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United States
Nuclear Regulatory Commission
Region V
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596

Attention: George S. Spencer, Director
Division of Radiological
Safety and Safeguards Program

Subject: NRC License Inspection conducted on May 18, 1982.

Reference: License No. 04-01964-07

Enclosures: 1. Resumes of " Supervisors of Users of Radioactive Material".
:

2. Existing and modified LMSC Forms 8791-1 entitled, " Application
for Authorization to Acquire Radioactive Materials or Irradi-
ation Services", and LMSC Form 1791b entitled, " Source of Rad-
iation Movement Approval".

Gentlemen:

235
Six foils of Uranium were shipped to Harvard University, Cambridge, MA, on

November 13,1981,ang3gereusedbyaLockheedemployeethroughanadministrative
error. These Uranium foils were included in a shipment of other small quanti-
ties of byproduct material and source material. We correctly identified and cat-
egorized the radioactive material as being, byproduct, source and special nuclear
material on the " Source of Radiation Movement Approval", form 1791b, when the mat-
crials were being shipped, but we failed to assure that ense 04-01964-07 auth-

2
orized the possession, use, and transfer of the Uranium

The corrective action suggested by LMSC's Radiation Control Committee to. preclude
further violations of this nature, was to modify the administrative forms that we
use in our management control system.

The major changes being made in our administrative forms are as follows:

1. The name of the Radiation Control Committee approved, " Supervisor of
Users" will be designated on the " Application For Authorization or Irrad-
iation' Services", form 8791-1.

.
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2. LMSC form 1791B, entitled, " Source of Radiation Movement Approval", and
form 8791-1 entitled, " Application For Authorization to acquire Radio-
active Materials or Irradiation Services", are being modified so that a
license or permit number has to be assigned for each category of[ radio-
active material or a connotation made that the materials are being used
pursuant to the provisions of Code of Federal Regulations. Title 10.
Part 150, and that NRC Forms 241 have been processed.

!

Two separate documents requiring that applicable license or permit numbers
be assigned to the categories of radioactive material at the time that a
project is approved by LMSC's Radiation Control Committee, and again when
the material is ready to be moved or shipped off plant, will alleviate
another administrative error.

We are of the opinion that we are not in violation of Condition 12 of the license
because of the following:

This condition states that, " licensed materials shall be used by or under
the supervision of Individuals designated by the Lockheed Missiles & Space
Company Radiation Control Committee".

In the early 1970's LMSC's Radiation Control Committee decided upon a policy
of approving designated " Supervisors of Users", rather than approving each
individual that enters into our Radiation Control Program.

Attached are resumes of Ub!SC's Radiation Control Committee approved designated
" Supervisors of Users", for the activities that were conducted under the provisions
of 04-01964-07.

S. I. Taimuty, Ph.D (Nuclear Physics) is the LMSC Radiation Control Committee
approved designated " Supervisor of Users" for the individual that used 80 microcuries
of Nickel 63 between March 27, 1980 and April 22, 1980 at Kirkland Air Force Base,
New Mexico.

J. B. Reagan, Ph.D. (Space Sciences) is the LMSC Radiation Control Committee approved
designated " Supervisor of Users" for the individual that used licensed sealed sources
during November 1981 at Harvard University, Cambridge, Massachusetts.

We trust that the proposed changes and modifications made in our Radiation Control
Program are fully responsive to your correspondence dated May 25, 1982.

Sincerely.

hcg 9nLNO

G. M. Tomer, Chief

Industrial Safety & Hygiene
0/27-23, B/102

GMT/ACH/pmj
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i .. ' Radiation Experience Record
1
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NAME J. B. REAGAN 52-12ORGANIZATlON CODE
.-

i 1. TYPE OF " "" 8 """'WHERE TRAINEDTR AINING TRAINING (CHECK ONEl COURSE

.. .nencinous or Tracerlab Inc.
n acia tio" 3 " th*.

Boston, Mass T v== O -o qv=s 0~aPao T E C 790N ,

Lockheed Research'
", ' !' u',*c ',',',',',' Laboratory 17 years . g , . g ,,o g,c. gno,

r e cunieu r s Palo Alto, Calif.

* * " " , ' , " ' , " ' ' , ' , * 'Boston Collegec o ,
" uss or Physics Dept. 4 years O v == Oao E v== O ~o

naosoactivsyy

J. eioto cic a t Tracerlab Inc.
, , , ' , , ' Boston, Mass. 3 months 8 v== Oao O v== G ao** *

2. EXPERIENCE WITH R ADI ATION (ACTUAL USE OF R ADIO150 TOPE 5 OR EQUIVALENT EXPERIENCE)

M A x. WHERE EXPERIENCE QURATION OF *
150T O PE TYPE OF USEAMOUNT WAS GAINED E X PE RIEN CE

I

'

|:r-Y-90 lo MC Tracerlab Inc. 3 months Radioactive phos-
phor development

|ir-Y-90 1 MC Lockheed Research Lab 17 years Calibration source s
0o-60
Cs-137
(m-2h1

3. RADIATION DETECTION INSTRUMENT 5 USED:

'^ " USE (5AONITORING,TYPE oF INSTRUMENT EC O SURVE YING, ME A5URING)

Geiger Counter Y,e,p Surveying, monitoring
,

Scintillation detectors y, e , p ,cy , x Measuring
Solid-state detectors e , p,cr ,x Measuring

: Proportional counters e,x Measuring, surveying
Neutron monit, ors n M:nitoring,. measuring

.

-

Sfy,,,,,,, s -MDate December 2, 1975 e
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JOSEPH B. REAGAN

Manager, Space Sciences Laborntory

Education:
'

B.S., Physics, Boston College, 1956
M.S., Physics, Boston College, 1959
Ph.D., Space Sciences, Stanford University,1975

Positions Held:
1

1959- Lockheed Palo Alto Research Laboratory
LOCKHEED MISSILES & SPACE. COMPANY, INC.

1975-Present, Manager, Space Sciences Laboratory, in the Physical Sci-
ences Directorate. Responsible for the technical and management direc-
tion of approximately 50 scientific, engineering, and support personnel
engaged in experimental and theoretical research in the space sciences.

.

1973-1975, Manager, Space Payloads Program Office. Responsible to the
Director of Research for coordinating all NASA and DOD scientific space
payload activities within the Palo Alto Research Laboratory.

1967-1973, Staff Scientist and Group Leader of the Space Instrumentation
'

and Measurements Group within the Space Sciences Laboratory of the Phys-
ical Sciences Directorate. Responsible for the technical and administra-
tive direction of 10 to 15 scientific, engineering, and technical person-
nel engaged in the design and development of scientific satellite payloads

i for space science research. Conducted space research in the areas of
I trapped and precipitated energetic charged particles, solar particles,

the aurora, and ionospheric effects. *

1963-1967, Research Scientist and Group Leader of the Space Instrumenta-
tion and Measurements Group with duties as above.

1961-1963, Senior Scientist, Physical Sciences Laboratory. Engaged in the
design and development of scientific payloads for space flight on rockets,
balloons, and satellites.

.

1959-1961, Scientist, Nuclear Sciences Laboratory. Conducted fast-neutron
scattering experiments involving time-of-flight method with a Van de Graaff
accelerator.

1956-1958, BOSTON COLLEGE, Physics Department.

1957-1958, Research Assistant. Participated in the study of the interac-
tion of plasmas and high transient magnetic fields.

LOCKHEED PALO ALTO RESEARCH LABOR ATORY
..c..... ....ise. . ...c. co-... i=c.
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JOSEPH D. REAGAN (continued) Paga 2
*

1957, Teaching Assistant. Assisted in teaching undergraduate general
physics and AC-DC circuit courses.

1956, GENERAL ELECTRIC CCMPANY, West Lynn, Massachusetts.

Programmer. Programmed scientific problems on IBM 704 digital computer.

1954, TRACERLAB INC. , Bosto n, Massachusetts.

Laboratory Technician. Assisted in preparation of radioactive phosphors
as secondary light source.

.

Relevant Experience:

Principal Investigator, ONR-001 experiment on the 1971-089A satellite for
the Defense Nuclear Agency and the Office of Naval Research. The experiment
consisted of 19 separate instruments to measure the effects of solar parti-
cle events on the D-region ionosphere. The experiment, which operated suc-
cessfully for 26 months (1971-1973), provided extensive data on the large
solar storms of August 1972. Responsible for the detailed design of several
instruments, for the overall satellite integration effort and for on-orbit
support. Conducted the principal data analysis effort on the effect of solar
particles on the D-region ionosphere during the August 1972 events.

Co-Investigator, ARPA-301 experiment for the S78-1 satellite to be launched
in 1978 for the Defense Advanced Research Projects Agency and the Office of
Naval Research. Experiment contains two high-resolution cooled germanium
spectrometers and eight cadmium telluride spectrometers for gamma-ray meas-
urements and several energetic particle spectrometers.

.

Principal Investigator, SC-3 High-Energy Particle Spectrometer Experiment on
the Spacecraft-Charging-at-High-Altitudes (SCATHA) satellite (S78-2) to be
launched in 1978. The experiment will measure the high-energy electron and

~

proton environment at synchronous altitudes.

Co-Investigator, ARPA-501 experiment on the 1972-076B satellite launched in
1972 and still operating. This experiment for the Defense Advanced Research
Projects Agency and the Office of Naval Research provided the first satellite
flight of a cooled, high-resolution lithium-drifted germanium spectrometer
for gamma-ray measurements in space. Responsible for the detailed design and
development of three particle spectrometers. Participated in the design of
the germanium spectrometers. Responsible for the overall experiment inte-
gration with the satellite. Co-participant in the analysis of scientific
data from several instruments in the payload.

Co-Investigator, ARPA-819 experiment on the 1969-025B satellite launched in
1969 and operated for 18 months for the Advanced Research Projects Agency to
investigate horizontal gradients in the ionosphere. Principal responsibility
for the design and development of the solid-state energetic particle spectro-
meter. Responsible for the overall experiment integration with the satellite.
Co-participant in the analysis of scientific data from the particle spectro-
meter.

LOCKHEED PALO ALTO RESEARCH LABORATORY
toceaeeo =sssites a seace co=ea=v. e=c
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JOSEPH B. REAGAN (continued) Page 3.-

Principal Investigator, proton-electron spectrometer experiments on the Gem-
ini IV and VII flights in 1965. Principal responsibility for experiment
design and development, for spacecraf t integration and for analysis of sci-
entific data on the inner radiation belt trapped protons and electrons.

Co-Investigator, AURORA satellite program for the Defense Atomic Support
Agency and the Office of Naval Research. Seven satellite payloads designed
and developed between 1962-1965 to measure the aurora and its effects on
the ionosphere. Provided the first detailed morphological studies of aur-
oral precipitation.

Co-Investigator, Starfish electron measurements. Four satellite flights in.

the fall of 1962 to investigate the trapped electrons injected by the Star-
fish high-altitude nuclear test.

Co-Investigator, energetic proton measurements 1961-1962. Participated in
the design and development of three high-energy proton experiments flown on
the Midas satellites to measure the protons in the heart of the inner radia-
tion belt.

.

Selected Publications -

Approximately 49 publications and presentations in nuclear physics, space
science and space instrumentation prior to 1973

"D-Region Electron Loss Coefficients during a Solar Particle Event," with
J. N. Bradbury, J. D. McDaniel, and W. L. Imhof, Trans. Am. Geophys. Union,
vol. 54, p. 382,1973

"Cemparisons of Interplanetary and Polar Cap Fluxes during the 4-11 August' _.
Solar Particle Events," with W. L. Imhof, L. J. Lanzerotti, and C. G. Mac
Lennan, Trans. Am. Geophys. Union, Vol. 54, p. 419,1973.

|

; "A Satellite-Borne Ge(Li) High-Resolution Gamma-Ray Spectrometer Investiga-
!' tion of Electron Precipitation and Search for Trapped Positrons," with W. L.
| Imhof, G. H. Nakano, and R. G. Johnson, Trans. Am.Geophys. Union, Vol. 54,

p. 435, 1973
,

' "High-Resolution Gamma-Ray Measurements with a Satellite-Borne Ge(Li) Spec-
tromer," with G. H. Nakano, W. L. Imhof, and R. G. Johnson, T..as. Am. Geo-
phys. Union, Vol. 54, p. 435, 1973

" Comparative Angular Distributions of Solar Particles over the Polar Caps,"
with G. H. Nakano and W. L. Imhof, Trans. Am. Geophys. Union, Vol. 54, p.
1178, 1973

"A Coordinated Two-Satellite Study of the High-Latitude Electron Trapping
Boundary," with E. E. Gaines, and W. L. Imhof, Trans. Am. Geophys. Unicn,
Vol. 5h, p. 1183, 1973

.

LOCKHEED PALO ALTO RESEARCH LABOR ATORY'
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JOSEni B. REAGAN (continued) Page 4*

,

"A Coordinated Two-Satellite Study of Energetic Electron Precipitation Events,"
with W. L. Imhof and G. H. Nakano, Trans. Am. Geophys. Union, Vol. 54, p. 1183,
1973

" Determination of D-Region Effective Recombination Rate Coefficients during
the Intense Solar Particle Events of August 1972," with V. F. Moughan and W.
L. Imhof, Trans. Am. Geophys. Union Meeting, November 1973

" Preliminary Results from the' First Satellite Flight of a High-Resolution
Germanium Gamma-Ray Spectrometer," with G. H. Nakano, W. L. Imhof and R. G.
Johnson, Proceedings of the International Symposium and Workshop on Gamma-
Ray Astrophysics, NASA SP-339, p. 77, 1973.

! " Characteristics of the August 1972 Solar Particle Events as observed over
the Earth's Polar Caps," with W. L. Imhof and F. V. Moughan, World Data Cen-
ter for Solar Terrestrial Physics Report on the Retrospective World Interval
July 26-August 14, 1973, Report UAG 28, Part III, p. 676, 1973.,

; .

" Observations of Energetic Solar Particles at Iow Altitudes in the Vicinity
of the Polar Clef t," with' W. L. Imhof, Trans. Am. Geophys. Union. , Vol. 55,
p. 68, 1974

" Satellite Observations of Bremsstrahlung from Widespread Energetic Electron
Precipitation Events," with W. L. Imhof, G. H. Nakano, and R. G. Johnson, E
Geophys. Res., Vol. 79, p. 565,197h.

"A Satellite-Borne High-Resolution Ge(Li) Gamma-Ray Spectrometer System, Part
2, Description of the Electronic, Data Handling and Auxiliary Sensor Systems,"
with J. C. Bakke J. D. McDaniel, and J. D. Matthews, IEEE Trans. Nucl. Sci.,y
Vol. NS-21, p.1M, Feb.1974

" " Dynamic Variations in Intensity and Energy Spectra of Electrons in the Inner
Radiation Belt, with W. L. Imhof and E. E. Gaines, J. Geophys. Res., Vol. 78,
p. 4568, 1973.

I " Preliminary Results from the First Satellite Flight of a High-Resolution
Germanium Gamma-Ray Spectrometer: Backgrounds frorr. Electron Bremsstrahlung
and from Electron-Positron Annihilation," with W. L. Imhof, G. H. Naknno,
and R. G. Johnson, Gamma-Ray Astrophysic:i, NASA /GSFC Report No. SP-339, p. 77,
1973.

" Satellite observations of Bremsstrahlung from Widespread Energetic Electron
Precipitation Events," with W. L. Imhof, G. H. Nakano, and R. G. Johnson, ~J.Geophys. Res., Vol. 79, p. 565, 1974

" Evidence for the Resonance Precipitation of Energetic Electrons from the
Slot Region of the Radiation Belts," with W. L. Imhof and E. E. Gaines, J.
Geophys. Res. , Vol. 79, p. 3141,197h.

" Spectra Measurements of a Cosmic Guma-Ray Burst with Fast Time Resolution,"
with W. L. Irahof, G. H. N9kano, R. G. Jchnson, J. R. Kilner, R. W. Klebesadel,
and I. B. Strong, Astrophysical Journal Letters, Vol. 191, pp. L7-Llo, 1974

LOCKHEED PALO ALTO RESEARCH LADORATORY
ioc.a... ... . . . s,.c. co-*a. e=c.
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J. B. REAGAN (continued) Page 5
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.

" Observations of Cosmic Gamma-Ray Bursts with a Germanium Spectrometer," with
W. L. Imhof and G. H. Nakano, paper presented at International Conference on
X-Rays in Space University of Calgary, Canada, August 14-21, 1974, in Proceed-
ings, pp. 924-934, 1975.

" Solar Particle Measurements over the Polar Caps During the 17 June 1972 Event,"
with V. F. Moughan, J. D. Matthews, and W. L. Imhof, in Compilation of Solar
Particle and Interplanetary Measurements Accuired During the Campaign for Inte-
grated Observations of Solar Flares, Air Force Cambridge Research Laboratcry
Report AFCRL-TR-74-0271,19 June 1974

"Recent Measurements with a Satellite-Borne Cooled Germanium Spectrometer,
Part 1: Observations of the 18 December 1972 Ga=ma-Ray Burst," with G. H.
Nakano and W. L. Imhof, in The Context and Status of Gamma-Ray Astronomy
(Proceedings of 9th ESLAB Symposium,10-12 June 1974, at Frascati, Italy),
Edited by B. G. Taylor, ESRO SP-lC6, pp.17-24, November 1974

"Recent Measurements with a Satellite-Borne Cooled Germanium Spectrometer,
Part 2: Observations of Some Gamma-Ray Backgrounds," with G. H. Nakano and
W. L. Imhof, in The Context and Status of Gamma-Ray Astronomy (Proceedings
of 9th ESLAB Symposium,10-12 June 1974, at Frascati, Italy), Edited by B.
G. Taylor, ESRO SP-lO6, pp. 99-105, November 1974

"A Study of Fast-Time Structure within Cosmic Gamma-Ray Bursts," with W. L.
Imhof, G. H. Nakano, R. G. Johnson, J. R. Kilner, R. W. Klebesadel, and I.
B. Strong, Astrophysical Journal, Vol.198, pp. 717-725,15 June 1975.

" Energetic Electron Precipitation and VLF Phase Disturbances at Middle Lati-
tudes following the Magnetic Storm of 17 December 1971," with T. R. Larsen,
W. L. . Imhof, and T. A. Poteera, Trans. Am. Geophys. Union, Vol. 56, p. 422,
June 1975
"

+ d Wrmanium Spectrometer for X- and Gamma-Ray Astroncmy," with G. H.
W a.n- and U. L. Imhof, invited review paper presented at Mullard Space Sci-
ence Labo'ratory of University College London, May 22-23, 1975, to be pub-

'

lished in proceedings.

'lligh-Resolution Measurements of Atmospheric Gamma-Rays frem a Satellite,"
with W. L. Imhof and G. H. Nakano, submitted to J. Geophys. Res., 1975

" Analysis of Narrow Spikes in Two Cosmic Gamma-Ray Bursts," with W. L. Imhof
and G. H. Nakano, presented at COSPAR/IAU Symposium, Varna, Bulgaria, May
1975, to be published in proceedings.

" Fast-Time Spectra of Gamma-Ray Bursts," with G. H. Nakano and W. L. Imhof,
presented at CCSPAR/IAU Symposium, Varna, Bulgaria, May 1975, to be pub-
lished in proceedings.

" Satellite Observations of X-R,ys Associated with Energetic Electron Precip-
itation Near the Trapping Boundary," with W. L. Imhof and G. H. Nakano, L
Geophys. Res. , to be published August 1975.

LOCKHEED PALO ALTO RESEARCH L ABOR ATORY
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' INTERDEPARTMENTAL COMMUNICATION''

BLOG4'\ .3[$[/ kANT/ 4/28/81OEPT/
To All 0/52-12 Personnel oncN. zDNO,, g FAc.. DATE

b$ lbh
;p 1 ..a: .au

14
I BLOGrjl'* "5~ PLANT /oEPT/

FAc. ext. 45733z us -30mou J. B. Reagan, Manager oncs 52-12

RADIOACTIVE SOURCE MONITORING , V! ' . y/SUBJECT ....

It is necessary that we use several different types of radioactive sources
in our research in order to calibrate equipment. The level of radioactivity in
these sources varies from low (<1 microcurie) to moderate (<10 millicurie).
These sources are all accountable by LMSC to the Health Safety offices of the
State of California. Appropriate accounting, storage and handling procedures
for these sources must be followed to continue our license. Only those
personnel who have received training in the proper handling of radioactive
sources and physical examinations / film badges are authorized to handle radio-
active sources. Upon completion of use or at the end of each working day,
whichever occurs first, these sources must be returned to the radioactive safe.

With our pending move to Building 255 I plan to consolidate the radioactive
source storage for the entire laboratory into one safe location. I am
appointing Mr. Ed Gaines as Radioactiva Source Safety Monitor for 0/52-12 with
responsibility to me for all matters pertaining to the handling of radioacti-
vity. Ed will approve and coordinate the procurement of all new radioactive
sources with the LMSC Safety Office. He will also be responsible to me for the
accounting, safe storage and handling of existing sources. In this regard he

will shortly issue a detailed list of operating instructions for those who will
be handling sources. I intend that these instructions be followed explicitly.
Failure to follow these instructions will result in the revocation of your

license to handle such sources in the future.

The handling and storage of radioactive material-is a serious business
regardless of the level of activity and cust not be taken lightly. I expect

that you will give Ed Caines your full cooperation >in this matter.

|
|

(
|
l

f
. B. Rasgan', Ma er

Space Sciences Laboratory
.

JBR:ms

cc: M. Walt (Info) *

R. Cibson, PA Safety
A. Hammond, LMSC Safety

,

|

e >. . m x
. i
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l.iTERDEPARTMENTAL COMMUNICATION'*

to A. C. Hannons 81%f27-23!%22'102 Pi^2'/ 1 o47 10 Dec 1974
SPr/ll25

,

W. E. Harlan 8[@{85-85!h22/ 102 W27/ 1 axv.2-2477reou

suanct SUPERVISOR OF USERS OF RADIOACTIVE MATERIALS

Ref: (a) Conversation between A. C. Fammnns (27-23) IRSC Safety and C. E. Preston
(85-85) Special Programs Test dated 9 December 1974

In compliance with the California OSHA requirements and as requested in
Reference (a), S. I. Taimuty, Ph.D. (Nuclear Physics) has been assigned
as the Special Programs Test Supervisor of Users of Radioactive Materials.

.
-

,Vit.

W. E. Harlan, Manager
'

Special Programs Tests

#
WEH:CEP:vp

cc: S. I. Taimuty
J. K. Miller

Attach: Radiation Experience Record, Samuel I. Taimuty

.

.

Form LAC 201-1
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MIS $1LES and SPACE DIVISION
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R ADIO ACTlVE M AT ERI AL OR R ADI ATION SERVICE REQUEST ED
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'

FOR COMMITTEE USE: '

1. PROCEDURE FOR PROCUREMENT

2. INSTRUMENTATION AND SAFETY EQUIPMENT

3. METHODS IN HANDLING

4. STO R AG E

5. P ERSONS INVOLVED

6. MONITO RIN G

7. WASTE DISPOSAL

8. R EM A RK S
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