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Amendment No. _2 : Papel of 3 _

_ OHIO DEPARTMENT OF HEALTH
LICENSE FOR RADIOACTIVE MATERIAL

Pursuant to Chapter 3743 of the Ohio Revised Code, and In reliance on siatements and representations made by the licenser, a license Iy
hereby issued authorizing thelicensee named herein to reccive, acqiire, possers, snd transfer radioactive material as designated below;
to use such material for the purposc(s) and at the piace(s) designated below; to deliver or transfer such materisl to persons authorized to
receive itin secordance with the applications of Chapter 3748 of tht Ohio Revised Code nnd all rules promulgated thercunder. This
license shal] be deemed to contain the conditions specified In Chapters 37D1:1-38, 3701:1-39, 3701:1-50 and rule 3701-39-02.7 of the Okto

.Administrative Code and is subject to all applicable tules, régulations and nrders of the Ohlo Department of Health now or hereinafter in
effect and to Any conditions specificd below. ™ v . L :

oz

LICENSEE .. | LICENSE NUMBER -%
T e I g
2. 14700 W. Porfiige River South Road . : E’g"ﬁ:r::’ e

Elmore, Ohin 43416-94&2 Rl .

e BUREAU DOCKET NUMBER % _
Crea el ) 5. KKp4-03-00 - 0 o

Tis

6. RADIOACTIVE MATERIAL - -1.. CHEMICAL AND/OR PHYSICAL FORM & .MAX/MUM QUANTITY THAT .
T T e S -~ .~ LICENSEE MAY.POSSESS AT ANY ONE
B e e %, TIMEUNDERTHISLICENSE -

;A I Antlimony-124 *. . w cA. | Sealed Sqi;l"ctt(li..s.-T.y\pé"Jlm or;., [ : A ‘_.'Tv'vv‘ib'il‘éifs:nt;i."t‘a Excecd 9.25 GBq
. .77 3300, AECL Type RC-3, RG-S, RC- " (250 millicurics)-ench - -

8.SRC3orC-129) ...

"

P .
~ . . . ¢ e

9. Au:lﬁori_zcd Use e e . . .
A. "To be vged In 2 Bouldér Seientific Model 200 Beryhium Analyzer for sample snalysis -~ -

et

s
. x

B e COthlTIO‘NS

-

10 Lleensed matecial may only be used st i licénwee's foellities Tocated at:

14710 W, Poriage River South Road, "' 3 o R
Elmore, Ohin 43416 B .- T ST R

1. TheRadistion Safety Officer for thi ficarsic is: ~ * ¢
Jasan “Thiel Wi :

.- .
‘e,

12 Licensed material shall be used by, or under the supervision and In the physical presénce of, individuals who Aave recelved the
training descrided in letter dated November 27, 2001, und have been appraved in wrlting by the Radiation Safety Officer. The licensee
shall maintain records of tndividuals designated as wsers for inspection by the Director. Records retalned for 3 years Sfollowing the last  * -
use of licensed material by the individual may be disposed of after inspection by the Director. B

13, A Sealed sourves n.nd detcctor cells shall be tested for leakage and/or contamination at intcrvals nof to exeeed six (6) months
or at sach other intervals as specificd by the certificate of reglstration referred to in 10 CFR 32.210, ar defineated in rule
3701-39-02.1 of the Adminlistrovive Code.

B.  Notwithstanding, Paragraph A of this Conditinn, scaled sources designed to emit alpha particles shall be tested for leakape
and/or contaminstion at intervals not to exceed three {3) months.

C.  Inthe absence of a certifieate from a transferor indicating that a leak test has bcenjmndéwl(hi 6 months prior to the
transfer, a scaled source or detector cell reccived from another person shall not be put into ser'Zicc until tested.

J/W/LW%’

3
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'LICENSE FOR RADIOACTIVE MATERIALS | Licensc Number: 03122630000

SUPPLEMENTARY SHEET Bureau Docket Number: KK04-03-00
Amendment No. 2
w D.  Sealed sources nced ot be tested if: L. :

i) they conmn only a ra dmzchve gasior .

i)y the hnlf life oflhz isotope 1830 dnyn or less;or . .

iii) .~ they contain 35, MBq (IDD nCi) or less of bctn or gnmm: ermmng malerla! or 037 MBq (10 'lCI) or lets of alpha
emlmng mnt:ml nr . S o . . .

ivj they dre in s!or)\ge and are not bcmg used. H(mcvcr. when d\:y are nmov:d from storngt for use ormn-.fer to
another persoit, and have niot been tested within the required leak teaf interval, they shall be tested before use or
-".xransfer. No sealed sour:e .'.hall be stored for & perlod or mnre than 10  years without bcmg tes(ed for Icuklgc and/or

contamination. .

N v) * they com'dn on(yhydrogzm] . ’ . - 1-"', : -
E. ‘l‘he Icnk tutxhlll bt mpnblc ofdm'cﬂng the j prucncc of 185 Bq m 005 4/CY), ufrndlo:ﬂlvc matcrm on the test samplc. It
~ the test reveals 1h! prw:nct ©of 135 Bq (0.005 10D more. brrtmovhble cunt&vhimhon.arcport mn be filed with the

.Ohlo Depariment of Health, and fhe source shill be remmoved fmmedlardy Trom scrvice and deconhminaud, répalred, or

- disposed of in accordance With Ohio Department of Heéalth régalakons The repors shall be Tled within § days of thé date
the lenk test resultis known with the Butzau nf Radlation Protectinn - Ohio Department of Health, 246 N. High 5., P.O.
Box 118, Columbu\. Ohio 43266-0118. The rcporl shall ipteify the source involved, the mt results. and com:ﬁve aétion
tRKem "’

F.  ThelicenseeJs authorized to collm feak rest anmpks for analysis byAppl-ed Health Physies.’ Altemaﬂvdy. teats fnr
" leakage and/or contsmination may be pctformed by pcrsom npeuﬂcnlly llcemed by lh: Dlrtcu)r. the NRCaran -
Agreemcnt bt:h: to perform such str\dcen. s

14, Smlcd sourtcs :nnmning Ilc:nscd mz t:rhi zhn" not bc opencd or sourcu rcmov!d from souree holden by (he licenm.

RIS

1S.  The llttnltt shall conducta phyﬂcal mvenlory mry6 months to u::ount Ior all loutcn and/or devices r:ccwcd -nd possessed
under lhe Iiccmc X : o S AR

16. lnsmlahon., initial rad!adon aumy. nlmﬁan, r:mmlﬁom aemtc, mmntennncc, nd rtpmr of devices tonuinlng sealed
sources shafl be perforined by Boulder Scientific er by personi Specifically Hécnsed | by the Director, USNRC, of an Agreement
state to perform such scrvices. ‘Installation, r:plucmtnt. aed disposal ofsmled sources shall be performed only by persons
specifically licensed by thé D.r::wr. USNRC, o7 an Agreemcm State to perform such ccmces.

17.  Notwithstanding L-:mst Conditien Nn. 16 personnel luthonzed fo uchange source bolders wxll ru!lvc the training described in
lerter dated Navember 27, 2001, and have been approved In writing by the Radiation Safcty Officer. The licensce shall maintsin
records of individuals duugnnttd 88 uscrs for inspection by the Director. Records réelned for 3 years lollowing the last use or
licensed material by the individoal may bc d-aposcd ol after Inspection by the D-rtctor. ’

18.  Prior to initisl use and aficr installation, rclochﬁﬂn. dhmanthng llignmrnt, or any other activity involving the source or removal
of the shielding, the licensee shall assure that a radinlogles] sutvey is performed to detcrmine radiation levels in aceessible areas
around, above and below the paupe with the shutter open.: This survey shall be performed only by persons authorized to perform
such services by the Director, USNRC, or an Agreement State.

19.  Inaddifion so the po:mcion Umlts in Jtem 8, vhe licensee sholl further resirict the possession nf sealed source licensed materiaf fo
quantities below the minimum fimit specified in rule 3701:1-40.1 7(0 of the Ohio Administrotive Code for establithing
decomomissioning financiel assurance .
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LICENSE FOR RADIOACTIVE MATERIALS | License N.umbm": 03122630000

SUPPLEMENTARY SHEET Burecu Docket Number: KK04-03-00

'} -Amendment No. 2

-

20. Exceptasspecifically provldcd olhcrms: in this lkenu, ‘the llce“e shall conductlu prognm in lccorduce with the statements,
representations, ahd pro:zduru contained in tht documents, incuding any enckisures.- The ONio Department of Health's
regnintions shall gavitrn unless tie s!ntemcnb, rcpuseum»om.and pmczduns In the licensee's applnnﬂon and corrcspond:nce
are morx restrictive that the rcgufnﬂons. . S .~

A Corrtspondcnu on USNRC ":tnu namber 34-08’761-03 amcndu«n! n\mb:r 5 o
B. l.cmr dned March 9 2000 : ' :
C. Lcﬂtrx dahtd OL‘mba'I 0 200] amd A vmbcr?l. 2001

t .

For the Ohio Department of Health.

- :l2'/ 13;/,,,
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Ujagar Bhachu - FY] : MODEL C-164 AND RELATED LICENSING ISSUES
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From: Ujagar Bhachu

To: John Kinneman

Date: 4/7/05 8:21AM

Subject: FY!I : MODEL C-164 AND RELATED LICENSING ISSUES

Additional information.

CC: John Jankovich; Judith Joustra; Thomas Thompson; Tim Harris
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Ujagar Bhachu - MODEL C-164 AND RELATED LICENSING ISSUES

”

From: "James Jarvis" <james.jarvis @state.co.us>

To: <USB@nrc.gov>

Date: 4/1/0511:37AM

Subject: MODEL C-164 AND RELATED LICENSING ISSUES
Ujagar,

Per my recent conversation with you, | 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-164 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-124. Other licensees outside of Colorado may be using other isotopes
contained in this source.?).

2. Nordion tended to indicate that the Antimony-124 C-164 source is

not specifically identified on their NRC license (and possibly other
versions of the C-164 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/repairfinstallation

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 | 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 @state.co.us

CcC: "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.
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 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. Bingham's telephone number as 419-862-4269.

The Model 200 berytlium 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 lll. 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,
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. v

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

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.

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).

ltem 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



'Ujagar Bhachu - For Review and Action: Unauthorized Use Of Licensed Material and Sealed Sources by MDS Nordian _Page 2

1200% increased activity authorization in the license above that wé§ 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. | 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 - | 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).

https://mwww.hsrd.ornl.gov/nrc/sources/pdf/02200127.pdf

1 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 thenr 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://mwww.nrc.gov/reading-rm/doc-collections/enforcement/actions/materials/ea97541.htm|

End of respone.

E-mall 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-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 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 helow, 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
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, M ead, CO 80542
3. License Number:  Colo. 011-01, Amendment No. 12
4. Expiration date: February 28, 2009

5. Reference Number: Fee Category: 3.B

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 '¥sb (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 "¥Cs (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,
manutacture, 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 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 Coloraco License No. 011-01, Amendment No. 12 Page 1 of 4
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10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

- State of Colorado
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

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.

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.

Radioactive material authorized by ltem 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.

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

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

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

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

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

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.

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

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

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.

. The licensee shall list the emergency contact telephone number(s) of the Radiation Safety

Officer in the procedures manual for emergency notification.

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Page2of 4
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23.

24.

25.

26.

27.

28.

" State of Colorado )
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

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 ayellow background, the words, “CAUTION, RADIOACTIVE
MATER!IAL" 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
THISLABEL ISPROHIBITED".

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 State of Colorado, the
Licensee shall comply with the applicable provisions of 10 CFR 150.20 or if the use shal)
take place in an Agreement State the licensee shall comply with the applicable provisions of
that State's reciprocity requirements.

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' recipiént; or,

C. asprovided otherwise by specitic condition of this license pursuant to the requirements
of RH 3.22 of the Regulations.

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

A. thename and address of the recipient;

B. the documents showing the recipient's authorization to receive the source;
C. theradionuclide and activity of the source(s) transferred; and

D. thedate of the transfer.

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 M aterial®.

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 [, Code of Federal Regulations) are not applicable to shipments by land

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Page 3 of 4
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29,

Date:_____

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,
placarding of the transport vehicle, and accident reporting set forth in the regulations of the
U.S. Department of Transportation.

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. thelicense correspondence and documents dated April 8, 2004; April 9, 2004
(facsimile); April 16, 2004 (facs«mne) and May 7, 2004. ’

FOR THE COLORADO DEPARTMENT OF PU'BLIC HEALTH AND ENVIRONMENT

7 July 04 By:____/ Thomas Pentecost /

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Paged of 4
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From: “James Jarvis" <james.jarvis @state.co.us>
To: <USB@nre.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. 1believe one of the issues with our

licensee was that one of the sources listed on the Colorado license
indicated a source no longer manufactured - | 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).

| 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:

_http:/www.nre.gov/reading-rm/doc-collections/enforcement/actions/materials/ea97541.html

James 8. 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-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 tolifree
1-800-267-6211.

Best regards,

Bruce Jones
Commercial Operations
Nuclear Medicine

MDS Nordion Inc.

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

| 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, | am looking at what activity (or activities) the model

C-164 is manufactured with when Antimony-124 (Sb-124) 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 8. 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

0. NR-0220-S-127-S DATE: April3, 2002 PAGE 1 OF 6
SQURCE 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

- ISOTOPE: h MAXIMUM ACTIVITY:

Antimony-124 80 mCi (2.96 GBq)

Cobalt-60 50 ci (1.85 TBqg)

Iridium-192 500 Ci (18.5 TBq)

LEAK TEST FREOQUENCY: 6 Months

PRINCIPAL USE: (A) Industrial Radiography

Gamma Gauge

CUSTOM DEVICE: Y B S N X o)




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 GBg) of
antimony-124, or up to 50 Ci (1.85 TBg) of cobalt-60, or up to
500 Ci (18.5 TBqg) 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 mater1a1 is in pellet form, elther 1l 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:

. MDSN (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

o 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-0220-5-127-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.80°C ..(-40°F to 176°F)

Pressure: Atmospheric A

Vibration: None L

Corrosion: Range from none to mildly corrosive vapor

-

‘thé manufacturer estimates that typical-1life of the source loaded

to maximum activity is approximately.2 months, 6 moénths, 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 SOURCﬁé~AND DEVICES

NO.: NR-0220-S-127-S

SOURCE_TYPE:

SAFETY EVALUATION OF SEALED SOURCE

EXTERNAL RADIATION LEVELS:

DATE: April 3, 2002

PAGE_4_OF 6

Gamma Gauge or Industrial Radiography Source

The manufacturer provided the following dose rates for antimony-
124 with 80 mCi. (2.96 GBg), 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- © 78717007 8.71
BRI cobalt<60- 7 %1733..00 7.33
iridium-192 . 7 72,667:00 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

QUALITY 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/0P 0040 CO000 for Engraving Procedure.



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

NO.: NR-0220-S§-127-S DATE: April 3, 2002 PAGE 5 OF 6
SOURCE TYPE: Gamma Gauge or Industrial Radiography Source

QUALITY 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 authorlty In view that these’
"sources exhibit high dose rates, ..the sources ‘'should be
handled by experienced licensed personnel us1ng adequate
handllng equlpment and procedures

. The.source shall be leak testeéd at intervals not to exceed
6 months using techniques capable of detecting 0.005 uCi
(185 Bg) 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.



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.

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

. ISSUING AGENCY:

.U.S. Nuclear Regulatory Commission . - - L
-Date: - April 3, 2002 Reviewer: . -;;z‘éfi’ T L
T ' ” Seungtd. Lee i

oy ;jl
. foc | ¢
Date: April 3, 2002 Concurrence:

#ohn P. \fankovich




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

NO: NR-0220-S-127-S DATE: April 3, 2002 ATTACHMENT 1
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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
111 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
111 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/ea97541.html 03/28/2005
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JFegistration 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 J. 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 i i ining li ial in @ manner that

was not in accordance wit j jon 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)

http://www.nrc.gov/reading-rm/doc-collections/enforcement/actions/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 madified 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 1II 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 23" day of.January 1998

http://www.nrc.gov/reading-rm/doc-collections/enforcement/actions/materials/ea9754 1.html 03/28/2005
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gﬁﬁg\e’?] Package ID Number Rev||Model Number

1010361  |[USA/0361/B(U)F-96 i8  |[PAT-1

1014888  ||{USA/4888/B() 12 gEN’I‘INEENTINEhggéé,Lg?ISZ,%;s; ES’I?;S'II}NEL-sz, LCG-25B; SENTINEL-25C, LCG-25C;
(1014986  ||USA/4986/AF {139 ||RA-3

[1015059 |[USA/5059/AF |[13 ][NFS URANYL NITRATE TANK TRAILER

[1015086 |[USA/5086/B(U)F |l12 {lunC-2600

[1015149  JlUSA/5149/B()F [l10 |[814A

[1015607 |[USA/5607/B()F fl12 ]iT-2

[1015740 |[USA/5740/B() |6 ||ORNL TRU CALIFORNIUM SHIPPING CONTAINER

1015796 ||[USA/5796/B(U) |15 |[181375 AND 181361

1015797 [USASSTOTBUIF 15 | SUTER HFIR UNIRRADIATED FUEL ELEMENT SHIPPING CONTAINER
(1015805 |[USA/5805/B() |[23_]icNS 3-55

(1015830 [[USA/5830/B() [9 JiSNAP-21

[1015862 |[USA/5862/B() |[8 |ISENTINEL-100F

1015926  ||USA/5926/B( )F |[18 ||GE-100

[1015939  ][USA/5939/B()F |32 }[1500

(1015957 |[USA/5957/B()F [[27 |iBMI-1

1015979 |[USA/5979/B() Jl11_[|s979

1015984  ||USA/5984/B() {7 ]ls984

[1016058  |[USA/6058/B()F |14 ||B-3

1016078 |[{USA/6078/AF 130 [{927A1 AND 927C1

1016206  ||USA/6206/AF 29 |IMODEL B

1016280 |[USA/6280/B() 3\68 ;;)9 IRRADIATOR IN A-0117 OVERPACK (TERMINATION LETTER, JAN. 31,
1016294 |[USA/6294/AF | [UNC-2901 (TERMINATION LETTER, MAR. 31, 2004)

1016346 ||USA/6346/B()F 129 |{FSv-1

1016347 _||USA/6347/AF fl10 ||[Fsv-3

1016357 |[USA/6357/AF |l8_|INNFD-10

1016400 ||[USA/6400/B()F |27 6400

1016553  [[USA/6553/AF [{19 ||PADUCAH TIGER

1016574 ||USA/6574/B() 29 I3-s2B -
(1016581 ||[USA/6581/AF |33 |[51032-1

[1016613 |[USA/6613/B(U)-85 |[10 ][702

[1016642 ||USA/6642/B() {7 [l4.5-TON CF

http://www.rampac.com/certificates/certificate_retrieval_page.htm

04/19/200
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[1016703  ][USA/6703/B() 7 JRG-1 .
(1016786 |[USA/6786/B() |8 ]lURIPS-8A AND URIPS-8B
[1019001 |[USA/9001/BO)F |39 ][tF-300 —
(1019009 |{USA/9009/B()F [ ]IFL 10-1 (TERMINATION LETTER, SEP. 10, 2004)
(1019010 |[USA/9010/B()F |[40 |INLI-172
(1019015  |[USA/9015/B()F |20 |[TN-8 AND TN-8L
11019016  |[USA/9016/B()F 12 JITN-9
(1019023  |[USA/9023/B()F l[o |INLI-10/24
[1019027 [[USA/9027/B(U)-85 (17 |{741-0P
(1019030 ||USA/9030/B() |9 |[MW-3000 AND SENTINEL-8
11019034  |lUSA/9034/AF {{12 |ITRIGA-I
[1019035 [{USA/9035/B(U)-85 |18 |[680-OP
1019036 |[USA/9036/B(U)-85 {10 |ic-1
[1019037 ||USA/9037/AF [l12 |ITRIGA-I
[1019056  [{USA/9056/B(U) |l12_|[SPEC 2-T
1019067 |[USA/9067/B()F |7 liBCL-3
(1019068  [{USA/9068/B()F [ lIBCL-2 (TERMINATION LETTER, NOV. 16, 2004)
[1019069  [[USA/9069/B( )F I[ |IMO-1(TERMINATION LETTER, SEP. 9, 2004)
(1019081  |[USA/9081/B() (14 ]ICNS 1-13C
1019098 |[USA/9098/B() |[10 ][ci-20wC-2 AND C1-20wC-2A
111019099  |[USA/9099/B(U)E-85 [[10 ||ATR
11019102  |{USA/9102/B() |[10 |INPI-20WC-6
1019107 ||USA/9107/B(U) Ji  ll771 (TERMINATION LETTER, NOV. 5, 2003)
(1019132 |{USA/9132/B(M)F {14 |IT-3
1019148  ||USA/9148/B(U)-85 |7 {770 _
1019150 |[USA/9150/B(U)-85 6 IpaT-2 -
{1019152  |[USA/9152/B()F |14 lleNs 1-13c11
1019157 ||[USA/9157/B(U)-85 11 [[R-100
1019165  [[USA/9165/B(U) 5 |[8ss
1019168  {[UsA/168/B(U) 14 ||CNS 8-120B
1019183 |[USA/9183/B()F |INAC-1 (TERMINATION LETTER, SEP. 10, 2004)
(1019184 |[USA/9184/B(U) 6 |[PAS-1
1019185  ||USA/9185/B(U)-85 ll6 llop-100
(1019187 |[USA/9187/B(U)-85 ll6 |l86s
1019196 |[USA/9196/AF-85 21 ]jux-30
1019200 |{USA/9200/B(M)F [[11 |l125-B
1019203  ||USA/9203/AF 13 |pETF
(1019204  |JUSA/9204/B(U)-85 llo  lcNs 10-160B
[1019208 [USA/9208/B() |[15 J[10-142
(1019210 |[USA/9210/B() I ]l10-135B (TERMINATION LETTER, JAN. 18, 2005)
[1019212  |[USA/9212/B(M)F-85 |3 J[RH-TRU 72-B
[1019215  |[USA/9215/B(U) 7 _|[NPI-20WC-6 MKII
(1019216 |[USA/9216/B()F 9 ||CNS 1-13G
i i
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1019217 [lusas217/aF [li2 {|aNE-250
(1019218 |[jUSA/9218/B(U)F-85 i17_]JITRUPACT-II _
1019225 |[USA/9225/B(U)F-96 |38 |INAC-LWT —
1019226  |[USA/9226/B(U)F-85 I llca4
1019228  ||USA/9228/B(U)F-85 |20 2000
1019234 |[USA/9234/B(U)F |18 |[NCI-21PF-1
{1019235 |[USA/9235/B(U)F-85 |l8 |[NAC-STC
1019239  |[USA/9239/AF 12 |[MCC-3, MCC-4, AND MCC-5§
1019246 ||USA/9246/AF 3 |[sT
(1019248 |[USA/9248/AF |[18 ][SP-1, SP-2, AND SP-3
(1019250  |[USA/9250/B(U)F-85 o |[5x22
[1019251 |lUSA/9251/AF |12_|[BW-2901
(1019252 ||USA/9252/AF s ]is1032-2
1019253  |[USA/9253/B(U)E-85 10 |[TN-FSV
1019255 _ |[USA/9255/B(U)F-85 9 |INUHOMS MP187 MULTI-PURPOSE CASK
1019258  [{USA/9258/B(U)-96 2 |[F-294
1019261  |[USA/9261/B(U)F-85 3 |[HI-STAR 100 SYSTEM
11019263  |[USA/9263/B(U)-85 |3 ||SPEC-150
11019269 ||USA/9269/B(U)-85 |3 |l6soL
(1019270 [[USA/9270/B(U)F-85 "]l J[UMS UNIVERSAL TRANSPORT CASK PACKAGE _
(1019272  ||[USA/9272/AF-85 “Il6 |lCE-B1
[1019274 |[USA/9274/AF |7 _][aBB-2501
[1019276  ||USA/9276/B(U)F-85 _]J2_][FUELSOLUTIONS TS125 TRANSPORTATION PACKAGE
[1019277 J[USA/9277/B(U)F Ji_J[Fsv-1UNIT 3 '
1019279 |[USA/9279/B(U)F-85 |2 |[HALFPACT WASTE SHIPPING CONTAINER
1019280  |[USA/9280/AF-85 |2 |fuBE-1 .
11019281 ||USA/9281/AF-85 |3 JJUBE-2
(1019282 |[USA/9282/B(U)-85 0 |[SPEC-300
(1019283  |{USA/9283/B(U)-85 [t ]{OPL-660 AND OP-660
1019284  |[USA/9284/B(U)F-85 3 |[ESP-30X PROTECTIVE SHIPPING PACKAGE FOR 30-INCH UF6 CYLINDERS
1019285 ||USA/9285/AF-85 12 |ISRP-1
1019287 ||USA/9287/B(U)-85 |1 ||STERIGENICS EAGLE
(1019288 |[USA/9288/B(U)F-85 |6 |lcHT-OP-TU
(1019289 |[USA/9289/B(U)F-85 B J[we-1
j|101929o JUSA/9290/B(U)-85 |2 lIF-430/GC-40 TRANSPORT PACKAGE
1019291  |[USA/9291/B(U)F-85 “Jl4 |[ECO-PAK LIQUI-RAD (LR) TRANSPORT UNIT PACKAGE
1019293 |[USA/9293/B(U)-85 1 |[TN-68 TRANSPORT PACKAGE
(1019294  |[USA/9294/AF-85 3 |NPC
(1019296 |{USA/9296/B(U)-85 |3 |880 SERIES PACKAGES
[1019297 |[USA/9297/AF-96 lo  |[TRAVELLER STD AND TRAVELLER XL
1019299  ||USA/9299/B(U)-85 llo |(F-423
1019300 |[USA/9300/B(U)-85 BRP RVP SAR-5339 (TERMINATION LETTER, AUG. 20, 2004)
(1019301 |[USA/9301/AF-85 1 |[TNF-X1
| L
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[1019309  |lusam309/BU)F-96 IIh |rRAJI
1019310 |[usA/9310/B(U)-96 2 |[F-431 TRANSPORT PACKAGE
1019511 ||USA/9511/B(U) 3__|[BUSSR-1
DOE Certificates of Compliance
git;:;:?l Package ID Number Rev||Model Number
1025320 JJUSA/5320-3/B()F (DOE) |[21 ]|5320 - For a copy of this CoC, contact Dirk Cairns-Gallimore, NE-50, at (301) 903-3332
1025467 WIUS A/S467/AF-85 (DOE) |22 i'erBEk T?SE_BE%WOODEN SHIPPING CONTAINERS, MODELS G-4214, G-4255, G
11029132  |[USA/9132/B(M)F (DOE) |11 [[T-3
(1029225 |[USA/9225/B(U)-85 (DOE) |2 |[NAC-LWT
[1029511 |[USA/9511/B(U)-85 (DOE) |7 |[BENEFICIAL USES SHIPPING SYSTEM CASK (BUSS) MODEL R-1
Ml 020516  |[usas16/BU)F-85 (DOE)[|o 3%?.33“33 1KW - For a copy of this CoC, contact Dirk Cairns-Gallimore, NE-50, at (301)
1029904  ||[USA/S904/B(U)F-85 (DOE) (8 19{(')1332?2CKAGE - For a copy of this CoC, contact Dirk Cairns-Gallimore, NE-50, at (301)
(1029932  |[USA/9932/B(U) (DOE)  |l9 |juc-609
[1029975 ||USA/997S/B(M)F-85 (DOE)|[11 |[9975
DOT Certificates of Competent Authority
git;;z? Package ID Number Rev||Model Number
SR-CF-100 SERIES NEUTRON SOURCE MANUFACTURED BY EITHER THE
1030018  [|USA/0018/S 7 ||SAVANNAH RIVER LABORATORY OR THE OAK RIDGE NATIONAL
LABORATORY (ORNL)
11030036  |[USA/0036/S |[7 |INRD MODEL A-001
(1030043  |[USA/0043/S /{10 |[MONSANTO RESEARCH CORPORATION MODEL 2720
1030046 |lUSA/0046/S s Mm};g (13,11{031)11::% 0151;). 2404, RESTRICTED TO SOURCES MANUFACTURED PRIOR TO
"10300 61 |[UsA/0061/B(U) . }1110%1;211;&;\%1}1 (;/]{;H 27}32,? 1;7;(:5%1;80 E T780IEC, PHOENIX, THERATRON 1000 AND
MODEL SR CF-1000 SERIES NEUTRON SOURCE MANUFACTURED BY EITHER
1030065  [|USA/0065/S 7 |ITHE SAVANNAH RIVER LABORATORY OR THE OAK RIDGE NATIONAL
LABORATORY (ORNL)
(1030071  |[USA/0071/S {6 |l3M MODEL 4D6L. CAPSULES MANUFACTURED PRIOR TO AUGUST 3, 1989
(1030074  |{USA/0074/S {6 |[3M MODEL 4F6P
[1030077 |[USA/0077/S |l6_|{3M MODEL 4F6S
1030078 |JUSA/0078/S |8 ]IGULF NUCLEAR MODEL CSV
1030080 |USA/0080/S 3 |IMONSANTO RESEARCH CORPORATION CAPSULE IDENTIFIED BY MRC
DRAWING NO. SK19502A0 (A PROTOTYPE OF MODEL NO. 24132)
1030087 ||[USA/0087/S | |[DRESSER ATLAS MODEL NO. DA-5
1030088 - [[USA/0088/S {6_ |[DRESSER ATLAS MODEL DA-20
1030095 lUSA/0095/S g gggﬁgg SPRODUCTION AND EQUIPMENT CO. SERIES B, G, R AND T MODEL
1030112 [|USA/0112/8 6 |[SCHLUMBERGER MODEL NSR-GB.
1030113  [JUSA/0113/S 9 |[SCHLUMBERGER MODEL NOS. NSR-F, NSR-D AND NSR-R.
[1030114  |[USA/0114/S |6 ||GULF NUCLEAR, INC. MODEL NO. AMBE 71-1
[1030115  |lUSA/0115/S 19 ]JIGULF NUCLEAR, INC. MODEL VL-1
i i |
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4 |[HALLIBURTON SERVICES MODEL X-602-04-101 NEUTRON SOURCE

¥l103012 4 |usami2amquy-96 | 16 g{lléi %}‘S&%‘%‘qﬁ 32;&)2;@2382%}1“ PACKAGES, SERIAL NOS. 1 TO 5
1030125 |[USA/0125/B(U)-96 1 % ISQSBR?égg;NgrzWF 247 TRANSPORT PACKAGES, SERIAL NOS. 1 TO 8, 10, 12
(1030135  |[USA/0135/S li8  |IMODEL NOS. NSR-M AND NSR-L.
INDUSTRIAL NUCLEONICS SEALED SOURCE MODEL NO. 2-16 WHICH CONSISTS
1030138  ({USA/0138/S 7 [IOF A MONSANTO RESEARCH CORPORATION MODEL NO. 2431, 2431-A, OR 2431-
B
1030141 |[UsA/0141/8 {10 |[GENERAL ELECTRIC CO. NEUTRON SOURCE MODEL GEN-CF-1X OR 2765-AA00
1030149 |lusasot4ors s SRUIIC.)}; I‘%‘ﬁiﬁ‘éﬁ‘?ﬁ%ﬁh‘“ 71-2A SOURCE CAPSULES MANUFACTURED
1030154 ||usasorsass "s gs%lﬁ%%rqgg%ev QSA MODEL NOS. 60001, 60004, 60006, 60017, 60018, 60020,
[1030159 |[USA/0159/S |i5 |[E. 1. DUPONT/NEN MODEL NER-478C
(1030161 |{USA/0161/S [2 |INEW ENGLAND NUCLEAR MODEL NER-550
vAEA 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)
(1030174 [[USA/0174/S 5 ||GULF NUCLEAR, INC., MODEL NO. CS-2
(1030179  |[USA/0179/S |8 [|AEA TECHNOLOGY QSA, INC. SERIES 900 IRIDIUM CAPSULE
(1030185 ||USA/0185/S |[5 |[NEW ENGLAND NUCLEAR MODEL NO. NER-476C
(1030192 ||USA/0192/S (5 |lISOMEDIX MODEL NO. ISO-1000, MANUFACTURED PRIOR TO JUNE 30, 1998
[1030205 [UsA/0205/s |14 |[ORNL CAPSULE IR-192
1030214 ([USA/0214B(U) 3 %D}? 2’2‘;{?}?3’( MODEL F-168-X SHIPPING FLASK, SERIAL NOS. 22-X, 23-X, 24-X,
1030221 ||USA/0221/S 6_ |[ISOTOPE PRODUCTS LABORATORIES LINE SOURCE
(1030236 ||USA/0236/S 3 ||SR-CF-3000 AND OR-CF-3000 SERIES NEUTRON SOURCES
g _Jusworess D R ORATON MODEL 2154 CSOURCE
1030245  |[USA/0245/S llo |I|ELEKTA AB MODELS 43047 AND 43685
1030257 ||USA/0257/S |6 ||JAEA TECHNOLOGY QSA, INC. MODEL 849
(1030263 ||USA/0263/S [i3  ]IMONSANTO RESEARCH CORP. MODEL NO 24195
(1030283  |[USA/0283/S {4 1l3M MODEL 3F1G CAPSULES MANUFACTURED PRIOR TO AUGUST 3, 1989
1030292 |[usa/o292/s 6 %‘_’TR}DDOONmpﬁlﬁg%ggﬁgﬁgg&?ﬁ X XEKXW, NPLXX-XXXX, NPL
1030297  |{USA/0297/S 4 ||INDUSTRIAL NUCLEAR COMPANY, INC. MODEL A SOURCE CAPSULE
1030331  |[USA/0331/S —J[6_J[GAMMATRON MODEL AN-HP SOURCE CAPSULE 1l
(1030335  [[USA/0335/S [[6 |[AEA TECHNOLOGY QSA INC. MODEL 875 SERIES
(1030336  |[USA/0336/S |8 |JIISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. XFB-3 AND XFB-4
(1030337 |[USA/0337/B(U)-96 |12 ||[CROFT ASSOCIATES MODEL 2773A
[1030348  |[USA/0348/B(U) 10 |[MDS NORDION INC. MODEL F-231, SERIAL NUMBERS 7, 8, AND 9
(1030350  [{USA/0350/S 4 |[ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL 343
11030351 ||USA/0351/S {5 ]ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL N-252
1030352 |lUsA/0352/8 |4 [lISOTOPE PRODUCTS LABORATORIES (IPL) MODEL 295
1030353  ||USA/0353/S |ls  |liISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NO. 193
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l1030354  [|lusas03s4/s |4 [[ISOTOPE PRODUCTS LABORATORIES (IPL) NO 274-1

ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. A3000, A3015, A3023,

1030356 | USA/0356/S 9 |lA3024, AND A3030

ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. A3214 AND A3203

1030357  ||USA/0357/S "7 SOURCE CAPSULES
[1030363 |jUSA/0363/S |5 ||AEA TECHNOLOGY MODEL NOS. X38/1, X38/3 AND X38/4

1030366  |[USA/0366/S {4 }GAMMATRON MODEL GT-GHP

1030367 |lUSA/0367/S 5 glégllgglER TECHNOLOGY CORPORATION MODEL 10 SERIES AND MODEL 100
[1030371  |[USA/0371/B(U)F-85 {13 )ITN 7-2 TRANSPORT PACKAGE

1030376 ||[USA/0376/S |[3 -{[SPECIFICATION SS-2050

AEA TECHNOLOGY QSA, INC., AMERSHAM CORPORATION, AND TECH/OPS

1030377 USA/0377/S 6 lIRPD, INC. MODEL NOS. 60011, 60012, AND 60013
(1030382 |{USA/0382/B(U)-96 |[15 J[CROFT ASSOCIATES MODEL 2835A
[1030392  |[USA/0392/8 |6 ||[AEA TECHNOLOGY QSA, INC. SERIES 875 CAPSULE

1030393  ||USA/0393/S |3 ||CIS-US, INC. MODEL 791

1030401  ||USA/0401/B(U)F-96 (10 ||7MS-87Y-18.5T
(1030406  |[USA/0406/AF-96 11 |[21PF-1 OVERPACKS ,

1030411 |[USA/0411/B(U)-96 0 S;(HIS(INDER MODEL NOS. 5A, 5B, 8A, 124, 12B, 30A, 30B, 48A, 48F, 48G, 48H, AND
(1030411 [{USA/0411/AF {8 [[MODELS 5A, 5B, 8A, 124, 12B, 30A, 30B, 48A, 48F, 48G 48H, 48X, 48HX AND 48Y
11030412  |lUSA/0412/AF-96 - |l11 [[MODEL BU-D
[1030427 |lUsA/0427/8 |3 Jlc1S-Us, INC. MODELS 772 AND 774 SOURCE CAPSULES
1030444 [|Usasossamuy-9s 10 grps NORDION INC. MODEL F-271 TRANSPORT PACKAGE, SERIAL NOS. 1 AND

l1030452  J[USA/0452/B(U)F-96 10 JIRF-90Y-950K
11030453  |[USA/0453/8 |2 ). L. SHEPHERD & ASSOCIATES MODEL 6810/143-512 BNL STRIP
[1030458  |[USA/0458/S |3 ]JINEUTRON PRODUCTS, INC. MODEL NPRP 450-10-B

1030459 |[USA/0459/B(U)-96 6 1}\141%% rglchDION INC. F147(96) TRANSFER CASE, SERIAL NUMBERS 61 AND

1030460  |[USA/0460/AF-96 12 |[MODEL RA-3D
(1030462 |[USA/0462/S 4 |[ISOTOPE PRODUCTS LABORATORIES (IPL) MODELS 3021 AND 3027
11030463  |[USA/0463/S [{1 |. L. SHEPHERD & ASSOCIATES MODEL 7810-109-BP
(1030464  |lUSA/0464/S |2 ). L. SHEPHERD & ASSOCIATES MODEL 6810-190

MDS NORDION INC. GAMMACELL 1000 IRRADIATOR (SHIPPING MODEL IN THE
20WC-5 OVERPACK), SERIAL NOS. 1 TO 41, AND MDS NORDION INC.

1030475 | USA/0475/B(U) > [lGAMMACELL 3000 IRRADIATOR (SHIPPING MODEL IN THE 20WC-5 OVERPACK),

F SERIAL NOS. 1 TO 41
ATOMIC ENERGY OF CANADA LTD. (AECL) MAPLE 4 ENRICHED FUEL BUNDLE
1030480  ||USA/0480/AF 3 ‘"SHIPPING PACKAGE, SERIAL NOS. 1TO 7
MDS NORDION INC. GAMMACELL 1000 AND 3000, (SHIPPING MODELS IN THE

1030477 | USA/0477/B(U)-85 5 |l20wc-5 OVERPACK) SERIAL NUMBERS 42 AND UP
(1030492  |[USA/0492/B(U)F-96 7 JN-BGCI
1030494 |lUSA/o494/S . ;)%\I;IITRON INTERNATIONAL, INC. SOURCE WIRE MODEL NOS. SL-777 AND SL-
(1030495  |{[USA/0495/AF-96 4 |[RAJ-II
1030497 [|USA/0497/S |2 |[AEA TECHNOLOGY QSA, INC. MODEL X.444

1 1
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11030498  |lUsA/0498/s |1 |IsOTOPE PRODUCTS LABORATORIES (IPL) MODEL HEG-1
(1030500  |[USA/0500/S |2 ||AEA TECHNOLOGY QSA, INC. MODEL X.1065
11030501  ||{USA/0501/8 |[3 ||AEA TECHNOLOGY QSA, INC. MODEL X.44
(1030502  |[USA/0502/8 |4 J|AEA TECHNOLOGY QSA MODEL NOS. X54, X.540, AND X540/1
(1030508  [{USA/0508/S lit  |ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL A3906 -
1030509 |[USA/0509/B(U)-96 s 2‘;’&3‘&‘3{?&‘&??9%%3 1112; F-127-X AND RAI/F-127 TRANSPORT PACKAGES,
(1030513  [[USA/0513/S [2 ||AEA TECHNOLOGY QSA MODEL NO. X.560
[1030515 |[USA/0515/8 |1 }iISOTOPE PRODUCTS LABORATORIES (IPL) MODEL GFS-3 SOURCE CAPSULE
fl' 030516 NUSA/0516/S | |ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL NOS. A3224-01, A3224-02,
A3224-03, A3224-11, A3224-12, A3224-13 AND A3807 SOURCE CAPSULES
1030517 NUSA/0517/S : i\sggﬁl;li\ 1;%;)2;19(5{3 Ls%%?{’é‘é%‘ﬁ’?ﬁ{gé’ MODEL NOS. A3224-04, A3224-14,
11030518 |[USA/0518/S |1 |[ISOTOPE PRODUCTS LABORATORIES (IPL) MODEL A3908 SOURCE CAPSULE
(1030523  |(USA/0523/S [t |JLS&A MODEL NO. 7810-484-1
1030526 _[[USA/0526/S |1 |JLS&A MODEL NO. 7810-0109-R
1030530  |[USA/0530/S ~|[1]]r. L. SHEPHERD & ASSOCIATES MODEL 8810-AMBE-154
(1030531  |[USA/0531/S [t [[ORNL MODEL DSK 2384
(1030540  ||{USA/0540/S |t |5. L. SHEPARD MODEL NO. 7810-9
[1030541  [[USA/0541/S [t |{5. L. SHEPARD MODEL NO. 7810-8
(1030542  |{USA/0542/AF-96 1 |[NFI-v
[1030543  |[USA/0543/8 __|i1_||SPERRY SUN SOURCE PLUG ASSEMBLY NO. 009100
1030544  |[USA/0544/8 __JIt_Jjc1s-us MODEL 789 _

1030553  ||{USA/0553/B(U)F-85 |1 ||AECL-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. 1 AND UP; THERATRON ELITE 100,
SERIAL NO. 1 AND UP

1030558  |{USA/0558/B(U)F-96 {2 |pms-87Y-18.5T

1030560 |[USA/0560/S |l1__}{LS & A MODEL NO. 7810-150

1030562  ||[USA/0562/B(U)-96 6 |[ZA/NNR1005/B(U)-96 (BEATRICE)

1030563  |[USA/0563/AF-85 5 _||[BNFL MODEL 3516 URANIUM TRANSPORT PACKAGE

'|(10303565  l[USA/0565/B(U)F-96 i1 JITN-MTR

11030566  |JUSA/0566/S ~ |1 ||SOURCE PRODUCTION AND EQUIPMENT CO. MODEL NOS. GAND T

[1030567 *|[USA/0567/AF-85 __|l1_|[DOT SPECIFICATION 21PF-1 AND 21PF-1B PROTECTIVE OVERPACKS

1030570 "US AJOSTOIS A ;S\(I).Il;%é;EOMEGA SERVICES, INC. MODEL CSN0010-192 BRACHYTHERAPY

[1030571  |[USA/0571/S Il [[VARIAN MODEL VS-2000

(1030575  |lUSA/0575/H(U)-96 1 |[2000 MED PACKAGE

1030577 _|[USA/0577/B(U)F-96 1_||cOG-OP-30B OVERPACK .

1030578  ||USA/0578/B(U)-96 [l ][MDS NORDION MODELS F-231 AND F-231-MK2; SERIAL NOS. 11 AND UP

[1030585 |lUSA/0585/AF-96 Il }]MODEL MST-30

1030587 |[USA/0587/B(U)-85 . gg;srgg%%b: GAMMACELL 40 MK3 IRRADIATOR, SERIAL NO. 11 AND

[1030589 ||USA/0589/B(U)-85 |4 |IMDS NORDION F-327/F-448 TRANSPORT PACKAGE
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11030591  [[USA/0591/B(U)-96 |5 [[REVISS MODEL NO. 37504
[1030592  |[USA/0592/H(M)-96 [lo |IMODEL 48X AND 48Y CYLINDERS
1030596  |[USA/0596/B(U)-96 o J[UK. DESIGN NO. 3605D ~ —
1030597  |JUSA/0597/S j0  |[MODEL X.2050 SERIES SOURCE CAPSULES
(1030603  |[USA/0603/S |1 ||AEA TECHNOLOGY QSA, INC. MODEL X.2163 SOURCE CAPSULE
(1030606  |[USA/0606/S o |[AEA TECHNOLOGY MODEL VZ-64/1
1030608 "US AJ0608/S 0 ggggg SPRODUCIA'ION ANB ig}f]g{h;{qﬁ(g@'r“ 28.2%1(5)1221135 B, G,R AND T MODEL
11030611  |[USA/0611/B(U)F-85 [0 |[MTR-D TRANSPORT CASK
[1030612  JlUSA/0612/5 |2 JJAEA TECHNOLOGY QSA, INC. MODEL NUMBERS X.1301 AND X.1302
(1030614  |lUSA/0614/8 |ll_J[AEA TECHNOLOGY QSA MODEL X.1218
1030615  ||USA/0615/S 1 _||AEA TECHNOLOGY MODEL X.2001
El e e O R e e
1030618  |[UsA/0618/8 |1 J/AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2109
[1030619 |[usA/0619/S |3 |IAEA TECHNOLOGY QSA, INC. MODEL NUMBERS XN146 AND AXN146
(1030620 |[USA/0620/S |1__]|AEA TECHNOLOGY QSA, INC. MODEL-NUMBER X.1188
1030622 |lusasoeazss 0 éssg.rsc()nr;% PRODUCTS LABORATORIES MODEL NOS. CS7.50P/O, CS7.50P/P AND
(1030623 ||[USA/0623/5 [t ]]JAEA TECHNOLOGY QSA, INC. MODEL X.4
1030624  |[USA/0624/S |l ]|AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2
1030625  |[USA/0625/S 1 _][AEA TECHNOLOGY QSA, INC. MODEL X.25
11030627 ||USA/0627/S 1 ||AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2084
1030628  ||USA/0628/S l1_[[AEA TECHNOLOGY QSA, INC. MODEL NUMBER X.2055
1030629 |[USA/0629/S |1 ||AEA TECHNOLOGY QSA, INC. MODELS X.14 AND X.14/1

‘1030631 |[UsA/0631/s [t ]JAEA TECHNOLOGY QSA, INC. MODEL NUMBER X.3
(1030632  |[USA/0632/S |3 ||JAEA TECHNOLOGY QSA, INC. MODEL NUMBERS AX1, X.1, AND X.1/2
[1030634 |lUSA/0634/S 2 |[AEA TECHNOLOGY QSA, INC. MODEL X.8 -
1030635 |[USA/0635/S [l ]|AEA TECHNOLOGY QSA, INC. MODEL X.1276
(1030636 |[USA/0636/B(U)-96 |l2_]lcC 33 TRANSPORT CONTAINER LOADED AN IBL 437C IRRADIATOR
[1030638  ||USA/0638/S llo |[AEA TECHNOLOGY QSA, INC. MODEL VZ-260
(1030639 |[USA/0639/S |2 ||AEA TECHNOLOGY QSA, INC. MODELS X.1191 AND X.1191/1

11030640 ||USA/0640/S 2 ||AEA TECHNOLOGY QSA, INC. MODEL X.9
(1030643  JlUSA/0643/S 2 |[AEA TECHNOLOGY QSA, INC. MODELS XN177 AND AXN177
[1030645 |[USA/0645/S 2 ||AEA TECHNOLOGY QSA, INC. MODEL XN159/XN160
11030646  |[USA/0646/S {2 |IAEA TECHNOLOGY QSA, INC. MODELS X1094 AND AX1094
(1030647 |[USA/0647/S [i2 |[AEA TECHNOLOGY QSA, INC. MODELS X224 AND AX224
1030649  |[USA/0649/S |2 [AEA TECHNOLOGY QSA, INC. MODEL X.1272
1030650  ||USA/0650/S |2_][AEA TECENOLOGY QSA, INC. MODEL X.1187 -
[1030651 JlUSA/0651/S . |[1__J[AEA TECHNOLOGY QSA, INC. MODEL X.1018
1030652  |[USA/0652/8 |2 ][AEA TECHNOLOGY QSA, INC. MODEL XN,214
[1030653  |[USA/0653/AF-96 [[3 JITNE-X1 )
(1030654  |[USA/0654/S-96 [0 ]ISOTOPE PRODUCTS LABORATORIES MODELS 67-65XX
[1030656 ||USA/0656/B(U)-96 0 ||GANUK MODEL GA-01 TRANSPORT CONTAINER
| L i
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||1030657 |lusasesiis [2 ||AEA TECHNOLOGY QSA, INC. MODEL X.103

P 1030659 |[USA/0659/S |2 ]|AEA TECHNOLOGY QSA, INC. MODEL X.20

11030662  |{USA/0662/S [2 J|AEA TECHNOLOGY QSA, INC. MODEL X.1275

1030663  J[USA/0663/S 2 J]JAEA TECHNOLOGY QSA, INC. MODEL X.1186 -
1030665 |[USA/0665/B(U)-96 1 |I]MDS NORDION F-431/GC-1000 OR F-431/GC-3000

1030667 ||USA/0667/H(U)-96 [0 ]l48Y-IDTC

(1030668 |[USA/0668/B(U)F-96 {1 |lFse6s

(1030670  |[USA/0670/S

||1 I AEA TECHNOLOGY QSA, INC. MODEL X.220

[1030670B |[USA/0670/B(U)-96 [lo |AEA TECHNOLOGY MODEL 3746B
(1030671 |[USA/0671/B(U)F-96 [0 |[TN-MTR

[1030672  |[USA/0672/S

|

||AEA TECHNOLOGY QSA, INC. MODEL X21

[1030673 |[USA/0673/S

Il

[[AEA TECHNOLOGY QSA, INC. MODELS XN30/0, XN30/1, AND XN30/2

1030674  |[USA/0674/B(U)-96 |0 ][MDS NORDION F-430/GC-40 OR F-430/CIS MODEL IBL 437C
1030675 ||USA/0675/S [0 ||AEA TECHNOLOGY QSA, INC. MODEL X2035
1030675B |[USA/0675/B(U)F-96 o ]lFs47 ~

|l1030676 _|[USA/0676/S [0 |[AEA TECHNOLOGY QSA, INC. MODEL X451

1030677 [[USA/0677/S

[0 ]JAEA TECHNOLOGY QSA, INC. MODEL X9032/1

1030678  |[USA/0678/S

|l

AEA TECHNOLOGY QSA, INC. MODEL X93

[1030679  |[USA/0679/H(U)-96

11

48X OR 48Y CYLINDERS WITH BLANKET-TYPE THERMAL PROTECTION (BTP)

1030680 |{USA/0680/H(U)-96

|2 ]j48x OR 48Y CYLINDERS WITH COMPOSITE-TYPE THERMAL PROTECTION (CTP)

][1030681  |[USA/0681/H(U)-96

1

48X OR 48Y CYLINDERS WITH RESIDUAL (HEEL) QUANTITY OF URANIUM
HEXAFLUORIDE

[1030682  |[{USA/0682/S

[0 |[AEA TECHNOLOGY QSA, INC. MODEL XN294/XN295

(1030683 ||USA/0683/S

[0 |[AEA TECHNOLOGY QSA, INC. MODEL X1290

[1030684 |[USA/0684/S o JJAEA TECHNOLOGY QSA, INC. MODEL X2087
1030685 ||[USA/0685/S {0 ||AEA TECHNOLOGY QSA, INC. MODEL X.117
(1030686 ]|USA/0686/S 0 |[AEA TECHNOLOGY QSA, INC. MODEL X.97
[1030687 |[USA/0687/S [0 ][AEA TECHNOLOGY QSA, INC. MODEL X.94
[1030688 |[USA/0688/S 0 |[AEA TECHNOLOGY QSA, INC. MODELS X.92 AND X.92/2
1030689  [[USA/0689/S {0 ||AEA TECHNOLOGY QSA, INC. MODEL X56
(1030690 |{USA/0690/S |0 _J[AEA TECHNOLOGY QSA, INC. MODEL X2110 INNER CAPSULE
(1030691 JlUSA/0691/S o JJAEA TECHNOLOGY QSA, INC. MODEL X1274
1030692  [[USA/0692/S 0 |IAEA TECHNOLOGY QSA, INC. MODELS X2162/1 THROUGH X2162/7
1(_1 030604 ||USA/0694/S o ﬁgﬁ I')rEEEHNOLOGY QSA, INC. MODEL XN46 CAPSULE IN A MODEL X0876
[1030697 ||USA/0697/B(U)-96 [0_][MDS NORDION F-458/F-448 TRANSPORT PACKAGE
1030698 |[USA/0698/S [0 ][AEA TECHNOLOGY QSA, INC. MODEL X2083
1030699  ||USA/0699/S |0 ][AEA TECHNOLOGY QSA, INC. MODEL X2043
(1030701 }{USA/0701/S [0 ||AEA TECHNOLOGY QSA, INC. MODEL X1237
[1030702  |[Usa/o702/s [l ][AEA TECHNOLOGY QSA, INC. MODEL X108
1030703  |[USA/0703/S ~|fo ]][AEA TECHNOLOGY QSA, INC. MODEL X7
1030704 |[USA/0704/S [0 J[AEA TECHNOLOGY QSA, INC. MODEL XN162/3 _
1030705 _||USA/0705/S 0 ||AEA TECHNOLOGY QSA, INC. MODEL XN28 '
1034909  ||USA/4909/AF 16 |[DOT SPECIFICATION 21PF-1A AND 21PF-1B OVERPACKS
r 2 Ll e

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



Certificate Retrieval Page

Page 10 of 1

1034986  ||usA/4986/AF |29 [[MODEL NO.RA-3
1035979  |[USA/5979/B() |7 ]|ALPHA OMEGA SERVICES, INC. 5979
MDS NORDION INC. MODEL F-144 SHIPPING CONTAINER, SERIAL NUMBERS 1,
1036050 WIUSA’ 6050/B(U) 13 fls, AND 9, AND MODEL F-144-AC, SERIAL NUMBER 3
[1036078  |[USA/6078/AF 2 |IMODEL NOS. 927A1 AND 927Cl1
'loz 6125 |Usas125/BU) 13 |[MDS NORDION GAMMACELL 220 IRRADIATOR, SERIAL NOS. 1 TO 256
INCLUSIVE
1036162 |[USA/6162/B(U) 17 I;/;Di Sgls{i)ION INC. F-127 J-ROD SHIPPING CONTAINER, SERIAL NUMBERS 50,
MDS NORDION F-327/F-112 AND F-327/F-113 SHIPPING CONTAINERS IDENTIFIED
1036214  {|USA/6214/B(U) 17 /I8y SERIAL NO.
MDS NORDION F-143 TRANSFER CASE, SERIAL NOS. 20, 50, 53, 54, 59, 62, AND 64;
1036217  |[USA/6217/B(U) 16 |lF.158 TRANSFER CASE, SERIAL NOS. 3.4, 5, 6,8, 9, 10 AND 14
MDS NORDION F-168 SHIPPING FLASK, SERIAL NOS. 20, 21, 28, 31, 32, 33, 36, 38,
1036306  |[USA/6306/B(U) 15 130, 42 TO 52 INCLUSIVE
' MDS NORDION F-147 TRANSFER CASE, SERIAL NUMBERS 3, 6, 7, 8, 10 TO 27, 29
1036355 "USA/6355/B(U) 13 |lr0 48, AND 50 TO 60
11036581 ||USA/6581/AF-85 |26 |[SIEMENS POWER CORPORATION NO. 51032-1
[1036613  |[USA/6613/B(U)-96 |12 |IMODEL NO. 702
(1036788 [[USA/6788/B(U)-96 {4 [[SAFEKEG
1039027  [{USA/9027/B(U)-96 16 ||741-OP
1039034  |[USA/9034/AF-85 12 |[TRIGA-1
1039035  |[USA/9035/B(U)-96 12 ||680-OP
11039036  |[USA/9036/B(U)-96 13 ||[MODEL SPEC C-1

{1039037  [{USA/9037/AF-85

12_|[MODEL NO TRIGA-2

11039056 ||{USA/9056/B(U)-85

11

|[SOURCE PRODUCTION & EQUIPMENT COMPANY, INC. MODEL SPEC 2-T

(1039148  [[USA/9148/B(U)-96 8 |l770 __
1039150 ||USA/9150/B(U)-85 6 |[PAT-2
1039157  |[[USA/9157/B(U)-85 6 ||[R-100
[1039165  ||USA/9165/B(U) 6 ||AEA TECHNOLOGY MODEL NO. 855
 |[1039185  |lUSA/9185/B(U)-96 6 |(OP-100
1039187 |[USA/9187/B(U)-96 |[7_]l86s
1039196 |[USA/9196/AF-85 [[23 |fux-30 B ] -
[1039204 |[USA/9204/B(U)-85 1_|[CNS 10-160B
[1039215 |[USA/9215/B(U) 8 |[NPI-20WC-6 MKII
11039217 |[USA/9217/AF (12 ]|AMERICAN NUCLEAR FUELS CORPORATION MODEL ANF-250
[1039225 |[USA/9225/B(U)F-96 31 [NAC-LWT
11039228  ||USA/9228/B(U)F-85 11 ||GENERAL ELECTRIC MODEL 2000
(1039234  |[USA/9234/B(U)F 12 [[NCI-21PF-1
(1039239  ||USA/9239/AF 13 |[MODEL NOS. MCC-3, MCC-4, AND MCC-5 PACKAGINGS

1039248  |[USA/9248/AF

18 ||[FRAMATOME ANP MODEL NOS. SP-1, SP-2, SP-3

1039250  ||USA/9250/B(U)F-85 l6 [[5x22

(1039258  |[USA/9258/B(U)-8596 |[MDS NORDION INC. MODEL NO. F-294 TRANSPORT PACKAGE

[1039263  |[USA/9263/B(U)-96 6 |[SPEC-150 —
[1039269  ||USA/9269/B(U)-96 4 |IMODEL NO. 650L

|
|
|
|
|
|
|
|2
|
|
|

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



Ce;tiﬁcate Retrieval Page Page 11 of 1
1039272 ||lUsA/9272/AF-85 li |lce-B1
11039282 |[USA/9282/B(U)-96 [l |[sPEC-300
1039283  |[USA/9283/B(U)-96 |1 _J[AEA TECHNOLOGY MODEL NOS. OPL-660 AND OP-660
(1039284 |USA/9284/B(U)F-85 ][0 ||ESP-30X PROTECTIVE SHIPPING PACKAGE
1039285 |[USA/9285/AF-85 |2 1isrp-1
(1039288 [{USA/9288/AF-85 [ |[ECO-PAK OP URANIUM OXIDE TRANSPORT UNIT (OP-TU)
(1039290  ||USA/9290/B(U)-96 |3 |[MDS NORDION INC. MODEL NO. F-430/GC-40 TRANSPORT PACKAGE
(1039294  [[USA/9294/AF-85 |4 J[GLOBAL NUCLEAR FUEL MODEL NO. NPC
llmgzﬁ [(USA/9296/B(U)-96 |3 J[AEA TECHNOLOGY 880 SERIES PACKAGES
(1039297  [{USA/9297/AF-96 |0 _JITRAVELLER STD AND TRAVELLER XL
[1039299  |[USA/9299/B(U)-96 [ ][MDS NORDION INC. MODEL NO. F-423 PACKAGING/OVERPACK
(1039309  |[USA/9309/B(U)F-96 [0 [RAJ-IT
11039310 |[USA/9310/B(U)-96 o ][MDS NORDION INC. MODEL NO. F-431/GC-1000 OR F-431/GC-3000
1039516 |[USA/9516/B(U)F-85 4 %(;gl;]; 1KW - For a copy of this CoCA, contact Dirk Cairns-Gallimore, NE-50, at (301)

http://www.rampac.com/certificates/certificate_retrieval _page.h&n 04/19/200
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Marc-André Charette

Regulatory Affairs Senior Associate
MDS Nordion

447 March Road

Kanata, Ontario

Canada, K2K 1X8

SUBJECT: ISSUANCE OF NR-0220-S-127-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-164 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-André Charette

Regulatory Affairs Senior Associate
MDS Nordion

447 March Road

Kanata, Ontario

Canada, K2K 1X8

SUBJECT: ISSUANCE OF NR-0220-S-127-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-164 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\nr0220s127s.cmp.wpd

To receive a copy of this document, Indicate In the box: "C* = Copy without attachment/enclosure "E® = Copy with attachment/enclosure °*N* = No copy

[[OFFICE [msIB E|MSIB i
INAME  |SLee JJankovich I
[[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 J

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-André Charette

Ottawa, Ontario Regulatory Affairs

Canada, 2K2 1X8 613-592-3400, ext 2421

The Applicant is (check one): I1f 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 Malling 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

o A

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.,
General Licensees under 10 CFR 31.5): 10 CFR 34, 32.210

Periodic Leak-Testing is Not Required

X 6 Months Radionuclides and Maximum Actlivities (including loading
tolerance): Antimony-124 pelites, 80 mCi (2.96 GBq)

Attached is justification for a leak test | Cobalt-60 pellets, 50 Ci (1.85 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 ACT OF JUNE 25, 1948 62 STAT. 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A
WILLFULLY FALSE STATEMENT OR REPRESENTATION TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS
TO ANY MATTER WITHIN ITS JURISDICTION.

Certifying Officer — Typed Name and Title




CHECKLIST

Registration Certificate Holder: MDS Nordion
Model: C-164

DESCRIPTION

OK/DEF

1*Reviewer | 2™Reviewer

COMMENTS

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 ANS! classification sufficient (from ANSI N43.6 and| x Radiography in device - 43313
ISO 2919): Gamma gauge in device - 43232
Radiography - Unprotected ...............c..0. 43515 .
Radiography-InDevice ...........cecceven... 43313 C-164: 64334
Medical - Radiography .......cciiienveenannns 32312

Medical-y Teletherapy .......cccveeeiiiin.. 53524

Medical - Brachytherapy .........ccovivevincnnnn 53211

Medical - Source Applicators .............c.... . 43312

y Gauges-Unprotected .......c.vveeiiniannns 43333

yGauges-InDevice ........ciiiiiiaiiieannn 43232

B Gauges, Low Energy y Gauges, or

X-rayfluorescence .......ccecvveencennennanan 33222

OilWellLogging ..cveveerrnvrinrinennonnnnns 56522

Portable Moist/Density .......cocvviieniennns 43333

Neutron Applications  .........coviiiiaa.n, 43323

Calibration source activity > 30uCi (1 MBq) ....... 22212

virrmadiators (1) ...cveviiiiiin it it 43323

yvirrmadiators (ILN) ..ceeinennieniierieienenn. 43424

ylrradiators (1L WL IV) ..o oeniiiii it 53424

Chromatography .........cciiiiinrinnncnnnss 32211

StaticEliminators ........iiiiieieiiiiininnn.. 22222

SmokeDetectors ......iiiiiiiiiii it 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 tobeamor | 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
1“Reviewer | 2@Reviewer
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 RAIl #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 RAl #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: I for antimony -124, Co-60, Ir-
etc.) 192 are 9.8, 13.2, 4.8 (R-cm%hr-mCi)
Check antimony-124: 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 inv? law. N/A
Verify radiation surveys for non-y radiation have not been N/A

calculated using inv? law.




CHECKLIST

Registration Certificate Holder: MDS Nordion
Model: C-164

DESCRIPTION OK/DEF COMMENTS
1*Reviewer | 2~Reviewer
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
gg Manual and comparison of manual to Regulatory Guide X
INSTALLATION
Fixed, portable, movable, fixed installation but portable N/A
source housing
Inherent shielding, inaccessibility N/A
Beam access: size of air gap/opening to beam and use of N/A
interlocks, locks, additional shielding or barriers
Mounting integrity N/A
SAFETY INSTRUCTIONS A _
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 Licensees: 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

1*Reviewer

2™Reviewer

COMMENTS

SERVICING

The following activities may be performed by the persons
indicated:

Will be
Offered
by the
Applicant

Activity by a General

Licensee

Only by a
Specific
Licensee

Installation

Relocation

Maintenance

Repair

XIX| X XX

Source Exchange

Calibration N/A

bad

Leak Testing

x

Radiation Survey

Training . X

FOREIGN VENDORS

Drop ship

N/A

Who and where is source installed

Gamma gauges or industrial radiography

Leak test and radiation surveys

X

6 months

QA in the U.S.

1% Reviewer Signature: /RA/

2" Reviewer Signature:

Date: 02/19/02

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 Statc 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 specificd below.

1. Licensee: Boulder Scientific Company

2. Address: P.O. Box 548, Mead, CO 80542
3. License Number:  Colo. 011-01, Amendment No. 12
4. Expiration date: February 28, 2009

5. Reference Number: Fee Category: 3.B

6. Authorized Radioactive Material and Uses:

A. The licensec is authorized to possess and use not more than a total activity of 163 GBq
(4.4 Ci) of '*Sb (Antimony-124) scaled 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 *’Cs (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-RH-18 Colorado License No. 011-01, Amendment No. 12 Page 1 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.

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Page 2 of 4
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24,

25.

26.

27.

28.

State of Colorado
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

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”.

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.

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

A. Dby transfer of waste to an authorized recipient;
B. by transfer to a specifically licensed récipient; or,

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

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.

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”.

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 Colorado License No. 011-01, Amendment No. 12 Page 3 of 4



29.

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,
placarding of the transport vehicle, and accident reporting set forth in the regulations of the
U.S. Department of Transportation.

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 /

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Page 4 of 4
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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
111 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
111 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/ea97541.htm!l 03/28/2005
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'reglstratlon 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 refiect 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
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 contro! 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 radlatlon safety mformatlon about |ts product and for its registration,

manufactured and distributed i rial in @ manner that
was not in accordance wit isi jon 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)

http://www.nrc.gov/reading-rm/doc-collections/enforcement/actions/materials/ea97541.html 03/28/2005
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2. In support of Registration Certificate NR-0220-5-103-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-101-5 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 111 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 23 day of January 1998

http://www.nrc.gov/reading-rm/doc-collections/enforcement/actions/materials/ea9754 1.html 03/28/2005
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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. 011-01, Amendment No. 12
4. Expiration date: February 28, 2009

5. Reference Number: Fee Category: 3.B

6. Authorized Radioactive M aterial and Uses:

A. Thelicensee is authorized to possess and use not more than atotal activity of 163 GBq
(4.4 Ci) of '**Sb (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. Thelicensee is authorized to possess and use not more than a total activity of 185 Bq
(5 nCi) of '¥Cs (Cesium-137) contained in an Isotope Products sealed source.

CONDITIONS

h 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 lItem 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 M odel 200 beryllium detectors in use at:
A. Brush Resources Inc., Delta Utah (mill 1aboratory, and mine laboratory)
B. Brush Wellman Inc., Elmore, Ohio (laboratory only)

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Page 1o0f4
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13.

14.

15.
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18.

19.

20.

21,

22,

: State of Colorado .
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

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

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.

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.

Radioactive material authorized by Item 6.B of thislicense shall be used as areference
source.

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.”

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

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

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

Radioactive material authorized by 1tem 6.A of this license shall be tested for |eakage and/or
contamination in accordance with RH 4.16 of the State of Colorado Rules and Regulations
Pertaining to Radiation Control.

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

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

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.

The licensee shall list the emergency contact telephone number(s) of the Radiation Safety
Ofticer in the procedures manual for emergency notification.

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Page 2 of 4
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: State of Colorado
Department of Public Health and Environment

RADIOACTIVE MATERIALS LICENSE

23. A. Each device distributed under this license shall bear a durable, clearly visible and legible

24,

label or labels containing the device model and serial number, the radiation symbo! in colors
magenta or purple on ayellow 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 1S PROHIBITED".

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 transter possession and/or control of materials or products containing

26.

27.

28.

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. asprovided otherwise by specific condition of this license pursuant to the requirements
of RH 3.22 of the Regulations.

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. theradionuclide and activity of the source(s) transferred; and

D. thedate of the transfer.

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 M aterial”.

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 |, Code of Federal Regulations) are not applicable to shipments by land

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Page3of 4
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29,

Date: 7duly 04

A 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,
placarding of the transport vehicle, and accident reporting set forth in the regulations of the
U.S. Department of Transportation.

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 thislicense 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 (M odel
310); and

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

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

FOR THE COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT

By: / Thomas Pentecost /.

OR-RH-18 Colorado License No. 011-01, Amendment No. 12 Paged of 4
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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 . o
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.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, | am looking at what activity (or activities) the model

C-164 is manufactured with when Antimony-124 (Sb-124) is used. That s,
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 B{ingham 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 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. 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-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 1X8,
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-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.

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).

ltem 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. | 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 - | 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).

https://www.hsrd.ornl.gov/nrc/sources/pdf/02200127.pdf

| 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://iwww.nrc.gov/reading-rm/doc-collections/enforcement/actions/materials/ea97541 .htmi

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-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 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 altachments 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



