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A"LMTM‘I MATERIAL LICENSE, NRC 3’ SUPPORTING
INFORMATION -- JULY 10TH, 1985

Ammendment to license 29-00851-05.

Sources exempt from NRC regulation are included in this discussion for RCA
internal reference only.

Item 5: Radicactive materials

Sources containing by-product materials:

lron+55 plated source NEW ENGLAND NUCLEAR
mode! NER-9041
10 mCi

Americium=241 sealed source AMERSHAM MMC . 2084
10 mC
i sources

Americium~241 sealed source ANERSHAM AMC . 21
2 mfy
4 sources

Americium=241 sealed source AMERSHAM AMC .25
&5 mCi
2 sources

Americium-241 sealed source AMERSHAM AMC . 26
200 mCy
4 sources

Cesium=137 sealed source AMERSHAM CDC . 803
code M. .50, calibrated
3 mCi
2 sources
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Gamma ulnc’ | sealed sources Al’tlﬂl QCR.2

source set 1 set

consists of:

AMR . 151 Am~241 10 microcuries sealed source
BDK. 151 Ba-133 10 microcuries sealed source(exempt)
CDR. 151 Cs=137 10 microcuries sealed source(exempt)
CTR.151 Co=57 10 microcuries sealed source
CKR. 151 Co~60 10 microcuries sealed source
MFR. 151 Mn=-54 10 microcuries sealed source(exempt)
MBR.251 Hg-203 20 microcuries sealed source
SKR. 151 Na-22 10 microcuries sealed source
YER. 151 Y-88 10 microcuries sealed source
Gamma reference sealed sources AMERSHAM QCR.12
source set 1 set

consisws of:

AMR. 121 Am=-241 1 microcurie sealed source
BDKR.121 Ba-133 1 microcurie sealed source(exempt)
CDR.121 Cs+137 I microcurie sealed source(exempt)
CTR.121 Co=57 1 microcurie sealed source
CKR.121 Co-60 1 microcurie sealed source(exempt)
MFR. 121 Mn- 54 1 microcurie sealed source(exempt )
MBR. 221 Hg-203 2 microcurie sealed source(exempt )
SKR . 121 Na-22 1 microcurie sealed source
YER. 121 Y-88 1 microcurie sealed source
radium=-226 sealed source AMERSHAM RAC . 2

10 microgram ~
10 micro=curies
4 sources

Item 6 Uses:

.

*  Research and developement of non-destructive testing methods includ-
ing gauging and radiography.

¢ Calibration of x<ray and gamma-ray spectrometers.

Item 7 - Individuals Responsible for Radiation Safety Program and their
Experience

Dr. James K. Matey will be the Radiation Safety Officer (RSO).



-

r Rhoda M. lrﬁn is mtnor. Occupat ional Health and ’ny.

Dr'. James R. Matey
Title: Member Technical Staff
1. Position Description
. Carries on theoretical or experimental research in physics, phy=
sical chemistry, mathemat ics, electrical engineering, mechanical
engineering or other fields of natural science.

. Seeks new or improved solutions to scientific problems in elecs
tronics and related fields.

®  Prepares papers and reports on achievements and progress.
¢  Files patent disclosures on work resulting in invention,

¢  Generally has same duties as a Senior Member of Technical Staff
but with less responsibility and experience.

¢ Works alone or as a part of a team.

2. Experienue

Dr. Matey was a University Teaching Fellow from 1973 to 1974, a
research assistant from 1974 to 1977, and a University Research Fellow
for 1977, all three positions at the University of I1linois, Urbana.

Dr. Matey joined RCA as member of technical staff in December 1977 and
ramains in that position.

Dr. Matey has also been a Lecturer in the Electronic Physics Depart~
mont of Lasalle University since 1983,

In 1984, Dr. Matey was appointed to the editorial board of the Keview
of Scientific Instruments.

R RN RRROEII=E

3. Radiation Training
General Physics Training

¢ B.85. Physics, 1973 Carnegie<Mellon University, Pittsburgh,
PA

¢ M8 Physies, 1974 University of [llinois, Urbana, 11llinoiws
®  Ph.D. Physicen, 1978 University of [1llinois, Vrbaaal Hlinois

Kadiation Training/Exper lence
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¢ Carnegie*Mellon University, Modern m-u"b. 1 semesters:
topics included beta ray spectroscopy, gamma ray spectrosco~
py, neutron activation analysis.

*  University of lllinois, neutron irradiation of quartz samples
at Argonne National Lab and subsequent experiments on same
samp les

¢ Northwestern University Continuing Engineering Study CES
8524: Radiation Safety, November, 1984 (3.0 CEV).

Rhoda M. Brown
Title: Manager, Occupational Health and Safety
informat ion must be added here.
1. Position Description
*  Kesponsible for directing the Occupational MNealth, Safety, and
Enviroment Program for all phases of research and developement at
RCA Laboratories.
¢  Conduct safety inspections and industrial hygiene surveys.
*  Investigate accidents and injuries.
® Maintain records for federal and state regulatory agencie. .
¢ Coordinate the Medical Surveillance Program.

* Provide managerial direction for Safety Council, Fire Brigade,
and First Ald Scuad.

2. Experience

Ms. Brown received her BS degree in chemistry from Delaware State Col«
lege in 1967 and has completed graduate courses in Industrial Nygiene
and Industrial Ventilation at Temple University.

In 1977 Ms. Brown joined RCA as Administrator, Safety and Industrial
Hygieno. Since joining the staff she has completed courses in chemical
safety, industrial noise, (ad laser radiation satety conducted by the
American Industrial Mygiene Association and CDI Seminar Management .

r 8. Training for Individuals Working in or Frequenting Restricted
reas.

® Dr. J. K. Matey - see item 7 for training and exper fence



. e Dr. Alvin M. OJ- see resume below. .

Individuals may be added to this license at a future date by ammendment.
In* the absence of prior formal or on the job training, they will attend a
. formal course such as:

Northwestern University

Continuing Engineering Study
CES 8524: Radiation Safety
(3.0 CEV)

Radiation Protection Training Program

RCA

Astrok lectronics Division

Hightstown, NJ 08520

Note to RCA staff: contact 8. Seehra at Astro, &26-2972, for
informat ion on course dates.

Dr, Alvin M. Goodman
Title: Senior Member Technical Staff

1. Position Description

Appointments to this position indicate that a Member of Technical
Staff has been accorded the recognition by his peers and research
manageme As an outstanding contributor to past as well as ongoing
projects and that he possesses the superior skills and knowledge
to maintain productive efforts in future assignments.

Requirements

“  Kessarch and developement experience over a ten year period,
5 years of which should have been at RCA Laboratories.

= Demonstrated and recognized outstanding quality of accom-
plishements in the five years at RCA Laboratories.

“  Quality of submitted patent disclosures and impact of patents
applied for or issued on RCA business and licensing sctivs
ities,

©  Participation in submission of technical articles for profess
slonal journals of scientific societios and RCA Laroratories
and Corporate publicat fons.

2. Experience

Dr. Goodman was a4 kKessarch Assistant at Princeton Cidversity from mid
1956 to early 1957, MHe wasn an Assistant Professor at Cane Western
Reserve University from then until mid 1959 He carried out research
At RCA Laboratories as a summer smployee (n 19%, 1955, ~ad 1958, and
joined the laboratory as o Member of Technical Staff in 1959, He was
promoted to Senior Member of Technical Staff in 1982 During 1970+7)
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Dr. Goodman u!td post~doctoral studies at the Swiss l‘od-ul
Institute of Technology (Zurich).

Dr. Goodman has specialized {a solid state physics and semi-conductor
measurements and processing. He holds 15 patents, is the author of
more than 50 technical publications and has received four RCA Labora-«
tories Outstanding Achievement awards.

From 1973 to 1976, Dr. Goodman served as Member of the Editorial Boerd
of Review of Scientific Instruments, He is a member of the American
Physical Society, Sigma Xi, and a Senicr member of the IEEE.
Radiation Training

General Engineering Training

¢ B.85. Electrical Engineering, 1952 Drexel University, Phila-
delphia, PA

¢ M.A Electrical Engineering, 1955 Princeton University,
Princeton, NJ

¢ Ph.D. Electrical Engineering, 1958 Princeton University,
Princeton, NJ

Radiation Training/Experience

¢  Northwestern University Continuing Engineering Study CES
8524 Radiation Safety, April, 1985 (3.0 CEV).

Items 9, 10, and 11 Facilities, Equipment, Radiation Safety and Waste
Management

The goal of our radiation safety program (s to restrict doses to levels as

low as reasonably attainable.

The radiation safety described below is more restrictive than required by
NRC regulations. This program may be un-necesarily restrictive for some
future research or developement effort and may be smmended at some future
date.

Laboratory Ares E-2288

Note: Only one laboratory area is present ly contemplated; other areas may
be added by ammendment at a later date,

Laboratory room E<208 will be partitioned (nte two sections as noted on
the accompanying drawing. The (nner section of the room, denoted from this
point as <2288, will be accesible via & key+locked door, seen on the
drawing. All experiments (except calibrations as noted below) using
sources and storage of the sources will be conducted in E-2288,
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Keys to l-ﬁ“ will h’vvtd-‘ only to individuals cmﬁgtu experiments
‘within '‘E+228B and to safety personel designated by the Manager, Occupa-
tional Health and Safety.

The interior walls of E~188 are composed of 5 inch thick gypsum block; the
floor and ceiling of the area are composed of & inch thick concrete. The
exterior wall is br.ck and masonary construction with windows running the
length of the exterior wall. E-228 is in an upper story of the building;
there is no walkway outside the window. (Closest point of approach to the
window is the ground about 20 feet below. The entrance to E-228 is a con-
ventional steel door with a key lock and night latch.

The partition within E-228 will be a convent ional office dividing parti-
tion, with a key lock door. The door will be posted with a sign forbidding
entrance to un-suthorized personel, and direct ing personel wishing access
to contact the Manager, Occupational Health and Safety. A bulletin board
for posting regulations will be placed near the door.

Routine Maintanence

Kout ine maintanence of the room (replacing light bulbs, cleaning, plumb-~
ing, otc) will be performed by the normal maintanence personel, under the
direction of one of the individuals named in section 7 or 8. Such mainta~
nence will only be performed when all sources are stored.

Source Storage

Individual sources which are not an integral part of an instrument will be
generally be stored in containers of sufficient thickness to reduce the
radiation level at the surface of the container to 2.0 mrem/hour or less.
In all cases, the sources will be stored in conmtainers of sufficient
thickness to reduce the radiation level at the surface to 30 mrem/hour or
Jens .

Original shipping containers will be used when appropriate, otherwise,
containers will be fabricated on site or purchased. Thickness will be cal-
culated using sound engineering practice, and radiation levels will be
measured after fabricat ion.

Original shipping containers which do not meet the limit stated above may
be used for temporary storage of sources until permanent storage contain-
ers are built or bought. In such cases, adequate shielding will be added
to the storage cabinet so that the radiation level at the surface of the
cabinet meets the criteria set below.

When not in use, the sources, in their containers, will be kept (n a
locked cabinent. The cabinet will be have sufficient shielding to reduce
the radiation level at the surface of the cabinet to below 2.0 wrem/hour,
when all sources are stored in the cabinet. Keys to the cabinet will be
provided only to individuals named in sections 7 and 8. The storage cabi«
natis) will be located (n E-228B, in a position where the radiation from
the cabinetis) will not raise the radiat fon levels in adjoining rooms
above 0.5 mrem/hour .
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Each cabinet will u’«m&u with a source log, in -hg each source will
be recorded upon receipt. Each time a source is removed or replaced in
storage, the event will be logged. Each time a source is wipe tested, the
wipe test will be logged. 1f a source is dropped, damaged, or is suspect
for any other reason, the event will be noted in the log, and the source
will not be used until a wipe test is performed.

Sources which are an integral part of a piece of equipment which has inte=
gral radiation shielding to reduce radiation at the surface of the equip~
ment to 2.0 mrem or less when the equipment is not in use will not need to
be removed from the equipment when not in use if the equipment can be
stored in a position where the radiation from the equipment will not raise
the radiation levels in adjoining rooms above 0.5 mrem/hour.

The source storage cabinets and each piece of equipment with an integral
source will be provided with a film dosimetry badge which will be read at
the same time the personnel badges are read. Dose rates in excess of 2
mrem/hour will be investigated.

Dosimetry

The outer section of room E-228 will also be provided with a film dosime~
try badge which will be read at the same time the personnel badges are
read. Dose rates in excess of 0.5 mrem/hour will be investigated.

When all sources are stored, no part of £~2288 will have an exposure rate
greater than 2.0 mrem/hour. This will be checked using a survey meter and
shielding added if necessary, each time an additional source is added to
the license.

All individuals conducting experiments in E-2288 will be provided with
radiation badges. Individuals responsible for handling of sources will
also be provided with ring badges.

Experiments not requiring the use of licensed material may be performed in
E-2288 when licensed material is not in use and the licensed sources are
properly stored. Personel conducting such experiments will be provided
with radiation badges. Such experiments need not be directly supervised by
individuals from items & and 7.

Badges will be regularly read, and records maintained by the of fice of the
Manager, Occupational Health and Safety.

Source handling

Sources will be installed in carriers with provisions for attachement of
threaded transfer rods or (n semi-permanent collimator/holders whenever
feasible. Sources not so equipped will be handled with tongs or tweezers .
In the rare esvent that tongs or tweezers are not suitable, sources may be
handled with rubber gloves. In any case, calculations of the expected
exposure rate from the source for each handling method will be made and
posted on the storage cabinent or equipment before the handling method i
used. Individuals handl ing sources will be provided with ring film badges
an wall an their normal f1lm badge .
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.‘!'” and gloves used tO handle sources will be stored l’b« source stor-
‘age cabinet(s).

Wipe Tests and Instrument Calibrations
Wipe tests on sealed sources will be performed at & month intervals.

Instrument calibrations will be carried out at 12 month intervals on at
least one radiation survey meter,

Calibrations will be performed either by personel described in item 8,
using procedures recomended by the NRC (see NRC regulatory guide 10.8,
appendix D) or by vendor(s) listed below

. Nuclear Diagnostic Laboratories
PO Box 791
Peekskill, NY 10566
914-737+7330

Wipe tests will be performed either by personel described in (tem 8, using
standard practice (See NBS Handbook 126 American National Standard N562,
Sealed Radioactive Sources, Classification; Appendix A: lLeak Test Meth-
ods.) or by vendoris) listed below,

. Nuclear Diagnostic Laboratories
PO Box 791
Peekskill, NY 10566
914+737+73%0

Waste Management and Source Disposal

Disposal of surplus sources will be carried out by either:

®  Transter of the source to another licensee with use for the source
¢  Transter to:

Nuc lear Diagnostic Laboratories
PO Box 791

Poekskill, NY 10568
914+-737-73%0

Disposal of any other radin~active materials will be carried out in accord
with the NRC and state and local regulations in offert at that time. The
company(s) noted above for source disposal will be used for disposal of
such materials an needed.

Emergency Planning

In the svent of some emergency which might cause 4 spill of radio~active
material within E<2288, the outer door of E=228 leading to the outer pare
tition of he room would be locked and posted. The Radiat fon Gatety Off i«
car and/or the Manager, Occupational Health and Safery would direct
emergency personel.  In the svent that decontamination were needed, (it
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would “e carried out with the advice and uuuu\cc,tuinod personel
from RCA's Astro-Electronics facility (NRC license 29-09616-01).

Bio-Assay

No routine bio-assay procedures are planned at this time; routine bio-as-
say should not be necessary for the sources named in section 5.

Receipt of Sources

Purchase orders for sources acquired under this license must be approved
by the Radiation Safety Officer and the Manager, Occupational Health and
Safety, in addition to the normal RCA approvals.

The receiving department will be instructed to call the radiation safety
officer or the Manager, Occupational Health and Safety immediately upon
receipt of the source and to make no attempt to open the container for
inspection.

The Radiation Safety Officer or the Manager, Occupational Health and Safe-
ty, will arrange for the transfer of the container to E-228B as soon as
possible, and for a survey of the package.

Any packing materials which must be discarded will be surveyed. In the
event of evidence of contamination, the manufacturer will be notified, and
Jhe materiais will be disposed of via the disposal method noted above.
Radiation detection instruments

The ‘asiruments which are currently avallable are:

10




Number 'adiat ion Sensitivity \gdou Use

Victoreen 1 x=-ray integrating 60 mg/sq-cm measuring
*Model 70 r-Meter 250 mrem full scale estimate
5 mrem small division

Technical

Associates multiple probes as below

SML-2

alarm/ratemeter

P-8 1 alpha 0.8 mrem/hr 1.4 mg/sq-cm measuring

geiger probe beta full scale surveying
gamma .02 mrem/hr monitoring

small division

PGS-31-P 1 0.04 mrem/hr 6.9 mg/sq-cm measuring
low energy beta full scale surveying
gamma gamma 0.001 mrem/hr monitoring
scintillation small division

probe

liarshaw gamma ray spectrometer

Victoreen 1 beta/gamma 0.1 mrem/hr 1 4 mg/sq-cm surveying
Model 491 GM alpha full scale measuring
counter 0.005 mrem/hr monitoring
with 489-110 small division

pancake probe

In addition, there are several other portable survey meters associated
with x-ray facilities in the laboratory. These meters would be available
for short term use if need arose.

It will be necessary to replace instruments from time to time. Such
replacements will be incorporated into the license application at renewal
time. At least one survey meter with full scale sensitivity of 1 mrem/hour
or better will always be kept calibrated and available.
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Calibration of Imtn’nts ocutside the normal rostricto, areas:

The following sources are intended as calibration sources:

Americium=-241 sealed source AMERSHAM AMC.2048
10 mCi
2 sources
Gamma reference sealed sources AMERSHAM QCR.2
source set 1 set
Gamma reference sealed sources AMERSHAM QCR.12
source set 1 set
radium=-226 sealed source AMERSHAM RAC.2Z2

10 microgram ~
10 micro-curies
2 sources

These sources might be used for calibration of x-ray spectrometers
attached to electron microscopes and other non-portable instruments which
do not incorporate licensed materials. These instruments are in areas
which are normally un-restricted, but which do have doors which can be
locked. In the event we wish to use these sources for calibrating such an
instrument, we will:

12

Afix a radiation area sticker(temporarily) to the door to the instru-
ment area.

Clear instrument room of all non-badged personnel.

Cezery source from normally restricted storage area to the instrument
room in container with surface exposure rate of 2 millirem/hour or
less.

Lock room
Perform calibration
Return source to normal restricted area

Remove sticker from instrument room and un-lock door.
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