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APPLICATION FOR MATERIAL LICENSE E Pire. e n u25 -d a -

.

INST A UCTIONS: SEE THE APPROPRI ATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COP!ES
OF THE ENTIRE COMPLETED APPLICATION 10 THE NRC OFFICE SPECIFIED BELOW.

FEIEIAL AGENCits FILE APPLICATIONS WIM IF YOU ARE LOCATED IN.

U $. NUCLE AR REGULATOR v COMMR$10 g ILUNOl$. INDI ANA. BOW A. MICHl. AN, MINNE 50TA, Mi&SOURI, OHIO, OR
Divi 5 TON OF FUEL CVCLE AND MATERI AL $AFETY.NM55 Wl5 CON 58N, EEND APPLICATIONS TO.
WASHINGTON DC 20$56

U $ NUCLt AR REGULATORY COMMIS$ ION, REGION til
ALL OTHER PERSON $ FILE APPLICATIONS AS FOLLOWS,IF YOU ARE t.eATE RI ALS LICENSING SECTION
LOCAT E D IN : T99 ROOSEVELT HOAD

i GLtN ELLYN. IL 6013T
CONNECTICUT, DELAWARE. DISTRICT OF L,OLUM8tA,8%Nt, MAR VLAND.
MAESACHUSETYS. NEW JER$1Y, NEW YORK, PENNn 6vANIA, RHODE ISLAND, ARK ANSAS, COLOR ADO, lDANO, K ANSAS LOUill AN A. MONT AN A, NE BR AIK A,
OR WERMONT, $1ND APPLICATIONS TO. NEW Mt KICO, NOR TH DAKOTA, OKLAHOMA, $0UTH DAKOTA,itXAS, UTArt,

OR WYOMING,5E ND APPLICATIONS TO.
U S. NUCLE AR REGULATOR Y COMMISStON, REGION I
NUCLE AR M ATERe AL SECTION S U $ NUCLE AR REGULATORY COMutssiON. REGION tv
631 FARK AVENUE MAf tRI AL RADI AYlON PHOTECTION SECTION
KING OF PRUSSI A, PA 19406 611 R Y AN PLAZA DRIVE, $UITE 1000

K. LAB.tMA, FLOmeOA, GEORGIA, KENI UCKY, MISSt%SIPPI. NORTH CAROLINA.
I'UERTD RICO,50VTH CAROUNA, TENNESSE E, VIRGINI A VIRGIN 15LANOS, OR AL ASK A, ARIZONA, CALIFORNI A, H AW All, NEV AO A, OR EGON, W ASHINGTON.
WEST VGGINIA,5tNO APPUCATIONS 70. AND U.$, TE RRITORIES AND POS$E5510NS IN THE PAC 18IC, $1N0 APPUCAflONS

TO.
U S NUCLEAR REGULATORY COMU!$5:ON, R EGiON I
MATER' AL R ADI ATION PROTECTION SECTION U S NUCLE AR REGULATORY COMMISSION. REGION V
W M ARitTTA STRE ET, $UITE 2900 MATERI AL R ADI ATION PROTLCTION SECTION
ATL ANT A, GA 30333 1460 MARIA L ANE, $UITE 210

W ALNUT CREEK, CA 94596

TE"$ONS LOCATED IN AG4f tMENT STATES 8tNO APFUCATIONS TO Thi U S NUCLE AR REGULATORY COMulS$10N ONLY IF THEY WISH TO S05SEss AND USE UCEN5EO MATIRIAL
l's STLf ts $UBJECT TO U.S. NUCLE AR REGULATORY CC WMr55|ON JURl5D9CTION.

1 TH'$ 15 AN APPUCATiON FOR /Chere approar,ere erems 2 NAME AND MAIUNG ADORESS OF APPLtCANT (fa hde /gp Codel

A. NEW uCENSE
_ Radiation Monitoring DevlCes, Inc.

8 AMENDMENT TO LICEN$t NUMOER 44 Hunt St.

[ C. amWeL OF uCENst NuMeER m-1632 5-01 Watertown, Mass 02172

3. ADORE 55f ts:WaipE UCENSED M Af tRI AL MLL BE USED OR POSSt$5ED

44 Hunt St. and 50 Hunt St.
Watertoun, Mass 02172

4 NAME OF PtH5ON TO St CONT ACTED ABOUT THis APPUCATtON
| TELEPHONI NUM8ER

Dr. DErald Entine, President i 617-926-1167

Sugulf ITEMS S THROUGH 11 ON 8 4 e 1I" PAPER THE TYPE AND $ COPE OF INFORMATiON TO OE PROVIDED l$ DESCRIBED IN THE UCENSE APPLICAf tDN Gul0E.

6 RADIOACTavE MATE RI AL

e .,_E eme,al.end mese.n.umbes ,3 themical and/or phy t<ei lotm, and t inaudhum amount 4 PURPO$11$1 FOR WHICH LICEN$ED MATERI AL WILL BE USED.. .. e .o e,. ei e . ..ie t e

7 [qgD A RE' * ' ' '" " "
g, mpER E C 8 TR AINING FOR INOlvlOUALS WORKING IN OR FREQUENTf hG RESTRICTED ARE AS

9 F ACrutits AND EOuiPMENT. 10, RADI ATION $ AFETY PROGR AM

12 ULtN5f t Fits lbee IO Cf A Il0end 5ectsen I/J JII
11 WA$75MANAGtMENT. aAMOUNT

F EE CA TEGORv 3A |ENCLoStD $ Prepaid
13 C E R TIFIC A TlON (Meet 6e temp >etod er appment/ THE APPUCANT UNDeRST ANDS THAT ALL ST ATEMENTS AND REPHE$ENT ATIONS MADE IN THi$ APPLICATION ARE

3.NQrNG UPON THE APPLIC AN T

THE APPLICANT ANO AN f OF FiCI AL E X ECUTINO THIS CE RTIFICATION ON SEH ALF OF THE APPLICANT, NAMED IN ITEM 2, CERTIF Y THAT THi$ APPLICATION 'i
PRtP ARED 6N CONFORuiTV veiTH f tTLt to COOT OF FEDERAL RIGUL ATIONS.PART130,32. 33,34,35, AND 40 AND THAT ALL INFORMATiON CONTAINED HEREIN,
5 THut AND CQRRECT TO TH( 96$7 OF THEIR KNOWLLQGt AND REU17

W ARNING 10 U S C $ECTION 100t ACT OF JUNE 25,1944 62 sT AT 749 M AK E $ 1T A CRIMIN AL OF FENSE TO M AK E A WILLFULLY F ALSE STATEl4ENT OR REPRESENT ATION
TO ANY CEPARTMENT OR AGENCY OF THE UNITED STATES As TO AN f MATTER W TH'N ITs JURi&OtCTION

$s GNATURI-CERTIF fiNG OF P eCE R T YPE D/PHINT ED NAME TITLE DATE

/4M 7MM Dre Gerald Entine President 11/15/85
,

t e votvN Ta in y s ceNWic on f A
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November 15, 1985.
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Attn: Dr. Jack Davis
J'. S. Uuc1 car Pegulatory Commission

,

'

631 Park Avenue
.

King of Prussia, PA' 19406 s

Reference: Byproduct flaterial License 20-16325-C1

Attachment for Application for Material License,

Iten 5: SOUECES

1) Sources both scaled and unsealed as per Schedule 33.100 Col. I
pertaining t o Type B specific license of broad scope.

2) Auericiua 241 Scaled sources (Isotope not to exceed 100
'

s Products Models Pll-241, villicuries per

i CF-241, PSC-241) source
,

3) Accricium 241 Scaled source (Aue r sh am I;o t to exceed 100
'

Model AMR,,AMC Ceries) millicuries per-s
.

aurce
f

;

4) Araericiun 241 Scaled source (UET Model Not to exceed 100
UCR, I;ES Series, Canua- uillicuries per
tron GT-C , GT-CTiP Series source

i

t
5) Anericiun 241 Alpha source ( Ar.e r sham Uot to exceed 10

Model AW .1 to AMI.8, nillicuries per
/E 2401-04, AMR.22 .23) sour e

i ,

| 6) Auericiun 241 Alpha source (Isotope not to exceed 1
Products Model AFR-241 nillicuries per
AF-241 Series) source

|

7) Americium 241/Be Scaled sources (Amersham Not to exceed 500 |

Model AlZ Series or millicuries per
Nuct' ear Sources and source
Devices Gaunatron AU-IIP>

Series)

8) Gadolinium 148 Alpha source (Isotope Not to enceed 1Y,
Products Models AF-148 nicrocuries per

'

source

9) Californium 252 Fission Fragment source Hot to exceed 500
Anershan Podel CVM.1 .12, ticrocuries per
Isotope Products Model source
FF-250, N-252 Series

10) Curium-244 Scaled sources (Isotope Not to exceed 100
Products Models PH-244- nillicuries per
1 to 20) source

d

- - . - . __ . -- . .. - - ----.
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Iteu 6: Purpose:
1

! Testing of radiation detectors, research, and to process and manutacture iteus
containing byproduct naterial for commercial distribution to specific licensees. A
separate application for a class 3H license has been f iled for distribution of
itens to general licensees.

Our research work involves the developuent of new nuclear detectors and
instruments. He therefore use various isotopes to study the perfornance of these

j dev ice s . In a typical experiment, a detector will be irradiated while its pulse
i height spectrum is e xam ine d , or a transmission or bachscatter ceasureuent will be
| nade to assess the feasibiltiy of a new technique.
1
i

j ro rcutine canufacturing of instruments containing byproduct material are

1 conducted at this f acilit y and virtually all laboratory personnel have in depth
! technical training. A typical instruuent which ve would nanutacture is the
j Conpuglass analyzer detailed in our 3G license application. This device which sells
! for. S30,000 to $50,000 is made in such small quantity that all source handling is

j done directly by the personnel listed in item 7. In this case the source is reuoved

{
froa the vendor's housing with forcecs and inmediately placed into a specially

i prepared lead pig which is then sealed. Dody filu badges worn during this process
| in the past have shown no measureable exposure. Other instruments which we night
| envision canutacturing in the f uture will be of a similar nature.
1

I Since the conpany has only 30 personnel at least eight of whom have received
extenstve training, all of these activities are conducted under the direct'

*

supervision of trained personnel.

.

Iten 7: Responsible Individuals and Their Training

j See Attachnent A

]
! Iten C: Training for Other Individuals
i

All laboratory personnel receive cadiation safety training fron their
departuent hpad (listed in iten 7) during their orientation period. This includes
the topics delineated in the applicable sections of Part 19.12 and involves details
about which sources they may use, proper proceedure for source handling, source

} control responsibilities, health hazards and filu badge requirenents. In addition,
j group nectings are hcid at least annually at which the radiation safety of f ice r
i reviews general proceedurcs, and updates the staff on the special aspects of any

sources recently acquired.

Unannounced inspections are also held during which the Radiation Safety
i Officer or one of the iten / tudtviduals walks through the facility to insure that
j the staff is uaintaining a high level of coupliance with the safety proceedures.
j
j Iteu 9: Facilities and Equipnent
i The laboratory has extensive nuclear instrumentation equipuent including
j several pulse height analyzers, NIH clectronic systems as well as both traditional
*

and state-of-the-art nucleat etectors.

For the specific purpose of radiation safety coaitoring the followingj

] equipuent is available and in use for that purpose:

il a) Precisien Radiation Instruaents, Inc. Model 107C; One Beta Ganna Survey
; Meter with 0.04 mR/hr full scale,
i
!

I
i
' --. . _ _ _ _ _ __ _ _ _ _ _ _ _ ~ _ _ _ _ - - __ .. . . . . . _ . . . . . . . . . . . . . . . . _ . . . . . . -
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b) Xetcx I*nc. Gacna Survey 1:eter 1:odel 304A; 0.1 to 100.0 tR/hr.
i c) Technical Associates Neutron Survey 1:eter 1:odel PUG-1 AL-PliS-20;
| 60 cps /n/sec/cn2, !

! d) Technical Associates Alpha Deta Survey Meter 1:odel PUG-1AB-P11
'
;

'

Large area (1.75 inch) detector.
e) RliD, Inc. liodel CTC-4/B161. solid state beta gamma meter calibrated with

,

a !!ew England Nuclear calibrated cobalt 57 source. |

Iten 10. Radiation Safety Prograu |
All byproduct materials will be received in the radioisotope laboratory which i

{is equipped with a lead storage container !!uc lea r Associates Model 52-885 or
equivalent, handling tongs , work benches, sinks, and sinilar equipment A locked
cabinet, properly posted with the radiation synbol, is available for storage of ;

| radioactive natorial not in use.
t

All sources used at this facility will be surficiently vcak to allow handling f
j by direct tongs and long forceps. No additional special handling equipment is

| appropriate.
.

All isotopes will be procurec by the purchasing office only upon approval of
the Radiation Saf ety Of ficer. Only when being used for expariment purposes will the
byproducts-be recoved from their storage containers. All applicable sections of
Part 20, Title 10 - Standards for Protection Against Radiation - will be observed..

| Surveys will be cade with the survey weters or equivilent uentioned in Item 10 as
detailed belos:.

All appropriate enployees and visitors will be issued f ilt badges which are,

read periodically (quarterly for gant..a , conthly for neutron) by Landauer Corp. ini

I accorcance with section 620,202

1
j Leak tests will be made of all gatuma and beta sources above 100 nicrocuries
; both upon receipt and at least every 6 months thereaf t.er . Alpha sources will bc
| wipe tested every three conths. Leak tests will be conducted under thi! direction of
~

'tne Radiation Saf ety Of ficer by ustnb a danpened cotton swab held by forceps while
the source rests in the recess of its storage container. The swab will be analyzed
on site under the direction of the Radiation Saf ety Of ficer with equipment capable

; of . de tect ion levels of 0.005 uicrocuries. The details of the leak test procedure
! are as follows:

|
| The leak test prograr in-house is perforced by Pd:D radiation saf ety of ficers
j and ceets the general requirenents of A!IS , N542 standards. This procedure is

outlined below,

.

1. Uipe Test Procedure for Sealed Sources

a. Winine Procedure: - Each scaled source is carefully swabbed with
a cotton-tipped applicator m,istened with methanoi. The applicator is then counted.

j by placing it close to (about Srn) a large area (16tn dia.) CdTe detector connected

! to a PSP-1 and CTC-4.
] b. Calibration Procedure - The sensitivity of the detector is

j verifico by ceasuring a calibrated, out weak source (e.g., .003 microcurie) and
recording the observed counts above background. This step is essential to

sensitivity to at least .005 uierocurie, the maxinum permissabledenonstrate a
wipe. To achieve this sensitivity, it is essential to use a small blockhouse of
lead bricks to reduce the background count rate to about I cps. Typical results
give about 1 ct/nCi/s, so that a 100s count tine gives ample sensitivity, a SnCi
wipe test would give 600 cts with a potsson error of + 25 cts, i.e. 5%, and a

,

_ _ _ _ . - _ _ _ . . . . . _ _ - - ._ __.
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background of 100 cts.
c. Preshipnent Uipe Test For !!anutacured It ems The leak test is

applied to the source housing during the assembly of the device and to the sample
tray, saapit holder or other acces ible surfaces nearest the source after the
dev ice is asseubled. The records maintained on the leak-test prev ious to the
shiptent of the device include:

o Identification ot each source and device (manufacturer,
codel number, seria! number, isotope quantity).

o Identification of er.ch custouer (nane, address,
person to contact).

o Radiation survey meat.urecents,
o Date of test.
o Izfr tian on test ,cthods used.
o Leak-test results expressed in microcuries of radiation
for each area viped.

o Identification of the individual who perforaed the test.
In the case of finding a leaking source, the source houstng will be

reuoved frem the d ev ic e . The source vill be taken out of the source housing and
vill be placed in shielded and coderated druta.

2. Test Procedure for Surfaces
a. Survey Procedure: - Surveys of areas in which only scaled

sources are used will oc conducted every six noaths in conjunction with the wipe
tests. Surveys of areas in which unsealed sources are used vill be done every uonth
in conjunction with the taking of the source inventory. 1

!Each area in which only sealed sources are used will be surveyed |
with either a beta ganca or an alpha beta ganna meter to detect and radiation above !

background. Levels in the general work area above luR per hour will call for
inuediate investigation and above 2nR/hr vill call for work stopage until the
source of the radiation is identified and the area certified safe by the Radiation
Safety Officer. A forna) log entry will be unde of any such occurances.

Each surface on which unsealed sources have been used since the
prev ious in-house inspection vill be surveyed with a large area alpha beta gamna
ueter listed above. This will include both the work surface itself as well as the
fl6or area for a distance of three feet en all sides of the surface and also the

3 nearest sink. If counts above 500 CPII/100 cn are detected, an inmediate2

investigation will be u.ade to determine the scurce of the radiation. Above 1000
CP11/100 cc 2 the entire room will be surveyed and decontaminated. A fornal log
entry will be made of any such occurances.

1

Iteu ll: Uaste !!anagement

Uaste sources will be returned to the appropriate vendor, subcontractor or
technical collaborators (eg., IIarvard :edical School) if appropriate. All other
waste sources vill be disposed of through the coctercial fim ImII Associates,
Concord !! ass.

<

.
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6. Individuals Who Will Use or Directly Supervise The Use of Licensed
Paterials '

Gerald Entine, Ph.D., President
Frank Sinclair, Ph.D, Senior Scientist

Michael R. Squillante, Ph.D., Director of Research
Ebrahim Afshari, M.Sc., Senior Engineer
Elisa Redler, MS, MBA, Marketing / Sales Manager
Kenneth R. Keller, MSEE, BSEE, Avalanche Product Manager.

Peter Waer, BS, Marketing / Sales Engineer
,

Tom Hazlett, Manufacturing Manager

7. Radiation Prctection Officer

Dr. Gerald Entite and/or Dr. Frank Sinclair and/or Dr. Michael R.
! Squillante

16. Trainine
cerald Entine, Ph.D. - received his training in

a) while on the job at Tyco Laboratories, Inc., Waltham, MA 1

02154 for a total of 4 years.
in b) while at the same address he received on the job training

for 4 years.
in c) at University of Pennsylvania, PA for 2 years in both formal

courses and on the job training.
in d) at University of Pennsylvania, Phila for 2 years in botht

formal courses and on the job training.
!Frank Sinclair, Ph.D. - received his training in

a) while at London University, U.K. and Instit. Lav e-Lang e' ' an ,
Grenoble, France for a total of 3 years.

in b) while at Brandeis University and at Radiation Monitoring
Devices,

Inc. he received on the job training for 7 years.
in c) and d) at Brandeis University, Waltham, Ma. f or 5 years in both

formal courueu and on the job training.
in d) at Brandeis University, Medford, MA for 5 years in both

formal courses and on the job training.

Michael R. Souillante, Ph.D. - received his training in
a) while at Tufts University, Medford, MA for

a total of 5 years.

in b) while at Tuf ts University and at Radiation Monitoring Devices,
Inc. he received on the job training for 8 years,

in c) and d) at Tuf ts University, Medford, MA for 2 years in both
formal courses and on the job training.

, in d) at Tufts University, Medford, MA for 2 years in both
'

formal courses and on the job training.

Ebrahim Afshari, M.Sc. - received his training in a and b while at
Univercity of Lowell, Lowell, MA and as the Radiation Safety offficer at
Diano Corp. for a total of 4 years and in .c and d while ac Diano Corp.
and Radiation Monitoring Devices, Inc. for 4 years in on the jobtraining.

. - _ -. __ _ . _ . - _. ,_ ~ _-- _ - - _ . _ _ _ . _ . _ _. _ , _ _ _
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Elisa Redler, MS,NBA .- received her training Lle on the job at
Radiatipn Monitoring Devices, Inc , Watertown, MA for a total of 4 years.

. . .

Kenneth R. Keller. MSEE. BSEE - receiv ed his training during a formal
Radiation Safety Course while on the job at Radiation Monitoring Devices,
Inc., for six months.

. -- - -- - - -
-

Peter Waer. M, Sc. , MBA - received his training in a and b while at
University of Michigan, Ann Arbor, Mich f or a total of 2 years and in c
and d while at Radiation Monitoring Devices, Inc. for 1 year in on the'

job training.

Thomas Hazlett - received his training in a, b, c, and d while on the
job at Radiation Monitoring Devices, Inc. Watertown, MA for a total of 5
years.

17. Exoerience
Gerald Entine is experienced in handling scaled source 8 of Co-60,

Cs-137, Am-241, I-128 and a number of beta sources such as C1-37 in

amounts up to 10 millicurie. He received this experience both at Tyco
Laboratories for 4 years and while safety officer at Radiation Monitoring,

: Devices for the last 9 years.

Frank Sinclair has extensiv e experience in handling sealed and
unsealed sources as well as with research reactors. While at Brandeis
University, he was the department representative on the Univereity-

Radiation Protection Committee.

Michael Souillante has extensive experience in handling sealed
sources and using research x-ray generators. This was obtained during hio
graduate work and during his professional carear. He has worked with

6Co 0, cd109, Ba139, Cf252, Cs137, Am 41 and Fe55 and has used a variety2

of x-ray fluorescence detectors, diffractometers, Laue cameras,
; Weiseenberg cameras, etc. on x-ray generators from several manufacturers.

Ebrahim Af shari was the. radiation protection officer at I)iano Corp. ,
a Division of Perkin Elmer Corp. which manufactures X-ray defraction
equipment, and thus has extensive formal and on the job training. |

Kenneth R. Keller. MSEE. BSEE has extensive experience in handling
sealed sources while at Radiation Monitoring Devices, Inc. Some of the
sources he has handled are Co60, Csl37, Am 41 and Cd109,2

Elisa Redler has extensive experience in handling sealed sobrces
while at Radiation Monitoring Devices, Inc. Some of the sources she han
handled are Co60, Cal 37, Am241 and Cd 09 up to amounts near one Curie.1

Peter Waer has experience in handling sealed sources while at
University of Michigan and at Radiation Monitoring Devices, Inc. Soma of
the sources he has handled are Co60, Cal 37, Am241 and Cd 091

Thomas Mazlett has extensive experience in handling sealed sources
while at Radiation Monitoring Devices, Inc. Some of the sources he has
handled are C060, pe55, Cs137, 1 1125, Am241 and Cd 09 up to amounta near
one Curie.
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