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ltalcementi Group 

Capitol Cement Corporation 
1826 South Queen Street 
Martinsburg, WV 25401 

To: 
Security and Industrial Branch 
Division of Nuclear Material Safety 
U.S. Nuclear Regulatory Commission, Region I 
475 Allendale Road 
King of Prussia, PA 19406-1415 
Donna M. Janda Tel.:610-337-5000 Fax:610-337-5269 
Ref.: Amendment to License Number 

47-1 1451-01 (Amendment No. 12) 

August 16, 2007 

Hello Ms. Janda, 

1826 sou:? Q W ~  street 
P O  ~ 0 ~ 8 8 5  
Maninsburg. W 25402 

TPI 13041 260 1800 
Fax (304) 267 2617 

fl,YfJ 3 

We hereby are requesting an amendment to our Materials License No. 47-1 1451-01 (Amendment 
No.12) Expiration date of February 28, 2014, Docket No. 030-06692, to include Californium Cf- 
252; and a change to the posted PO Box address. 

Our equipment Thermo Gamma Metrics Model CBX Cross-Belt Elemental Analyzer is a PGNAA 
(Prompt Gamma Neutron Activation Analysis) elemental analyzer used by industries where the 
chemical and physical analysis of bulk materials must be determined for environmental 
compliance, material quality compliance, process control and process optimization. Materials 
pass through the device on a conveyor belt. The CBX analyzer is completely automatic in 
operation and has no moving parts. No personnel are required to be in any location near the 
enclosure at any time during operation except for source leak testing and for brief, occasional 
inspections of the material-handling tunnel. 

The unit houses Cf-252 sources and photon radiation detectors. The sources are made by two 
manufactures: Frontier Technologies and QSA Global, Inc. (former AEA Technology or 
Amersham). Sources are leak tested in accordance with ANSI N542-1977, and are classified as 
C64545 or E66363 (Frontier sources). Attached are the Sealed Source Device Registries for 
each of these companies as well as the Sealed Source Device Registry for the Thermo Gamma 
Metrics CBX. 

Our unit will have a nominal load of 38 micrograms (20.41 millicuries) of Cf-252, or a matching 
pair of 19 micrograms (10.21 millicuries). The unit is design to take a maximum of six sources for 
a total of 80 micrograms (42.96 millicuries) but for replenishment purposes we propose 8 sources 
with a total of 80 micrograms. 

The access panel on the device will be always locked to prevent unauthorized access to the Cf- 
252 sources. Only Thermo Gamma Metrics or our licensee personnel may access the interior of 
the device. Total dose to users is conservatively estimated to be less than 24 mrem in a year. 
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Personnel involved with the operation of the analyzer will complete a Training Course 
given by Thermo Gamma Metrics at the time of Installation and Commissioning as per 
the following: 

I. Atomic Structure and Radioactivity (1 hr) 
A. Particulate (Alpha, Beta, Neutron) 
B. Electromagnetic (X and Gamma) 
C. Decay, Half-Life 
D. Interaction of radiation with matter 

I I .  Radiation Dose Units and Terminology (5 hr) 

111. Working with RadiatiodALARA (5 hr) 
A. Time 
B. Distance (Including Inverse Square Law) 
C. Shielding (Including Half-Value Layers) 

IV. Biological Effects (5 hr) 
A. Exposure vs. Contamination 
B. Short Term Effects 
C. Long Term Effects 
D. Background Radiation 

V. LicensinglRegulations (5 hr) 
A. Types of Licenses 
B. Dose Limits, Monitoring Requirements 
C. Leak Testing, Surveys, Inventory, Shutter Check, Posting, Labeling 
D. Installation, Relocation, Maintenance, Repair - who is authorized? 
E. Records 

VI. Operating and Emergency Procedures (5 hr) 

VI. Quiz and Review (5  hr) 

Should you have further questions let us know and we will be pleased to answer them, 

Best Regards, 

Mark Andrews 
Radiation Safety Officer, (304) 260-1827 
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NO.: CA-0305-D-I 1 3 4  DATE: December 14,2006 AITACHh4ENT 1 OF 12 

Attachment 1 - Isometric Drawlng Of Model CBX Deviw 
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(AMENDED IN lTS ENmcerU) 

- DATE: December 14,2006 No.: CA-0305-D-1134 

Attscbment 2 -Front View Of Model CBX Dovlce 
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CA-0305-D-I 1 3 3  DATE: December 14,2006 ATTACHMENT 3 OF 12 

Attachment 3 -Orthogonal Drawing Of Model CBX Device (Hydrogenous) 
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Attachment 4 - Source Rod Placement Details Of Model CBX DeVrCe 
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Attachment 5 -Engineering Drawings Of The Model CBX Device 
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NO.: CA-0305-D-113-5 DATE: December 14,2006 APACHMENT 6 OF 12 

CAUTLON 

RESTRIKICTED AREA __ . 

Attachment 6 -Labeling Placards For The Model CBX Device 
~ ~ - _ _ -  

Therm I_ F L P r o N  ICnrol*W 

THE RECEIF'T. POSSfSSlON, USE, ANI) W S K E R  OF THIS DEVICE, MOD6L 
SERIALNO. ,ARESIWECTlY) AGENERALUCENSEOR 

THE E~UIVALENTANDT~EREGUL*TIONSOPTHP. 1I.S.NRCOROFASTAm 
W I ~ - k H I C H & E N R C R A S  ENTW(ED INTO AN AGUISEMENTFORTII6 
EXERCISE OF RECIILATORY ALPMORI'IY. 

ISOWI'E: CF-251 
A C T I V I T Y :  
DATE OF ASSAY: 

THIS DWICE SIlALLBELEAK'WrED UY ASPP.CIFICIICENSYEAT 
INTERVALS NOT ID EXCfEIJ 6 MOK'THS. 

'17nS L\BY.I .SHAUBE MAINTAINED ON M E  DEVlCli IN A 
LEGIBLECONDI'PION. REMOVALOFTHIS U B E L I S  
PROHIBLTCD. 

I 

b.4 a CAUI'IDN - RADIOACI'IVE M A T E N U  
_ _ _ . _ _ -  ~ _ _ _ _  - 
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- DATE Wrnba' 14,2006 - NO.: CA-0305-D-113-S A'RACHMENT 7 OF 12 

Attachment 7 - Measurement Locations For The Model CBX Device 
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SAFETY EVALUATION OF DEVICE 

(AMENDED IN ITS ENTRETY) 

mC.4-030s-D-I 13-S DATE. December 14,2006 ATTACHMENT 8 OF I2 

Attachment 8 - Resnlts Of Radiation Survey For A CBX Conflgnred For Eydmgenous 
Materials On A loo0 mm Conveyor Belt With 18 mlcrogrrnw of Cf-252 
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(AhGNDED IN TTS ENTIRETY) 

- DATE December 14,ZOM I NO.: CA-0305-D-1134 ATTACHMENT 9 OF 12 

Attachment 9 - Reults Of Radiation Survey For A CBX Configured For Low- 
Hydrogeaoua Materials On A 1000 mm Conveyor Belt With 38 micrograms of Cf-252 
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i?Q CA-0305-D-113-S DATE: December 14.2006 ATTACHMENT 1.1 OF 12 

Attachment 11 -Results Of Radiation Survey For A CBX ConTgared For Bydrogeoous 
Materials On 72" Conveyor Belt Wth 40.9 micrograms of Cf-252 

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

IAMENDFD IN ITS ENTIRETY) 

OH-0298-S-101-S Date: May 31, 2005 P a g e : l O f ?  

DEVICE TYPB: Neutron Source 

MODEL: FTC Model 10 series 
(10, IOS, 210, 210s) 

WPACTURER/DISTRIBUTOR: 
Frontier Technology Corporation 
1641 Burnett Drive 
P. 0. Box 486 
Xenia, OH 45385 

ISOTOPE : 

Californium-252 

MAXIMUM ACTIVITY: 

192 GBq (5.2 Ci. 10 mg) 

LEAK TEST FREQUENCY: 
6 months 

PRINCIPLE USE: 

CUSTOM DEVICE: 

(H) General Neutron Source 

- Yes No (I 



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICBS 
SAFETY EVALUATION OR SEALED SOURCE 

(AMENDED IN ITS ENTIRETY) 

- NO: OH-0298-S-101-S Date: May 31, 2005 Page:2of7 

DEVICE TYPE: Neutron Source 

DESCRIPTION: 

The Frontier Technology Corporation (FTC) Model 10 neutron source 
series is a family of four singly encapsulated Californium-252 
sources. Californium-252 in the form of CfPd cermet or alloy is 
sealed inside a type 304L stainless steel Zircalloy-2 capsule by 
tungsten-inert-gas (TIG) fusion welding. 

The basic Model 10 source uses a Type 304L stainless steel capsule 
made to PTC drawing AlO010-AA00. The Model 210 has dimension 
identical to the Model 10, but uses a zircalloy-2 capsule made to 
FTC drawing A10010-ZA00. The Models 10s and 210s are shortened 
versions of the Models 10 and 210 respectively, and are made to FTC 
drawings A10010-AB00 and A1001o-ZB00 respectively. 

External dimensions of the Models 10 and 210 are 5 . 5  mm (0.217 
inches) in diameter and 2 4 . 6  mm (0.97 inches) long. External 
dimensions of the Models 10s and 210s are 5.5 mm (0.217 inches) in 
diameter and 11.9 nun (0.47 inches) long. 

The internal cavity may also contain stainless steel, copper, 
ceramic or zircalloy spacers to position the active material 
provided that the minimum void volume requirements of PPC are 
maintained. Minimum seal weld penetration is 0.76 nun (0.030 
inches) . 
The Model 10 and Z10 are FTC's embodiment of the Savannah River 
Laboratory's Series SR-Cf-lX, in Type 304L and Zircalloy-2, 
respectively. 

The source model specific activity limits and materials of 
construction are tabulated below. 

Model Material Maximum Cf Activitr 
10 304L stainless steel 192 GBq (10 mg, 5 . 2  Ci) 
10s ' 304L stainless steel 76.8 GBq (4 4, 2.1 Ci) 
210 Zircalloy-2 192 GBq (10 mg, 5.2 Ci) 
210s Zircalloy-2 76.8 GBq (4 mg, 2.1 Cif 

The manufacturer certifies that the sealed sources meet the special 
form qualifications. 



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

(AMENDED IN ITS ENTIRETY) 

OH-0298-S-101-S Date: May 31, 2005 -3of7 

DEVICE TYPE: Neutron Source 

LABELING: 

The PTC Model 10 series neutron source is intended to be used either 
as a singly encapsulated source or as the inner capsule of a multi- 
encapsulated source. When used as a singly encapsulated source the 
capsule will be electro-etched, engraved or imprinted with a unique 
serial number in the format of FTC-CF-XXX, FTC-CF-XXXX, fTC-CF- 

without hyphens) to identify the manufacturer, isotope, zircalloy a8 
the capsule material ("2") and unique number. The capsule will also 
be electro-etched, engraved or imprinted with the words CAUTION 
RADIOACTVE MATBRIALS. When the 12 mu 10.47 inch) length capsule is 
used it will be denoted as a Model 10s or 210s (short) source. 
These capsules will be marked with the word RADIOACTIVE. When used 
as the inner capsule of a multi-encapsulated source, the outer 
surface of the outermost capsule shall be marked as specified above. 

XXXXX, FTC-CF-WXX, FTC-ZXXXX, Or FTC-CF-ZXXXXX (or these formats 

DIRGRAM: 

Attachment 1 - FTC Model 10 Series 
CONDITIONS OF NORMAL USE: 

The FTC Model 10 series is intended for various ne tron source 
applications under environmental conditions that e not detrimental 
to type 304L stainless steel or Zircaloy-2 capsul material. 
Typical uses include neutron radiography, activat on analysis, 
process control by activation analysis and nuclea fuel rod 
scanning. For some applications such as those re 
very small physical dimensions the Model 10 serie 

The useful life of the Model 10 source is expected to be that period 
during which the neutron output is adequate €or the intended use. 
Californium-252 has a half-life of 2.6 years. 
which the Model 10 series conforms show that it will meet the 
Special Form criteria at the time o f  manufacture. In addition, 
analysis of the Model 10 capsule shows that it will meet the special 
form heating test at the time of manufacture and at any time within 
30 years after manufacture, assuming that the capsule has not been 
subjected to chemical attack or physical abuse. 

iring a source of 
may be used by 

itself. 1 
Tests of sources to 
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SAFETY EVALUATION OF SBALED SOURCE 

(AMENDED IN ITS ENTIRETY) 

No: OH-0298-S-101-S May 31, 2005 W 4 O f 7  

DEVICB TYPE: Neutron Source 

PROTOTYPE TESTING: 

The FPC Model 10 series is equivalent to the Savannah River SR-CF-IX 
primary capsule. Special Form tests were performed at the Savannah 
River Laboratory showing that the SR-CP-1X and therefore the PPC 
Model 10 series source meets Special Form criteria at the time of 
manufacture. ANSI tests were performed by Savannah River Laboratory 
and/or Monsanto Research Corporation for classification in 
accordance with ANSI N510-1968. In addition, analysis was performed 
on the FTC Model 10 series capsule using methods specified in the 
ASME Pressure Vessel Code. This analysis shows that for the 
californium quantity and void volume limits stated in this document 
that the FPC Model 10 series sources are able to pass the special 
form heating test at any time after sealing. 

Distance 
Neutron dose rate 

Gamma dose rate 

Total dose rate 

The sealed sources meet the following ANSI N43.6 classifications: 
M a  Classification 
10, 10s 97B66543 

5 cm ( 2 ' )  30 cm (12") 1 
8.8 Sv/hr 240 mSv/hr 
(880 Rem/hr) ( 2 4  Rernlhr) 
0.64 Sv/hr 1 8  mSv/hr 
(64 Rem/hr) (I. 8 Rem/hr) 
9.44 &/hr 260 mSv/hr 
(944 Rem/hr) ( 2 6  Rem/hrl 

210, z1os 97E66344 

EXTBWAL RADIATION LEVELS: 

Maxilrmm radiation levels per milligram of Cf-252 at 5 and 30 cm from 
the surface of the 6ource are sumnarized in the table below. The 
levels reported in the table are based on the dose rates for an 
unshielded californium-252 point source as reported by the 
manufacturer and are adjusted for distance using the inverse-square 
relation. 

Capsule components are made from traceable metals certified to meet 
the drawing specification. All hardware is examined for dimensions, 
fit, finish, and is cleaned prior to use. Welding is performed by 
the tungsten-inert-gas (TIG) method using a programmable welder and 
welding process previously proven to provide welds of proper 
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OH-0298-S-101-S  ate: May 31, 2005 

DEVICE TYPE: Neutron Source 

Page:Sof? 

QUAL.ITY ASSURANCE AND CONTROL: continued 

penetration and quality for the particular capsule design. 
source is fabricated to a Manufacturing Order (MO) that specifies 
the californium content, C€/Pd configuration, other internal 
components if any, and source serial number. The program also 
determines that the void volume within the source satisfies the 
minimum volume requirement for the particular californium loading 
and volume internals is verified before the MO is released for 
manufacture. 

After welding, each source will be leak tested using the Dry Wipe 
Test per paragraph A.2.1.1 of American National Standard NS42-1977 
"Sealed Radioactive Sources, Classification," NBS Handbook 126. 
Sources having less than 185 Bq (0.005 uCi) of removable 
contamination are acceptable and may be shipped to the customer. 

Each 

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE: 

License required, transfer and disposal - The source shall be 
distributed to persons specifically licensed by Ohio, an Agreement 
State or the NRCr or transferred in accordance with OAC 370111-40-19 
110 CPR 30.41 erduivalentli or exported in accordance with Nuclear 
Regulatory Cmdssion regulations. 
a specifically licensed disposal facility or by tr nsfer. 

Leak testing - The source must be leak tested by specific licensed 
person at intervals not to exceed 6 months, using techniques capable 
of detecting 185 Bq (5 nCi. 0.005 uCi1 of removab e Contamination. 

Handlinq - These sources exhibit very high dose r 1 tes when 
unshielded. 
licensed personnel using adequate remote handling equipment and 
procedures. 

Stainless Steel Source Environmental Conditions - The source shall 
not be subjected to conditions that exceed the ANSI N43.6 
classification of 97366543 or used in conditions that are 
detrimental to the 304L stainless steel capsule. The source 
classification indicates that the source met the following test 
requirements without leaking. 

The source sha 1 be disposed at 

The source should only be handled by ,experienced 
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(AMENDED IN ITS ENTIRETY) 

NO: - OH-0298-S-101-S Date: May 31, 2005 Page;6of7 

DEVICE TYPE: Neutron Source 

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE: continued 

Temperature-6 -4O'C (-40-F) for 20 minutes, 
+8OO"C (1,472-F) for one hour, thermal shock to 
2O'C (68'F). 

External 25 kN/m' ( 3 . 6  lbi/inz) absolute to 170 MN/d 
Pressure-6 (24,656 lbf/ina) absolute 
Impact-5 dropped 5 kg (11 lb) from 1 meter (3.28 ft) 
Vibration-4 90 minute test time 

25 to 80 Hz at 1.5 nun (.06") peak to peak 
amplitude and 80 to 2000 HZ at 209 

onto source 
Puncture-3 drop 10 grams (154 grain) f r m  1 m (3.28 ft) 

Zircalloy-2 Source Bnvironmental Conditions - The source shall not 
be subjected to conditions that exceed the ANSI N43.6 classification 
of 97866344 or used in conditions that are detrimental to the 
Zircalloy-2 capsule. The source classification indicates that the 
source met the following test requirements without leaking. 

Temperature-6 -40°C (-40'F) for 20 minutes, 
+800pC (1,472T) for one hour, thermal shock to 
20°C (68'F). 

External 25 kN/mz (3.6 lbf/in') absolute to 170 MN/d 
Pressure-6 (24,656 lbdin') absolute 
Impact -3 dropped 2 0 0  grams (7 0 2 )  f r o m  1 m ( 3 . 2 8  ft) 
Vibration-4 90 minute test time 

25 to 80 HZ at 1.5 nun (.06") peak to peak 
amplitude and 80 to 2000 HZ at 20g 

eource 
Puncture-4 drop 50 grams ( 1 . 7 6  0 2 )  from 1 rn (3.28 ft) onto 

This registration sheet and the information contained within the 
references shall not be changed without the written consent of the 
Department. 
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SAFETY EVALUATION OF SBALED SOURCE 

(AMENDED IN ITS ENTIRETY) 

- NO: OH-0298-S-101-S - Date: May 31, 2005 P a g e : 7 o f 7  

DEVICE TYPE: Neutron Source 

SAFETY ANALYSIS SUMMARY: 

Based on review of the Model 10 series and the information and test 
data cited below, and its history we continue to conclude that the 
device is acceptable for licensing purposes. 

Furthermore, we continue to conclude that the device would be 
expected to maintain its containment integrity for normal conditions 
of use and accidental conditions that might occur during uses 
specified in this certificate. 

REFERENCES: 

The following supporting documents for the PTC Model 10 series are 
hereby incorporated by reference and are made a part of this 
registry document: 

Letters dated June 1 7 ,  1985, July 18, 1985, and September 11, 1986 
with enclosures; 

Amendment request dated November 12, 2004 with enclosures, and 
letter dated April 4 ,  2005. 

ISSUING AGENCY: 

Bureau of Radiation Protecti n 
Ohio Department of Health b 

Reviewer: 
5-3 I - 05 Date: 

Karl Von Ahn, RRPT 

r-. 
Date:3- 31-05 Concurrence: 

Shannon Dettmer, Health Physicist 
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SAFETY EVALUATION OF SEALED SOURCE 

(AMENDED IN ITS ENTIRETY) 

OH-0298-S-101-S - Date: May 31, 2 0 0 5  Attachment : 3 

FTC MOOEL 10 SERIES - S t a n d a r d  Neutron Source 

DIMENSIONS I N  INCHES 
(FOR REFERENCE) 

ltO0E.L OESCRIPTIOH CHART 

MODEL L E N G T H ( i o c h e r )  MATERIp,L Cf L I M I T  
10 0 .970 /0 .980  304L Stainless S t e e l  i o  np.  
10s 0.465/0.675 3041 S t a l n i e r s  Steel  d mg. 

10 mg. 
4 mp. 

210 0, .970/0.980 Z f r c a l  loy-2 
ZIDS 0.465/0.475 Z l r c a  1 loy-2 



REGISTRY OF RADIOACTIVB SEALED SOURCES AND DEVICES 
SAFETY BVALUATION OF SOURCE 
(AMENDED IN ITS ENTIRETY) 

No: OH-0298-S-102-5 D a t e :  May 25. 2005 P a g e : l 0 € 9  

FTC Model 100 series 

MANUFACTUXZR/DISTRIBU!WR: 

Frontier Technology Corporation 
1641 Burnett Drive 
P.O. BOX 486 
Xenia. OH 45385 

ISOTOPE : 

Californium-252 

MAXIMUM ACTIVITY: 

192 GBq (5.2 ci, 10 mg) 

LERK TEST FREQUENCY: 
6 months 

PRINCIPLE USE: 

CUSTOM DEVICE: 

(H) General Neutron Source 
(F) Well Logging for Model 100s sub- 
series only excluding the Model 100s~ 

__ yes ___ X No 
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SAFETY EVALUATION OF SOURCE 
(AMENDED 'IN ITS BNTIXETY) 

Date: May 25, 2 0 0 5  Page:2of 9 NO; OH-0298-S-102-S - 
DESCRIPTION: 

The Frontier Technology corporation (Fpc) Model 100 Series neutron 
source i s  a family of doubly encapsulated Califonium-252 sources. 
Californium-252 in the form of Cf-Pd cermet or alloy is sealed 
inside a FTC model 10 series capsule by tungsten-inert-gas (TIG) 
welding. The completed and tesced Model 10 series sealed source is 
then sealed inside an FTC Model 100 series outer capsule. 

The basic Model 100 capsule is made of type 304L stainless steel and 
is 9.4 m (0.370 inch) outside diameter by 32.5 mm (1.28 inches) in 
length. A 10/32 threaded stud i s  machined into the unwelded end of 
the capsule, bringing the overall length to 37.6 mm (1.48 inches). 
The model 2100 is identical to the Model 100 except that the capsule 
material is Zircalloy-2. These models are FTC's embodiment of the 
Savannah River Laboratory's SR-CF-100 series industrial source 
capsules. 

The Model 100s and Model 2100s are shortened versions of the 100 and 
2100 capsules, respectively, and each having a length (without stud) 
of 19.6 m (0.77 inches). The model 100 and ZloO capsules have a 
cavity approximately 5.97 mm (0.235 inches) in diameter by 25.9 mm 
(1.020 inches) long that contains a Model 10 series source capsule. 

A configuration having a zircalloy inner capsule and stainless steel 
outer capsule would have a model number prefix "2s;. 
configuration having a stainless steel inner capsule and zircalloy 
outer capsule would have a model number prefix ' S Z " .  

Model number suffixes are added to indicate the following capsule 
design modifications: 
mS" indicating the short capsule version 
"NS" indicating "no stud' when a threaded stud i s  not added 
"R" indicating the welded end of the FTC Mode1;lO was inserted 

first ("reverse" of normal orientation) 
'MX" indicating other attachment devices in lieu of the 10-32 stud 

(ball stud, ball socket, clevis attachment, or clevis socket) 
WL" indicating a modified length extending the outer capsule to a 

maximum Of 10.4 mm (0.410") equal to the source diameter to 
allow the use of threaded holes, ball socket or clevis socket 
within the extended portion of the capsule 

with a 7.7 to 7.8 mm (0.303 to 0.307") outer diameter 

Conversely, a 

"ST" indicating a stainless steel short version with thin wall 
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DESCRIPTION: cent hued 

A detailed description of the Model 100 series sources is presented 
in the following table. 

Where 10 mg = 192 GEq E 5.2 Ci and 4 mg = 76.8 GBq = 2.08 Ci. 
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LABELING : 

The FTC Model 100 series sources are lntended to be used either as 
encapsulated sources or as the inner capsule of multi-encapsulated 
sources. The Model 100 series capsules will be electro-etched, 
engraved, or imprinted with a unique serial number in the format 
FTC-CF-XXX, FTC-CF-ZXXX, FTC-CF-ZSXXX, or FTC-CF-SZMM to ldentify 
the manufacturer, isotope, capsule material and unique Serial 
number. The XXX represents a unique number that is assigned 
sequentially to FTC californium sources regardless of the model. No 
two californium sources will have the same three to five digit 
number represented by the XXX. The hyphens in the serial number are 
optional. 

Capsules of the Model 100s series ("short") will also be electro- 
etched, engraved, or imprinted with the word "Radioactive", and all 
other capsules of the model 100 series ("long") will be electro- 
etched, engraved or imprinted with the words "Caution - Radioactive 
Material" . 
When used a8 the inner capsule of a multi-encapsulated source, the 
outer surface of the outermost sealed capsule shall be marked as 
specified above. 

DIAGRAM: 

Attachment 1 - FTC Model 100 series 

CONDITIONS OF NORMAL USE: 

The FTC Model 100 series neutron source is intendbd for various 
neutron source applications under environmental cbnditions that are 
not detrimental to the Type 304L or Zircalloy-2 cbpsule material. 
Typical uses may include neutron radiography, activation analysis, 
mineral exploration, process control by activation analysis and 
nuclear fuel rod scanning. 

The useful life of the Model 100 series source is expected to be 
that period during which the neutron output is adequate for the 
intended use. The half-life of Californium-252 is 2.6 years. Tests 
on source designs to which the Model 100 series conforms shows that 
the source series will meet special form criteria at the time of 
manufacture. In addition, analysis of the Model 100 series source 
capsule shows that it will meet the Special Form heating test at the 

/ 
I 
i 
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CONDITIONS OF NORMAL USE: continued 

time of manufacture and at any time within 30 years after 
manufacture, assuming that the capsule has not been subjected to 
chemical attack or physical abuse. 

PROTOTYPE TESTING: 

The FTC Model 100 series sources have been shown to meet Special 
Form criteria and ANSI N43.6-1977 based on the physical tests of 
equivalent source models. 
Model 100 series sources using methods specified in ASME Pressure 
Vessel Code, Division I, Section 111. The analyses show that the 
model 100 will pass the Special Form heating test at any time after 
sealing. The analyses assume infinite decay of the californium, and 
thereby assume maximum gas quantity within the capsule. 

The Savannah River Laboratory conducted a ten-ton crush test and a 
25,000 psi external pressure test on prototype SR-CP-100 sources of 
304L stainless steel and Zircalloy-2. The test sources were 
flattened during the crush test that consisted of placing the source 
between two steel anvils and applying a load of ten tons, but did 
not leak after the test. No visible deformation resulted from 
subjecting test sources to 170 MPa (25,000 psi) of external 
hydrostatic pressure, nor did the test capsules leak following the 
test. Because of the similarity of the E'TC Model 100 and 2100 
source to the SR-CF-100 sources tested, the FTC Model 100 and 2100 
will also pass these tests. 

The shortened versions of the Model 100 and ZlOO will have greater 
resistance to external pressure and/or crushing than the model 
tested and should.pass these tests. 

Life analyses were performed on the FTC 

Model number 

100, 100R, 100NS, 100NSR. lOOMX, 100ML. 
10ORMX. lOORML 
100s. 100SR. 100SNS, lOOSNSR, lOOSMX, 
100SML. lOOSRHX, lOOSRML ' 
2100, Z100R. ZlOONS, ZlOONSR, ZlOOMX, 

ZlOOS, ZlOOSR, ZlOOSNS, Z100SNSR. 
ZlOOSMX, ZlOOSML, 2100SRMX. ZlOOSRML, 

ZlOOML, 21ooRMx. ZlOORML. ZSlOO 

ANSI N43.6 
classification 

97E66644 

97E66644 

97366344 

97366344 

ZSlOOS I 
100ST, lOOSTR, SZlOO, SZlOOS 97366543 
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EXTERNAL RADIATION LEVELS: 

Maximum radiation levels per milligram of Cf-252 at 5 and 30 cm from 
the surface of the source are sumnarized in the table below. The 
levels reported in the table are based on the dose rates for an 
unshielded californium-252 point source as reported by the 
manufacturer and are adjusted for distance using the inverse-square 
relation. 

Gama dose rate 

Total dose rate 

Distance 1 s  cm (2") I30 cm (12") 
Neutron dose rate 18.8 Sv/hr I 2 4 0  mSv/hr 

(880 Rem/hr) (24 Remjhr) 
0.64 Sv/hr 18 mv/hr 
(64 Rem/hr) (1.8 Rem/hr) 
9.44 Sv/hr 260 mSv/hr 
(944 Rem/hr) ( 2 6  Rem/hr) 
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LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE: 

License required, transfer and disposal - The source shall be 
distributed to persons specifically licensed by Ohio, an Agreement 
State or the N R C ,  or  transferred in accordaoce with OAC 3701:l-40-19 
[lo CFR 30.41 equivalentli or exported i n  accordancewith Nuclear 
Regulatory Ccmmission regulations. The source shall be disposed at 
a specifically licensed disposal facility or by transfer. 

Leak testinq - these devices must be leak tested by a specific 
licensed person at intervals not to exceed 6 months, using 
techniques capable of detecting 185 Bq (5 nCi, 0.005 uCi) of 
removable contamination. 

Handlinq - Due to the extremely high dose rates from the sources 
when unshielded, the sources should be handled only by experienced 
licensed personnel using adequate remote handling equipment and 
procedures. 

Source Environmental Conditions - The sealed sources shall not be 
used under conditions that exceed their applicable ANSI ratings. 

The sealed source classification of 97366644 indicates that the 
source met the following test requirements without leaking. 

Temperature-6 -4O'C (-40'F) for 20 minutes, 
+8OO'C (1 .472-P)  f o r  one hour, th rmal shock to 

25 kN/m' (3.6 lbdin') absolute to 170 MN/m' 

25 to 80 HZ at 1.5 nun (.06") peak 1 to peak 2O'C (68°F) 

amplitude and 80 to 2000 Hz at 2Og 

source 

External 
Pressure-6 (24.656 lbr/inz) absolute 
Impact -6 dropped 20 kg (44 lb) from 1 m (3.28 ft) 
Vibration-¶ 90 minute test time 

Puncture-4 drop 5 0  grams (1.76 oz) from 1 m 13.28 ft) onto 
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LIMITATIONS AND/OR OTHBR CONSIDEFATIONS OF USE: continued 

The sealed source classification of 97366593 indicates that the 
source met the following test requirements without leaking. 

Temperature-6 -4OpC (-40°F) for 20 minutes, 
+8OO'C (1,472-F) for one hour, thermal shock to 
20°C ( 6 8 - F )  

External 25 W/m2 (3.6 lbc/in2) absolute to 170 m / m z  
Pressure-6 (24,656 lbt/in2) absolute 
Impact-5 dropped 5 kg (11 lb) from 1 meter ( 3 . 2 8  ft) 
Vibration-4 90 minute test time 

25 to 80 HZ at 1.5 rmn 1 . 0 6 " )  peak to peak 
amplitude and 80 to 2000 Hz at 209 

onto source 
Puncture-3 drop 10 grams (154 grain) from 1 m (3.28 ft) 

The sealed source classification of 97x66344 indicates that the 
source met the following test requirements without leaking. 
Temperature-6 -4O.C (-40'F) for 20 minutes, 

2O'C (68°F). 
+800'C (1,472'P) for one hour, thermal shock to 

External 25 kN/m' (3.6 lbr/inz) absolute to 170 m/m2 
Pressure-6 (24.656 lbc/inl) absolute 
Impact-3 dropped 200 grams (7 0 2 )  from 1 rn (3.28 ft) 
Vibration-4 90 minute test tima 

25 to 80 Hz at 1.5 mm (.06") peak to peak 
amplitude and 80  to 2000 Hr at 209 

source 
Punc ture-4 drop 50 grams (1.76 02) from 1 m (3.28 ft) onto 

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

SAFETY ANALYSIS SuElMARY: 

Based on review of the Model 100 series and the information and test 
data cited below, and its history, we continue to conclude that the 
device is acceptable for licensing purposes. 

Furthermore, we continue to conclude that the device would be 
expected to maintain its containment integrity for nofinal conditions 
of use and accidental conditions that might occur during uses 
specified in this certificate. 
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REFERENCES: 

The following supporting documents for the FTC Model 100 series are 
hereby incorporatedby reference and are made a part of this 
registry document: 

Letters with enclosures dated June 17, 1985, July 18, 1985, and 
September 11, 1986; and 

Letter with enclosures dated November 12, 2004, and letter dated 
April 4, 2005.  

ISSUING AGENCY: 
Ohio Department of Health 
Bureau of Radiation Protection 

Date: 5-2 5- 05 Reviewer: K-9 v- A !  
Karl von Ahn, RRPT 

Date: 5' a s o s  Concurrence : & 
Shannon Dettmer, ealth Physicist 
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or other attachment h o l e .  

LABELING: Each source is  marked on the 
outside surface Uith the letters "FTC" 
to  denote the manufacturer, "CF" to 
denote the contents as  Cf-252. and a 
unique s e r i a l  number. The l e t te l ;  "z'' 
preceeds the seriel number when either 
or both capsules are Zircalloy-2. 

FTC Model 100-Series 
Standard Neutron Source 
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D m  CrowBelt Elemental ADalyzer 

MODEL CBX 

T h o  Electron Corporation 
10010 Mesa Rim 
San Diego, Ca92121 
(858) 450-981 1 (voice) 
(858) 546-1734 (fa) 

D SOURCE MODEL DESIGNATJON: F r m w  Tcchnoiogy Corp. 
Model: 100 Series 
ANSIllSO Classification 77E66343 

QSA Glob4  Inc (Eormerly A m  
Technology and Amemham Corporation) 
Model: CVN-CYn Series 
ANSI/TSO minimnm class&ation: 
(See SSD # MA-1059-S-2714) 

ISOTOPE: 

Californium-252 
(hydmgenous mtakk.) 

Cal~fmium-252 
(low hydrogenous materials) 

y: 

PRINCIPAL USE: 

CUSTOM DEVICE 

JdAXlMUM ACI7V my, 

Total of40 pg, 21 mCi (0.78 GBq) +lS%/-O% 
io up to six sourcc6 

Total of 80 pg, 42 mCi (I .56 GW +1-5% 
in up to Six soum 

6 Months 

(Eo General Neutron Source Applications 

__ YES A N 0  
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DEVICE TYPE: Cross-Belt Elcmcntal Analyzer 

The Therm0 Electron Model CBX Cross-Belt Elemental Analyzer is a PGNAA (hmpt Gamma 
Neutron Activation Analysis) elemental ana lpr  designed for continuous use by indushies 
where thc chemical and phflicsl analysis of bulk materids must be defermioed for purposes such 
as environmental compliance, material quality compliance, process control and process 
optimization. Materials ’ pass through the device on a conveyor belt. An isomcb’k drawing Of the 
Model CBX device is provided in Attacbment 1, a fmnt view of the device is shown in 
A’ttachment 2. An engkcrhg drawing of the Model CBX device including dimensions is 
provided in Attachment 3. 

The unit houses Cf-252 soulces and photon radiation detectors. Thc sources are from Frontier 
Technology, QSA Global h e .  (Formerly AEA Technology or Amershnm). Sources are leak 
tared in accordance With ANSI N542-1977. and are classified as C64545 or E66343 (Frontier 
Sourw)). During operation, m d  to be analyzed enters the analyzer on a conveyor belt that 
traverses the analyzer. The CBX analyzer is completely automatic in operation and has no 
moving pans. No personnel are rcquind to be in any lacstion near the enclosure at my time 
during opdm except for source leak tcsting and for brief, occasional inspections of the 
material-handling tunnel. 

The S D U ~ S  am secured within a special housing (see source &dgc description Mow and 
Attachment 3) while the detectom an held within a dctector cartridge (see detector d d g c  
description below). The CBX may be configured either with the source cartridge above or below 
the conveyor belt. 

The Modcl CBX has been designed to accommodate varying convcyor bclt Widths. There is 
sufficient clearance between the conveyor belt and the devicc as well as additional safcty 
features that it is unlikely that the amveyor belt or any pmduct on the belt would rub or strike 
the fiberglass cover in such a way as to cause damage to tbe radiation shielding. 

Throughout the analyzcr a combination of neutron sbieldmg and high-2 metallic &smma my 
shielding encased in a fiberglass shell provides biological shielding and reduces ~e average 
external radiation dose equivalcnz rates to less than 0.5 mRem per 1 hour at 30 cm on the top, 
bottom and sides of the analyzer. ARSS near the belt at the opcnings of the shield assembly arc 
the locations of highest dose levels and will be restricted from personnel access by the conveyor 
belt and add-on barriers when neoded. Generally the ends of the analyzer average about 8 mrem 
per hour at 30 cm in tbe m m r c d  worst case. 
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DEVICE TYPE: Cross-Belt Elemenla1 Analyzer 

DESCRIPTION (Continuedk 

The CBX analyzer consists of the following major components: 
Shielding Modules (half above the conveyor belt, halfbelow) 
One Source Camidge 
One Detector Camidge 
Two Side Blocks 
Frame 

There are two types of shielding modules. Depending upon the width of the conveyor belt 
passing through the analyzer, the modules are used to emure all external regions to the side, 
above and Mow the a n a l p  arc adequately shielded for radiation protection. The modules are 
made of a fiborglass shell and nre filled with h a t e d  hydrocarbon to prow& biologiml 
shielding. The modules have components integrated into their design to provide the analyzer the 
st~ctuml pmperties needed to suppat the analyzcr weight. 

The source and dewtor d d g e s  are made of a fibergtass shell. The m e  csrtridge m r a k  a 
moderatinghhielding structure. The sowx cartridge is designed t~ maintain the correct 
geometry of the neutron souTcc(s) with rcspoct to the detector@) during operation. NO shutta 
mechanism is required. Source muoval is accomplinhcd only through a lacked access door. The 
door lock is mamal and not dependeat on power. "he detector cartridge is comprised of bombed 
hydrocarbon and other neutron shielding materials. 

The side bl& are made of a fiberglass shell and are filled with h a t e d  hydmcsrbon to provide 
bioJogical shielding outside the analyw. 'Ibe analyzer's components arc supported by an 
external h e .  All components are firmly attached to other analyzer componcmoi and/or the 
frame. 

Since the CBX analyzer is comprised of modules and cartridges conslructed from fiberglass, the 
only metal-to-metal contact is between the b o h  used to bolt the analyzer modules and cartridges 
to the suppott h e .  Tbe h m e  is protected by a protective barrier and the bolts are stainless 
steel. Therefore, m s i o n  is not expected m be a conccrn. 

LABELING 

?he Model CBX analyter is labeled according to 10 CFR 20.1901, Copies of the labels are 
provided in Attachment 6. The label contains the radiation symbol, isotope, activity, model 
number, Serial number, name of disttibutor and the words "CAUTION - RADlOACTLVE 
MATERIALS". 

Each label bears the statement "Removal Of 'Ihi Label Is Prohibited." The labels are ma& of 
28-gauge, type 304 stainless stal with black lettering etched 0.003 inches deep. Labels and 
lettering are sized appropriately, easily visible md accessible to users. The labels indicate the 
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DEVICE TYPE: Cross-Belt Elemental Analyzer 

LABELING Continucdl: 

mdel number, serial number, isotope, activity, ~ u h c t u r e r  and data of assay. All labels and 
are permanently attached by rivets, screws andlor adbesivc to the device. 

DIAGRAM: 

Attachment 1: Isometric Drawing ofModel CBX Device 
Attachment 2: Front View of Model CBX Device 
Attachmemt 3 orthogonal Drawing of Model CBX Device (Hydrogenous) 
Attachment 4 Source Rod Placement Details of Model CBX DNict 
Attachment 5: OHhogmal Drawing of Model CBX Device (Low Hydrogenous) 
Attachmcnt 6: Labels 
Attachment 7: Mcasuremcnt Locations for Radiation Survey 
Attachment 8 Radiation Survey - Hydrogenous (40 microgrsms Cf-252) 

Attachment 1 0  Radiation Survey - t o w  Hydrogcnous (EO micrograms Cf-252) 
Attachment 11: Radiation Survey - Hydrogenous (40.9 rnlcroenms Cf-252) 
Attrchment 12: Radlntlon Survey -Low Eydmgenolu (80.9 microgmms Cf-252) 

CONDITJONS OF NORMAL USE: 

Thc working lift of the Model CBX analyzer is 10 years, unrelated to the decay ofthe (3-252. 
Upon suu;essful inspection, maintenance and upgrade by Thenno Electron personnel, the 
working life of the device may be extended for an additional tcn years. Therm0 E l m n  
~ m c n d s  that the sources be exchanged 4 - 5 times o v a  a ten year period due to decay of the 
Cf-252. The Cf-252 sources ace. kept dry and otherwise protlctcd h m  the iadusbial 
environment by an enclosed housing. The access door to the Cf-252 soumca is always locked to 
prevent unauthorized entry. 

At the end of the working life of the device, the sources will be removed and returned to the 
manufacturer. 

The Model CBX is designed for use in outdoor industrial mvimments. The analyzer is 
desigued to withstand a wide spechum of weather conditions: snow, ice, and wind. It is capable 
of tolerating a wide temperature range of 50°C to -40% 

me Thenno Electron Model CBX Cross-Belt Elmental Analyzer is ndapbble to many 
industrial applications. Signals from the radiation detcaor(s) arc traasmitted to inform st^ 
processing station. Data conditioning and interpretation will determine various properties of 
materials passing through the analyzer. This information will be acted upon by the user for a 
variay ofprocess connvl and optimization activities depending upon the specific application and 
site. 

Attachmoot 9: Radiation Sur~Cy - LOW HydcogCnoUS (38 & c r ~ @ f n S  Cf-252) 
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DEWCE TYPE: Cmss-Belt Elemental Analyzer 

CONDITIONS OF NORMAL USE Kontinuedk 

The analyzer will be shipped by common carrier. Rsdioactive SOUIC~S will be shipped separately 
in the msmufachuer shipping casks by common carrier. Installation of the SOUICK Shall be 
performed by authorized Therm0 Electron personnel. 

The fiberglass and coated frarnc structum arc resistant to corrosiodvibration mechanisms 
typically enmuntered in industrial bulk material handling applications for which the Model CBX 
is intended. 

PROTOTYPE TESTINGMKTORICAL USE: 

Therm0 E l e m  personnel have performed radiation surveys ofthe Model CBX confipd 85 a 
hydrogenous matexid analyzer and as a low hydrogenous matnial analyzer. Fw both Cases. 
measurements were performed with an empty conveyor belt and with a belt loaded to typical 
operating levels with appropriate materials. Measurements were performed with the maximum 
murcc loadings of 40 and 80 micrograms of Cf-252 respectively. 

By design. the Model CBX is comparable to the Thenno Gamma-Metrics Model CB-MP and 
CB-GN Wihy Numba CA030SD109B). The operational history of these d y i r e r  
NIOS to more than 300 unit--. There have been no instsncg of or other problems 
with these analyzer dcvics that arc related to radiation safety. Engineering analpis of actual 
temperature, vibration and impact ca.. has demonstrated the devices suitability for the proposed 
operational conditions 

Due to the neuhon shielding material and to the materials of construction, a fire test was not 
performed. 

EXTERNAL RADIATION LEVELS: 

% m O  Elecfmn reports that the total gamma and neutron dose rates at 30 cm for both 
configurations are gcnerally in ihe range 0.3 to 3.0 mRem/hr. Dose rate3 exceed 3 d n n / h r  at 
30 em near the analyler’s tunnel entrances and in their h c d i a t e  surroundings. &nerdy ,  tbesc 
arew are inaccessible when the analyzer is installed. 

A map of the radiation measurcment locations for the device radiation survey i s  provided in 
Attaclnnmt 7. The resnlts of the measurements for the Model CBX in the hydrogenous 
configuration empty and with matcn’al may be found in Attachment 8, the results for the analyzer 
in the low hydrogenous contlguration empty and with material may be found in Attachment 9. 
To demonstrate expected radiation levels for the low hydroeenous configuration, which may be 
loaded with up to 80 micmgrdms of cf-252, the measured rsults arc presented in Attachment 
10. Generally the highest radiation levels oww with the low hydrogenous configuration l t l y  
loaded with the maximum load of Cf-252 with an empty conveyor &It. 
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DEVICE TYPE: Cross-Belt Elemental Analyzer 

EXTERNAL RADIATION LEVELS (Continued): 

A radiation area, ap M m e d  in IO CPR 20.1003 (dose equivalent in excess of 5 mrem in 1 hour at 
30 cm) is pmduccd by this device; themfore, this device shall be permanently posted with 
conspicuous sign or signs bearing the d a t i o n  symbol and the words c'CALJ"ION, 
RADTATlON AREA." Pursuant to 10 CFR 20,1003, each licensec shall conduct opaation~ such 
that the dose in any unrestricted area from cxtemd sources shall not exceed 2 mrem in any one 
how. 

In onler to implement ALARA concerns, access to area8 mmd the device that ex& 2 mrem 
in any one hour i s  restricted by physical b a r k 5  or by the conveyor belt itself. The physical 
barriers extend as needed up to 2 metem outward h m  the two faces of tbe device ttUn bavc the 
openings for the belt to pass through. These barriers run parallel to the.conveyor belt. 

N d  pasarnel occupancy for this device is less than 0.25 hour per day at a distance of one 
meter or more &om the side of the device. Total dose to users, therefore, is coaservatively 
estimated to be less than 24 ~~uem in a year. P m n s  usually stay clear of the device during 
op&ons since rhe moving conveyor belt presents a safety hazard. 

A Model CBX analyzer will normally bc loacled with up to 40 micrograms of Cf-252 for 
hydrogenous material applications. 

A Model CBX analyzer will nomally be. loaded with up to 80 micrograms of (3-252 for low- 
hydrogenous material applications. 

The Cf-252 loading tolemcc for tbe CBX is +15%/-0% for source loading up to 70 micropm~ 
of Cf-252. For source loading above 70 micro-, the Cf-252 loading tolerance for thc CBX 
is +I-% 

Therm0 Electron (formerly refemxi to as Therm0 Gamma-Mekim and Gamma-Metrics) has 
previously provided a written summary of the Quality Aswuance and Control P r o p n  that has 
becn deemed acceptable for licensing purposes by the California Department of Health Services. 
A copy ofthe program is on tile witb the California Department 0fHealth Services. 

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE 

Tbe Model CBX analyzer shall be distributed to specific licensees of the NRC, Agreement 
State or Licensing State. 

Handliog, storage, use, transfm and disposal: To be determined by the licensing authority or 
a~ required by 10 CFR 31.5 or Agreement or Licensing State Equivalent. 
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LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE Kontinucd>: 
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%e somcs within tbe device shall he leak testcd prior to initial use and at intervals not t0 
exceed six (6) month intervals using techniques capable of detecting 185 Bq (0.005 
microcraies) of removable contamination. The device shall be leak tested only by a p o n  
holding a specific license pursuant to 10 CFR 30 and IO CFR 32 or hrn an Agrement State 
or Licensing State to perform such activities. Leak test results shall be provided to the 
generally or spcci6calIy liccnsed user. 

The specifically licensed USCT is authorizd to perform quarterly maintenance for belt tension 
and &It alignment and Semi-armual inspection for slide plate wear. Maintenance and 
inspection work shsll be performed using p d m  provided by T h m o  Electron. 

The specifically licensed uset shall operate the device using procedures provided in the 
Operating Proccdurrs Manual. No other use is authorized. 

The dcvice shall be installed and tested for proper operation of the source access door 
locking mechanism, safety wamiog components, labels, externel radiation levcls, and leak 
tested by Thenno Electron or other persons specifically liccnscd by the NRC or an 
Agreement State. 

The access panel on the dcvice shall always be locked to prevent unauthodd access to the 
Cf-252 s o m .  Only Therm0 Electron or other specific licensee persormcl m y  acccss the 
interior of the device. 

The sources shall not be subjected to conditions that exceed their ANSI classified 
spccifimtions. 

The dcvicc shall not bc subjected to environmental conditions that exceed its ANSI N538- 
1979 classification of ANSI 24-142-142-Rl. 

Aftu installation, the area around the device sball be surveyed and B copy of the survey 
report shall be provided to the generally or specifically licensed user. A restricted area shall 
be established and maintained where the total dose rates exceed 2 mrem in any one hour. 

Emergency Procedms: A fire could substantially compromise the shielding, therefore 
specific emergency procedures should be described end posted. 

Source replacement due to decay shall only be perfmcd by Therm0 Electmn or 0th 
specifically licensed persons. 
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DEVICE TYPE: hss-Belt Elementat Analyzer 

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE (Continuedl! 

This registration sheet and the information contained within the references shall not be 
changedwithout Written consent of the California Depsrtmcnt of HeaIth Services. 

SAFETY ANALYSIS SUMMARY: 

In the event that a fire destroys the shielding, the sources should maintain integrity due to thcir 
own ANSI classification (C64545 or B66343) that e x d  those required for the intended use. 

Basad upon our review of the information and test dXa presented in the Attachmh, we 
conclude thst the Model CBX is acceptable for licensing purposes. 

Furthemore, we conclude that the device. would be expected to maintain its containment 
integrity for normal conditions of use and accident Conditions that might occur during uses 
specified in this certificate. 

REFEWCES : 

The following supporting documents for the Model CBX analyzer am hereby incorporated by 
reference and are made a patt of this registry document: 

Thermo Elecwn's application dated September 9,2W2 with enclosures thereto. 

T h m  Electron's letter dated March 7,2003, with enclosures thereto. 

rhamo Electron's w a i l  dated October 2, 2003, and fwimile dated October 8, 2003 with 
enclosures thereto. 

Thenno Electtun's email dated December 5,2005. 

Tbermo Electron's letter dated November 9,2006. 

I S S W G  AGENCY: 

California Department of Health Services 

Date: December14.2006 Reviewer: d.& f+ 
Goaders, PI&. 

Date: December 14.2006 ConcuITence: &&D4 

J&n G. Fassetl, C.H.P. 



of your letterlapplication dated 

, and to inform you that the initial processing which 
includes an administrative review has been performed. 

Your application was assigned to a 
technical reviewer. Please note that the technical review may identify additional 
omissions or require additional information. 

d 
c] Please provide to this office within 30 days of your receipt of this card 

A copy of your action has been forwarded to our License Fee & Accounts Receivable 
Branch, who will contact you separately if there is a fee issue involved. 

Your action has been assigned Mail Control Number 
When calling to inquire about this action, please refer to this control number 
You may call us on (610) 337-5398, or 337-5260. 

NRC FORM 532 (RI)  

(6-961 

Sincerely, 
Licensing Assistance Team Leader 


