.. NUCLEAR REGULATORY COMMILSION
MATERIALS LICENSE Amendment No. 02

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10,
Code of Federal Regulauons, Chapter 1, Pants 30, 31, 32, 33, 34, 35, 39, 40 and 70, and in reliance on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee 10 receive, acquire, possess, and transfer byproduct, source, and spectal
nuclear material designated below; to use such matenal for the purpose(s) and at the place(s) designated below; to deliver or transfer such matenal
to persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations and orders of the Nuclear
Regulatory Commission now or hereafter in effect and to any conditions specified below

w(i In accordance with application dated
| April 5, 1991,

. 1. TGM Detectors, Inc. 3. License number 20-14079-02 is amended in

‘ | its entirety to read as follows:

Licensee

§ 2. 160 Bear Hill Road o
Waltham, Massachusetts 02154 | 4. Expiration date  November 30, 1997
| 5. Docket or
5 R ) Reference No 030-29152
i o By produet, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee
| special nuclear material form may possess at any one time
onder this license

A. Krypton-85 . Sealed source . Not to exceed 250 mCi per |
(General Nucleonics, source and 500 mCi total
; Inc. Model No. 0000750)
. B. Californium-252 . Sealed source B. Not to exceed 50 uCi per

(Isotope Products Model source and 150 uCi total
No. N252)
' C. Americium-241 . Sealed source C Not to exceed 1.0 uCi per g
| (Amersham Model No. AMC source and 1.0 uCi total '“
€3) ‘

@ 9. Authorized use

' A, For use as a constancy check source for the testing of radiation detectors.
B. and C. For use in testing of radiation detectors.

CONDITTONS

Licensed material may be used only at the licensee's facilities at 160 Bear Hill
Road, Waltham, Massachusetts.

A. Licensed material shall be used by, or under the supervision of, Christian
Dovie, Gerald 0’Shea and Gareth Jones.

B. The Radiation Safety Officer for this license is Kyriakos M. Tsorbatzoglou.

Sealed sources or detector cells containing licensed material shall not be opened or
sources removed from source holders or detector cells by the licensee.

10
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(5 84) icense number

MATERIALS LICENSE

- 20-14077-02
Docket or Reference number

SUPPLEMENTARY SHEET 030-29152

Amendment No. 02

(13. Continued) CONDITIONS

G. The licensee is authorized to collect leak test samples for analysis by the
licensee, Alternatively, tests for leakage and/or contamination may be performed @
by persons specifically licensed by the Commission or an Agreement State to
perform such services.

14. The licensee shall conduct a physical inventory every 6 months to account for all
sources and/or devices received and possessed under the license. Records of
inventories shall be maintained for 5 years from the date of each inventory.

. Except as specifically provided otherwise in this license, the 1icensee shall conduct
its program in accordance with the statements, representations, and procedures
contained in the documents, including any enclosures, listed below. The Nuclear
Regulatory Commission’s regulations shall govern unless the statuments,
representations and procedures in the licensee’s application and correspondence are
more restrictive than the regulations.

Application dated April 2, 1986
Letter dated February 12, 1990
Letter dated March 12, 1990
Application dated April 5, 1991
Letter dated January 23, 1992
Letter dated November 18, 1991
Letter dated September 25, 1992
Letter dated Octover 17, 1992

For the U.S. Nuclear Regulatory Commission
Original Signed By:
By Elizabeth Ullrich
NucTear Materials Safety Branch
Region I
King of Prussia, Pennsylvania 19406
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.

TGM Detectors, Inc.

We wish you success in operating a safe and effective licensed program.

Enclosures:

1. Requirements for Materials Licensees
2. NRC Forms 3 and 313

3. Regulatory Guide 10.10

DRSS RI Dﬂu
Shaffer/cmm Ullic

10477/92 W99

Sincerely,

Original Signed By
Elizabeth Uilrch

Elizabeth Ullrich

Nuclear Materials Safety Branch
Division of Radiation Safety
and Safeguards

OFFICIAL RECORD COPY - G:\WPS\MLTR\L2014079.02 - 10/27/92
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160 BEAR HILL ROAD, WALTHAM, MA 02154 (W |
TEL: (617) 890-2090 FAX: (617) 890-4711 E Morgan

October 17, 1992

Steve Shaffer

Licence Reviewer

Nuclear Regulatory Commision
Region 1

475 Allendale Road

Mail Control No. 114561

King of Prussia, PA 19406~1415

Dear Steve:

In response to your telephone call last week regarding TGM
Detectors’ license renewal application number 20-14079-02 (Control
No. 114561), TGM has prepared a response to your fol wing verbal
questions:

1. What type of wipe do we use for leak testing our sealed
sources?

2. What surfaces will be wiped on the sealed sources.
3. What is the total counting time used in our MDA equation.

4. Provide a diagram of the geometry of the pancake GM tube and
the wipe being sampled.

5. Do we calibrate our radiation survey meters in-house?

TGM's response to the above questions are as follows:

Question #1: TGM uses "Whatman" brand filter paper (4.25 cm
circles) dampened with tap water for wipe test samples.

Question #2: The entire outside surface of the sealed source is
wipe tested.

Question #3: TGM takes 1 minute counts on the wipe samples. If
any activity is suspected, a 5 minute or greater count is taken
to improve statistice and get a more accurate determination of
activity.

Question #4: The smear is place on a flat surface and the GM tube
is placed directly over it (also resting on the flat surface) such
that the Mica window is "looking" at the smear. Distance between
the GM tube’s concave window and the smear is less than 4

millimeters. Diagram attached.
’ eS¢
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Question #5: All radiation survey meters are sent back to the

No calibrations are

manufacturer once per yea~ for calibration.

performed in-house.

1 hope this finalizes our renewal application.

assistance.

Sincerely,

t:': - . £ ,/'/ ,} - -~
" - 7 - /
J e, l,:_.\’_:‘__."!-—-_, [;'_____,_‘,,..,...«... —
Chr.istian Doy)é
Sales Manager + K< ©

~%

ce:  Kyriakos Tsorbatzoglou

Thank you for your
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Thank you for your attention in this matter. I trust we’'ve answered
nll open items. Please feel free to call me if you have any
juestions.

Sincerely,

TGM Detectors, Ing?

,/’iﬂf:;;' /,;//

N2 A '

e . e ‘\..Z'(‘) ﬂ'\'———‘—---———” o

" christian Doy L&

cc: Betsy Ullrich






ADDENDUM A TO NRC FORM 313 (page 2 of 2)

Delete Item 9, paragraph 4

"The proposed Americium~241 sealed source will be used
for testing X~Ray proportional counters and other gamma
responding detectors. Exposure rates near the source are
estimated to be about 100 mR/hr, but shielding is easy and
effective. Thus, an irradiator geometry will be set up similar
to the above Shepherd system. This source will be used in the
Proportional Counter Room. It will only be used by trained
individuals, and they will be required to have whole body,
extremity dosimeters with an additional quartz fiber or
electronic dosimeter. Again, the source beam will be directed
away from occupied areas and surveys will be performed to assure
compliance with all NRC regulations and exposures are kept
ALARA."






ADDENDUM C TO NRC FORM 313 (page 1 of 2)

TGM DETECTORS, INC., NRC LICENSE RENAWAIL NUMBER 20~14079

TGM Detectors, has changed personnel in the Radiation Safety Officer
position. Pleasc delete Item 7 "Responsible Individuals", paragrapn 1,
and replace it with the following:

"The Radiation Safety Officer (RSO) for the Waltham facility will be
Dr. Kyriakos Tsorbatzoglou. Dr. Tsorbatzoglou’s background is as follows:

EDUCATION

1979

1980

1984

uraduate of the Institute of Physics, North Staffordshire U.K.
Relavent Class Work: Clasical Physics, Quantum Mechanics, Nuclear
Physics.

Master of Science in Applied Nuclear Physics, South Bank
Polytechnic, London U.K. Relavent class work: Radiation Physics,
Dosimetry, Accelerator Design and Operation.

Ph.D .'uclear Physics, City University, London U.K. The topic of
research was the mathematical modeling of the interactions of Beta
Particle beams with matter and the applications of the models as
an analytical instrument.

WORK EXPERIENCE

worked as Research Fellow and Lecturer of Applied Nuclear Physics
at the City University and Brunel University in London U.K.

Directed research projects at Brunel University in the field of
Radiation Detection and Measurement

Consultant for 5 years to Centronic, Ltd., Philips Components,
Ltd. and Fisher Controls. Consultancy involved the Rescarch and
Development of radiation detectors and systems. Designed a 50
Curie test facility at Centronic where the shielding was based
upon exposure rates inside and outside the irradiator. Outside
wall was a factor of 10 below legal limits,

v~rked very closely with Centronic and the National Radiation
Protection Board (N.R.P.B.), U.K. for the design and calibration
of personal digital dosimeters in order to meet new ICRP
recomendations.



ADDENDUM ©C TO NRC FORM 1313 (page 2 of 2)

The first assistant RSO for the facility will be Mr. Gerald O’'Shea. Prior
to joining TGM in 1988, Mr. O’Shea was employed for over 25 years by
Centronic, Ltd., where he directed the use of various radiation sources
over the years while testing radiation detectors. The second assistant
RSO for the facility will he Mr. Gareth Jones. Mr. Jones is a staff
engineer. He has a B.S5. in Physics from Manchester University in

England. Prior to joining TGM, Mr. Jones was a staff member at Centronic
Ltd. for a year. There he studied detector design and manufacture and
used various gamma and neutron sources. Mr. Jones has been with TGM since

1988, constructing and testing various detectors with TGM’s various
licensed and exempt sources."

Please delete Item 10, paragraph "A"

"A., "Christian Doyle has been designated as the Company Radiation Safety
Officer. He and Mr. O’Shea and Mr. Jones will assume duties and
responsibilities which include the following:"

and replace Item 10, paragraph "A"™ with the following:

"Dr. Kyriakos Tsorbatzglou has been designated as the Company
Radiation Safety Officer. He and Mr. O’Shea and Mr. Jones will
assume duties and responsibilities which include the following:"
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N1002/8767

“Pancake"”
Geiger-Mueller Tube

Replacement GM Tube for All Types of Pancake Fr.saing Probes - Refer
to TGM's GM Tube *Cross Reference” List. TGM's N1002 is Registered
on the U.S. Government's ‘Qualified Products List' (QPL) as the 8767
and meets all requirements of MIL-E-1/1647A(EC)

Electrophysical Characteristics
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Shielded Ba i St (V=900) < 25
Response to lonizing Radiation * (V=900) 3500 ¢p

node Resistor Rs 23.3MQ
Plateau Longth 850-950 V"
Plateau Slope {%/100 voits) < 10%
Maximum Dead Time (V=800) 100 usec
Maximum Temperature 55 °C
Maximum Altitude 5000 ft
Window Mica, 1.8 - 2.0 mg/sq.cm
Window Diameter 44.5mm (1.75")
Gas Filiing Neon & Halogen
Cathode Wall Material 28% Cr. 72% Fe
Cathods Wal! Thickness 4.6 mm (0.18")
Cathode Wall 0.0 53.6mm (2.11)
Effective Length 10.7 mm (0.429
Termination Anode Pin
Options 1. 500 Volt Qperation Available as N1002 (500V
e M:H High Altitude Available as N1002-3
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ADDENDUM E TC NRC {ORM 313 (page 1 of 1)

TGM DETECTORS, INC., NRC LICENSE RENEWAL NUMBER 20~14079

Paragraph number * in Betsy Ullrich’s letter of 6/18/92 asks if TGM
has a survey meter capable of reading up to 1 R/hr. TGM Detectors
has a Dosimeter Corporation Model 3500 Geiger~Mueller end window
survey meter capable of measuring up to 3 R/hr. This Survey meter
is calibrated once every year.



COMMI




TGM Detectors, Incorporated 2

\8

film badges or TLD will be used, and specify the frequency of exchange and supplier
of this equipment.

Please provide procedures for the calibration of your pocket dosimeters, including:

a the training of the individual who will do the calibrating of the pocket
dosimeters.

b. the radioactive source that will be used.

c. where the calibration will take place.

d. calculations to determine time of exposure.

e. step by step procedures to perform the calibration.

Please describe your leak test procedures. The options for leak-testing are:

i Engage the services of a consultant or commercial facility to take
samples, evaluate the samples, and report the results to you,

b. Use a commercial leak-test kit. You take the smears and send them to
the kit supplier, who reports the results to you.

€. Perform the entire leak-test sequence yourself, inc* ding taking the

smears and their measurement.

For Option 1, specify the name, address, and license number of the consultant or
commercial organization.

For Option 2, s»ecify the kit model and the name, address, and license number of the
kit supplier. You should state that the test samples will be tzken by the individual
specified in Item 7 of your application, who is responsible for the program.



1'GM Detectors, Incorporated -3-

“=7 For Option 3, specify ho.. the test sample will be taken and the instrumentation that

will be used for measurement. An instrument capable of making quantitative
measurements should be used; hand-held survey meters will not normally be
considered adequate for measurements. Include a sample calculation for conversion of
the measurement data to microcuries and show how that this system is capable of
detecting at least 0.005 microcuries. You should also specify the individual who will
make the measurement and his or her qualifications. The individual should have prior
experience in making quantitative measurements, and this experience should be
documented in your application.

The individual who will operate the irradiator under the supervision of a responsible
individual nesd not be designated by name. However, the following information
should be provided:

a. An outline of the training program, including the topics which will be
covered and the time which will be spent on each topic. The topics
which should be covered are (1) the principles and fundamentals of
radiation safety, (2) the use of radiation detection instruments, (3) your
operating and emergency procedures, and (4) the design and operation
of the irradiator,

b. The training program should include an examination to test the
understanding and knowledge of the individuals who have completed the
training program. Thiy examination should include questions that cover
all aspects of the training program. Please submit a copy of the
examination, the correct answers, the passing grade and a discussion of
ad litional instructions for individuals who are found to be deficient.

¢ P ovide a description of the on-the-job training which will be given to
e ch user.

d. Submit the names of training program instructors, f the instructors are
not one of the responsible individuals whose names were submitted
above, please submit the training of each individual.

e. Please confirm that all records documenting the training of each user
will be maintained for a period of three (3) years.
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License No. 20-14079-02
Docket No. 030-29152
Control No. 114561

TGM Detectors, Incorporated
ATTN: B. W, Jameson

Presidemt

160 Bear Hill Road
Waltham, Massachusetts 02154

Dear Mr. Jameson:

This is in ref. rence to your application dated April §, 1991 to renew License No.
20-14079-02. In order to continue our review, we need the following additional information:

L.

ro

Please specify the permanent location of the J, L. Shepard irradiator. Please include a
diagram of the room and adjacent areas. The diagram may be hand drawn, Please
state any other use(s) of the room and the adjacent areas, if any,

Please indicate what radiation levels are present in your facility while the irradiator is
in use. Radiation levels in unrestricted areas must be such that no individual could
receive a dose of 2 mR in any one hour or such that an individual could receive a
dose of 100 mR in any seven (7) consecutive days. Please describe the surveys that
you will perform so that the aforementioned limits will not be exceeded in unrestricted
areas.

Please describe ull controls that will be implemented to ensure that only authorized
personnel will enter restricted areas; only authorized personnel will use the device and
the devicer is secured from unauthorized removal from its place of storage and use.

Please submit step by step procedures for use of the Shepard irradiator including
emergency procedures,

In Item 10 of your application, you did not specify that you have an operable, and
calibrated survey meter. Please confirm that you have a meter and it is calibrated as
indicated in Regulatory Guide 10.9 (enclosed). Please confirm that you will have
available at all times a calibvated, operable survey meter that can measure up to 1R/hr
and specify the frequency of calibrations.

()FFICIALP?ECiJSD COPY - G \WPS\DLTR\D301 - 06/15/92







TGM Detectors, Incorporated -3-

For Option 3, specify how the test sample will be taken and the instrumentation that
will be used for meawurement. An instrument capable of making quantitative
measurements should be used; hand-held survey meters will not normally be
considered adequate for measurements. Include a sample calculation for conversion of
the measurement data to microcuries and show how that this system is capable of
detecting at least 0.005 microcuries. You should also specify the individual who will
make the measurement and his or her qualifications. The individual should have prior
experience in making quantitative measurements, and this experience should be
documented in your application.

The individual who will operate the irradiator under the supervision of a responsible
individual need not be designated by name. However, the follewing information
should be provided:

A An outline of the training program, including the topics which will be
covered and the time which will be spent on each topic. The topics
which should be covered are (1) the principles and fundamentals of
radiation safety, (2) the use of radiation detection instruments, (3) your
operating and emergency procedures, and (4) the design and operation
of the irradiator.

b. The training program should include an examination to test the
understanding and knowledge of the individuals who have completed the
training program, This examination should include questions that ccver
all aspects of the training program. Please submit a copy of the
examination, the correct answers, the passing grade and a discussion of
additional instructions for i dividuals who are found to be deficient.

8 Provide a description of the on-the-job training which will be given to
each user,

d. Submit the names of training program instructors. If the instructors are
not one of the responsible individuals whose names were submitted
above, please submit the training of each individual.

e Please confirm that all records documenting the training of each user
will be maintained for a period of three (3) years.

OFFICIAL RECORD COPY - G:\\WPS\DLTR\D301 - 06/15/92



TGM Detectors, Incorporared 4-

We will continue our review upon receipt of this information. Please reply in duplicate to
my attention &t the Region 1 office and refer to Mail Control No. 114561, The reviewer for
this licensing action is Steve Shaffer. If you have any technical questions regarding this
deficiency letter, please call the reviewer at (215) 337-5313. If we do not receive a reply
from you within 20 calendar days from the date of this letter, we shall assume that you do
not wish to pursue your application,

Sincerely,

Origtnal Sirrad D
Flizebela sttt

Betsy Ullrich

Nuclear Materials Safety Branch

Division of Radiation Safety
and Safeguards

Enclosures:

I. 10 CFR Parts 2, 19, and 20
2. Regulatory Guide 403-4

3. Regulatory Guide 10.9

DRSS RI DR$S/
Sharfer/men UllhiCh

06/ /92 06/11/92

OFFICIAL RECORD COPY - G:\WPS\DLTR\D301 - 06/15/92
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TGM DETECTORS, Inc. J5

GM 160 BEAR HILL ROAD, WALTHAM, MA 02154 E MOfaan
TEL: (617) 89020800 FAX: (617) 8R0-4711 FLECTRONMCY DIVIBION

g5

1/23/92 0%~ *

Mr. John D. Kinneman

U.S. Nuclear Regulatory Comm.
Region 1 office

476 Allendale Road

King of Prussia, PA 10406-1415

Dear Mr, Kinreman,

In reference to our license application No. 20-14079-02 and in response to
your letter dated 12/30/91 requesting information pertaining to the formal
training of Mr. Gareth Jones and Mr. Gerry O'Shea, the information you
requested follows:

Gareth Jones

Mr. Gureth Jones has been a Physicist at TGM since April 1988. Mr. Jones is
responsible for design of TGM's Neutron and X-ray Proportional Counters.
His work involves the use of TGM's § & 50 uCi CI-252 sources in a source
range, and the use of TGM's 100 uCi Fe-55 X-ray source, Prior to his
employment at TGM, he was emploved as an Engincer at Centronic Nuclenr,
Ltd, for one year. Curing his time at Centronic, he worked with a 10 Ci

CO-60 source range and a 1 Ci Am/Be neution source.

Gareth Jones graduated with a BSc. with henors {form the Victoria University
of Manchester, Manchester UK., in Physics He teok advanced courses in
Nuclear Physics as well as general courses in statistics and math. Other
courses included material on Radiation Theory, Detection Theory, Dose

Rates, Biological Effects of Radhation as well as detailed statistical analysis of
counting systems and radioactive decay.

Gerry O'Shea

Mr. Gerry O'Shea has been actively involved in radiation detector design,
development and manufacture at Centronic Nuclear, Ltd. and TGM
Detectors, Inc. since 1958, He has been employed the last 4 years at TGM.
During his 30 plus years of experience, he has worked with the following
devices and radiation sources:

1. At Centronic Nuclear, Geny (/'Shea worked in a "Hot Lab"
environment manufacturing Fission Chambers coated with U-235,
U-238 and Pu-239. He used safety monitoring equipment inside the
Hot Lab for bench monitoring and for body frisking before exitting

from the lab area.
10 1/ %56/

2 CICIAL GECORD cory /2942



2. Also at Centronic, Gerry has used sealed Am-241 and C/-252 for
testing surface harrier solid state silicon alpha detectors.

3. Gerry O'Shea has worked with a 10 Ci sealed Co-6C source for
calibration of Centronic lon Chambers.

4, During his time at Centronic, Gerry O'Shea had the leading role in
designing and constructing an automated test facility utilizing a
sealed 10 Ci Us-137 source. This test facility required extensive
shielding to meet government regulation and meet with the
UKAEA. recommuendations,

5. While at Centronic, Mr. O'Shea designed and built a soft X-ray
generator for testing X-ray detectors in conjunction with the
uropean Space Agency.
6. Mr. O'Shea currently works with all of the sealed sources listed on
TGM's Source Inventory Sheet (attached).
| trust the above information answers all of your questions. If you have any
further questions, please feel free to call me,

Sincerely,

TGM Detectors, Inc.

e - 4 o P
o ’ - P S

e R P g /
Christian Doyle

Sales Manager & RSO



To: The Record

Date: 24 January 1992

Subject: Source lnventory

TGM DETECTORS, Inc.

160 BEAR HILL ROAD, WALTHAM, MASE, 02154.1076 USA
TEL (617) 890-2000 TWX 5101002066 FAX (617) 890-4711

Below 1s au inventory of tealed sources used throughout TGM Detectors for

teating GM tubes.

TGM Source
Mo,

w N -

o 0 N O v >

10
11
12
13
14
15
16
17
18
19
20
21
2
23
24
25
26

lsotope

Ra=226
Ra~226
Ce~137
C~14
Sr-90
8r=90
Kr=85
Cs~137
Ra=226
Sr=90
C=14
Bi-210
Fe~55
Ce=137
Ce=137
Ce=137
Cs=137
Cs=137
Cs~137
Te~99
U=-238
U=238
Ce=137
Cf=252
Cf-252
Co=60

Activity
15 pCt

7 pci
9.4 pCi
100 pCi
0.045 nCi
0.045 uCi
35 mCi

10 pCi

15 pcCi
0.11 pCi
0.161 pCi
0.015 pcCt
1.2 pct
9.9 pCi
10 pCi
9.7 pCi
9.5uC1
5 ucCi
3 pct
450 nCi
0.02 pcCt
0.03 pcCi
10 uCt
5 pCi
50 pcCi

1 pcCi

Comments

Test Dept., Lucite Rod
Test Dept., Lucite Rod
Test Dept., Lucite Rod
Locker, Point Source
Locker, DESC Planchet
Locker, 3 discs in jig
Locker, blue gauge

Pump Dept., yellow rod
Pump Dept., Lucita Rod
Test Dept., planchet/mylar
Test Dept., planchet/mylar
Locker, planchet/mylar
Locker, planchet

Locker, Al rod

Locker, Al rod

Locker, in Pb pig

"ocker, in Pb pig

Test Oven, 8/N 0005 AC
Test Oven, S/N 0006 AC
Test Dept., DESC planchet
Test Dept., Pb brick

Test Dept., Pb brick
Locker, in Pb pig

He=3 PC Clean Room

He=3 PC Clean Room
Locker, in Pb pig



vi

Date

.
.

The Record

24 January 1992

Subject: Source Inventory

TGM Source
No. Isotope
27 C~14
28 Te~99
29 Te=99
30 Te~99
31 Tec~99
32 Pm=147
33 Sr=90
34 Te=$9
35 B1-210
36 Cl=36
a7 Cs=137
38 Am~241
39 Fe-55

TGM DETECTORS, Inc.

160 BEAR HILL ROAD, WALTHAM, MA 02154

TEL

{617) 880-2000

Activity

0.172 nCi
0.043 uCl
0.040 pCi
0.040 pCt
0.040 pCi
0.098 uCt
0.019 pci
0.038 wCt
0.027 pCi
0.0179 nCt
6.8 uCl
0.01 uCi
100 pCi

FAX:

g Morgan

(617) BOO-4711 ELECTRONICS DIVISION

Page 2

Comments

Test Dept. Planchet
Test Dept. Planchet

Test Dept. In Autotester
Test Dept. In Autotester
Test Dept. In Autotester
Test Dept. Planchet

Test Dept. Planchet

Test Dept. Planchet
Test Dept. Planchet

Test Dept. Planchet
Locker, in storage
Locker, In storage

He=3 PC Clean Room
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TGM DETECTORS, Inc.
GM 160 BEAR HILL ROAD, WALTHAM, MA 02154 E Morgan
TEL: 1617) 890-2000 FAX: (617) 890-4711 ELECTROMICS DIVISION
i
11/18/01 o3t

Mr. John D. Kinneran, Chief
:uclear glatcrtah ngety Section B
uclear Regulat ommission

475 Allendale Rgzi
King of Prussia, PA 19406-1415

Dear Mr. Kinneman,

In reference to our "Applicaton for Material License" to renew our License
No. 20-14079-02 and in response to your letter of 10/18/91, below is a
summe: y of my background and experience:

a Principles and practices of radiation protection - BA Physics, State
University New York at Plattsburgh. "Radiation Safety & Control I' (one
semester), University of Lowell, | owell Mass, Dr. Clayton French.

b.  Radicactivity measurements standardization and moni techniques
and instruments - 5 year experience at TGM Detectors, Waltham, Mass.
(manufacturer of gas filled radiation detectors) as David Allard's
assistant

¢. Mathematics and calculations basic to the use of measurement of
radioactivity - "Radiation Statistics' (1 semester), University of Lowell
Lowell Mass. Dr. Ken Scrable.

d.  Biological effects of radiation - "Radiation Safety & Control I' (one
semester), University of Lowell, Lowell Mass., Dr. Clayton French.

My background in handling radicactive materials comes from work
experience at TGM Detectors where we use only sealed sources to test our
various Gas Filled Radiation Detectors. Currently, most all sources are
exempt gamma and beta quantities with the exception of 35 mCi Krypton-85
and 55uCi Cf-252 As the cnes responsible for radiation safety, myself,
Ge;? O'Shea, and Gareth Jones supervise the use of all radioactive sources.
TGM individuals working with the sealed sources are trained in handling
procedures and radiation safety by mysell

m this information clarifies our Licerse renewal request. If you have any
er questions, please feel free to ask

Sincerely,

TGM Detectors, In

petectors.nf
PF. 7l

]

./’
~
> 4

A
Christian Doyle” wso  N¥5El
s

Sales Manager &
"SECTION COoPY™
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TGM Detectors, Incorporated 2

We will coantinue our review upon receipt of this information Please reply in
duplicate to my attention at the Kegion [ office and refer to Mail Control

N, 114561.

In order to continue prompt review of your application, we request that you

submit your response to this letter within 30 calendar days from the date of
this letter,

Sincerely,

shn 0, Kinneman, Chief

clear Materials Safety Section B
ivision of Radiation Safety

and Safeguards



DEC 8 0 1991

License No. 20-14079-02
Docket No. 30-29152
Control No, 11456]

TGM Detectors, Inc.

ATTN: B. W. Jameson, President
160 Bear Hi1) Road

Waltham, Massachusetts 02157

Dear Mr, Jameson:

This is in reference to your application dated April 5, 1991 to renew
License No. 20-14079~0Z. In order to continue our review, we need the
following additional information:

In your application, you identify Gerry 0'Shea and Gareth Jones as authorized
users. Please describe their formal training in the following areas:

a. principles and practices of radiation protection

b. radioactivity measurements standardization and monitoring techniques
and instruments

¢. mathematics and calculations basic to the use and measurement of
radioactivity

d. biological effects of radiation
In addition, describe the specific isotopes these individuals have handled,

the maximum quantities of materials handled where the experience was gained,
the duration of the experience, and the type of use.
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Tﬂh Detectors, Inc. K4

We will continue our review upon receipt of this information. Please reply
in duplicate to my attention at the Region I office and refer to Mai)
Control No. 114561. The reviewer for this licensing action is

Mr. Steve Shaffer. If you have questions regarding this action please

t4!] the reviewer at (215) 337-5313.

Sincerely,

Driginal gionad Bft

m%.“m‘énmn. Chief

Research, Development &

Decomnissioning Section

Division of Radiation Safety
and Safeguards

RI:DRSS §S
Shaffer/gc neman
X R

¥
12/ 7 /91 12/%0/91
OFFICIAL RECORD COPY ML 523 SHAFFER = 0002.0.0
12/04/91
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. TGM DETECTORS, Inc. |
GM 160 BEAR HILL ROAD, WALTHAM, MA (2154 E Morgan I
: TEL: (817) 8902000 FAX: (617) BO0-4711 BHESTRONCS ChENCM I,
i %
11/18/91 o‘;o’

|
Mr. John D. Kinneman, Chief I
Nuclear M  °rials Safety Section B l
Nuclear Regulatory Commission ‘
475 Allendale Road |
King of Prussia, PA 19406-1415

Dear Mr. Kinneman, |

In reference 'o our "Applicaton for Material License” to renew our License
Na 20-14079-02 and in response 1o your letter of 10/18/91, below is &

summery of my background and experience:

& Principles and practices of radiation protection - BA Physics, State
University New York at Radiation Safety & Control I' (one
semester), University of Lowell, Lowell Mass,, Dr. Clayton French.

b, Radioactivity measurements standardization and moni toctumu-
and instruments - b year experience at TGM Detectors, W 88,
(::nu(hcmrer of gas filled radiation detectors) as David Allard's

stant.

¢. Mathematics and calculations basic to the use of measurement of
radioactivity - "Radiation Statistics® (1 semester), University of Lowell
Lowell Mass, Dr. Ken Scrable.

d. Biological effects of radiation - "Radiation Safety & Control I' (one
semester), University of Lowell, Lowell Mass, Dr. Clayton French.

background in handling radioactive materials comes from work |
xyperience at TGM Detectors where we use only sealed sources to test our ,
various Gas Filled Radiation Detectors, Curr , most all sources are

exempt gamma and beta quantities with the exception of 35 mCi K n-4bH

and 56uCi Cf-252 As the ones responsible for radiation safety, myself

Gct;?' Shea, and Gareth Jones supervise the use of all radioactive sources

TGM individuals working with the sealed sources are trained in handling

procedures and radiation safety by myself

| hope this information clarifies our License renewal request. If you have
further questions, please feel frec to ask i -

Sincerely,
TGM Detectors, 1%

Ly

é",///):ﬁ? g pee——— oy L'
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
HEGION |
476 ALLENDALL ROAD
KING OF PRUSSIA. PENNSYLVANIA 194061418

0CT 1 8 1881
License No. 20-14079-02
Docket Mo. 030-29162
Cantrol No. 114561

e N 1

TGM Detectors, Incorporated
ATIN: B, W. Jameson o

President
160 Bear Hill Road
Waltham, Massachusetts 02154

Dear Mr., Jameson;

This s 1n reference to your request in a letter dated April 5, 1991 to renew
License No. 20-140768~02. In order to continue our review, we need the
following additional information:

1. In your application, you identify Christian Doyle as your Radfation Safety
Officer. Please describe this individual's formal training in the
following areas;:

a. principles and practices of radiation protection.

b, radicactivity measurements standardization and monitoring techniques
and instruments,

c. mathematics and calculations basic to the use and measurement of
radioactivity.

d. biological effects of radiation.

In addition, describe the specific isotopes the individual has handled,
the maximim quantities of materials handled, where the experience was
gained, the duration of the experience and the type of use.

2. Please provide a brief resume of the training and experience of each
person who will directly supervise the use of material, who will use
material without supervision, or who will have responsibility for
radiological safety, The resume should include the type (on-the-job or
formal course work), location, and duration of the training. Trainin
should cover (a) principles and practices of radiation protection, (b
radioactivity measurements, standardizaticn, and monitoring techniques and
instruments, (c) mathematics and calculations basic to the use and measure=
ment of radicactivity, and (d) biological effects of radiation. The
description of the use of radicactive materials should include the specific
isotopes handied, the maximum quantities of materials handled, where the
experience was gained, the duration of experience, and the type of use.
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" TGM Detectors, Incorporated 2

We wil) continue our review upon receipt of this information, Please reply in
duplicate to my attention at the Region I office and refer to Mail Control
No. 114561,

In order to continue prompt review of your application, we request that you
submit your response to this letter within 30 calendar days from the date of
this letter.

Sincerely,

hn D. Kinneman, Chief

clear Materials Safety Section B
ivision of Radiation Safety

and Safeguards
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ocT 1 8 1991

Licen.e No. 20-14079-02
Docket No, 030-29152
Control No. 114561

TGM Detectars, Incorporated

ATTN:

B. W. Jameson
President

160 Bear Hi1l Road
Waltham, Massachusetts 02154

Dear Mr. Jameson:

This 1s in reference to your request in a letter dated April §, 1991 to renew
License No. 20-14079+02. 1In order to continue our review, we need the
following additional information:

ks

In your application, you identify Christian Doyle as your Radiation Safety
Officer. Please describe this individual's formal training in the
following areas:

a. principles and practices of radiation protection.

b. radicactivity measurements standardization and monitoring techniques
and instruments.

c. mathematics and calculations basic to the use and measurement of
radioactivity.

d. biological effects of radiation,

In addition, describe the specific isotopes the individual has handled,
the maximum quantities of materials handled, where the experience was
gained, the duration of the experfence and the type of use,

Please provide a brief resure of the trutning and experience of each
person who will directly supervise the use of material, who will use
material without supervision, or who will have responsibility for
radiological safety. The resume should include the type (on-the=job or
formal course work), location, and duration of the training. Trainin
should cover (a) principles and practices of radiation protection, (bg
radioactivity measurements, standardization, and monitoring techniques and
instruments, (c) mathematics 4nd calculations basic to the use and measure=
ment of radicactivity, and (d) biologica)l effects of radiation. The
description of the use of radicactive materfals should include the specific
isotopes handled, the maximum quantities of materials handled, where the
experience was gained, the duration of experience, and the type of use.
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TGM Detectors, Incorporated

We will continue our review upon receipt of this information, Please reply in
duplicate to my attention at the Region | office and refer to Mail Control

0. 114561,

In order to continue prompt review of your application, we request that you
submit your response to this letter within 30 calendar days from the date of

this letter.

JRES
affer/eb

w [B/10 /91

R S
K eman

W

/91
OFFICIAL RECORD COPY

Sincerely,

Original Sioned By
Jjohn D. Kinneman

John D. Kinneman, Chief
Nuclear Materials Safety Section B
Division of Radiation Safety

and Safeguards

ML 390 SHAFFER = 0002.0.0
08/26/91



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
476 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19408

MAY 28 1991

Docket No. 030-29152
License No. 20-14079-02
Control No, 114561

TGM Detectors, Incorporated

ATIN: B. W. Jameson, President

160 Bear H11] Road
Waltham, Massachusetts 02154

Gentlemen:
SUBJECT: LICENSE RENEWAL APPLICATION

This 1s to acknowledge receipt of your application for renewal of material(s)
license {dentified above. Your application is deemed timely filed, and
accordingly, the license will not expire until final action has been taken

by this office.

Any correspondence regarding the renewal application should reference the
control number specified above,

Sincerely,

Original Signed By:

Cheryl K. Buraker

Sheryl Villar, Chief
Licensing Assistant Section

Division of Radiation Safety and
Safeguards
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=7 AR APPLICATION FOR MATERIAL LICENSE

INSTRUCTIONS: SEE THE APFROPRIATE LICENSE ARPLICATION GUIDE FOR CETAILED INSTRUCTIONS FOR COMPLETING A”UCA'”DN[IEND‘TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE AFPLICATIONS WITH 1P YOU ARE LOCATED N
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8. NUCLEAR REGULATORY COMMIBBIN. HEGION |
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NAC, Form 319 Attachment

5. Radicactive Material

A. Krypton-£3 Bealed source (Gensral Nucleonics, Inc. Model
No. 0000750); Not to exceed 260 mCl per
source and 500 mCi lotal,

B. Californium-252 Sealed source (lsotope Products Model No N2562)
Not 1o excead 50 uCi per source and 1580 uCl
total.

C. Cesium-1387 Gealed source (J.L. Shepherd & Assoc. Model No.
26-5); Not 10 exceed 150 mCi per source and
160 mCl total.

D. Americium-241 Sealed source (Amersham Model No. AMC 63);

Not 10 excead 2.5 mOl per source and 2.5 mQi
total.

Note: Source A & B are now on license, but C & D are being included at this time for possible
future use.

6.) Purpose

Above sources will be used for tesfing various gas-filled radiation deteciors bullt and sold by
TGM Deteciors, Inc. These devices include Gelger-Muelier tubes and probes; Malium-3,
Horontrifiuoride and X-Ray proportional counters; Neutron REM counters; Fission and Gamma
lon Chambers. The festing to be performed may include detecior sensitivity, resolution and
electrical characteristios (such as pulse height, gain, relative energy response, plateau, dead
time, efc.).

7.) Responsible Individuals

The radiation safety officer (RSO) for the facility will be M Christian Doyle. M. Doyle has
a BS. in Physics from SUNY Plattsburg and has taken several graduate radiation protecton
courses at the University of Lowell. He has been employed by TGM since July 1086 as the
assistant RSO, to David J. Allard. M. Allerd is will leave TGM as of 04/08/81. M. Doyie has
dlrmmmddTMmmmmmm
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#.) Training

Indviduals utiiizing the byproduct material or within weas where the material is being
used will receive In house radiation protection training. This training will include, bul not be
limited to the following:

- TGM Test Equipment Operstion

- Radiation Physics and Instrumentation

< Principles and Practice of Radiation Protection

- Math pertaining o e Use and Measuremert of Radioactivity
- Biological Effects of Radiation

- Sclentific Experience with Radiation

9.) Facilties and Equipment

Refer to attached facility sketch. The Krypton-88 wrce Is contained within the original
General Nucleonics shielded gauge style housing. Meximum exposure rate from the bottom of
the device s 10 mRMr. It is stored in a locker with paJ lock, and is used in the test
department for evaluating GM tube characteristics. Surveys around test equipment show
minimal exposure levels while in use.

The Californium-262 source(s) are kept in & shielded cave within the Proportional Counter
Room. Neutron detectors are placed on or inside the cave for
ioss than 0.5 mREMYY on the moderator top portion of cave.
kept on the back wall just over the cave. This room is kept locked and is only used by trained
siaff,

The proposed Cesium-137 Shepherd iiradiator will be used for lesting various gamma
responding detectors. In that the estimated exposure rate at

source will only be used inder the direct supervision of Mr. Doye or

whole body and extremity dosimeiry will be required when using this source. Additionally, all
individuals will be required to use a pocke® quartz fiber dosimeter or electronic digial
dosimeter such that exposure may be tracked on a continuous basis. This will assure exposures
are maintained ALARA. The source will be used In a remote location of the faciiity, perhaps the
Gas Tank Room, with the beam directed away from ocoupied areas, Surveys will be performed fo
assure compliance wth all NNR.C. regulations.

The proposed Americium-241 sealed source will be used for testing X-Ray proportional
counters and other gamma responding deteciors. Exposwre rates near the source are estimated
fo be about 100 mRMr, but shialding is easy and effective. Thus, an lradiator geometry will
be set up similar to the above Shepherd system, This source will be used in the Proportional
Courter Room. It will only be used by trained Individuals, and they will be required 1o have
whole body, extremity dosimeters with an additional quartz fiber or electronic dosimeter,
Again, the source beam will be directed away from occupied areas and surveys will be performed
fo assure compliance with all NR.C. regulations and exposures are kept ALARA.
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l'l Opereting Procadures

A Specific individuals will be designated and trained by the Radiation Safety Officer to
utllize the licensed sources,

1. When a source is in use, authorized users will maimain control over at all times.

2. When the materia is not in use, it will be placed in a fully shisided position
within & source holder and locked away. The matenal will be used
for s Interwed purpose only and by doing so, all radiation exposures will be
mairtained As Low As Reasonably Achievable (ALARA).

3. W required, through measurements and/or operational experience, all personnal
utilizing & source or frequenting adjacent environs wili wear personnel
doTwioning devices, When  the  aquipinent/source is not in use, monitoring
devices will be stored in a designated typicsd bhackground radiation area. All
precautions to limit radiation exposure will be smployod.

B. leak Test Procedures,

1. The leak test will be perlormed per the manu‘acturer's specifications. Analysis
of these samples will be quantitative and the instru.nentation used sufficiently
sensitive to cCetect 0.006 microcurie of radioactivity.

2. The leak test courting may be performed in-house or sent 1o an appropriate lab
for sample analysis. The sources will be leak tested at intervale not to exceed six
(6) months,

. Emergency Procedures

A. For the event of physical damage to a sealed source, the Tollowing will be
performed.

1. The room In which the source is located will be evacuated and secured.

2. The Radiation Safety Officer will be contacted and his instructions followed.

3. A visual inszmction of the source will be made to determine if the source
housing and/or shielding has been damejed. If any damage 1o the source is
suspecied, a 'sak test shall be performed and prudent subsequent action taken

B. In the evert that the source Is lost or stolen the Radiation Safety Officer will be
notified immediately.
11 WASTE MANAGEMENT

A commuercial war's disposal service wili not be employed. The sealed sources will be
returned to the manutacturer or another authorized licensee when use Is discontinued.
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“TGM DETECTORS, INC.

160 Bear HIl Road, Walthem, MR 02154-107%
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