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- HAZLETON NUCLEAR SCIENCE CORPORATION
4062 FABIAN WAY +« PALO ALTO » CALIFORNIA = DAVENFORT 8-7300

May 9, 1962

Dr. William Qtting

Chief Scientist

Defense Atomle Support Agency
The Pentagon

Washington, D. C.

870 0£60%6° L YNC

Dear Dr. Otting:

In accordance with your suggestion during Mr. Harry L. Browne's
conversation with you in March, I would like to confirm

the interest of Hazleton-Nuclear Science Corporation in
performing studies of the type previously carried out in
Project 57, and to suggest the possible nature of our
participation in further field tests.

It is our understanding that an interest exists in obtaining
additional field-type information from which acute and chronic
hazards produced by inadvertent (one point) detonation or
burning of plutonium-containing weapons may be evaluated.
Apparently, the stringency of present weapons-handling regula-
tions is such that both loglistic and economic penaltiles are
imposed. Animal tests at Project 57 showed no evidence of
Intake of body burdens of plutonium by dogs; however, the

main body of the cloud apparently did not contact these
animals., Riological toxicity studiesgs conducted since Project
57, have shown under some conditions & higher degree of
retentlon in the lung and slower excretion rates than pre-
viously observed.

It seems evident to us that any further field work done should
encompass at least the following general polnts:

(1) Measurements to be made should be in support of the
bhest current evidence of the eritical parameters
determining biological toxicity of plutonium,

(2) Detonation or burning conditiong should simulate typical
situations to be anticipated, and the properties of the
resulting dispersed plutonium should be characterized
to provide a basgis for realistic biological, meteoro-
logical, and other studies.

(3) Exposure of animals should be undertaken on a scale suf-
ficlent to insure that a basis for correlation with
results of laboratory studies of ftoxiclty is established,
gince a2 single field test of thils Type cannct be expected
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to provide generally applicable conclusions.

(4) Measurements made should, as in the past, distinguish be-
tween acute and chronic exposures. However, since the
latter is particularly dependent on the influence
of the test envircnment on resuspenslion of deposited
plutonium, an attempt should be made to abtain data
which could be used for evaluation of effects in
gseveral environments.

(5) Data collected on dlspersal and. deposition phenomena
should include sufficient meteorcloglecal, fallout and
cloud information so that the relationship between
multiple detonations or fires and increased extent
of the plutonium hazard could be estimated.

(6) An actual plutonium-bearing device rather than a uranium
substitute should be used for the test to insure that
typlcal fragmentation and/or burning occurs and that
representative cloud and particulate characteristics
are obtalned.

The above points are, of course, rather general ones., However,
since we have not had an opportunlty teo review the extensive
classified and unclassified llterature on the subject,we are
not in a position to make more detailed comments at this

time. Such a review should naturally precede formulation

cf a specific proposal.

Similarly, it ig not feasgible for ug to proposge in detaill
the scope of our own activities 1n such a project, but for
the purposes of this letter, I would like to indicate
several possibilities for your conslideration.

(1) Provide a project officer and several key project
staff members for technical coordination, planning and
direction of the fileld project involving characteriza-
tion of the contaminating event and biological effects.

(2) Undertake collection of aerosol, fallout or other
samples and provide laboratory analysis for plutonium,
ete.

(3) Expose experimental animals for determination of
plutonium Intake under conditions of acute or
chronic exposure.

(4) Study toxicity and blological effects of exposure of
experimental animals to plutonium dispersions, includ-
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psy and histopathologlcal examination,
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> gpecific studles relating to re-evaluation
izards of plutonium dispersal, for example,

r of micrometecorological conditions, and

| of environment on redispersal and chronic

ad tc discuss these possibilitlies further at
e,

iLst you in evaluating the experience and quali-
NSC personnel, I have enclosed resumés of the

rg of the technical staff and our consultants.
ochure is also enclosed.

te to note that the facilities and personnel
date organizations, Nuclear Sclence and

woration, Plttsburgh, Pa., and Hazleton
1ls Church, Virginia,

are avallable to
. Of H"NSCt

ion can be supplled on request.

m of our interest in this program 1ls very

Sincerely yours,

' . o

r:1§i}a+.FO~ Z{QANNQﬂ"
Louis B. Werner
Vice President
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HAZ LETON-NUCLEAR 5 IENCE CORPOR'TION
F- CILITIES
Summary

Hazleton-Nuclear Science Corporation (H-NSC) operations
ire presently cairried out ot four prinoipil locations and,
48 reguired, in the field. Housed at 4062 Pabian Way,
Palo .1to, Californii, are: Laborztory Building No. 1,
consisting of 13,000 sgq. f£t. of floor apace in which are
noused the uipalytic:l chemistry l:iboratories, radio-
chemiatry facilities, ridiological l:boratoriern, and the
library. RExecutlive offices of thne corperition and its
two divislons - Life Sclences and Nuclesar 3clences alsc

are located at this addresas.

Life Scilences Divisicn presently conducts ite operations
4t Bullding No. 1, and at three other facllities located
neurby: Luboratory Building No. 2 consisting of 550uv s=q.
ft. of rfloor space locuted :t 750 San ‘ntonlio Rouad, Palo
Alto; the Rezearch Parm located at Hualf Moon Buy, Califor-
nia; and a Primite Luboratory located in San Mateo County,
Building No. 1 houses analytical chemistry, agricultural
chemi:try, and industri:l hyglene l.boratories, ind an
ss80cisted instrument.tion rcom, Bullding No. = houses
the .cute Toxicity aind Cnronic Toxicity Luboratories for
studies on emall animils of all kinds; the ‘utopsy and

Clinical Pathology Laboratory; tne Inhalation iuboratory,



complete with specizl dynamic-type lnn4lstion chambers; and
énnnol facilities for about 100 dogs. The Research Fam 1s
used for large animil studies on cattle, sheep, swine and
poultry. & separate speciully equipped and staffed facility
is aviilable for experimentation with primates.

Nuclear Sciencez Diviglion facilities sire ill presently
located in Liboratory Millding No. )1 with the exception

of leased irradistion facilities. The H-NSC faollities
jnclude: the Rudiochemistry Luboratory equlpped for analysis
ror fission products, heavy elements, and other radionuclides;
the Labeled Compound: laboratories in which compounds are
synthesized and tagged with various radionuclides; the
Industrial Isctopes laboratory which ies used for preparing
riadicactive sources and counting standards; the Health
Physics Pacilities for radiation protection, internally and
on a4 consultant or service contract basis; and the low-

Level Radiouctivity Facllity with laboratories dsvoted to

low-level radioictivity measurement.



HAZLETON-NUCLEAR SCIENCE CORPORATION
PACILITIES

14 1 es vizion

The life Sciences Division of Hazleton-Nuclear Socience
Corporation, headquartering at 4062 Fabian Way, Palo Alto,
California, maintains the following facilities:

Laboratory No, 1, 4062 Fabispn Way, Palo Alto.

Chemistry lLaboretories - These laboratories are staffed and
equipped for research and development in organic anslytical

procedures, of which pesticide residue analysis is a typical
problem. Pacilities also include @ Volatile Compounds Room,
completely explosion proof, for handling harzardous materials,

a large refrigersted room for sample storage and special cold
studies, a separate instrument room and 8 locked chemical storage

area.

Industriasl Hygisne Laboratory -~ A separate isolated room houses

this laboratory, where analyses of air samples and bioclogical
materiales (urine, blood) sre conducted for lead, selenium,
mercury, and other environmental contaminants under industrial

and govermment monitoring programs.

laboratory No, 2, 750 Sap Antonic Road, Palc Alto.

Acute Toxicity leboratery - This houses work areas for acute

toxicity astudies, such as omal and intraperitoneal toxicology,




Life Sciences Division (Cont'd)

irritation atudles, eye irritation studlies, and skin sensitiza-
tion studies., Rats, radbits, guinea pigs, and mice are sommonly
used in these studies.

carontc Toxieity Leborptories - A separate area is maintained
for subacute and chronic feeding studies in rats and other experi

mental animals, Special care 1s taken to 1solate these animals
from others t¢ prevent disease spread. Animals are housed
individually in wire cages, elevated above the droppings.
Equipment is available for preparing test diets and for record-
ing body weights and food consumption, and for observing the
effects of the study procedures.

Autopsy and Clinlcal Pathology IAbOFWtOry - In connection with

the animal studies, all autopsies and clinical procedurea are
conducted in a separate facllity.

Redioigotope Applicationg Laporptory - Ssperate fucilities are

utilized for special studies such as metabolism studles of
various compounds. These studies sre oonducted dy tagging the
compound with a radiosctive ladbel and following the compound via
this label through the metabolic pathways. Special glass
metabolism cages collect all excreta and are housed in this

area as is the Tri-Carb Ligquid Secintillation Counter,

inhalation laboratery - A laboratory for irhalation toxicology
studies containing dynamic-type inhalation chambere, deaigned

-2~



Life 3ciences Division (Cont'd)

to allow predatermined exposure times at constant concentrations

of vapor or asrosol is available.

Kenpels - Kennel housing for 100 dogs, with fsolation wards
and holding wards, food preparation areza and storage faclilities

are located at labdoratory No. .

The Research Fprem located at Haif Moon Bay, California, provides
facilities for large animal studies, such as cattle, sheep,

awine, and poultry.

The Primate lgborgtory at San Franciscoe Intermational Airport,
utilires facilities and trained personnel of Asiatic Animsl

Imports, Inc., for studies with monkeys and other primates.

Bpuipment of major importance now installed in Life Sclences

IXvision lsboratories is listed below:

b.

Cs

d.

r.

DX-2 TUltraviclet Recording Spectrophotometer with
flamephotomster attachment

P-E - Model 21 - IR Resording Spectrophotometer with
20x scale expansion

Donrmann Microcoulimetric gas chromatograph with
cnioride and sulfur csils

Miorobalance

Flaner Elecdropode

Actigraph paper strip counter for isolation of tagged
aetgbolites in rediotracer studies in animals

..3..



" jAre Scienees Divigion (Cont'd)

Ke
h.
1.

k,
1.

 + 1%

Packard Tri-Card liquid Secintillstion 3pectrometer
Spectronic £0 - BAL

Special extraction equipsent:

1. Rinco - liquid-liquid extrector

2, Ratscher - Standel extractor

3. Rinco Vagumm extractor

4, Special shromstography celumns ard equipment
Proporticonal Counmter - Muclear Measurement Jorp.
Ous chromatography apparsatus
pectrophoaphorineter with fluoromstric adtachment
Klestrochromatography spparatus

Roth metabelimm equipment,

MdAttional information en R-X3C's facilities and equipment,
including photographs, is consained in the cempany wrechure.



HAZLETON-NUCLEAR SCIENCE CORPORATION
PACILITIES

Nuclear Sciences Division

The Nuclear Sciencee Division of Hazleton-Nuclear Science
Corporation maintains the following facilities at 4062 F¥ablan
wWay, Palo Alto, California.

Radiochemistry leboratory - This laboratory is outfitted with

the instruments and apparstus of a general chemistry laboratory
but with considerable additional equipment for analytical radio-
activity applications, including: activation analyses, isotope
dilution, and radiometric analysis. It is provided with the
materials and apparatus for handling many applications of tracer
techniques, including ion exchange, solvent extraction, chemical
kinetics, reection mechanisma, s0lubllity, vapor pressure,
transport phenowmen: such as diffusion «nd migration, erosion,
and corrosion. An issociated counting room containes alpha gas
flow and scintillition detectors, beta counters, and single and

multichannel gamma spectrometere,

Low-level Radioactivity Pacility - Thi: includes two radlo-

chemi=ztry laboratories, a sample preparation laborastory, and a
low-level radioactivity counting room containing low-level
counters for determining alpna, beta, and gamma activities in
all typee ¢f low-level radloactive samplees, including soils,

bone, mllk, plants, and water specimen-.

-1-
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Waclear Sciences Division (Cont'd)

Major items of equipment now installed in the Muclear Sciences

DMvision laboratories are listed below:

b.

RIDL 400-channel Pulse Height Analyzer with 37'x3"
Nal crystal

4 Sharp low Baclkground Anti-Coincidence Deta Ceounters
(Bgr 0.2 counts/min)

Muclear-Chicago 3ingle Chal;unl Oaama~Ray Spectrometer
Eberline Low lavel Alpha Scintillation Oounter

(bgr 2 counts/hour)

NNC Intermnal Proportional Counter

Packard Tri-Card Liquid Scintillation Counter

Gamma 3Scintillation Counter

Muclear-Chicagoe Chromatograr Socanner.



L.OULS B. WERNER

Vice President

SUMMARY

Dr., Werner is an internationally known radiochemist
who has had over {ifteen years of academlc, govern-
ment laboratory, and diplomatic-sclentific¢ experlence.
His early accompllishments include work on the sepa-
ration of the first reactor-produced plutonium and
isolation of the first pure sample of curium. His
late work included the investigation of radiocactlve
contaminant effect on varlous materials and the in-
vestigation of other radlologlcal effects of atomlce
weapons., Before Joining Hazleton-Nuclear Sclence
Corporation, where he directs the program ln nuclear
energy, he served as the U,S. Atomic Energy Com-
mission's (AEC) representative for the Unlted King-
dom and Ireland.

EDUCATION

B.S. College of Idaho Chemistry
Ph.D, University of California Radlochemistry

EXPERIENCE

Scientific Representative, U.S, Atomic Energy Com-

mission, U. S. Embassy, London, England, two years.
Duties involved representing the AEC 1n the Unlted

Kingdom and Ireland for the purpese of encouraging,
developing, or implementing mutual co-operation in

the peaceful use of atomlc energy and representing

the AEC on other matters appropriate to 1ts program
and mission.

Assoclate Head, Chemical Technology Dlvislon, U.S.
Naval Radliological Defense Laboratory, San Francilsco,
California, two years. Dutles involved administra-
tion of the Division's technical program in Atomlc
Weapons Tests. A typlcal field-program budget
amounted to one to two mlllion dollars, for a one

to one and a half year program, and involved approx-
imately 75 to 100 sclentists, engineers and tech-
niclians durling the peak periods. The program had

to do primarily with investigation of radiological
effects of atomic weapons (radiation and fallout)



Louis B. Werner
EXPERIENCE (Continued)
and thelr impact on military objectives,.

Head of Fallout Program, U.S. Naval Radiological
Defense Laboratory (USNRDL), nine months. Pro-
gram investigated nature of fallout and fallout
event, developed methods for predictlon of fall-
out from nuclear weapon detonations.

Head of Contamination-Decontamlnation Program,
USNRDL, four and one-half years, Program investl-
gated interaction between surfaces of materials and
radiocactive contaminants, solid and liquid; developed
decontamination agents and procedures.

Surface chemistry and heavy element research, USNRDL,
two and one-half years.

Research Assistant, Radiation Laboratory, University
of California at Berkeley (coincident with graduate
school studles), three years. Investigated chemlstry
of the new elements americium and curium under

Prof. Glenn T. Seaborg and Prof. I. Perlman, Dis-
covered the americium V oxldation state; 1isolated
the first pure sample of curium. The latter work
comprised his Ph.D thesis.

Research A&sistant, Manhattan District Atomlec Energy
Project, three and one-half years. Worked at Oak

Ridge, Tenn., Richland, Wash., and the Unlversity of
Chlcago. At University of Chicago, with Dr. B. B. Cunn-
ingham, 1solated the first pure sample of the new
element, plutonium. Other work invoclved separation

of the first reactor-produced plutonium at Oak Rldge

and studlies of the chemical properties of plutonium
using minute (mlcrogram) quantities of the element

then avallable,

PROFESSIONAL ACTIVITIES

Sigma Xi



Louis B. Werner

PUBLICATIONS

"The First Isolation of Plutonium"
Cunningham, B. B. and Werner, L, B.
Journal of the Amerlcal Chemical Society 71, 1521 (1949)

"The Pentavalent State of Americium”
Werner, L, B. and Perlman, I,
Journal of the American Chemical Society 73, 495 (1951)

"The First Isolation of Curium"
Werner, L, B, and Perlman, I.
Journal of the American Chemical Society 73, 5215-17 (1951)

"Estimates of Heavy Isotopes Formed in Atomic
Processesg"
Werner, L. B.
U.3. Naval Radiological Defense Laboratory Report, July 195¢

"Chemical, Physical and Radlochemical Characteristics
of Fallout at a Paciflc Field Qperation"

Werner, L. B. and Tompkina, E. R,

Weapons Test Report, September 1955

"Percentage of Weapon Debris Removed by Iocal Fallout"
Werner, L. B.
U.S. Naval Radiological Defense Laboratory Report (1956}

"Summary of the Atomic Energy Program of the United
Kingdon"
Atomle Energy Commission, London, March 1960



RALPH W, FOGLEMAN

Vice President

SUMMARY

Dr. Fogleman was formerly Manager, Western Division,
Hazleton Laboratories, Inc. from 1957 to 1960, Prior
to that time he was Head of the Agriculfural Chemlcals
Department 1in Hazleton Laboratories' Falls Churech,
Virginla Division from 1954 to 1957, and Head of the
Experimental Farm from 1953 to 1954, He was, as a
toxlecologist, assigned to the U.S. Army Veterlnary
Corps, Gassing Branch, Chemlical Corps Medical Labo-
ratories, Army Chemical Center,; Maryland, from 1950
to 1953. Before 1953 he practiced Veterinary Medi-
¢ine In Omaha, Nebraska and Dallas, Texas.

EDUCATION
D.V.M, - Kansas State University
Advanced Courses - Physiology and Biochemistry

Universlty of Maryland
EXPERIENCE

Toxicology of pesticides and food additives, Evalua-
tion of limits of safety of chemicals in agriculture
and industry. Consultant to industry on problems of
industrial hygiene and toxicology.

PROFESSIONAL
ACTIVITIES

American Veterinary Medical Assoclatlon
American College of Veterlnary Toxlcologists (Counclc+’
U.S3. Livestock Sanitary Associlation
Animal Care Panel
New York Academy of Scilence
American Chemical Scoclety -~ Agriculture & Food Dlvision
Amerlcan Industrilal Hyglene Assoclation
Northern California Branch



R. W. Fogleman
PUBLICATIONS

Fogleman, R. W., et al., The Respiratory Effects of
Inhaled Toxic Vapors Dispersed in Air: I. An Appa-
ratus for Quantitative Measurements of Inspiratory
and Expiratory Air, Chemical Corps Medical Labo-
ratories Research Report No. 179, Army Chemical
Center, Maryland, April, 1953.

Foglemen, R. W., et al., The Respiratory Effects of
Inhaled Toxlic Vapors Dispersed in Air: II. The
Subacute Effects on Dogs of Low Inhaled Dosages of
GB Administered by the Dosimetric Technique, Chemi-
cal Corps Medical Laboratories Research Report
No. 287, Army Chemical Center, Maryland, June,1954.

Fogleman, R. W., et gl., Army Chemical Center, Mary-
land, Acute Narcotic Effects of Monochloromonomethane,
"Arch. Inc. Hyg. Occupational Med." 7, 526-8, 1954.

Fogleman, R. W., Analytical Methods for Pesticides
Plant Growth and Food Additives, Chapter X1V,
Toxicological Testing Metnods. (In press)

Contributor to the publication, “Resldue Reviewa",
and member of the Editorial Board.



PAUL KRUGER

Nuclear Projects Department, Manager

SUMMARY

Dr. Kruger has ten years of research experience in
miclear technology starting with his work at MIT in
1949. Under Dr. Kruger's supervision of the Depart-
ment of Chemistry of NSEC in Pittsburgh, Pennsylvania,
research and development programs have been developed
for radiochemistry, reactor technology, and the in-
dustrial utilization of radioisotopes.

EDUCATION

B. S. Mass. Institute of Technology Chemlistry

Ph.D. University of Chicago Nuclear Chemistry
EXPERIENCE

Dr. Kruger assisted in setting up the radioisoctope
research and development programs to be carried out
in the new isotope laboratory of the General Motors
Technical Center. While at General Motors he partic-
ipated in studies on nuclear magnetic resonance and
X-ray f{lucoresacence analysis.

Dr. Kruger, as Manager of the Department of Chemistry
at NSEC, was responsible for the development of the
programs within the department, which presently cover
three broad areas of miclear technology: (1) Low=level
radicactivity measurements, (2) Radiochemistry, and

(3) Industrial uses of radiolsotopes. The first area
includes service programs for fallout analysis and
site~survey analysis, and research and development pro-
grams on large-scale tracer experiments. The second
area includes service programs on routine measurements
of radioactivity burnup determinations, dosimetry,
activation analysis, and the diffusion of cyclotron-
produced, carrier-free radioclisotopes. Many iesearch
and development programs for reactor development have
been performed. The third area includes research and
development, pilot-plant, and production problems of
industry for which programs involving radioactivity
measurements can be devised.



Paul Kruger
PROFESSIONAL ACTIVITIES

Member of American Nuclear Society
American Chemical Soclety - Nuclear Engineering Divisior



Paul Kruger
PUBLICATIONS

"Cyclotron-Produced Carrier-Free Radioisotopes"
P. Kruger and I. J. Gruverman
J. Applied Radiation and Isotopes, 5, 21-31 (1959)

"Application of Radioactive Tracers to 011 Production"

P. Kruger

45th anmual meeting of Compressed Gas Association, Inc.,
New York, Janmuary 1958

"Specification Survey for Radiocarbon Dating"
P. Kruger
American Antiquity, 23, 2, (1957)

"Radiochemistry Solves Problems in Reactor Technology"
P. Kruger
Industrial Science and Engineering, November 1958

"Induastrial Tracing with Radioisotopes”

P. Kruger

Symposium on Industrial Utilization of Radiolsotopes,
Baltimore, April 1958

"Low=Level Neutron Dosimetry with Sensitive Foil Methods®
P. Kruger
Nucleonies, 17, No. 6, 116 (1958)

"Determination of Sr90 Activity in Waters with Ion-Exchangc
Concentration”

C. W. Stanley and P. Kruger

Nucleonics, 14, No. 11, 114 (1956)

"Radiochemical Study of the Separation of Lanthanum from
Barium by Cation Exchanger; Genetic Study of Bal40 ang
a Lal%0 Reservoir"

P. Kruger and C. D. Coryell

J. Chemical Education, 32, 280 (1955)

"Evidence for 25.5-day Sr-76-sec Rb Chain"
P. Kruger and N. Sugarman
Physical Review, 90, 158 (1953)

"The Measurement of the Stability of a Complex Ion With
Radiotracers and Ion Exchange Resins"

P. Kruger and J. Schubert

J. Chemical Education, 30, 196 (1953)



Paul Kruger
PUBLICATIONS (Contimmed)

“Identification of 2.0-hr Ndl49 and Seerch for Nql5ln
P. Kruger and C. D. Coryell
Mass. Inat. of Tech. L.N.S.E. Progreas Report,

pp. 77-83, July 1950

"Rapid Rare Earth Separations"

P. Kruger, J. A. Marinsky, and C, D. Coryell

Mass. Inst. of Tech. L.N.S.E. Progress Report,
pp. 57-58, July 1950



ROBERT H. KING

Chemistry Department

SUMMARY

Dr. King is a biochemist with fourteen years post-doctoral
experience in the field. He has taught and directed re-
gearch in nutritional biochemistry at the University of
South Dakota Medical School, and later was in charge of
agricultural research chemistry at the University of
Wyoming. Before joining H-NSC he served as project leader
in bioassay test technology and as chemical division
project co-ordinator at the U. S. Army Proving Ground at
Dugway, Utah.

Dr. King is now head of the Biochemistry Section at H-NSC
and has responsiblility for biochemistry activities of
H-NSC and its clients.

EDUCATION
B.A. University of British Columbia Chemistry
B.S.A. University of British Columbia Biology
M.5. McGill University Animal Nutrition
Ph.D. Purdue University Biochemistry
EXPERIENCE

Project Leader, Bioassay Test Technology, Dugway Proving
Ground, two years. This work involved development of
assay procedures for field application in support of the
field test program "Operations in Chemically Contaminated
Areas," and included acute animal toxicity, enzyme in-
hibition, and decontamination studies.

Project Coordinator, Chemical Division, Dugway Proving
Ground, two years. Staff duty in the office of the
Division Chief was concerned with preparation and review
of field test technology reports on sampling and analysis
procedures; dissemination, decontamination and protection
systems; and bioclogical effects of toxic chemical agents.

Head, Agricultural Research Chemistry Department, University
of Wyoming, three years. Direction of applied research
on chemistry of wool, poisonous plants, insecticides,



ROBERT H. KING (Cont'd)

herbicides, food and feed production and preservation;
basic research on nutrient factors affecting animal fat
metaboliam.

Assistant Professor of Biochemistry, University of South
Dakota, seven years. This experience included teaching
and research in nutritional biochemistry in medical,
graduate and undergraduate programs; advanced courses in
vitamins and hormones; direction of Master's theses;
medical technology counselling; and co-operation with
medical-hospital personnel. -

PROFESSIONAL ACTIVITIES

Fellow, American Institute of Chemists

(national committee on new chapters and expansion)
Fellow, American Asgociation for the Advancement of Science
Member, American Public Health Association

(councillor on foods and nutrition, western branch)
Member, American Chemical Soclety
Member, New York Academy of BSciences
Member, Society of the Sigma Xi



ROBERT H. KING
PUBLICATIONS

Oxidation-reduction potentials of lacti¢ acid bacterial
cultures, B.5.A. thesis, U. Brit.Col. 1939, Directed by
Blythe A. BRagles.

Relative ability of sheep, rabbits, and guinea pigs to
digest pasture herbage feed fractions, M.Sc.thesis, McGill
Univ., 1940, directed by E..W. Crampton.

Concentration of the unidentified growth factor in con-
densed fisgh solubles, Ph.D. thesis, Purdue Univ. 1948, direct
by S. M. Hauge (Dec. 1956), published in Archives of
Biochemistry 24, 330 (1949).

Animal pretein factor in condensed fish solubles, Pro-
ceedings South Dakota Academy of Sciences 28, 59 (1949).

Choline deficiency in the weanling albino rat, Proceedings
South Dakota Academy of Sciences 29, 97 (1950).

Choline and vitamin B-12 in nutrition of the weanling al-
bino rat, with N. D. Korbitz, Proceedings South Dakota
Academy of Sciences 30, 122 (1951), presented American
Chemical Society, Milwaukee, April 1952.

Isolation and characterization of human urinary porphyrins,
with J. W, Holleman, and E. H. Shawz Proceedings South

Dakota Academy of Sciences 30, 137 (1951).

Congenital alopecia in the albino rat, with G. H. Stidworthy
Proceedings South Dakota Academy of Sciences 30, 140 (1951).

Thyroid effects on vitamin metabolism in the rat, with
G. H. Stidworthy, Proceedings South Dakota Academy of
Sciences 31, 248 (1952).

Potentiation of fatality in the choline-deficient rat,
with R. S. Jernstrom, Proceedings South Dakota Academy of
Sciences 32, 179 (1953).

Nutrition and physical activity in the albino rat - pre-
liminary study of controlled thiamin deficilency, with M.
Grodsky, Proceedings South Dakota Academy of Sclences 23,

187 (1954).



GECRGE D, MEYDING

Toxlcology-Pharmacology Department

SUMMARY

Mr. Meyding is a blologiat in the Toxlcology-
Pharmacology Department at Hazleton-Nuclear
Sclence Corporation. He was formerly a biologist
and pharmacologlst at Hazleton Laboratories 1n
Falls Church, Virginia.

EDUCATICN
B. S. - Qeorgetown University
graduate studies in gross and micro-
scople anatomy, Physlology and Blo-
chemistry - Georgetown Unlversity
Graduate Schoocl and School of Medicine.
M. A. - San Jose State College - In progress
EXPERIENCE

Conducted pharmacologliecal studies and teoxlcologilcal
studles on a wide variety of chemicals used as pesti-
cldes, drugs, and food additives. Conducted research
in cancer chemotherapy, electrophyslology, and ac-
tive transport systems.

PROFESSIONAT, ACTIVITIES

American Industrial Hygiene Associatlon
Northern California Branch

Animal Care Panel

Biometrics Soclety



WILLIAM LEE

Nuclear Systems Resgearch and Development

SUMMARY

Mr. Lee is nationally recognized as an authority

in the highly specialized area of nuclear detection
and measurement systems. Prior to Jjoining H-NSC,

he was in charge of the Radlation Physics Depart-
ment for the firm of Edgerton, Germeshausen and
Grier at thelr Santa Barbara, California facility.
There he was responsible for egtablishing and
directing an outstanding program of research and
development in nuclear detection systems and methods.

Mr. Lee 1s unusually well-eguipped by his experlence
to appreciate the specialized instrumentatlon needs
in both areas of sclence served by H-NSC since he
was himself for many years strictly a "user." As

a research investigator, Mr. Lee made many =signifi-
cant contributlons to the fields of radiochemistry,
radiobiology, biochemlstry, food technology and
agricultural and industrial chemistry.

As a speclalist in nuclear instrumentation develop-
ment, he has effected many valuable advancements
in the state-of-the-art.

EDUCATION
B. A. University of California Chemistry
Berkeley, California
EXPERIENCE

Head, Radiation Physics Dept., Edgerton, Germeshausen
and Grier, Inc., Santa Barbara, California 1/60-1/62.
In charge of research and development programs 1n
nuclear detectors, fluors and scintillators, experi-
mental nuclear measurement systems. Responsible for
many significant new developments including:

1. Extended range rate-meter circuit using dead-time
gating principles.

2. A radiation time-of-arrival fallout or nuclear
accident meter,

3. Systems Tor generating extremely short light or
electrical pulses for timing or measuring purposes.



William Lee
PUBLICATIONS

"Alterations in Metabolism of C-14 Labeled Glycine
Following Severe Burn Injury," Fed. Proc. 13, p. 249

(1954)

"Phosphollpid Changes ln Rat Skin After Exposure to
Radiant Thermal InJjury,' Archives of Blochem, and
Biophysics 54, p. 146-53 (1955)

"The Combined Effects of Thermal Burns and Whole
Body X-irradiation," Annals of Surgery 142, p. 66-75
(1955), Co-author

"Direct Egtimation of Gamma-ray Abundances In Radlo-
nuclide Mixtures. Complement Subtraction Method,"
Analytical Chemistry 31, p. 800-06 (1959)

"XYenon Scintillator as a Gamma Insensitive Neutron
Detector," EG&G Report #TN-8A (March 1961)

"The EG&G Fluor Decay Time System,'" EG&G Report
#TN-11 (July 1961)

"Phagse I Preliminary Report - Tritium Monitoring
System, " EG&G Report #3S-60 (Oct. 1961)



nel
BT

ELMER R, SMITH
Senlor Radiochemist

SUMMARY

Mr. Smlith is an experlenced radiochemlst with studles
in a variety of filelds, including fission product and
corrosion product analysis, activation analysis of
biologlecal material, decontamination studies, tracer
studles, application of radioisotopes to industrial
problems. Mr, Smlth has been an Instructor in Blo-
physles at a maJor medlcal college. He 1s presently
Superviscor of Hazleton-Nuclear Science Corporation's
radlochemlstry programs.

EDUCATION
B.S. - University of Wisconsin - Chemlcal Engineering

Four years of graduate work in Blophysics at the
University of Californla

EXPERIENCE

Senior Scientist In Radlochemistry, Bettis Atomic
Power Laboratory, Westinghouse Electric Corporation.
Group Leader of Chemlstry Section of MTR-ETR Site
Irradiations Group, 1957-1961. Duties included
analytical and radiochemical analyses on 1in-plle fuel
and non-fuel experiments; circulating veolumé determl-
nations, leak detection using radiolisotopes; design
of radiation monitorling systems; effects of gamma rays
on chemical poisons for reactors; actlvation analyses;
and recoil range studles, as well as preparation of
procedures for chemlcal decontamlnation.

Applications Engineer, Beva Laboratory, 1957. This
position encompassed the use of radiolsotopes in
industry, deslign of new nuclear measurement instru-
ments and sales engineering.

Research Assistant, Sloan Xettering Institute for
Cancer Research, 1954-56, Position held was Group
Leader in the determination of tracing metals in
humans by neutron activation and wet chemical analysis
together with a guest appointment in Blology Division
at Brookhaven National Iaborateory. Other activitles
included Instructor in Blophysics at the SKI Division
of Cornell Medical College.



Elmer R. Smith

EXPERIENCE (Continued}
Research Assistant 1n Bilophyslecs, Lawrence Radlation
Iaboratory, 1951-54. Duties consisted of neutron,
proton, and alpha activatlion analyses projects, develop-
ment of lon-exchange separation procedures and tracer
studies.
Biochemist, Los Alamos Sclentific Laboratory, 1947-49.

PROFESSIONAL ACTIVITIES '

American Chemical Soclety
Sigma X4,



Elmer Robert Smith

PUBLICATIONS

"Recoil Range of Fission Products in Zirconium." WAPD-TM-198
Authored by E. R. Smith and P. W. Frank, November 1059

"Analysis of Trace Elements in Human Tissues,
IT the Lymphomatous Diseases." CANCER 10, 151-160. Authored
by H. J. Koch, E. R. Smith and J. Mc Neely, 1957

"Analysis of Trace Elements in Human Tissues,
I Normal Tissue." CANCER 9, 499-511. Authored by H. J. Koch,
E. R. Smith, N. F. Shimp and J. Connor. 1956

"The Determination of Copper and Zinc in Normal and Pathologilc
Human Thyrold Tissue." Presented at annual meeting of Americe
Golter Society, Oklahoma City. Journal of Clinical Endocrin-
ology and Metabolism 16, 123-219., Authored by H. J. Koch and
E. R. 8mith. 1956

"Methods and Results of Spectrographic Analysis of Human Blooc
and Tissue." Presented at the Pittsburgh Conference on
Analytic Chemlstry and Applled Spectroscopy, Plttsburgh Pennsy
vania., Authored by N. F. Shimp, J. Connor, A. L. Prince, F. E.
Bear, H. J. Koch and E. R. Smith. March 4, 1955

"Copper Metabolism in Normal Long Evans Rats." U.C.R.L, 3520
Authored by J. K. Ashikawa, E. R, Smith and H. L. Helwlg. Sept

1956

"Separation of Fe, Cc, Zn and P on Synthetic Resin." U.C.R.L.
2655, Authored by H. I.. Helwig, J. K. Ashikawa and E, R. Smit

1954

"Separation of Fe and Co on Synthetic Resin." U.C.R.L., 2296.
Authored by H. L. Helwlg, J. K. Ashikawa, H. Clokie and E. R.
Smith. 1953



~ DONALD C, LAWRENCE

Nuclear Products Department

SUMMARY

Mr. Lawrence 18 a health-physiclst with five years of
graduate study and experience in the field commencing
wilth his work as an AEC Radlologlcal Physics Pellow.
As a research engineer at Atomics International,

Mr. Lawrence organlzed and dlrected varlous research
programs 1n reactor technology and radlation physics.
Before joinlng H-NSC he dld further graduate study,
research and teaching 1n the field of medical physies.

Mr. Lawrence 1s now head of the Health Physles Section at
H-NSC and hag responslbility for health physics activities
of H-NSC and 1ts ¢lients.

EDUCATION
B.S. Universlity of Washlngton Physics
M.S. University of Washlngton Nuclear
Engineering
UCLA Medical Center Medical Physic:
EXPERIENCE

U.S.P.H.S. Ph.D Fellow in Medlcal Physica, UCLA Medical
Center, one year. In connection with this program, he worke
as Radiation Physiclst at Harbor General Hospltal, Los
Angeles, where he provided radiologlcal physiles support

for the radlation therapy and radiolsotopes c¢linics, and
taught elements of nuclear physlcs to resident radiologlsts

Responsible Englneer, Radliation Measurements Unit, Atomics
International, two and one-half years. He held prime
respongiblllity for organlzing and directing studies 1in reac-
tor technology. Additional experience lncluded hazards
evaluations on Project Rover, development of flux monl-
toring systems and a solld state radiation dosimeter. He
also provided assistance to the Health Physices Division
by designing and using speclalized radiatlon detection
systems, and provliding training for health physics per-
gonnel in areag of radlatlon measurements and radiocloglecal
safety. )

AEC Health Physics Fellow, Unlversity of Washington, elghtec
months. Work as an AEC PFellow included research in fast
neutron dosimetry, shielding design, and development of
calibration facilitles 1n addition to tralning in practical
health physlics at the Hanford Laboratorles.



DONALD C. LAWRENCE (Cont'd)
PROFESSTONAL ACTTVITIES

Health Physics Soclety, Board of Directors, Southern
California Chapter, Chalrman, Education Committee

Tau Beta P1 - National Engineering Honorary

Alpha Epsllon Delta - Pre-medical Honorary



Donald €. lLawrence
PUBLICATIONS

"Fast Neutron Dosimetry of Pu-Be Neutron Source”
M. S. thesis 1958

"Preliminary Investigation of the Radiation Environment of
the Proposed KIWI-B Test Site," NAA-SR 3210, 1958 (Coauthor)

"Fabrication of Thick Beta Sources," Health Physics 2 217 (1¢

"Mixed Radiation Dosimetry of a Plutonium-Beryllium Neutron
Source," Health Physics 2 95 (1959)

"Conductivity Changes in Insulating Materials as a Mechanism
of Radlation Dosimetry,' Health Physics, 4 189 (1960)

"Radiolsotopes in the OMRE," NAA-SR memo 1958

"First Summary Report on the Radioisotoplc Investigation of
OMRE Coolant," NAA-TDR 4594 (1959)

Plus other internal Atomles Internatlonal publications of
similar nature



GERALD H. HAMADA

Nuclear Projects Department

SUMMARY

Mr. Hamada's present activity at H-NSC is carrying
out programs involving low-level counting and per-
forming other analyses 1n the radlo-chemical fileld.

EDUCATICN
B.A. University of Hawaili Chemistry
New York Universlty Graduate School -
Advanced Courses in Chemistry
EXPERIENCE

Filve years with the Unlted States Atomic Energy
Commission's Health and Safety Laboratory as a
radiochemist, doing method development and re-
search 1n the specialized field of low-level count-
ing. Prlor experience lncluded materilals teating
work for the Corps of Englineers,



ISADORE PERLMAN

Consultant

SUMMARY

Dr. Perlman is a world-renowned scientist whose
research has involved radiocactivity applied with
unique versatility to greatly diverse fields. He
was a pioneer in the application of radicactive
tracer techniques to physiological problems, and
his knowledge of radiochemistry was utilized ex-
tengively during the Manhattan Project. In 1947

he and Dr. Louls B. Werner were the first to chemi-
cally isolate the element curium. In more recent
years he has been the discoverer of numerous isotopes.
Dr. Perlman's many awards and honors include receipt
of the E. 0. Lawrence Award in 1960. At the present
time, Dr. Perlman provides guidance and asaistance

to Hazleton-Nuclear Science Corporation as a Director
and as a Consultant.

EDUCATION

B.S. University of California  Chemistry, 1936
Fh.D. University of California  Physiology, 1940

EXPERIENCE

Control Chemiat, Faraffin Co., Inc., Emeryville,
California, 1936-37
Upjohn Research Fellow, University of California,
1940~-41
Manhattan ProJject:
Chemist, National Defensge Research Committee
project, Berkeley, 1942
Research Associate, Metallurﬁical Laboratory,
University of Chicago, 1942-43
Senior Chemist, Clinton Laboratories, Oak
Ridge, Tennessee, 1943-44
Senior Chemist, Hanford Engineering Works,
Richland, Washington, 1944-45
Reseazch Associate, University of Chicago,
1945
Associate Professor, Chemistry, Radilation Labora-
tory and Department of Chemistry, University
of California, 1945-49
Professor, Chemistry, University of California,

1949



Isadore Ferlman

EXPERIENCE (Continued)

Chairman, Department of Chemistry, University of
California, 1957-58

Assocliate Director, Ernest 0. Lawrence Radiation
Laboratory, University of California, 1958

Director, Nuclear Chemistry Divislon, Lawrence
Radiation Laboratory, University of California,

1958

PROFESSIONAL ACTIVITIES

AWARDS

American Chemical Society

American Physical Society

American Assoclation for the Advancement of Scilence

Sigma Xi

Phi Beta Kappsa

Oak Ridge National Laboratory Advisory Committee for
Chemical Toxicology

California Section Award of the American Chemical
Soclety, 1952

Guggenheim Fellow, 1955-56

Ernest 0. Lawrence Award, 1960



ALDO N. CORBASCIO

Consultant (Pharmacology)

SUMMARY
Dr. Corbascio 1ls Assistant Research Pharmacologist

in the Radiologlcal Laboratory at the University
of California Medical Center, San Francisco,

EDUCATION

Humanis Litteris Baccalaureus 1846 - Lycee Q.
Horatius Flaccus, Bari, Italy.

M.D. 1953 - University of Barl - Medical
School
D. Se. Pharmacology 1958 - University of

Pennsylvania, Graduate School of
Medicine, Philadelphia, Pennsylvania.

EXPERIENCE

1948-.50 graduate Student in the Department of
Pharmacology, Unlversity of RBRari, Italy, with
Professor V. Erspamer.

1950-52 (Clinlcal Assistant - Medical Clinic
Hospltal of the Unlversity of Barl, wlth Professor
V. Chinil.

1954-.55 Fulbright Scholar - University of Pennsyl-
vania Hospital, with Dr. I. Starr.

1956-59 Instructor in Pharmacology - Department

of Pharmacology, University of Pennsylvanla Medical
School, Philadelphia, with Dr. Carl F. Schmidt and
Dr. George B. Koelle.

PROFESSIONAL ACTIVITIES

Ballistocardiographic Research Soclety
Philadelphla Physiological Soclety
Western Pharmacclogical Socociety



ALDO N, CORBASCIO

Consultant (Pharmacology)

PUBLICATIONS

Ballistocardiography in collaboration with I. Starr,
World Encyclopedla of Cardiology. Chilcago.

The action of Nitrates on the BCG of Patients with
Coronary Artery Disease. (Circulation, Vol. XII-4,
Sept. 1955, with I. Starr and E. K. Pedersen.

The action of Sympathomimetic Amines on Pulmonhary
Circulation, with D. Aviado and B. Estrada.
Fed. Proc, March 1957.

The Action of Dextran on Connective Tlissue Mast-Cells
and Kidney Juxta-glomerular Cells.
Fed. Proc. March 1958.

The Effects of Coronary Artery Embolizatlion on the
Dog BCG.
Fed. Proc., March 1950.

Effects of Intracoronary Injectlions of Drugs on the
Bca, with J. W. West. Fed. Proc. March 1959

The Effects of Intracoronary Injections of Nicotine
on the Dog BCG, in collaboration with J. W. West.
Fed. Proc. March 1960.

Actions of Long Chain Polymers on Kldney Juxta-
Glomerular Cells and Connective Tissue Mast-Cells.
Circulation Res. 8, 2, March 1960

Nicotine and 3Smoking on the Dog Ballistocardilogram,
%nnals of New York Acad, Sclences, Vol. 90, Sept. 27,
9b0.

Actlons of ILeptodactyline on the Isolated Vagus-
Aurjcle Preparation of the Guinea-Pig in collabora-
tion wlth Kurt Greeff.

First Int. Pharmacological Meeting, Stockholm,

Aug. 1961,

Effects of Selectlve Myocardlal Stimulation or
Depression Induced by Intracoronary Administration

of Drugs or by Obstruction of Major Vessels. Studies
with the Dog Ultra Low Prequency Ballistocardiogram.
Am, Heart Journal, Dec. 1961,




CHARLES E. DUISENBERG

Consultant (Radiclogist)

SUMMARY

Dr. Tmuisenberg is & practicing radiclogist, lLicernsed
T~ practice medicine .n tre State of Califcrnia, and
isg cerptified in radiclegy by the American Poard of

Radiciogy.
EDUCATION
ALE. tanferd University 1340
M.D. Stanford University 1944
EXPERIENCE

San Francisco County Hespital internship 1943.
Laguna Honda Hospital, San Francisco 1944,

U. 5. Army. Medical Corp, orthopedic and general
surgery 1344-1Q46 .,

Stantord 'miversity llospital, fellow in medicine,
JarLary to July 194,

Srtanlord 'niversity Hospital, res.dent in radiclogy
Doeom qu 1le7 HEN Jhl:v’ 1948

-al. Franciscs o Tounty Hoespital., senrnior res:ent in
cadiology from July 1o +0 Julys 1049,

American Board of Radiclegy certification Octoher 1949,

Stant'iry 'miversity Jchicel of Medicine, lnstructor in
radl. iogy ard anatony 1957 to the present time.

Jerv.ng on toe Staffs 1 Pal: Alte Ztanford Hospital,
Segqne la Hospital, El vemine Hospitul and santa Clars
County hlispital.



PROFESSIONAL ACTIVITIE

CHARLES E. DUISENBERG (Cont'd}

Palc Alto Medical Clinie, diagncstic and therapeutic
radiology, 1343 to 1957.

Private pracrtice of radiclogy, 1957 tc present time.
Consultant, Sunnyvale Medical Clinic
Consultant. Glyer Medical Group

Cunsultant, Lockheed Missile and Space Agency, Medical
Div.siun, 1959 tc present.

Consultant and Medical Zafety Officer, Advanced Tech-
nology Laboratcries, 1961 to present.

e

American . lle.= of Radiology

Radiulogical . o¢.ety of North America

American Medica. Assuciation

California edical Scociety

Santsa Jlara . ‘ounty Medical Society

Diplemar American board of Radidlogy

Soriery f Motion Picture and Televisicon Engineers

IMrecror and hkesearch wWorker at W. B. Sncok Manufaciuri
Company In2., since 194

ot
<

[N

President, w. B. Snuvok Manufacturing Company Inc.,
e 1454,

M
v,
.3

o
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