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fovenber 15, 1985

Attp: Dr, Jack Davis

Je S. Buclear Regulatory Coumission
631 Park Avenue

King of Prussia, Pa 19406

Reference: Byproduct liaterial License 20-16325-C1
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Attachment for Application for Material License

Item 5: SOURCES
1) Sources both sealed and unsealed as per Schedule 33.100 Col. |
pertaining to Type B specific license of broad scope.
| 2) Auericium 241 Sealed sources (Isotope Not to exceed 100
Products Models PH~241, villicuries per
CF-241, PSC-241) source
3) Americium 241 Sealed source (Auevsham bot to exceed 100
lodel AMR. AlIC feries) millicuries per
. sLurce
E &) Americium 241 Sealed source (NL¥ lodel Kot to exceed 100
: HER, NES Series, Gauma- willicuries per
! tron GT-C , GT-CYP Series source
1 ‘v
i 5) Americium 241 Alpha source (Amersham liot to exceed 10
liodel AMM,1 to AMM,.S, millicuries per
.FJ&"Z&UI-G‘&, AHR.ZZ-.23) sour e
6) Americium 241 Alpha source (Isotope liot to exceed 1
_ Products Model AFR-241 millicuries per
| AF=241 Series) source
7) Americium 241/De Sealed sources (Amersham liot to exceed 500
lodel AN Series or mwillicuries per
Huclear Sources and source
Devices Caumatron AN-HFP
| Series)
8) Cadolimium 148 Alpha source (Isotope liot to exceed 1%
Products Models AF-148 microcuries per
source
9) Californium 252 Fission Fragmenl source Hot to exceed 500
Amersham MNodel CVH,1-.12, microcuries per
Isotope Products liodel source
FF=250, N-252 Series
10) Curium=244 Sealed sources {isotope liot to exceed 100
Preducts llodels PH=-244- pillicuries per
1 to 20) source
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Item 6: Purpose:

Testing of radiation detectors, research, and to process and manulacture itews
containing byproduct material for commercial distribution to specific licensees. A
separate application for a class 3H licemse has been filed for distribution of
itens to general licensees.,

Cur research work 1involves the developuent of new nuclear detectors and
instruments. We therefore use various isotepes to study the perforwmance of these
devices. In a typical experiment, @ detectur will be irradiated while its pulse
height spectrum is examined, or & trausmission or backscatter measurement will be
wade to assess the {easibiltiy of a new technique.

l'o routine menufacturing eof Llostruments coutainang byproduct wmaterial are
conducted at this facility and virtually all laboratory personnel have in depth
technical traiuing. 4 typical instrument which we would manutacture 1is Lhe
Compuglass analyzer detailed im our 3G license applicatiocn. This device which sells
for. $30,000 to $50,000 is made in such small quantity that ail source handling is
done directly by the perscnnel listed in itew 7. In this case the source is removed
from the vendor’s housing with forcegs and immediately placed iute a specially
prepared lead pig which is then sealed, Dody film badges worn during this process
in the past hove shown no weasureable exposure. Other instruments which we might
envision manutacturing in the future will be of a similar nature.

Since the company has only 30 personnel at least erght of whow have received
extensive training, all of these activities are conducted under the direct
supervision of trained personnel,

Item 7: Responsible Incdividuals and Their Traiving
See Attachment A
Iten 8: Traiming for Other Tndividuals

All laboratory personnel receive cadiatioan safety training from their
departuent head (listed in item 7) during their crientation perivd, This includes
the topics delineated in the applicable secticuns of Fart 19.12 and involves details
about which sources they may use, proper proceedure for source handling, scurce
contrel responsibilities, nealth hazards sud filu badge requirements. In addition,
proup meetings are hLeid at least anmnually at wiich the radiation safety officer
reviews general proceedures, aod updates the staff on the special aspects of any
sources receatly acquired.

{nannounced inspections are also held during whick the Radiation Safety
Off icer or one of tne item / 1ndividuals walks turough the facility to insure that
thie stafif 1s maintaining a high level of compliance with the safety proceedures,

Item 9: Facilities and Equipment

The laboratory has extensive nuclear instrumentation equipment including
several pulse height analyzers, KIN electronic systeus as well as both traditional
and state-of-the-art nuclear cetectors. :

For the specific purpose of radiation safety moaitoring the following
equipment is available and in use for that purpose:
a) Precisicn Radiation Instruments, Inc. Hodel 107C; Cne Beta Camma Survey
Meter with 0.04 mR/hr full scale.



b) Xetex I'nc. Camma Survey leter Model 3044; 0.1 to 100.0 wR/br.

¢) Techuical Associates Heutron Survey Meter lodel PUC-1AB-PHS-.0;
6C c;s/nlsec/cwz.

d) Technical Associates Alpha Beta Survey lleter lModel PUG-1AB-P1l]
Large area (1.75 inch) detector.

e) RMD, Inc. Model CIC~4/5161 solid state veta gemma weter calibrated with
a Vew Emgland Nuclear calibrated cobalt 57 source.

Item 10. Radiation Safety Prograoum

All byproduct materials will be received in the radioisotope laboratory which
is equipped witn a lead stotage container Nuclear Associates lNodel 52-885 or
equivalent, handling tongs, work benches, sinks, anc sinilar equipment. A locked
cabinet, properly posted with the radiation symbol, 1s available for storage of
radivactive material not in use.

All sources used at this facility will be suificientiy wesk to allow handling
Ly direct tongs and long forceps. Ne additienal special handling equipmeat 1s
appropriate.

ALl isotopes will be procurec by the purchasing offlice only upon approval of
the Radiation Safery Ufficer. Only when being used for experiment purposes will the
byproducts be removed trom their stovage containers, All applicable sections of
Part 20, Title lU - Standards for Protection Against Radiation - will be observed,
Surveys will be made wilh the survey weters or equivilent wentiowned in Item 10 as
detarled pelow,

All appropriate employees and visitors will be issued filw badges wiich are
read periodically (quarterly for gamna, moothly for neutrom) by Landaver Corp. in
accordance with section &20.202

Leak tests will be made of all gammma and beta sources above 100 microcuries
both upon receipt and at least every 6 mouths thereafter. Alpha sources will be
wipe tested every three nonths. Leak tests will be couducted under the direction of
the Radiation Safety Officer by using a dampened cotton swal held by forceps while
tiie source rests in the recess of its storage countainer. The swab will be analyzed
on site under the direction of the Radiation Safety Cfficer with equipuent capable
of detection levels of 0.005 microCuries. The detsils of the leak Lest procedure
are as follows:

The leak test prograr in-house 1s performed by RMD radiation safety officers
and meets the general requirements of ANS, N542 standards. This procedure 1is
outliued below

1. Hipe Test Procedure for Sealed Sources
a. Wiping l’rocedure: - Each sealed source is carefully swabbed with

a cotton-tipped applicater wuistened with methanol. The applicator is Lhen counted
by placing it close to (about 5rm) a large erea (l6um dia.) CdTe detector connected
to & PSP-1 and CTC-4,

0. Calibration Procedure - The sensitivity of the detector is
verifiea by measuring a4 calibrated, but weak source (e.g., .003 microcurie) and
recerding the observed counts above background. This step is essential to
denoustrate a seasitivity to at least ,005 microcurie, the wmaximum permissable
wipe., To achieve this sensitivity, it is essential to use a swall blockhouse of
lead bricks to reduce the background count rate te about 1 cpse. Typical results
give about 1 ct/uCi/s, so that a 100s count time gives ample semsitivity, a 5aCi
wipe test would give 600 cts with a poisson error of + 25 cts, i.e. 5%, and a
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background of 100 cts.
¢. Ereshipment Wipe Test For Manufacured Items The leak test is
applied Lo the source heusing during the assembly of the device and to the sample
tray, sample holder or other accessible surfaces nearest the source after the
device is assewbled. The records wmaintained on the leak-test previous to the
shipment of the device include:
o ldentification or each source and device (manufacturer,
wodel number, seria' number, isotope quantity).
o Identification of each customer (name, address,
person to contact).
© Radiation survey meaturements,
o Date of test.
¢ I farwation on test nethods used.
0 Lesk-test results expressed 1o microcuries of radiation
tor each area wiped,
¢ Identification of the individual who perforued the tesc.
In the case of fiading a leaking source, the source housing will be
revoved from the device. The source will be taken out of the soutrce housing and
vill be placed in shielded and moderated drums.

2. Test Procedure for Surfaces
é. Survey Procedure: = Surveys of areas ian which only sealed
sources are used will ope counducted every six mouths in conjunction with the wipe
tests, Surveys of areas in which unsealed sources are used will be doue every month
in conjunction with the taking of the source inventory.

Lach area in which onily sealed sources are used will be surveyed
with either a beta ganma or an alpha beta gamma wmeler to detect and radiation above
background. Levels in the general work area above luR per hour will call for
lmmediate investigation and above 2mR/hr will call for work ftopage until the
source of the radiation is ideutified and the area certified safe by the Radiation
Safety Cfficer. A forma! log entry will be uade of any sucl occurances.

Each surface on which unsealed sources have been used since the
previous im-house inspection will be surveyed with a large area alpha beta gamma
meter listed above., This will include both the work surface itself as well as the
floor area for s distance of three f[eet on all sides of the surface and also the
nearest sink, If counts above 500 CPN/100 c¢m? are detected, an immediate
investigation will be made to determine the source of the radiation, Above 1000

CPN/10C cm 2 the emtire room will be surveyed anc decontaminated. A formal log
entry will be made of any such occurances.

Ttem l1: Waste Management

Waste sources will bLe returned to the appropriate vendor, subcontractor or
techinical collaborators (eg., Harvard Medical School) if appropriate. All other

waste sources will be disposed of through the commercial firm MHMN Associates,
Concord Mass.




6. Individuale Who Will Vse or Directly Supervise The Use of Licensed
Materials '

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, Markecing/Sales Manager
Kenneth R, Keller, MSEE, BSEE, Avalanche Product Manager
Peter Waer, BS, Marketing/Sales Engineer

Tom Hazlett, Manufacturing Manager

7. Reciation Prctection Officer

Dr., Gerald Entive and/or Dr. Frank Sinclair and/or Dr. MNichael -,
Squillante

16, Training
Cernld "ntine, Ph.D, = received his training in
a) while on the iob at Tyco Laboratories, Inc., Waltham, MA
02154 for & total of 4 years,

in b) while at the came address he received on the iob treining
for 4 years,

in ¢) at University of Pennsylvania, PA for 2 yeare in both formal
courges an! on the iob training.

in d) at University of Pennsylvania, Phila, for 2 years in both
formal courges and on the job training.

Frank Sinclair, Ph.D. - received his training in
&) while at London University, U,K, and Instit. Lave-Lang. ' .n,
Grenoble, France for a totel of 3 years.

in b) while at Brandeie University and at Radiation Monitoring
-
Devices,

Inc. he received on the iob training for 7 years,

in ¢) and ¢) at Brandeis Univereity, Waltham, Ma. for 5 years in hoth
tormal courses and on the job training.

in ¢) at Brindeis University, Medford, MA for 5 years in both
formal courses and on the iob training.

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

a total of 5 years.

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

in ¢) and d) at Tufts 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 iob training,

Bbrahim Afshari, M.Sc. = received his training in a and b while at
Univercity of Lowe!l

iy Lowell, MA and as the Radiation Safety offficer act
Diano Corp. for a total of 4 years and in ¢ and o while at Diano Corp.
enc Radietion Monitoring Devices, Inec. for 4 years in on cthe
training.

job



igsa Redler, MS!M - received her training .le on the 3iob at
on Monitoring Devices, Inc,, Watertown, MA for a total of 4 years.

El
Radiati

Kenneth R, Keller, MSEE, BSEE - received 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 whilg at
University of Michigan, Ann Arbor, Mich. for a total of 2 years and in ¢
and ¢ while at Radiation Monitoring Devices, Inc, for ! year im on the
job training,

Thomss Mazlotr - received his training in a, b, ¢, and d while on the

. L 3

job at Radiation Monitoring Devices, Inc. Watertown, MA for a total of 5
years.

17. Experience

Gerald Fntine is experienced in handling sealed sources of Co-60,
Ce=137, Am=241, I-128 and & number of beta sources such as Ci=37 in
gmounts up to 10 millicurie. e received this experience both at Tyco
Laboratories for 4 yeare and while safety officer at Radiation Monitoring
Devices for the laet ¢ years,

Frank Sinclair has extensive experience in handling sealed and
unsealed sources &8 well a8 with research reactors. While at Brandeis

University, he was the department representative on the University
Raciation Protection Committee.

Michae! Squi'lante has extensive experience in handling seanled
gources and using research x-ray generators. This was obtained during his
graduate work ancd during his professional carear. He has worked with
:060' c¢109, Ba139, sz5:. Csl37. Am241 gnd Fe33 and has used a variety
0f x=ray fluorescence detectors, diffractometers, Laue cameras,
Welesenberg cemeras, etc, on x-ray generators from severa! manufacturers.

Ebrahim Afshari was the radiation protection officer at Diano Corp.,
& Divieion of Perkin Elmer Corp., which manufactures X-ray defraction
equipment, and thus has extemsive 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 Cuﬁo, Cs!37, AnZ4l and cql09,

Elisa Redler has extensive experience in handling sealed sources
while at Radiation Monitoring Devices, Inc. Some of the sources she hasg
L] 1 ) 2

handled are Cob0, Col37, Am24l and Ca109 up to amounts near one Curie.

Peter Waer has experience in handling sealed sources while at
University of Michigan and at Radiation Monitoring Devices, Inc. Som2 of
the sources he has handled are Co50, Cpl37, Am24! and cal09,

Thomas Mazlett has extensive experience in handling sealed sources
wvhile at Radiation Monitoring Devices, Inc. Some of the sources he has

handled are Co60, Fed3, €137, 1125, Am24) and €e109 up to amounts near
one Curie,
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