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Anunendment to license 29-00651-05. *

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

Item 5: Radioactive materials *

i

Sources containing by product materials:

Iron-55 plated source NEW ENGLAND NUCLEAR !

model NER-9041 |

10 mci |

fAmericium 241 sealed source AMERSilAM /MC.2084
10 mci .

2 sources [
|-

Americium 241 scaled source AFERSHAM A'!C.21 1

2 mci :

2 sources !

!

Americium 241 scaled source A'fERSilAM AMC.25 [
45 mci i

2 sources
,

Americium 241 sealed source AMERSIIAM AMC.26
200 mci +-

2 sources ;

1

C4.sium 137 sealed source AMERSilAM CDC.803
code 11.50, calibrated !
3 mC1

'2 sources

i
;

b

,

I

;

Application for Material Licnnne. NRC 313, Supporting Information - |
July 10th, 1985 1 ,
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*Gamma refcrcn X c:alcd courcca AMhaSilAM QCR.2
source set 1 set '

consists of:

.

AMR.151 Am-241 10 microcuries scaled source
BDR.151 Ba-133 10 microcuries scaled sourcelexempt)
CDR.151 Cs-137 10 microcuries nenled source (exempt)
CTR.151 Co-57 10 microcuries sealed source
CKR.151 Co-60 10 microcuries scaled sourco
MFR.151 Mn-54 10 microcuries scaled source (exempt)
MBR.251 lig-203 20 microcurios acaled source
SKR.151 Na-22 10 microcuries scaled hource
YER.151 Y-88 10 microcuries sealed source

Gamma reference scaled sourcos AMERSilAM QCR.12
source set I set

consists of:

AMR.121 Am-241 1 microcurin scaled hource
BDR.121 Ba-133 1 microcurin nealed sourco(exempt)
CDR.121 Cn-137 1 microcurin scaled nouren(exempt)
CTR.121 Co-57 1 microcurio scaled nource
CKR.121 Co-60 1 microcurie scaled source (exempt)
MTR.121 Mn 54 1 microcurin nealed nourcn(exempt)
MBR.221 lig-203 2 microcurio sealed sourco(exempt)
SKR.121 Na 22 1 microcurin noaled soutco
YER.121 Y 88 1 microcurie scaled nourco

radium-226 neated nource AMERSilAM RAC.2
10 microgram ~
10 micro-curien
2 sources

item G Uses:
.

Research and developemnnt of non destructive tenting 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. Jamon R. Matoy will be the Radiation Saf oty Of ficer (RS0).

2

_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _
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Rhoda M. Brown is tha rLnrgar. Occup: tion:1 II:cith and Sa cty.

,

.

.

D r' James R. Matey
.

Title: Member Technical Stat f

1. Position Description

Carries on theoretical or experimental rescrirch in physics, phy-*

sical chemistry, mathematics, electrical engineering, mechanical
engineering or other fields of natural science.

Seeks new or improved solutions to scientific problems in elec-*

tronics and related f icids.

Prepares papers and reports on achievements and progress.*

Files patent disclosures on work resulting in invention.*

Generally has same duties as a Senior !!cmber of Technical Staff*

but with less responsibility and experience.

Works alone or as a part of a team.*

2. Experience

Dr. Matey was a l'n ive rs i ty Teaching FeIlow from 1973 to 1974, a
research assistant f rom 1974 to 1977, and a University Research Fellow
for 1977; all three positions at the University of Illinois, Urbana.

Dr. ?!atey joined RCA as member of technical staf f in December 1977 and
remains in that position.

Dr. Matey has also been a Lecturer in the Electronic Physics Depart-
ment of Lasalle University since 1983.

In 1984, Dr. flatey was appointed to the editorial board of the Hoview
of Scientific Instruments.

3. Radiation Training

Gnneral Physics Training

* H.S. Physics, 1973 Carnegic !!cIlon University, Pittsburgh,
PA

* M.S. Physics, 1974 University of Illinois, Urbana, Illinois

l'h. D. Phys ics , 1978 University of Illinois, Urbana, Illinois*

Radiat ion Training /l'xper ience.

Application for Material I.icense, NkC 313, Supporting Information --
.hs ly 10 t h , 198 5 3
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*
j e Cer=sio- ellon Univoroity, Modsrn Physic:i" Lab. 2 semestero:

,

.

| topics included beta ray spectroscopy, samma ray spectrosco- |
*

py, neutron activation analysis. * -
1

:
! =

|

University of Illinois, neutron irradiation of quartz samples I*
.

at Argonne National Lab and subsequent experiments on same f,

; samples. {;
,

'

* Northwestern University Continuing Engineering Study CES I

i 8524: Radiation Safety, November, 1984 (3.0 CEU). !
I
l
;

!

Rhoda M. Brown f
J

!
Title: Manager, Occupational Health and Safety

,

!

i !

{
information must be added here, j

1
'

1. Position Description

Responsible for directing the Occupational Health. Safety, and !*
s

j Enviroment Program for all phases of research and developement at {
j RCA Laboratories. i
! |

Conduct safety inspections and industrial hygiena surveys. |
*

| Investigate accidents and injuries.
[

*

4 :

| Maintain records for federal and stato regulatory agencie . |
*

4 !
j Coordinate the Medical Surveillance Program.*

* Provide managarial direction for Safety Council, Fire Brigade, |~j
and First Aid St uad.3

j r

] 2. Experience
i r

| Ms. Brown received her BS degren in chemistry from Delawarn State Col- |'

logo in 1967 and has completed graduate courses in Industrial Hygiene !

|!
and Industrial Ventilation at Temple University. [

I
i in 1977 Hs Brown joined RCA as Administrator, Safety and Industrial ii Hygieno. Since joining the staff shn has completed courses in chemica! |

safety, industrial nolsa, rnd laser radiation safaty conducted by the !j

j American Industrial Hygienn Association and CD1 Seminar Management.

!
'

! !
1 i

Item 8: Training for Individuals Working in or Frequenting Restricted :.

i A reas. '

i
|

J i,, . , . . . ea t ., - ... i t.m , ,o t,nin,nganee ,.,i _ ..

;

j 4 ?

!
'

! >

' ;

.

i l
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o Dr. Alvin M. Goodman - c:2 r::um b210w. "

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 CEU)

Radiation Protection Training Program*

RCA

AntroElectronics Division
liightstown. NJ 08520
Note to RCA ntaf t : contact S. Seehra at Astro. 42n-2972, for
information on course daten.

Dr. Alvin M. Goodman

Title: Senior Member Technical Staf f

1. Ponition Description

Appointmenta to this ponition indicate that a !!cmber of Technical*

Staf f han been accorded the recognition by him pocrn and rencarch
manageme an an outntanding contributor to past as well as ongoing
pro.)cctn and that he ponnennes the nuperior skills and knowledge
to maintain productive et torta in f utur e anhinnment s.

Requirements*

Roncarch and developement experience over a ten year period,-

5 yearn of which should have been at kCA t,aboratorien.

- Demonstrated and recognized outstanding <pinlit y of accom-
plinhements in the five yearn at RCA !.aboratorinn.

- Quality of nubmitted patent die.closuren and impact of patents
applied for or innued on RCA bunincan and licensing activ-
itien.

Part icipation in nubmins ton of technit.al art icien f or prof en-
nional journal * of ncientific nocietics and RCA !.aboratorien
and Corporate publicat tonn.

2. Ixperience

!)r . Goo.iman won a hencarch Aan tat int at Princeton (1.1versity f rom mid
1956 to early 1957. I!c was an Ant.istant Profenhor at Case Wontern
kenerve Univernity f rom then unt il mid 19Yi, lie carried out rencarch
at RCA !.aboratorice. a a summer employee in 1954, 19ii, and 195M, and
joinci the laboratory an a flember of Technical St af f in 1959. lie wan

promoted to Senior ftember of Technical Staff in 1982. thir ing 1970+71

Application for flaterial I.icense, NRC 113, Support inx Inf ormat ion -

July 10th, 198i 5
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Dr. Goodman con uctcd po:t-doctorcl etudi:: ct'~ t h: Sulco Fcd:rcl .

Institute of Technology (Zurich). *

Dr. Goodman has specialized la solid state physica and semi-conductor *

measurements and processing, lie holds 15 patents , is the author of .

more than 50 technical publications and ha , received f our RCA !.abora-
tories Outstanding Achievement awards.

From 1973 to 1970, Dr. Goodman served as Member of the Editorial Bocrd
of Review of Scientific Instruments, lie is a member of the American
Physical Society, Sigma X1, and a Senior member of the IEEE.

3. Radiation Training

General Engineering Training

* B.S. Electrical Engineering, 1952 Drexel University, Phiin-
delphia, PA

* M.A. Electrical Engincoring, 1955 Princeton Univernity,
Princeton, NJ

Ph.D. Electrical Engineering, 1958 Princeton University,*

Princeton, NJ

Radiation Training /Experienco

Northwentern University Continuing Engineering Study CES*

8524: Radiation Saf ety, April, 1985 ( 3.0 CEU) .

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

Tha goal of our radiation nnfety program in to rentrict donen to levnin n5
l''W "Lrco$onably_at tg innblo .

The radiation mainty described below in more rostrictive than required by
NRC regulations. This program may be nn necesarily restrictive for nomo
future rencarch or devolopement offort and may be ammended at some future
dato.

Laboratory Area E 2200

hoto: Only one Inboratory aren is prement ly contemplated; other arean may
he added by ammt'ndmorgt at n Intet dato,

laboratory room I;-228 will be partitioned into two nections an noted on
tho 4t. companying drawing. The inner nottion of the room, denoted f rom thin
point an E 22 811, will be accesible vin a key locked door, meen on tho
drawing. All experimenth (except r.alibentions as noted bnlow) using
noure.cii and ntorage of the noutevi, will be conduct ed in I; 228|1.

6
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K:ys to E-228B will b2 provid:d only to individaals conducting expsrfmonts.

' 'within/E-223B and to safety personal designated by the Manager, Occupa-
tional llealth and Safety.

The interior walls of E-288 are composed of 5 inch thick gypsum block; the.

floor and ceiling of the area are compo3cd of 4 inch thick concreto. The
exterior wall is brick 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. Clonest 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 nightlatch.

The partition within E-228 will be a conventional offico dividing parti-
tion, with a key lock door. The door will bo ponted with a sign forbidding
entrance to un-authorized personal, and directing personel wishing access
to contact thn Manager, Occupational floalt h and Safety. A bulletin board
for posting regulationn will be placed near the door.

Routine Maintanence

Routine maintanenen of the room (replacing light bulbs, cleaning, plumb-
ing, etc) will be performed by the normal maintanenen pernonol, under the
direction of one of the individuals named in noction 7 or 8. Such mainta-
nonce will only be performed when all sources are stored.

Source Storage

Individual mources which are not an integral part of an instrument will be
generally bn stored in containnrh of nufficient thicknean to reduce thn

i

radiation level at the surf ace of the containor to 2.0 mrem / hour or lens.
] In all canen, thn nources will be stored in containers of sufficient

thicknean to reducn the radiation invol at the surf acn to 30 mrom/ hour or,

j lena.

'Original shipping containers will be used when appropriato, otherwinn,
containern will be f abricated on nito or purchased. Thicknenn will be cal-

,

culated using nound enginenring practicn, and radiation levnin will be ,

measured af ter f abrication.

Original shipping containorn which do not mont thn limit stated abovn may
bn used for temporary storage of mources until pormanent storagn contain-,

' cra are built or bought. In auch canon, adnepsate shiniding will be added
to thn storage cabinnt so that the radiation level at tho surface of the

cabinet moots the criteria not below.

When not in use, the sourcos, in their containnrn, will be kept in a
locked cabinent. Thn cabinet will bo havn nufficient nhiolding to reduce
the radiation invol at thn aus f ace of thn cabinet to below 2.0 mrem / hour,
when all nources arn stored in the cabinnt. Knyn to the cabinnt will bn
provided only to individuals namnd in noctionn 7 and 8. Tha ntorago cabi-
not(s) will ho located in E 22811, in a ponition whorn the radiation from
the cabinnt(n) will not raine thn radiation levoln in adjoining rooms
abovo 0.5 mrem / hour,

i

i

Application for Material 1,iconnn, NRC 313, Support ing Inf ormat ion - (
July loth, 1985 7
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E ch c bin:t will be,provid:d with c courca log, in wh9ic i cach cource will
.

.

I
'be recorded upon receipt. Each time a source is removed or replaced *Jn

storage, the event will be logged. Each timo a source is wipe tested, the
wipe test will be logged. If a source is dropped, damaged, or is suspect *

for any other reason, the event will be noted in the log, and the nource .

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 surf ace of the equip-
ment to 2.0 mrem or less when the equipment is not in use will not need to
be removed f rom the equipment when not in use if the equipment can be
stored in a position where the radiation f rom 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 raten 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 f,-228B will have an exposure rate
greater than 2.0 mren/ hour. Thin 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-228B will be provided with
radiation badges. Individuals responsible for handling of nounces will
also be provided with ring badges.

Experiments not requiring the use of licensed material may be perf ormed in
E-228B when licensed material is not in use and the licensed nources are
properly stored. Pornonel conducting such experiments will be provided
with radiation badges. Such experiments need not be direct ly nupervised by
individuals from items 6 and 7.

Badges will be regularly read, and records maintained by the of fice of tho
Manager, Occupational llcalth and Saf ety.

Sourco handling

Sources will be installed in carriers with provisions for attachement of
threadnd transfer rods or in nomi-permanent collimator/ holders whenever
feasible. Sources not no equipped will be handled with tongs or tweezern.
In the rare event that tongs or tweezern are not nuitable, nourcen may be
handled with rubber gloven. In any cane, calculations of the expected
exposure rate from the source ior each hand 1ing method wi11 be made and
posted on the stornge cabinent or e<p:1pment before the handling method in
uned. Individuals handling hources will be provided with ring ilim badgen
an well as their normal f ilm badge.

8
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Tongs cnd glov:s u::d to handle sources will be stored in the source stor-.

' age cabinet (s) .

Wipe Tests and Instrument Calibrations
.

Wipe tests on scaled sources will be perf ormed at o 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 regulatoiy guido 10.8,
appendix D) or by vendor (s) listed below.

Nuclear Diagnostic 1,aboratories*

PO Box 791
Peekskill, NY 10566
914-737-7330

Wipe tests will be performed either by personel described in item M, u eing
standard practice (See NBS llandbook 126: American National Standard NS42,
Scaled Radioactive Sources, Classification; Appendix A: 1.eak Test Moth-
ods.) or by vendor (s) listed below.

Nuclear Diagnostic I,aboratories*

PO hox 791
Pecksk ill, NY 10566

914 737 7330

Waste Management and Source Disposal

Disposal of surplur, sources will be carried out by eithor:

Transf er of the source to another licensco with use for the sourco*

* Transf er to:

Nucloor Diagnostic !.aboratories
to Hox 791
lookskill, NY 10566
914 717 7330

Disposal of any other radin active m aterials will be tarried out in au.ord
with the NkC and stato and local regulations in of lo .t at that timo. The
company (s) not ed above for .ource disposal will be uscel for disposal of
such materials a o needod.

Emergency Planning

in the ovent of e.omn emergern.y which might cau ic a spill of radio att ivo
material within 1. 22H11, thn outer door of I. 22M leading to the out er par-
tition of he room would bo lotked and posted. Tho hadiat ton !Lif et y of f1-
cor and/or the flanago r , Ou upat ional lloalth atol Safety would direct
emergonty po r sotio l . in the esent that dotontamination were nonded, it

App I lca t ioli f o r .'f a t e r l,Il I.icense , NRC 113, Suppot~ ting In f orm tliott *
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would 'n c rried out'with the advice and assistanco of trained personel
'

.

f rom RCA's Astro-Electronics f acility (NRC license 29-09616-01). '

,

Dio- As say *

.

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 t!anager, Occupational llealth and
Safety, in addition to the normal RCA approvals.

The receiving department will be instructed to call the radiation safety
of fic.or or the flanage r , occupational llealth and Safety immediately upon
receipt of the source and to make no attempt to open the container for
inspection.

The kadiation Safety Of ficer or the Planager, occupational licalth and Safe-
ty, will arrange for the transfer of the container to F.-228B as soon as
possible, and for a survny of the package.

Any packing materials which must be discarded will be surveyed. In the
event of evidence of contamination, the manuf acturer will be notified, and
.he materialn will be disposed of via the disposal m.ithod noted above.

Radiation detection instruments

The tetruments which are currently available are:

10

l
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'. Typs Numbar- diation Sensitivity h*1 dow Use
,

Vict'oreen 1 x-ray integrating 60 mg/sq-cm measuring
'Model 70 r-Meter 250 mrem full scale estimate

5 mrem small division.

Technical 1

Associates multiple probes as below
SML-2
alarm /ratemeter

'

P-8 1 alpha 0.8 mrem /hr 1.4 mg/sq-tm 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 I

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. *

I
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Cclibration of instruftrents cutside tha ncrmal rastricttcrocs:
* * > .,

*
; .,

,

.

The following sources are intended as calibration sources:
*

;

Americium-241 sealed source AMERSilAM AMC.2048 .

10 mci
2 sources1

t ,.

Gamma reference sealed sources AMERSHAM QCR.2
'

source set I set*

'

Gamma reference sealed sources AMERSilAM QCR.12
source set I set,

radium-226 scaled source AMERSilAM RAC.2
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

j which are normally un-restricted, but which do have doors which can be

i locked. In the event we wish to use these sources for calibrating such an
instrument, we will:

4

>
'

* ' Afix a radiation area sticker (temporarily) to the door to the instru-
. ment area.
1
:

Clear instrument room of all non-badged personnel.*

<

Carry source from normally restricted storage area to the instrument*-

in container with surface exposure rate of 2 millirem / hour orroom
less.

* Lock room
'

Perform calibration*

!

Return source to normal restricted area*

Remove sticker from instrument room and un-lock door.*
,
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