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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF DEV7CE 

(MIUDBD Dl I'l'S EftmB'n') 

NO.: NR-392-D-lOl-S DATE; FEB Z i ~H ?AG:§: 1 QP' 7 

nEVICE TYPEi Depleted U~anium Colli~ntor 

MOD!LS~ Model A (Drawing # T79580) 
Modal B (nrawiQ I P0009614) 

DISTR~BUTOR: Federal Bureau ot Investiga~ion 
~ngineering Research Facility 
Building 2795BA 

MAN!JFACTQR:!R: 

Quantico, VA 22135 

Model At Sandia National Lab 
1515 Eubank, SE 
Albuquerque, NM 87185 

•o4el B: Sct&QCa Applieati~ %nte~eioDal 
(!&rp. 

16701 wast BeD&Z"c!o Drive 
SaR niago, CA 92127 

SEALED SOQRCE ~ODEL DESIGNATION: 

lSOTOf.E: 
Cesiwn-137 
Depleted Uranium 
as shielding 

LEAK TEST FREOQENCY: 

PRINCIPAL USE: 

CUS'tQM ~IDQ:C~ 

CUSTOM J)SE;R: 

Amersham ~oduct Coda CDCQ8081 and 
cncoa~a2 (Mede1 ~) 

Amer~ P~o4uct coaa CDCB~1l7 (MOdel B) 

~~ ACTIVITY: 
300 millicuries (11.1 GSq) 
l.. 63 o Jc;g ( J . S:t pounds) in mode1 A 
1.6,0 kg (3.60 poabda) iu Model B 

Six months 

(T) Other 

X YES --~NO 

Federal Bureau of Investigation 
Engineering Research Facility 
Building ,2795BA 
Quantico, VA 22135 
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVIC2S 
SAFF.TY EVALUATION OF DEVICP. 

(AtiiBDZD nt X'IS Drl'DtB'l'Y) 

~ NR-392-D-101-S DA'l1;. FEB 2 6 :~S9 PAGE 2 OF ? 

REVICJ;; ~E: Dt:pleted UJ;aniWll Colliu1Clt.or 

DESCRIPTION·· 

The device is designed to emit a small beam of radiation from a 
cesium-137 source while protecting the user from exposure to 
radiation. The primary shielding material consists of depleted 
uranium, selected to minimize voluma. The length of tba deviea is 
157 mm (6.8 iD.), with a maximum diameter of 57.2 mm (2.25 1u.). 
!n aoael A. the total amo~t of depleted uranium is 1.630 kg 
(3.59 pound.). All uranium pieces are surrounded by brass, which 
protects the uranium from oxidation. Model A is shown in 
Attachment 1; details of all parts are shown in Attachment 2. 

· Tbe scnu:ee usea lD Model A 1• sbowll in Att:ac'J1!Dent 3 • 

%n Model B, tbe total amount of depleted uraniua ia 1.6,0 kg 
(3. 60 paund) • .Al.1 uran:l.11m piaces are ni.aka1 :a:tlatea 8.114 
aurro'UftCie<l -by braaa, which prot:ec:t:s t:be 11Z'u.ium frca oxidation. 
Mo4e1 B ia aahc:JWA ir.~. .a..t:t:.acblumt: 41 c!at:aila o:f all pazots and the 
•ourc:a a.2:e a'bOWJ:L in Attachmaa.ta 5 BDCJ 6 reS»>Ct:iva~y. 

The cencer of ~he ~evice contains either a 0.15 Ci (5.55 GBq) or 
a 0.30 Ci (11.1 GBq) cs~137 encapsulated source. The cesium is in 
tha fo~m of glass beads in • welded double wall gtainless steel 
container. Voids between the beads and the bore are filled with 
inert material to prevent source movement. Surrounding the 
source are five. individually machined pieces of depleted uranium. 
Surrounding this housing are two individually machined pieces of 
brass, whicl1 screw together to form the b~~y of the deviee. Two 
socket set cup point screws are used to keep this body from 
accidentally coming unscrewed. 

%n Model A, a collimated beam :is formed by drilling holes in tbe 
depleted uranium pieees which run through the center along the 
length of the device, This final coliimator is held in place by 
two pieces of b~ass to £or.m ~ ~nout. The snout is screwa4 to the 
collimator body and restrained ~Y two set screws. XR HOdel B, an 
aclCli tiona.l at:ep Clev:i.ce eOD&tzuat:ecl f~ faASteal, mach~ nabla 
tungsten, a..r ·a.1ao J:,e l1Jie4 'to £ocus the racUat::i.on beam. Mode1 B 

CaD be used witb or witbout: aD ezt8Dde4 coll~cor. T.bis loDger 
piece duplicates tbe &hieldLug properties p~~de4 ~y the 
depleted uraJli'WI. ill t:b.o ab.o:tt ccm.figarat::Lon. For ahipp!ng aDd 
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REGISTRY OF RADIOACTlVE SEALED SOURCES AND DEVICES 

SAFETY' RV'ALUATION OF DE'."":"CE 
(.uaDJJ)BI) :Z:R lTS D'l'ZR.M'Y) 

r.l!l:>/l!l~ 

NO.: NR-392-D-101-S DATE;, FEB 2 6 i999 lAGE 3 OF 7 

REYICE TYP$: Deplete~ Uranium Colli~~to~ 

DESCRIPTION ( cont' til : 

stoziDg, Modal B utilize• a plug maDUfactured from !&DSteel aad 
bra••· 

Puring use, the device wi~l be positioned by band into a holder 
where it will be held in place by a magnetic holde~. while 
measurements of density are taken. A detector, separate from the 
device, will be used in conjunction with the device for taking 
the measurements . 

LABELING: 

The Collimator will be labeled in accordance with the 
requirements of 10 CFR 20.1!04, including also the amount of 
depleted uranium. A warning label will be attached by adhesive 
on the outside brass body frame, which cautions against removal 
of cbe set. screws. The warning label will sta.te, "WAANI:NG .. DO 
NOT REMOVE THESE SST SCREWS, RADIOACTIVE Cs-137 INSIDEn. 

DIAGRAM&. 

See Attachments 1, 2, 3. £, s. aDd G. 

CoNaiT+QNS OP NORMAL USE: 

The source shall not be exposed to a corrosive atmosphere or 
excessive vibration. During use, the device is held in place by 
magnets in a holder for approximaeely 20 minutes of exposure time 
in a standara laboratorytoft1ce environment (23~C/73 8~, SO% 
relative humidity). When not in use, the device will'be stored 
inside ~ ~caled lead/steel pig, which will be suh~ect@d to normal 

·extremes of temperature. The leaa/steel pig has a minimum wall 
thickness of 3/4 inch. The recommended working life of the 
source is 15 years. A ahie14 plug IQQ.IIt: be isw~al.1ed. J.D. Kod.el B 
d~inG tiaaa o£ Dan-use or wbe~ the 4avice is iD a~oraga. 

f~OTOTYPE T~STING; 

Two prototypes of M0481 A were built by DOE contractors. The 
"'--"· testing included assembly, operation tests, radiation dose rate 
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OP DEVICE. 

(AMDJDBI) DJ ITS Ztft!IU'l'Y) 

~ NR-392-D-101-S PAG§.. 4 OF Z 

OEVICI TXEE; Depleted Uranium Collim~Lo£ 

PROTOTXPE TESTING (cont'd) : 

mea:i~•ernent.s, and a drop t.est:. .. AS.t.he m.osc likely accident 
scenario, the collimator was dropped·from a height of 
approximately 3 _ 5 feet: (1.1 m) on.to a conorete floor, landing on 
its nose-piece. The external threads of detail B-B in 
Attachment 2 were deformed such that part B-B required replacing; 
however, there was no additional radiation exposure and no loss 
of radioactive material. Prototypes have undergone successful 
pcrfor.manee in the field for 4 years, with no problems 
eXperienced in any aspect of tbe device. The NOdel A sealed 
source capsule has been tasted b,y the sourcA manufacturer and 
achieved an ANSI designation of 77C64344. ~· Model B aource 
achieved an ARSX designation of 77C644''· 

2.ba manufacture~ re~orted that MOdel A baa perfor..ed aa •pacified 
in ~he field ~or tan years ~~t experi.oc~ng ~ problems. 

EXTERNAL RAPIATIOij LJ!WELS; 

Por Mo4el A, the following dose rates were obtained with a 0.15 
curi~ (5.55 GB~) source: 

J.toca.tion 

Surface 
Beam 
6 in. (0.15 a) from surface 
3/4 in. (19.0 ma) thick pig 

R~..m./hr 

0.270 
0.250 
0.04.4 
0.025 

Dose 
ld9[h~ 

2.7 
2.5 
0.44 
0.25 

For a 0.30 curie (11.1 GBq) source, the dose rates woul~ be 
approximately douhle4. Thc~e me~aurcments werG made using a 
Bicron Instrument Surveyor 2000 portable survey meter. 

POr Mo4el B, the follawincr dose rates wazoe obtdne4 with the o. 30 
Ci (11.1 GBq) source U8ing a Vict:.ctzoean 'Model 450 ion cb•mbar 
~~~ater: 
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~~ISTRY OP RADIOACTrvE SEALED SOURCES AND DEVICES 
SAFETY EVALUATION OF DEVICE 

(MIBNDJU) :tR J:':I'S J!:I!ITDUift) 

DATE:. H8 2 S ~9D9 PAGE € OF 7 

DEVICE !XPE: Deple~ed Uranium Collimator 

LI~ITAT~ONS ANQ/OR. OTHE& CONSIDB8A'l'IONS OF QSE Ccont ''d): 

• Reviewer Note: The operator will need to physically handle the 
device. Although limited use i~ expectAd, a surfa~e dose of 
540 m.R/hr (5,00 J.lSY) in Modal A for a -300 mCi (11.1 GBq) 
source could provide unnecessary hand exposure if prope~ 
re111ote handling is cot per:tormed. We suggest the applicant be 
required to wear ring badges and wbole body badges, with a 
monthly exchang~ frequency- · sao~ No461 a, ~ aaAUfac:t::lU"ez­
esttm&ted ~~at tba ~face dose rate of 220 .a/hr (2200 ~Sv) 
could result in u=aceiiiiBXY axtrtllllity &XJ)osura du..rins;r hazu!J..i:D.g 
aa.d tr&D.Spcrtation £ftla storage to place of operation. 
Tberefo~e, AaualiDQ aDd t~aasportaeian t~ •hou1d be kept to 
tba al3so1u-ce minimam. 

• R~Mri•••r llot:e r :Ln ~a•• th• deviQe Jaas :b&BD · dropped. £rca a 
heio-ht of ~e than 3 ft {O • .9 m), · it:a ~t:egrity aDd propu 
oparatio~ must be verified ~fora ~~bar use • 

• When the source is no longer deemed usable, the user will 
transter the material back to the DOE contr~ctor or a specific 
licensee for disposal. 

• This registration sheet and the information contained within 
the references shall not be changed without tha writtAn 
eonsent of tbe NRC. 

SAFETY ANALXSLS SQMMARY; 

The device consists of a doubly-encapsulated cs-137 ao~~oc and 
depleted uranium. The depleted uranium is shielded from human 
exposure by brass on all sides. The brass also protects the 
d~pleted uranium from corrosion due to oxidation. 

Under ordinary eonditions of handling, ~torage, and use, it is 
unlikely that the byproduct material contained within the device 
will not be released or inadvertently removed from th@ sh~A1ding. 
To obtain aocess to the source, one must first remove the two set 
screws whieh keep the brass body parts from being accidentally 
t:u.rn.:ad. Nc:kt, one must unsc::r:·tM the two brass body parts and 
separate the depleted uranium pieces. Appropriate warnings are 
affixed to deter this. 
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES 
SAFETY EVAI.UATION OF DEVICE 

~ NR•392-D-101-S l>ATE:. !?AGE 7 Of; 7 

DEXICE TXPE: Depleted Uranium Collimator 

.SAFETY AN~YSIS S'QMM).RY Ccont 'dl : 

The device will be remote~y handled in all cases. except fo~ 
positioning of the device in the holder, in which case, if ~ne 
assumes it to be handheld for a length of t~e of approximately 5 
seconds. 4 Hmes daily. Tbia woulct re&ult:. in a hand exposure o! 
200 mrem (2 mSv) per quarter for a 300 millicurie (11.1 GBq) device 
and is within the limits set by 10 CPR Par.t ?.0. · 

When not in use, the device will be stored in a fire-proof 
lead/steel pig which will be kept in an insulated safe. 

Based ·on the above and on our rQ~iaw of the infor.m4tion and cest 
data cited below, we eon~inue eo conclude that the Depleted Uranium 
Collimator is· acceptable for licensing purposes. Furth@.rmor.e, wo 
co~t~nu~ to conelude that this davice wo~ld be expected to maintain 
its containment integrity for normal conditions of use and 
~ccidental conditions which might occur ~uring uses specified in 
this certificate. 

REf:EBENCES: 

The following supporting documents for 'the Depleted Uranium 
Collimator are heraby incorporated by reference and are made a part 
of this registry document. 

• U.S. Department of Justice letters dated June 2~. 19AA, Augu§t 
25, l98ij, and September 29, 1988, with enclosures. 

• Seionoe ~pi~aA~ioDa %Ate~~~o.aa1 Co~~at~on ~etter dated 
August 7, 1998, ~ith.eDClosurea ~e~eto. 

ISSUING AGENCY: 

u.s. Nuclear Regulatory Commission 

f£8 2 6 IJ!S Reviewer: 

·Date: 
FEB 7 ~ 1999 

Concurrence: 

TOTAL P.09 
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A.Pl"JiNDlX B 

ITEMS 5 AND 6: MATERIALS TO BE POSSESSED AND PROPOSED 
USES 

Sealed source manufacturer 
or ~stribrrtor ~d model 
number: 

~od~'4 '-b\ :ory;.i \ 1~ 
Device manutlllCUJrer or 
disaibutor and model 
number: 

Ds P.. 1:n, . 

B-1 

1113Xim.um 
activity per 
source or 
maximum 
activity per 
device as 
specified in 
Sealed Source 
ann Device 
Registration 
Certificate 
ttr "to '-\ 

•'.! ,.. " ~-tli· lYl "'.J(JlJ·'-, ..... 

Specific 
description of 
the gauge use: 

\.\~tc:\ '?-;,"" 
0 Uses •e: 

(Submit safelY 
.L.L.:l.-~~~ ... 1 analysis 

~f.? f ~:..r~··o 

nt" m-.\M'··'-'• 

supporting safe 
use) 

NUREG • 1556. Vol. 1, Rev. 1 



APPENDIXD 

.. 
:·. 

.. . , ... 

Califomium-
252 

. 'f~ <I:i 

Sealed source manufacturer 
or distributor and model 
number: 

Device manufacturer or 
distributor and model 
number: 

· : · ,. ;~: ~ : j)) hH~>i: i-·.':,_,'.is,=·!!-.' .. "-. ~ ........ ~~-;-;-~~. 
.: ; ;:!:·: .. 

:. ~ ~ 
:; :! 

:·· 

: j: .· 

. ; ·::·.·: 

NOLLo excee<l 
either tlle 
mwc:itnum 
aCtivity per 
source or 
.maximum 
activity per 
device as 
specified iu 
Sealed Source 
and Device 
Kegistration 
Certificare 

.~~~~~:': 
·~iDitiah:.: : , 

YesO 

Specific 
dcsaiption of 
the gauge use: 

:y~~o::·,! ,~ 

'$p~··'·'· ., 

:: 

• • . • . • . : ~.:; . i : i ; 

[]Not 
applicable 

0 Uses are: 

(Suhrnit safety 
analysis 
supporting safe 
use) 

, ci~oc::,.; 
~~~i~~~~~ .. 

·.. : :· ! ~ ':: ~. i . :. ~ ·. ; : . : . 

i;D,~~·#.~T,' , 
. -~. : ; ; ' : 

Fin.tulcial Ass~trance Required and Evidenct of Fmancial As.rurt111ce Provided 

NURBG • 1556, Vo). l, Rev. 1 B-2 



APPENDIXB 

ITEMS 7 THROUGH 11: TRAINING AND EXPERIENCE, FACILITIES 
AND EQUIPMENT, RADIATION SAFETY PROGRAM, AND WASTE 
DISPOSAL 

Item No. ADd Title 

"'"RAll'lNGFOR 
INJ>lVIDUALS WORKING 
IN OR FltEQtJEN'I"n'lG 
RESTRICIED AREAS 

10. RADIATION SAFETY 
PROGRAM- SURVEY 
INSTRUMENTS 

:Before using liceosed materials, autbortzed 
u&e~S wtn bave successruuy cOJD:plerecJ one or 
the ttainillg course dcsaibed in Criteria in the 
section entitkd "Trainjng for Individuals 
Working In or Ptequenting R.estticted Areas" 
io NUREG-1SS6, VoL 1, R.ev 1. dated 
NovCJnber 2001. 

We will either possess and use. or have access IS'J/ 
to and use, aractiation survey meter tbatmeets 
tbe Criteria in tbe section entitled "Radiation 
Safety Program - Instruments" in 
Nt.~'GG-1556, Volt. R.e,. 1, dated 

November 2001. 

B·3 NUREG-1556. Vol. I, Rev. 1 



APPENDIX B 

Item No. Alld Title Suggested Response Yes Alten.atlve 
Procedures 
AUacbed 

'.,~o·:,'L~':.':·i·ijlif;:I)ia,!\.~/''.'ji',,i:,'~'J::·~;::.:·, 
10 . .RADIATION SAFETY Either we will maintain, for inspection by ~ 0 

PROGRAM- NR.C, documentation demonstrating that 
OCCUPATIONAL unmonitorcd iutlivlduals are not likely to 
DOSIMETRY receive a radiation dose ln excess of 

10 percent of the allowabl& limits in 

10. JtADIATIONSAFETY 
PROGRAM­
OPERATING AND 
EMERGENCY 
PROCEDURES 

NURfG • D~6. Vol. l. Rev. 1 

10 CFR Part20, or we will proYide dOsimetry 
processed and evaluated by an 
NVLAP·approvcd processor that is 
exchanged at a frequency recommended by 
lhe processor. 

We will implement and maintain the opcnllns ~ 
and emergency proc.edures in AppendilC H of 
NUREG-1556, Vol. l, Rev. l, dated 
November 2001, and p1uvide copies of these 
procedures to all gauge users and at each job 
site. 

OR 

Operating and emerJZency orocethU'es will be 
develOped, implemented, and maintained and 
will meet the criteria in the section entitled 
'"Radiation Safl!ty Pro,gram -Operating ana 
Emerge~~cy Procedures., in NUREG-1556, 
VoL l. Rev. 1, dated November 2001. 

R-4 

0 
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Item No. And ntte 

:B-·5 NUR.'EG. 1556. Vol. 1. Rev_ 1 


