required by 10 CFR 32.210. Therefore, the violations demonstrate a significant lack of
oversight and control of licensed activities. As such, the violations have been classified In the aggregate as a Severity Level
III problem in accordance with the "General Statement of Policy and Procedure for NRC Enforcement Actions" (Enforcement
Policy), NUREG-1600.

In accordance with the Enforcement Policy, a base civil penalty in the amount of $2,750 is considered for a Severity Level
III violation. Because your facility has not been the subject of an escalated enforcement action within the last two years,
the NRC considered whether credit was warranted for Corrective Action in accordance with the civil penalty assessment
process in Section VI.B.2 of the Enforcement Policy. Credit for corrective actions is warranted because your corrective
actions were both prompt and comprehensive. These actions, which were described in your January 13, 1998 letter to the
NRC, included, but were not limited to: submittal of current drawings of the C-188 source, C-3001 source and GC-3000
source holder to the NRC Sealed Source and Device Safety Section on September 25, 1997 in order to amend the
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registration of these devices; and submitting further Information on the changes to the GC-40 source movement to amend
its registration by February 27, 1998. In addition, you met with the NRC on October 29, 1997 and have made changes in
your practices to prevent recurrence of the violations, including training of personnel.

Therefore, to encourage prompt and comprehensive correction of violations, I have been authorized to not propose a civil
penalty In this case. However, similar violations In the future could result In further escalated enforcement action.

The NRC has concluded that Information regarding the reason for the violations, the corrective actions taken and planned to
correct the violations and prevent recurrence and the date when full compliance was achieved is already adequately
addressed on the docket in your letter to the NRC dated January 13, 1998. Therefore, you are not required to respond to
this letter unless the description therein does not accurately reflect your corrective actions or your position. In that case, or
if you choose to provide additional information, you-should follow the instructions specified in the enclosed Notice.

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter, and its enclosure, as well as your
response If your choose to provide one, will be placed In the NRC Public Document Room (PDR).

Sincerely,

Hubert 3. Miller
Regional Administrator

Docket No. 030-30788
License No. 54-28275-01

Enclosure: Notice of Violation

NOTICE OF VIOLATION
MDS Nordion Incorporated Docket No. 030-30788
Kanata, Ontario, Canada License No. 54-28275-01

EA 97-541

During an NRC inspection conducted on September 17-19, 1997, violations of NRC requirements were identified. In
accordance with the "General Statement of Policy and Procedure for NRC Enforcement Actions," (Enforcement Policy),
NUREG-1600, the violations are listed below:

10 CFR 32.210(a) states that a manufacturer or Initial distributor of a sealed source or device containing a
sealed source whose product is Intended for use under a specific license may submit a request to the NRC for
evaluation of radiation safety information about Its product and for its registration.

10 CFR 32.210(f)(1) and (2) states that the person submitting the request for evaluation and registration of
safety information about the product shall manufacture and distribute the product in accordance with (1) the
statements and representations, Including quality control program contained In the request and (2) the
provisions of the registration certificate.

Contrary to the above, from February 11, 1992 to March 14, 1996, the licensee, after having submitted
requests to the NRC for evaluation of radiation safety information about its product and for its registration,
manufactured and distributed certain sealpd qn~irelc SnnH die^jp-c rnntsininrt irPnc;pt material in a manner that
was not in accordance with the pr icinnv fnf f rprlstrzt1on certificate, as evidenced by the following
examples, each of which constitutes a separate violation.

1. In support of Registration Certificate NR-0220-D-102-S, Nordion specified, in a June 4, 1993, letter, the
specific overall length of the source holder assembly for the Gammacell 3000; however, on May 31, 1993, the
licensee had modified the overall length of the source holder assembly for the Gammacell 3000 such that the
length was not consistent with the length specified in the June 4, 1993 letter. (01013)
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2. In support of Registration Certificate NR-0220-S-103-S, Nordion specified, in Its December 20, 1984 letter,
the specific length of the outer body of the C-188 sealed source; however, on August 31, 1993, the licensee
modified the overall length of the outer capsule of the C-188 sealed source. (01023)

3. Registration Certificate NR-0220-D-101-S specifies that "Irradiation is accomplished by moving two lead-
filled cylindrical drawers, each containing a single radioactive source, simultaneously by pneumatic controls
from the stored to the Irradiate position;" however, In 1995, the licensee modified the source drive mechanism
of the Gammacell 40 from a pneumatic system to a ball screw system. (01033)

4. In support of Registration Certificate NR-0220-D-101-S, Nordion specified, in its March 18, 1993, letter, the
specific length and diameter for the Inner capsule for the Model C-3001 source assembly; however, on March
15, 1996, the licensee modified the overall length and diameter of the inner capsule of the C-3001 source
assembly. (01043)

These violations are categorized in the aggregate as a Severity Level III problem (Supplement VI).

The NRC has concluded that Information regarding the reason for the violations, the corrective actions taken and planned to
correct the violations and prevent recurrence and the date when full compliance was achieved Is already adequately
addressed on the docket in a letter from the Licensee dated January 13, 1998. However, you are required to submit a
written statement or explanation pursuant to 10 CFR 2.201 If the description therein does not accurately reflect your
corrective actions or your position. In that case, or If you choose to respond, clearly mark your response as a "Reply to a
Notice of Violation," and send it to the U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington,
D.C. 20555 with a copy to the Regional Administrator, Region I, within 30 days of the date of the letter transmitting this
Notice of Violation (Notice).

Dated at King of Prussia, Pennsylvania
this 23rd day of January 1998
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State of Colorado
Department of Public Health and Environment

RADIOACTIVE M ATERIALS LICENSE

Pursuant to the Colorado Radiation Control Act, Title 25, Article 11, Colorado Revised Statutes,
and the State of Colorado Rules and Regulations Pertaining to Radiation Control(the
Regulations), Part 3, and in reliance on statements and representations heretofore made by the
licensee designated below; a license is hereby issued authorizing such licensee to transfer,
receive, possess and use the radioactive material(s) designated below; and to use such radioactive
material(s) for the purpose(s) and at the place(s) designated below. This license is subject to all
applicable rules, regulations, and orders now or hereafter in effect of the Colorado Department of
Public Health and Environment and to any conditions specified below.

1. Licensee: Boulder Scientific Company

2. Address: P.O. Box 548, M ead, CO 80542

3. License Number: Colo. 011 -01, A mendment N o. 12

4. Expiration date: February 28, 2009

5. Reference Number: Fee Category: 3.B

6. Authorized Radioactive Material and Uses:

A. The licensee is authorized to possess and use not more than a total activity of 163 GBq
(4.4 Ci) of 1

24Sb (Antimony-1 24) sealed sources for use in Beryllium detection devices.
No individual source shall exceed 40.7 GBq (1.1 Ci). The sealed sources shall be M DS
Nordion Inc. model SRC-3 or C-164 sources.

B. The licensee isauthorized to possess and use not morethan atotal activity of 185 Bq
(5 nCi) of 137Cs (Cesium-137) contained in an Isotope Products sealed source.

CONDITIONS

7. Radioactive material shall be used and stored at 598 Third St., M ead, Colorado, and used at
) temporary job sites of the licensee anywhere in the State of Colorado where the State of

Colorado maintains jurisdiction for regulating the use of radioactive materials.

8. Radioactive material authorized in Item 6.A to be used f or the development,
manufacture, demonstration, and use of the Boulder Scientific Company M odel 310 beryll ium
detector.

9. The licensee may continue to provide source replacement of radioactive material authorized
in Item 6.A in the following three (3) existing M odel 200 beryllium detectors in use at:
A. Brush Resources Inc., Delta Utah (mill laboratory, and mine laboratory)
B. Brush Wellman Inc., Elmore, Ohio (laboratory only)

OR-RH 18 Coloraio Licnse No. 011-01.Amendment No. 12 Page I of 4



JUIii- -'B�-ch - Ofi-dll-PD�66FM-o- ei-r"86lientific 313 Licei 12.0df Page 2 11
I Ujagar Bhachu - 011-01 PDFCOPYBouIder Scientific 3B Licen�e A12.pdi Page 211

State of Colorado
Department of Public Health and Environment

RADIOACTIVE M ATERIALS LICENSE

10. The licensee shal I ensure that the users of the devices identif ied in License Condition 9
possess and maintain a current specific radioactive materials license specif ic to the model
200 Beryllium detectors.

11. Radioactive material authorized in Item 6.A to be used for the development,
manufacture, demonstration, and use of new beryllium detectors. The licensee shall not
distribute new devices without a proper device registry evaluation.

12. Radioactive material authorized by Item 6.A of this license shall be distributed only to
persons with a valid radioactive materials license issued by the U.S. Nuclear Regulatory
Commission or an Agreement State.

13. Radioactive material authorized by Item 6.B of this license shall be used as a ref erence
source.

14. The licensee shall comply with the provisions of the State of Colorado Rules and
Regulations Pertaining to Radiation Control: Part 3, Licensing of Radioactive Material;"
Part 4, 'Standards for Protection Against Radiation;" Part 10, "Notices, I nstructions and
Reports to Workers; Inspections;" and Part 17, 'Transportation of Radioactive Material.'

15. Radioactive material shall be used by John M. Birmingham, Ph.D., Howard C. Hein, Alvin
D. Nelson, or Richard Moore.

16. The designated Radiation Safety Officer IsJohn M. Birmingham, Ph.D.,

17. All users of Radioactive Material must be equipped with personnel monitoring devices
capable of detecting gamma radiation.

18. Radioactive material authorized by Item 6.A of this license shall be tested f or leakage and/or
contamination in accordance with RH 4.16 of the State of Colorado Rules and Regulations
Pertaining to Radiation Control.

19. Sealed sources containing Radioactive M aterial shall not be opened by the licensee.

20. Radioactive material authorized by Item 6 of this license shall be stored and used in a
manner that will preclude use by unauthorized personnel.

21. The licensee shall maintain a use log for licensee owned Beryllium detection devices used
outside of 598 Third Street, Mead, Colorado. The use log shall indicate the serial number,
user, date, and location of use.

22. The licensee shall list the emergency contact telephone number(s) of the Radiation Safety
Officer In the procedures manual for emergency notification.
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State of Colorado
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RADIOACTIVE M ATERIALS LICENSE

23. A. Each device distributed under this license shall bear a durable, clearly visible and legible
label or labels containing the device model and serial number, the radiation symbol in colors
magentaor purple on a yellow background, the words, 'CAUTION, RADIOACTIVE
MATERIAL' or 'DANGER, RADIOACTIVE MATERIAL', and quantity, identity and
dateof measurement of the radioactive material, and the nameof thedistributor of the
device.

B. Each label required by thislicensecondition shall bear the statement, REMOVAL OF
THIS LABEL IS PROHIBITED".

24. Prior to the useof licensed materialsoutside of the State of Colorado, or at any facility
under exclusive Federal jurisdiction including a facility within the State of Colorado, the
Licensee shall comply with the applicable provisions of 10 CFR 150.20 or if the use shall
take place in an Agreement State the licensee shall comply with the applicable provisions of
that State's reciprocity requirements.

25. The licensee shall not transf er possession and/or control of materials or products containing
radioactive material as a contaminant except:

A. by transfer of waste to an authorized recipient;

B. by transfer to a specifically licensed recipient; or,

C. as provided otherwise by specific condition of this license pursuant to the requirements
of RH 3.22 of the Regulations.

26. Thelicenseeshall maintain records of thesale, transfer, or disposal of radioactive sources.
The records must include:

A. the name and address of the recipient;

B. the documents showing the recipient's authorization to receive the source;

C. the radionuclide and activity of thesource(s) transferred; and

D. the date of the transf er.

27. The licensee may transport radioactive material or deliver radioactive material to a carrier
for transport, in accordance with the provisions of RH 17.5 of the State of Colorado Rules
and Regulations Pertaining to Radiation Control, 'Transportation of Licensed Material".

28. The transportation of radioactive materials within the State of Colorado shall be subject to
all applicable regulations of the Colorado Public Utilities Commission, Colorado
Department of Transportation, Colorado Department of Public Safety, Colorado Department
of Revenue (Port of Entry), U.S. Department of Transportation, and other agencies of the
United States having jurisdiction. When the U.S. Department of Transportation Regulations
(Title 49, Chapter I, Code of Federal Regulations) are not applicable to shipments by land

OR RtH-18 Colorado License No.011-01. Amendment No. 12 Page 3 of 4
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of radioactive material by reason of the fact that the transportation does not occur in
interstate or foreign commerce, the licensee must be in compliance with the requirements
relating to packaging of the radioactive material, marking and labeling of the package,
placarding of the transport vehicle, and accident reporting set forth in the regulations of the
U.S. Department of Transportation.

29. The State of Colorado Rules and Regulations Pertaining to Radiation Control shall govern
unless the licensee's statements, representations, and procedures contained in the application
and correspondence are more restrictive than the Regulations. Except as specifically
provided otherwise by this license, the licensee shall possess and use radioactive material
described in Item 6of thislicensein accordancewith thestatements, representations, and
procedures contained in:

A. the REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES, SAFETY
EVALUATION OF DEVICE, No: C0-175-D-101-S, issued Marchl12, 1991 (Model
310); and

B. the application and attachments dated January 27, 2004; and

C. the license correspondence and documents dated April 8, 2004; April 9, 2004

(facsimile); April 16,2004 (facsimile); and May 7, 2004.

FOR THE COLORADO DEPARTM ENT OF PUBLIC HEALTH AND ENVIRONM ENT

Date:......7July04 .,By:........JThomas Pentecost I_____
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From: Isotope Orders <isotopeorders@MDS.Nordion.com>
To: "'James Jarvis'" <jamesjarvis~state.co.us>
Date: 3/28/05 1 :40PM.
Subject: RE: LOOKING FOR INFO ON MODEL C-164 SOURCE

Dear Mr. Jarvis,

You have contacted the correct supplier - MDS Nordion Inc.

We ship Antimony sources contained in C-164 capsules (typically 300 mCi Source Ordered)to our
customer: Boulder Scientific
The licensed maximum capacity of Antimony (SB-124) in a C-164 capsule is 37 GBq or 1 Ci.

Please do not hesitate to contact us if you require further information via e-mail or call tollfree
1-800-267-6211.

Best regards,
Bruce Jones
Commercial Operations
Nuclear Medicine
MDS Nordion Inc.

-----Original Message-----
From: James Jarvis [mailto:james.jarvis6@state.co.us]
Sent: Monday, March 28, 2005 1:18 PM
To: Isotope Orders
Subject: LOOKING FOR INFO ON MODEL C-164 SOURCE

I am looking for information on the quantities and activites of the MDS
Nordion Model C-164 sealed source. We have a radioactive material
licensee here in Colorado (USA) who is using these sources in their
devices used for non-destructive analysis. (I am not sure you are the
correct recipient for my inquiry, but thought someone might be able to
direct it appropriately).

Specifically, I am looking at what activity (or activities) the model
C-1 64 is manufactured with when Antimony-1 24 (Sb-1 24) is used. That is,
what is the maximum activity that can be incorporated into he model
C-164 source?

Thank you for your assistance.

James S. Jarvis, M.S.
Health Physicist
Radiation Management Unit - HMWMD-B2
Colorado Dept. of Public Health and Environment
4300 Cherry Creeek Drive South
Denver, CO 80246-1530

(303) 692-3454
(303) 759-5355 FAX

james.jarvis @ state.co.us
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From: Ujagar Bhachu
To: John Kinneman

Date: 3/30/05 2:09PM
Subject: For Review and Action: Unauthorized Use Of Licensed Material and Sealed Sources
by MDS Nordian

Following the yesterday's telcon with Judith Joustra the contents of this e-mail are presented to you for
your review and action.

Background:

On February 17. 2005, Charlie Gorday NRC-HQ Librarian had a telephone call from Todd dingham of
Brush Wellman, OH. Charlie Gorday was of the opinion that Brush Wellman is a NRC licensee and that
Mr. Bringham uses a sealed source of Antimony 124 in his work. Subsequently, we eastablished that Mr.
Bingham is a licensee of State of OH and is an end user of Model 200 beryllium detector and he was on a
fishing exercise and wanted to find substitute sources to replace the sources indicated in his license. The
detector device was manufactured by. Boulder Scientific Company, a licensee based in State of Colorado.

More specifically, Mr. Bingham was seeking NRC assistance to establish what the markings U.S. Type
3130 and U.S. Type 3200 designate meant. He also indicated that the sealed source of Antimony 124
is additionally marked with these letters: AECL Type RC-3 , and AECIL Types RC-5, RC-8, and SR-3.

NRC Librarian searched the NRC library sources in an attempt to determine the meaning of these
designations. When his search did not produce any tangible results, the librarian sent an e-mail asking for
SS&D Section assistance and provided Mr. Bingham's telephone number as 419-862-4269.

The Model 200 beryllium detection device was originally reviewed by NRC-HQ. A maximum source of
Antimony-i 24 (AECL source models of 1 00 mCi ) was stated on the registration certificate. The original
license was issued by NRC Region Ill. MDS Nordion, a Division of MDS (Canada) Inc. (formerly Nordion
International Inc. and Atomic Energy of Canada Ltd.), 447 March Road, Ottawa, ON, Canada 1(2K 1X8,
applied for registration of Model C-164 sealed source in 2002. A sealed source registration certificate
number NR-0220-S-1 27-S. was issued to MVDS Nordlon with a maximum source activity of 80 mCi
-antimony-I124.

In summary the C-164 Model description Is as follows:

The sealed source model C-i 64 is a single encapsulated fusion welded source that is used in
self-contained, portable detectors such as a Beryllium Analyzer. The C-164 source may also be used
for industrial radiography where the source remains in the device. The C-I 64 source may contain up to
80 mCi (2.96 G13q) of antimony-124, or up to 50 Ci (1.85 TBq) of cobalt-60, or up to 500 Ci (18.5
TBq) of Iridium-I 92, In pellet form.

A quick search Indicated that the sealed source model numbers stated on the current license
issued by OH State were obsolete. The OH State and STP were made aware of the need to up-date
the license.

Boulder Scientific Company the manufacturer of the Model 200 beryllium detector is located in Mead, CO.
A copy of the Radioactive Material License issued to the manufacturer was obtained and reviewed.
(Colo.01 1-01 Amendment 12, issued on JULY 04, see attachment I).

Item 6 A. of the license reads:

This license is authorized to process and use not more than a total activity of 163 GBq (4.4 Ci) of
Antimony-I124 sealed source for use in Beryllium detection devices. No Individual source shall exceed
40.7 GBq (1.1 Ci). Sealed sources shall be MDS Nordion Inc. model SRC-3 or C-164 sources. (this
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1200% increased activity authorization in the license above that was evaluated in the SS&D raised
the flag).

It appears from this license condition and the admittance below by MDS Nordion that sealed
sources were modified and or distributed by MDS Nordion to a USA licensee with out obtaining
prior approval from NRC or an Agreement State.

Colorado State regulatory authority was approached and this issue was discussed over the telephone. On
March 28, 2005, following response was transmitted by the State:

"This is in relation to our phone conversation a short time ago, and in relation to a phone conversation we
had 1-2 weeks ago about one of our licensees (Boulder Scientific) and a licensee in Ohio that uses a
Boulder Scientific device. I believe one of the issues with our licensee was that one of the sources listed
on the Colorado license indicated a source no longer manufactured - I am in the process of taking care of
that and deleting the model SRC-3 source. Another question has arisen, however.

Specifically:

1.) Is MDS Nordion (Canada) bound by the requirements of SSD Evaluation NR-0220-S-127-S for
the model C-1 64 source? If so, It appears that they may be making and selling sources under this
model number greater than 80 mCi. (Refer to the attached email from MDS Nordion).

httos://www.hsrd.ornl.qov/nrc/sources/ndf/022001 27.Ddf

I have a call into our licensee regarding their devices and will work to resolve issues associated with them.
Also note, that per MDS Nordion, Boulder Scientific is their ONLY customer for Sb-124 in the U.S.

Also, in the below link, it appears that MDS Nordion may have changed other sources/devices without
getting NRC approval several years ago:

Attached is Boulder Scientific license. Note - we do not regularly convert licenses to PDF formats, so the
attached has an electronic approval. The content is the same as what we have in our files.

http://www.nrc.pov/readina-rm/doc-collections/enforcement/actions/materials/ea97541.html

End of respone.

E-mail response from MDS Nordion:

Dear Mr. Jarvis.

You have contacted the correct supplier - MDS Nordion Inc.

We ship Antimony sources contained in C-164 capsules (typically 300 mCI Source Ordered) to our
customer: Boulder Scientific.

The licensed maximum capacity of Antimony (SB-1 24) in a C-164 capsule is 37 GBq or 1 Cl.

Please do not hesitate to contact us If you require further information via e-mail or call toll free
1-800-267-6211.

Best regards.

Bruce Jones
Commercial Operations
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Nuclear Medicine
MDS Nordion Inc.

State Of Colorado confirmed:

The two licensees using the Model 200 device are:

The following facility is using two of the model 200 devices:
Brush Wellman, Inc.
Utah Operations
P.O. Box 815
Delta, UT 84624

UTAH License: UT 140018, Amendment #8 (most recent copy we have)

The following facility is using one of the model 200 devices:
Brush Wellman, Inc.
14710 W. Portage River South Road
Elmore, OH 43416

We reviewed two MDS Nordion licenses issued by the NRC Region I and found that MDS Nordion has no
authorization from NRC to distribute Antimony-124 sources. On March 28, 2005, this finding was
confirmed in a telephone conversation with Judith Joustera of NRC Region 1.

Could you please review the historical data provided in the attachments below, links above and the
information provided herein and advise the course of action to be taken or should be taken.

As always, with best regards.

Ujagar S. Bhachu
(301) 415-7894

CC: Charles Cox; Judith Joustra; Richard Correia; Tim Harris


