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30 June 1995

Mr. Jim Potter

US Nuclear Regulatory Commission
Region 11

101 Marictta Street, NW.

Suite 2900

Atlanta, GA 30323

Dear Mr. Potter:

Enclosed please tind Science .nd Technology Corporation’s application for an NRC Radioactive
Matcerials License. After several discussions with your staff” on application guidelines, content,
and fees, [ believe we have provided the necessary information for your review. Thanks to your
stafl for their help.

Please call me at (703) 663-0252 concerning any guestions you may have.

7 Jopd!

Joseph E. Rochl, Ph.D. -
Program Manager

Sigeerely,

JER/as

enc: Radioacuve Material License Apphication
Application Fee (Check #34751)
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STC License Application Summary

Qut.nu., and Technology Corporation (STC) is applying for a specitic NRC radmamu matenals
licénse to-address potential expansion of business with the US Navy. The license is to cover
assembly of a chemical agent detector know as the Improved Point Detector System (IPDS)
which contains Americium 241 as an ionization source. STC intends to procure the prefabricated
radioactive source assemblies from Amersham International, Inc. in quantities to support the
cxpulcd system procurement, install the radioactive sources into the system, assemble and test
the-detector at the STC facilities, and deliver the final product to the Navy NSWC, Crane,
Indiana.- The complete assembly and test will be conducted at STC facilities. The Navy will be
the. (mly customer to receive this device under the scope of this license application.

Thc Navy possess a Naval Radioactive Material Permit (NRMP), Number 13- ()()164 TINP Rev.
3, currently being upgraded to include the IPDS. STC intends to transfer the licensed source
mdtcnal from their NR(‘ Raduuww Muu,nal Llunsc to lhc NRMP upnn dclwcry of lhuc

IPDQ salcly assessments, .md radiation safety pmlu.lmn

The IPDS is designed as a permanently mounted shipboard system that is operated duning
heightened chemical wartare threat levels.  The system utilizes Americium 241 to ionize the
incomting air prior to analysis. Each system contains two Detector Units (DU), one for cach side
of the ship. Each DU contains two cell modules. Each cell module contains one 100 microcurie
Americium source, for a total of 400 microcuries per IPDS. -

The source is enclosed in the cell module by end caps. Once enclosed there is no physicul contact
possible with the source and no line of sight access to the source. The cell module remains fixed in
the unit during all operations. The operator has no access to the cell module during operation,
Furthermore, there is no maintenance performed on the cell by the shipboard personnel. A failed
cell would result in return of the DU to the Navy Depot (NSWC, Crane Indiana) where trained
personnéFwould perform necessary maintenance in approved radiation work areas.

The US Navy procurement is expected to include up to 200 IPDS systems over the next eight
years. This would involve and average production rate of 3 systems a month. STC plans to have
sources delivered to support a six month production rate, which would require quantities of 7.2
millicuries. Since new sources received may overlap with a six month supply of IPDS units to be
delivered to the Navy, STC has requested a maximum of 15 millicuries 10 be in possesston at one
time.

STC's preparation for NRC licensing includes establishing a safety program/policy. for handling
radioactive materials, identifying a Radiation Safety Officer and an outside firm to provide health
physics services, wraining, and consulting, identifying a suitable manufacturing facility with a
restricted area for handling the source material, and selecting equipment for monitoring the
radioactive materials,




The STC license application contains the following:

Completed NRC License Application Form 313
Details of Items § - 11 of Form 313, Attachment 1
Description of the Source Material, Attachment 2
Physics Associates letter of intent, Attachment 3
Facility Layout, Attachment 4 -

STC Radiation Safety Policy, Attachment $
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Attachment 1

Application Items 5 through 11 of NRC Form 313

Item 5. Radioactive Material.

Element and Chemical/Physical Form | Maximum Amount to be
Mass Number ' possessed at any one time
' Sealed Source, Amersham
Am* AMMK 5731 (NRC 15 millicuries
registration number AMM)

STC Drawing and vendor information pertaining to the radioactive source is provided in

Altachment 2.

Item 6. Purpose for which licensed material will be used.

G " jescription:
Item S for use in gas detection equipment to be assembled and tested prior to delivery to
US Naval Surface Weapons Center(NSWC) Crane, Indiana.

Note: a more detailed description of source usage is provided in the License Application

Summary. -
Item 7. Individual(s) responsible for radiation safety --- their training
and experience.
Radiation Safety Officer (RSO)
Name/Title Education/ Training Experience
Rodney Dodd fonizing and Non-lonizing Over two years expenience
Engincering Radiation Systems - 1992 with handling of Am**' sources
Technician NSWCDD (40 hours). pertaining to IPDS, including

A.A.S. (Electronics) - 1989
DeVry Institute of
Technology.

Bachelor of Business Adm. and
Computer Information Systems
- 1987 Campbell University.

safety monitoring and
installation of sources in cells.

Technical support of facilitics
for RF and microwave
radiation testing at Patuxent
River Naval Air Station.
Operated various high
powered transmitters.

Attachment | - Page 1




Attachment 1
Application Items 5 through 11 of NRC Form 313

RSO Assistant/Adyvisor

Name/Title Education/ Training Experience

Harry Barrick Basic Radiation Safety 1982 Over five years as RSO for

Senior Chemist, Allied/Signal Environmental

Associate BS Chemistry - 1980 Berry Systems Division, working -

Employee College with Ni*', H', and Am™"

' “sources used in gas detection

MEA - 1990 Guorge cquipment. Established safety
Washington Universily policies/procedures and

maintained control of all
sources, personnel monitoring,
and waste disposal activities.

In addition, Dr. Lee Anthony, a certified health physicist and  President of Physic
Associates Inc., will provide consultation on safety procedures, radiation monitoring, and
other health physics related issues as appropriate.  In addition to in-service raining (sce
below), STC plans to have Dr. Anthony perform audits of the facility and safety program
on a periodic basis to ensure worker safety and NRC compliance. A letier stating Physic
Associates's qualifications and commitment to p wviding health physics services 10 STC is
included in Attachment 3.

Item 8. Training for individuals worl.ing with or frequenting restricted
areas. '

Every employee who hasdles rudioactive material or frequents the restricted area will be
provided 8 hours of basic radiation safety training on a yearly basis.  Employees will be
trained prior to performing cell assembly or handling the radioactive materials on a regular
basis. Radiation training will he provided by Physics Associates at the STC tacility. The
in-service training will provide basic radiation protection guidelines and specifics related to
manufacture of the IPDS. Topics will include the following:

Basiw radiation principle: (What is radiation?).

Safety practices, STC sate'y policy, source handhing procedure

Review of how to use surve: meters for monitering work arca:
- Emergency procedures.

Handling of source matenial will he restricted to senior level assemblers who will be
trained as described above.  Actual handling of the sources s planned o occur once a
week when sources required for that week's cell production (2 4) will be removed from
storage and inserted in the cell housings awaiting further cell assembly and test.  Any

Attachment 1 - Page 2
£




Attachment |
Application Items S through 11 of NRC Form 313

additional handling would occur during removal of the source due 1o maintenance which
would be performed by the same assemblers.  Maintenance requiring source removal is
considered very rare.

Item 9. Facilities and Equipment.

E’ ‘.l. Lae

The STC manufacturing facility 1s to be located at:

STC
400 Interstate Business Park
Fredericksburg, VA 22405

The facility layout is shown in Attachment 4. Page onc shows the entire facility layout and
the location of the restricted access radioactive work arca within the facility.  Page two
shows the details of the radioactive material work area. The radivactive material work
arca has been located in a corner of the facility to prevent any unnecessary traffic flow.
Access to the cell assembly area will be limited to only those persons involved m cell
assembly process. Work within radioactive material work area is limited to storage of the
sources and assembly of the sources into cell modules. All activity that involves physical
contact with the source will be performed in this arca.  Assembled cell modules wall be
surveyed to ensure they are free of radivactive matenial prior to release from this area and
subsequent assembly. 1t is anticipated that no more than three assemblers will be assigned
to work in the cell assembly area. Radioactive waste generated as a result of the assembly
process (see ftem 11 will be stored in this area awaiting disposal. Waste generated
expected to be minimal.

STC -anticipates additional testing and demonstaticn of tully assembled 1PDS units at
their office located at:

STC

4483 James Madison Parkway
Suite 3

King George, VA 22485

Radioactive sources will remain totally enclosed inside the IPDS unit while at this factlity.

Furthermore, there will be no maintenance performed on the system while at this facility
that would involve removal of the radivactive source.

Equipment
STC has planned to purchase two Ludlum survey meters (Model 3). equipped with a
pancake G-M detector (model 44-9). for performin? routine monitoring ot work

Attachment - Page 3




Attachment 1
Application Items 5 through 11 of NRC Form 313

surfaces/areas following any handiing of the sources lor the presence of Am™*' The
counter has a sensitivity range of 0 - 200 mR/hr. The counter will be stored 1n the work
arca and will be available for use by oIl assembly personnel. The instruments will be
calibrated on six months intervals by:

Physics Associates
5346 Peters Creek Road
Roanoke, VA 24019

Physics Associate operates under NRC license No. 45-17344-01

Calibration schedules will be staggered to ensure that at least one instrument is in-house at
all times.

STC will maintin an inventory of disposable gloves, lab coats. rad wipes, ete. to ne used
by all employees when handling radioactive sotices.

Item 10. Radiation Safety Program.

Personnel Monitoring Equipment

Since the Am™*' 100 microcurie source has relatively low energy photon emissions. STC
proposes not to implement the use ol film or ring badges for personnel for the following
TCasOns:

1) During the period of 1991 through 1994, the Navy has recorded film and ning badge
data on workers who were involved in handling the sources duning installation and
maintenance of the IPDS. During the three year period. no readings were recorded that
measured above the control badges.

7) Since STC plans to continue the single cell assembly approach, no worker should be
exposed 1o more than one source at a time. Exposure to | millicunie of Am™' at 10
centimeters is approximately 1 mRshr. The STC source in a factor of 10 less and working
distances to the body are expected o be approximately 30 centimeters. The cell assembly
18 anticipated to expose a worker o a maximum (likely considerable less) of 6 hours/
week. The potential exposure to body and hands is expected to be considerable less than
25% of the dose specified in paragraph 20101 () of 10 CFR Part 20,

Given previous history and the potential exposures, STC proposes not o use film and/or
ring badges for workers. However, routine monitonng of work surfaces tor removable
contamination will be conducted following cach period in which sources were handled
using the survey meter (see ftem 9). In addition, wipe tests of sources and work arcas will
be conducted on six month mtervals,

Attachment © Page 4




Attachment 1
Application Itemns 5 through 11 of NRC Form 313

Radiation Safety Policy

STC has established a radiation safety policy which details all aspects for control of
radioactive matedials and safe operating procedures during cell assembly. The policy is
included in Attachment S.

Item 11. Waste Management.

STC anticipates minimal generation of radivactive waste.  All disposable items, gloves,
table top covers, wipes, et¢. will be treated as hazardous waste being collected and stored
in a 55 gal drum within the restricted arca. 1t is anticipated that one drum will serve a
major portion if not the entire anticipated life of the IPDS contract. This is due to the
scheduled handling of radioactive material only at specific intervals and the limited number
of workers who will handle the material (1 - 2). Al waste generated is planned to be
disposed of through Radiation Service Organization of Laurel, Marylaud.

Any source material that is dasuaged or det rmined not suited for use in a cell module, or

purchased in excess, will be returned to the Amersham lnternational Corporation for
disposal/reprocessing.

Attachment | - Page 8
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NOTES

i.

MAV

INSTALL PIN RECEPTACLE. FIND NO. 4,
FIND NO. 1,
FIND NO. 2.

INTO SOURCE POLE.
BEFCRE INSTALLING RADIATION SOURCE.

. BOND INACTIVE SIDE OF RADIATION SOURCE. FIND NC. 2. TO

POLE. FIND NO. 1. AS SHOWN USING ADHESIVE, FIND NO 3
FIND NO. 2 SHALL NOT PROTRUCE BEYOND SURFACE OF
FIND NO.

. VENDOR ITEM-SEE SPECIFICATION CONTROL DRAWING .

CAUTION: THIS ASSEMELY CONTAINS RADIOACTIVE MATERIAL-
AMERICIUM 241 WITH TOTAL ACTIVITY OF 100
MICROCURIES .

?

. BAG PART AW MIL-STD-2073-1. TAG BAG

WITH “53711-6573842-(APPLICABLE REV LTR}”
JAW MIL-STD-130 |

SUMMA TION
CLASSFICATION OF

CHARACTERISTICS 86891756
OCC-37TD-2101 (OS)
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Americium-241 aipha foil and sources Dsts
11262
Asmericium-241 siphs perticle emitting foil, made by Amersham intemstionsl, is & versatile
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Product range
Americium-241 foil is produced with several activity
loadings. Those in reguiar production are listed here.

hnls with other dimensions and activity loadings
can be produced to customers’ specifications.

“The maximum loading is normaity 200uCi/cnv?

(7-4MBq/cm?).
nser activity activity on active sree sctive width A totsl width 8 code
uCi/em MBq/cm uCisem? MBq/cm? mm mm
10 0-37 8 0-296 125 20 AMM.7
30 1-11 100 370 3 20 AMM.1
40 148 32 1-18 125 20 AMM.4
125 4-63 100 3-70 128 20 AMM.8
160 5-92 128 474 125 20 AMM.2
-V NS 383 b 135 g s meadbbbded

Widths A end B refer 10 the dimensions shown in Figure 1.

Avalisbility: D4

Quality control

Wipetest A

for lengths of foil, the test is carried out over the
complete a-emitting face:

a-emission rate and energy checked using a Si surface
barricr detector.

A comprehensive integrity test programme has been
carried out on foils and sources; details on request.

1SO Classification: C54444
1AEA Special Form: Americium-241 aipha foil has

passed the tests for Special Form
radioactive material as specified in
AEA Safety Series No. 6. )
Avgiladility code, see page 8. Quality control
Lungc and contamination tests, see pagc 8
Altectmnt g, g aETTIEII




