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CHAPTER I ~~ CHANGE AND GRCWTH

- YEAR CF THE CYCLOTRON

An informal ground breaking ceremony for the $3 million High Flux
Neutron 70" Cyclotron that Congress authorized to be built at NRDL was
keld on 6 February 1963. RADM E. E. Yeomans, Commandsnt of the 12th Naval
Distriet, turned the first shovelful of sarth at the cyclotron site, ap-
proximately one block southwest of the main Leboratory building. Invited
guests present included Congressman Williem §. Mallliard; the Executive
Assistant to Congressman John F. Shelley, Eneas Kane; the President of the
San Francisco Chapter of the Navy League, James Grealish; and the SFNS
Commander, RADM C. A. Curtze; Ralph V. and Hans Larsen, contrectors for
the building; William Willis, Executive Vice-President of William M.
Brobeck, Architects, who designed the building and the facility; Robert
Avery, Project Maneger from Brobeck; and William Crozer, 12ND Public Works
Departrent, who has control of construction. (See Organizational Changes,
page 9, Technical Accomplishments, page 11, and Publicity, page 49.)

ECELLENT INSTITUTIQON

The U. S. Naval Radiological Defense Laboratory is an excellent
institution that could well serve as a model for all Service laboratories,
according to the Pollack Committee of the Institute for Defense Analysis.
On request of the Department of Defense in 1962, this group, headed by
Dr. Eerbert Pollack, conducted an examination into the performance of 12
biomedical in-house lasboratories of the DOD. These investigators further
stated in the report freceived in 1963) that WRDL "has a clearw-cut missicn
broad enough and challenging enough to attract and retain good scientisis.
It has & high proportion of civilian scientists whc speak with authority
on the operation of the Laboratory. It has close assoclations with large
universities that are nesrby..."

EETTER CONTACT WITH FLEET

Under the new Commanding Officer and Director, CAFT D. C. Campbell,
NRDL initiated a strong push to get better acquainted with Fleet problems
S0 as to insure proper dirsction and responsiveness of the NRDL Technical
Program. Two preliminary meetings were held with Fleet Commanders in snti-
cipation of further contacts at lowsr orgenizational levels. On 17 Octcber,
Vice Admiral P. D. Stroop, USN, COMNAVAIRFCORPAC, visited the Laboratory;
and on 24 October a meeting was held with Vice Admiral J.T. Rayward, USH,
CMASWFORPALC . :



GROUND BREAKING CEREMONY -- Qi 6
Februazy 1963 the Commandanr of the 12th
NavalDistrict, RADM E. E. Yecmans spcke
briefly before turning the first shoveiizlafl
2artn at the site of the $3 million NRDL cy-
clotron. He is being assisted by The Honer-
able William S, Mailliar¢, Congressman
from San Francisco's 6th District, Looking

on are (from left) Dr. E. P, Coorper, Scientific Director; CAPT E. 8. Roth, at that time the C, Q. and
_Director; and RADM C. A, Curtze, at that time Commander of the San Francisco Naval Shipyard,

WELL UNDIR WAY -=- cnZAugust 1803 RADM

L. D, Ceates ¢ Znd from left) Shicl of the

‘=lRescarcn, visited the cyciotion

CHice o]
siic, accoinpanied by CAPT I, W. Jooiusch
{(far left), €. O, of ONR, Sau lraacics, and
Dr. Eiliot Weilnberg, 3civirific Degartiment
Fead, ONR, San Fravcisco. Showing thein
around are (o left) Dr. £, P, Ccoper, Sci-

eatific Director; CAPT D. C. Campbell, C, O. and Director; Dr, E. R, Tompgkins, Associate Sclentific
Director; and Dr. W, E, Kreger, Heac, Nucleonics Division,




$8,000,000 BUDGET, 314,000,000 INVESTMENT

The Comptroller and Management Engineers (ffice reported at the
beginning of Fiscal 1954 that NRDL had 599 persons on board including
526 civilians and 73 military personnel plus 76 summer students. Fiscal
'6h funding from 12 sponsors ran slightly over $8,000,000.

It was also announced that the estimated worth of the Iaboratory
in 1963 had reached a figure of $14,000,000. This included $8,000,000
For the main building 815, $4,000,000 for the total equipment, includ-
ing the new cyclotron facility, and $2,000,000 for the NRDL facility at
Camp Parks near Pleasanton.

iNITTAL CONTACT WITH U, S. ARMS CONTROL AND DISARMAMENT AGENCY

The Nuclear Test Ban Treaty signed on 7 October presented the
United States with a number of problems of control and now far to go
in further treaty negotiations. Many of the problems have the same
technical base as the fallout studies and other nuclear research at
NRDL. As a consequence, and as an endesvor to develop added sponsor-
ship, lLaboratory representatives had seversl exploratory conversations
with ACDA officials. On 17 Octcber, Mr. Robert 5. Neasham, ACDA con-
sultant, conducted & briefing of NEDL employees on the overall ACDA
Cloud Gap Program. On 21 Qctober, the NRDIL Commanding Officer and
Director, CAPT Campbell, visited Dr. Herbert Scoville, Jr., and Dr.
George Rathijens for discussions of NRDL capahilities and programs
of possible interest to the ACDA Bureau of Science and Technology -
On 22 Qctober, CAPT Campbell and the Scientific Director, Dr. E. P.
Cooper, met with Vice Admirail E. N. Parker, USN, Chief ACTA Weapon
Evaluation and Control Bureau, for further discussions.



LEADERSHIF

CAPTAIN CAMPBRELL COMES ABOARD

CAPT Donald C. Campbell, USN, returned to NRDL on 8 July 1963 to
become the ninth officer to head the Leboratory and the sixth to bear the
title Commanding Officer and Director. Since leaving NRDL in 1958,

CAPT Campbell was et the Buresu of Ships where he headed the Leboratory
Management Section.

A second generation "Native Son," CAPT Campbell was born in Pesa-
dena, California. He attended the Californie Institute of Technology,
majoring in mechanical engineering. Upon gradustion in 1941, he was
commissioned in the Navy. After reporting to NRDL in 1955, during the
first year he was at Albuquerque, N.M., at Field Command, AFSWP (now DASA),
and in the Marshall Islands as Director of Program 2. In connection with
this work, he received a commendation for "his leadership, background
kncwledge in nuclear radiation and experience that enabled him to perform
an outstanding task and contribute materially to the fund of knowledge
related to fallout effects...” The balance of the time until ke went
to the Buresu of Ships, CAPT Campbell was militery staff assistant to
the Seientific Director and Senior Program Officer representing BuShips.

CAPT Campbell is married to the former Janet Partch of Pasadena. They
have four cnildren.

Captain Roth Retires

The Commanding Officer end Director since 19 July 1960, CAPT Eli
B. Roth, USN, retired from the Navy on 30 June 1963. He went to work in
the R and D Management Sector of Allison Division of Genersl Motors
Corp:, Indienspolis, Indiana.

wlie



CAPT DONALD C, CAMPSILL, USY
Commancing Officer and Director

CAPT PAUL F. DICKENS, JZ,,
Radiolegical dedical Dirscror

CDR THCMAS L. BIRCH, USN

Adrinistrative Assisiant
0 the C. O, anc Direcior



OTHER MAJOR PERSONNEL CHANGES

_CIVILIAN

Taere were no changes in Division Heads during 1963. Robert C.
1illy, Assistant Scientific Director, was appointed alsc azs Assistant
Deputy Employment Folicy COfficer for NRDL. In this capacity he will work
directly with the Deputy Employment Officer, CAPT D. C. Campbell, on
matters relating to employment opportunity without regard to race, creed,
color or national origin.

MILITARY

RADIQLOGICAL MEDICAL DIRECTOR

CAPT Paul F. Dickens, Sr., (MC) USN, Commanding Officer of the
Naval Medical Schocl at Bethesds, Md., for the past year, replaced CDR
M. 0. Greaney, Jr., (MO} USH, wno retired on 1 November 1963 after a 21~
year Navy career. CDR Greaney is now Assoclate Medical Director of tne
Syntex Leooratories in Falo Alto, falifornia.

CTHER CFFICER ASSIGNMENTS

LCDR T. J. Johnsen, USN, relieved LCDR J. W. Ingalls, USN, as
Security Officer, when he retired. ILater in the year LT Audrey Gray, (W)
USN, reported aboard as Security Officer; and LCDR Johnson relieved CDR
Gale Bergey, USN, as Administrative Director so that CDR Bergey could
devote full-time to being Cfficer-in-Crharge of the Radiological Control
Team and C. O.'s representative at Camp Parks. In December, preparatory

to CDR Bergey's retirement early in 1954, LCDR Johnson also assumed his
duties at Camp Parks.

The Radiological Heslth Cfficer, LCDR C. H. Brown, (MC) USNR, com-
pleted his Navy career. For the next year he will be a civilian at the
cniversity of Califernia Medical Center, Department of Medicine, on a
liaticnal Institutes of Health Fellowship, doing research on thyroid patho-
phiysiclogy. He was replaced at NRDL by LT Frank McKnight, (MC) USHNR.
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LT R. L. Ma“tin, USH, shifted from Bicphysics Branch to Head of
Pathology Service, relieving LCDR William Foley, USHR, who became a cl-
vilian again ané reburned to the University of Mirnnescta Medical School
©0 teach in the Depariment of Pathclogy. Two new investigators in the
Cellular Radiobisclogy Branch, LT Geraid Hanks, USHR, ancd LT Theodore
Phillips, USHR, and CDR Doris Cranmore)(W) USH, a HRDLer from 1945-60,
joined the Laboratory scientific investigative staff.

La

CDR Louis Wachtel, M3C, U3SN, came gboard and was assigned to Ex-
verimental Pathology Branch. Leaving that Branch was LT W. D. Skicmore,
USNR, Alfhough still in the Bervice, LT Skidmore will attend the Uni-
versity of California Medical Scheol (Department of Biochemistry) during
the next two years, working for his Ph. D.

Leaving the service were: LT R. A. Rockwell, USHR, Accelerator
Branch, who is now attending Dental School at Washington University in
St, Louis, Mo.; IT John Connolly, USKR, Appiled Research Branch -- 1In
Graduate School, Phaysical Chemistry Division at Brancels University,
Walthen, Mazs.; ana nis wife, LTJG Elaine Connolly, {W) USNR, of the same
Aranch, now a full-time wife and mother.

Capt. Horoert Page, USAF, relieved Capt W. G. Wisecup as the Alr
Force Program Officer and veterinarian in the Celliular Fad*obioloay Eranch,
Capt. Wisecup, still in the Service, is attending the University of Cali-
fornis for two years working on his Master's degree in pihysiology...Capt.
John Clatworthy, USMC, replaced Lt. Col. Floyd Vuillemos, USMZ, who is now
Fagineer, 3rd Marine Division, Fleet Marinz Force, Pacific. Naj. James
Ealoney, US4, CCE Liaison Cfficer, was transferrec o Heldeloerg, Germany,
a5 Deputy Engineer (perations Officer. He was replaced by Capt. Eugene
Beckett, USA, who subsequently resigned from the Army leaving the billet
vacant at ths moment, 1lst Lt. James ¥, Taylor, VC, USA, replaced Captain
3. D. Blanchard, Jr., VC, USA, as Head of the Veterinary Medical Service.
Capt. Blanchard {still in the Servi ce) will attend Stanford ft.il-time,
working £or his M. 8. degres in bicloagiesl sclence.

MILITARY/SCILENTIFIC TEAMWORK STRESSED

On nis first military inspection at NBDL, CAPT Campbell invitecd
the Secientific Direztor, Br. I'“o:prW,. to accompany him. This was the first
nilitary irspeciicn in which s civilian scientific management member nad
parti-irated. CAPT Cempbell stressed that his invitation emphasized that
URDL represcnted a single team effort auu not a Laboratory composed of
separate military and civilian grougs. “While there are some differences
in regulations end laws governing these groups,' stated CAPT Campbell,



"they are highly dependent upon cne another and mutual cooperation and
understanding are essential to the successful accomplishment of our geal."

NEDL MISSIOQN RESTATED

During 1963 there was no change in NRDL's mission which is: To
conduct basic and applied research on nuclear and thermal radiation from
nuclear explosions, natural and controlled processes, and nuclear accl-
dents and incidents, including chemical, physical and biological processes
and effects, associated phenomens and dispersion and contaminating effects
of radiosctive materials; to develop and evalusate radiasc devices and systems,
shielding equipment and materisls, medical countermeasures for modifica~
tion of the biological effects of radiation, and reclamation and decon-
tamination procedures and countermeasures; to conduct composite evalua-
tions of nuclesr situations, including inter-related effects such as blast
and shock; to prepare data for technical and operational manuals and
training; to develop use of radicisotopes and other tracer techniques in
the above technological ané scientific aress; and to assiet all of the
militery services, other federal agencies, and Government contractors in
assigned areas.

ORGANTIZATIONAL CHANGES

The charton page L shows graphicslly the organization of NRDL as

of 31 December 1963, It will be noted that only one permanent change oc-
curred during the year. The name of Code oL was changed from Instruments
Branch to Radlation Electronics Branch {NEDLINST 5450.3 CH-19 31 January
1963 to more accurately reflect the objectives of this Branch which are
to: {1} Determine specifications cof the military radisc systems which are
needed to meet performance requirements dlctated by coperational usage;
collaborate with Military Evaluations Division in studies leading to per-
formance reguirements; develop apparstus and standards for guiding radiac
development, procurement, testing, and usags. {2} Conduet sultability
ané acceptance tests on radisc syshemn in the Laboratory and at field
sites. (3} Condnet an electronic research progrem designed to provide
advanced components and circults an4 t5 utilize newly discovered phenome-
na. (&) Flan, schedule, design, develop, and engineer electronic systems
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as requested by sponscring agencies and as required by the Laboratory's
technical program. (5) Determine the effects of, and propose remedial
measures for the effects of, radiation enviromments on electronic compo-
nents and systems. (6) Develop techniques, conduct investigations, and
establish requirements for scientific and engineering facilities essential
to fulfill the above functions.

CYCLOTRON COORDINATOR'S (FFICE ESTABLISHED

A temporary change was made in the Laboratory orgenizational struc-
ture establishing the Office of the Cyclotron Coordinator, Code 180. This
office is intended tc handle all matters relative to the construction and
placing in operation of the Neutron Radiation Facility. CDR F. J. Kilgore
was named to head the office witk Dr. H. A. Howe as Technical Director.

COMMANDING OFFICER ISSUES NEWSLETTER

Shortly after Captain Campbell reported aboard as Commanding Officer
and Director, he instituted preparation and distribution of a newsletter
to be distributed to the Commandant, 12th Keval District and to key codes
in the Bureau of Ships and Buresu of Medlcine and Surzery.

The newsletter reports briefly and informally on highlights of the
month and is distributed before the 15th of the following month. Bx-
pressions of appreciation for this “quickie" report on NRDL events of
interest to higher authority were expressed by the reciplents.

. EECORD SET QN INVENTORY

The annual inventory of the Ready Supply Store (formerly requiring
four to six weeks) was commenced on 19 November 1963 and completed in the
record time of five days. The physical count of the 2,500 stock items was
accomplished with the assistance of 15 enlisted personnel cobtained on loan
from the Billing Office of Treasure Island. With the mechanization of the
stores records, tebulation of the inventory was sccomplished on the 704
Computer,
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CHAFTER I1 -~ TECHNICAL ACCOMPLISHEMENTS

The Ffollowing brief discusgsion of selecited scientific activities
at NRDL during 1963 repregents accomplishrents and provides a cross-
sectional view of the research program.

MAJOR NUCLEAR RADIATION SQURCES

COBALT 60 SQURCE RANGE AT CAMP FARKS

The most important completed addltion to NRDL's radiation source
capacity during the year was the 15,000 curie, Cobalf 60 gamme ray facil-
ity at Camp Parks. This source, described in detail in the 1962 history,
is located in & small valley, largely surrounded by hills several hundred
feet higher than its own level. It is being used for long=-term experi-
mental animsl exposures as well as complex geometrical configurations for
shielding studies, plus developmental radiac systems studies requiring
actual radiation field environments.

70" CYCLOTRON BUILDING COMPLETED

The development of the Laboratory's mejor radiation source facility,
the new High Flux Neutron 70-in. Cyclotron, progressed raplidly with build-
ing construction completed late in the ysar. Contracts for the main magnet
core, colls mnd power supply, which together comstitute the most crucial
part of the cyclotron censtructicn, were consummated near year's end.
Considerable design work preceded the final determination of the bid pack-
age. This work included the estzblishment of magnet pole face parameters
by NRDL persomnel using the results of Model Magnet data interacting with
computer codes that simulate particle orbits. When the cyclotron is com-
pleted in 1966, NRDL will possess a capsbility for the production of a
variety of particles and energies including:

(1) Protons with verisble energies over a range of 20-70 MeV and
temporary adjustments to 105 MeV;

(2} Deuterons from thermal to 35 MeV snd to 55 MeV in a speclal
configuration; and

=1l
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9 August 1963

NRDL CYCLOTROXN BUILDING

Under Constructien

1 July 1963

29 November 1963
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(3) Alpha particles up o 100 MeV. Fiuxes up to 107 neutrons/sec,
will be possible under certain operstional conditicons and will give NRDL
a unique position for producing high levels of relatively pure neutron
raediation fields.,

The Cobalt 60 source at Jamp Parks and the Cyclotron Facility sup-
plement other scurces whieh include the 2-MeV Van de Graaff, the 150 KeV
Electrostatic Accelerator and a variety of X-ray machines, ranging in
energy up to 1 MeV.

WEAPONS TESTS PROJECTS CURTAILED

As in previous years, a large area of investigation at NRDL was
concerned with nuclear radlations from wespons snd their effectis. Al-
though the Nuclear Test Fan Treaty laste in the yesr halted gathering of
effects informstion dirsstly from weapons test data, NRDL, having been
prepered for such an eventuality for the past several years, continued
this program by simulsting weapons radistions with its wvarious radiation
sources, both at Hunters Point and at Camp Parks.

Weapons test activity was limited to Operation RCLLER COASTER,
Froject 2.6A; Opersticn FERRIS WHEEL, Project 2.9 was in the field but
was cancelled as & result of the Naclesr Test Ban Treaty. Technical Re- .
ports {PORs) for Shou SMALLECY 2.9, 2.1¢ and 2.11 end Shot JCHNIE BOY, ~~
Froject 2.9, which were part cf Cperstion SUNBEAM conducted in 1962, were
completed and sent to the sponsor for publication.

FROJECT ARNE (AERIAL FECOWNAISSANCE OF NUCLFAR EXPLOSIQNS)

NRDI;, utilizing the sirborne multisensor capabilities of the U. S.
Army Research and Development Command end Froject Michigan of the Univer-
sity of Michigan, conducted an investigaticn of the feasibllity of using
advanced sensor merisl recomnalssance eguipment; conventional photographic
equipment, infra-red imsgery egulvment snd side-looking airborne radar to
rapldly detect, locate thne origin, and assess effects of underground
nuclesr explosions. In suppcry of this priority effort for the Advance
Research and Projects Agency of the Cffice of the Secretary of Defense,
ARNE personnel participated ia Project SHOAL, a nuclear event detonated
1200 feet underground nesr Fallon, Nevads, on 26 October 1963. This parti-
cipation provided additinnal informaiion to that obtained during the
Suffield Experimentzl Staticn 2C-tcn high-explosive detonation in Canada

in August.

HYDRA

A product of an earlier morsterivm on nuclear weapons testing was
the HYDRA Program zt NEDL. Significant results from this program were
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forthcoming during 1963. An analytical model of the underwater nuclear
explosion bubble was developed by the Armour Research Foundation under
contract. This model describes the growth of the bubble to the first
maximun expension as a function of yield and depth of detonation and pro-
vides a description of the thermal dynamic state of the bubble interior
at its maximum. Also under the HYDRA Program, experimental work involv-
ing the sampling of explosion products within en underwater migrating
bubble was completed, using an activated exploding gold wire. Sampling
of the products from the exploding wire were successful, both from the
bubble volume and its first and second maxims. For the first meximum,
preliminaery results indicated accountebility of the total esmount of gold
that had been introduced with the majority of the products remaining in
the inner volume of the bubble, This agrees well with the nuclear bubble
theory.

A theoretical model describing the physics of the base surge of an
underwater burst was also completed. This model describes the surge
dynamics as a function of yield, depth of burst and depth of bottom over
a range from 100 1bs. TNT to 30 KT TNT equivalents. The areas and times
of reinout and the liquid water content of the base surge are predictable
and excellent egreement was found with the limited data available from
nuclear tests.

Preliminary designs were completed for instrumentation to sample
the gaseous liquid water and radio-nuclide fractions of base surges from
nuclear bursts. Also, a short range prototype rocket system was developed
and tested for obtaining radiation date in and sbout the plumes from under-
water nuclear explosions.

HYDRA ITB STUDIES

Under the HYDRA IIB Program, studies concerning the flow of liquid
sbout the underwater bubble, internal structure of the column end the
transfer of explosion products to the column came up with the following
tentative results:

(a) Charge Depth Sempling % of Tracer
(inches) Eeight (ft) in Column
1.6 8 5.k
2.5 8 3.9
3.5 6 3.8
5.5 6 0.1
7+5 6 0.02
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(p)} At chargs depths of interest the tracer was found to be associ-
ated with the convergent jet rather than the column crown., Also, over
half of the quantity of tracer was collected between 100 msec (time of
maximum bubble diameter) and 300 msec.

(¢) Measurements of gamma dose rate were made at levels of e to
12 £t above the water surface with a narrowly collimated gamma detector
mounted adjacent te the column. FPreliminary analysis of this dats shows
a high dose rate during asn initisl 10-20 msec period with the detector
at low heignts, but an abrupt drop of dose rate was cbserved as the de-
tector was raised to elevaticms atove & feet, Indications amre that the
Getector "sees' the radicactive tracer within the explosion product bubble
during its early expansicn sbove the surface.

Also a very iow doss raite was observed when the detector was lo-
cated at the 12 It elevation where it 1is
resulting at the shalilewer cnarge depths. 7This is consistent with sampling
data which show that only s small fraciion of the tracer is transferred
into the colwun.

i}

PROTECTION AGATNST MUCLEAR WEAPCNS AND RADIATIONS

VULNERABILITY QF SHIPS IN THE NUCLEAR ENYIRCONMEXNT

Two studies were conducted on the subject of ship and fleet vulner-
gbility to the effects of nuclear atfacks. Tne first was a study of the
Destroyer Escort {(Guided Missile} Shiptesrd Toxiological Operational Pro-
tective System (DEG STOPS}, @nd the second a study of fallout effects to
ships of the Western FPacific {FUSWESEAC 1. DEG STOPS is s DEG of special
design to maximize its opersiing cspsbility in & nuclear, biologicel and
chemical warfere environment.

In the DEG STCES study psrticular emphesis was given to the signi-
ficant ionizing-radisticn effects for air, surface, and underwater bursts.
Recommendations were meis for improved nuclesr warfsre resdiness procedures,
pointing out the reguirements for timely and effective collection, display,
and evaluation of ruciear weapcas affects data for command and control of
forces.

The DEG STOPS study was similar in concept to an earlier CVA-6T
study (see 1962 history}, but exsmined more fully ine shielding capability
of the STOPS since the smaliler ship provides considersbly less protection
o nuclear weapon rsdlation effects. The situdy recommended ship designers



take maximm advantage of inherent ship shielding to loecate vital control
stations in the best shielded locations compatible with operational re-
quirements.

The FESWESPAC study was a corprehensive analysis of the expected
fallout effects to fleet operations of WESPAC resulting from a large
scele nuclear attack on land targets. Maximum expected ship traverse
doses througn fallout by monthly pericds, ship speed, and range from
single and multiple weapon bursts on target complexes were computed and
tebulated by means of a correlated model of ship movement and fallout.
Maps of expected fallout zones were developed.

Improved Doctrine for Ship and Fleet Nuclear Warfare Readiness

The continuing analysis of ship and fiset nuclear warfare readiness
resulted in the further development of doctrine and exercises to improve
shipboard nuclear offensive and defensive capabilities. The ilmproved
doctrine updated the nuclear warfare materisl in the naval warfere publi-
cations MWP 32 (&) Anti-Air Warfare, NMWP 50 (A), Shipboard Procedures and
NWIP 50-l {A) Batile Control. Significant consequences oI nuclear weapon
effects to naval ships and ship operatious are described in the doctrine
which also recommends procedures for collecting, evaluating, displaying
and disseminating data on radiclogicel effects, and for controlling radi-
ation hazerds. Improved exercises and umpiring procedures, prepared for
the Navy publications FXP 3-2, Preparation, Conduct and Anaslysis of &
Battle Problem and FXP 5, Conduct of Fleet Exercises, provided ghips and
fleets with a means to exercise and judge their readiness condition.

NEWRADS (Nuclear Explosion Warning and Radioclogical Date System)

NEWRADS wes developed ic provide Nevy and Marine Corps commanders
with the significant initial and residual nuclear-weapon-effects informae-
tion necessary for control of their units in multiweapon nuclear environ-
ment. This system consists of sensors, procedures, computational programs
and the aszociated hardware to provide the significant nuclesr-weapon-
gffects data in relation to Navy and Marine Corps tactical siiustions.

The processing of this information is to be accomplished to the greatest
extent possible, with current or programmed communication, computation,
and display equipment.

NEWRADS consists of iwo subsystems: (L) DNuclear Detection and
Radiological Forecasting {NUDET-RADFO) Subsystem snd (2) Radiastion Moni-
toring (RADMOY) Subsystem. These subsystems will be capable of Independ-
ent a&s well as combined coperations.

For offensive use the NUDET-RADFC Subsystem should provide facili-
ties and procedures for commands to interrogate the syster iIn order to de-
termine the camage and radiological effects of a selected weapon yleld,
burst height, and location against tergets of opportunity and/or forces
of concern.
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The RADMON Subsystem should provide unit and force commanders with
initial end residual radiation dose and dose-~rate data suitable for the
assessment and control of radiation exposure of personnel. The RADMON
equipment should provide suitable measurements and displays for local
(1.e., ship vital control stations and marine elements) and for large
aresa (i.e., ship, task force, battalion, and regiment) evaluation and
control. Design of the RADMON part of the system was undertaken.

Target Vulnergbility Studies

A computer model was designed which will accept facility and person-
nel data in a standard form for any installation, apply a wide range of
nuclear attacks and compute the required estimates of damage to buildings,
equipment and other resources. The model will also determine the period
of recovery, the missicon entry time and the number of survivors from these
attacks. The model will be used in two general ways: (1) & wide range
of attacks wili be computed for each shipyard, and a book of tabulated
results will be assembled for use of both Bureau of Ships personnel and
shipyard Disaster Controcl Planners and (2) the computer model will be used
for further study for the Bureau of Ships and for after-the-fact assess-
ment of nuclear attack results.

Development of ASW Doctrine for the Nuclear-Depth-Charge

A study pertaining to navel operations was the development of de-
livery ship standoff doctrine for the employment of nuclear=depth-charges.
This study includes analyses of the significant underwater-effecis of
nuclear depth charges, with proposed standoff range for avoliding these
significant effects. Assistance was provided OPTEVFOR in defining the
significant effects of nuclesr depth charges for use in their publications.

Three other studies related fo the ASVW doctrine were in progress.
They consist of:

(1) A convenient method for displaying the ship standoff ranges
from underwater nuclear bursts.

(2) FEmployment of nuclear-depth-charges in the vicinity of other
friendly naval ships.

(3) ASW maneuvers in the area surrounding surface zero following
underwater-nuclear-bursts.

SOIL RADIQACTIVITY PROTECTION

Another research output of considerable interest to the Armed Forces
wes & method of predicting soil moisture content in the top soll layer-
of -interest in a limited mrea around ground "O" where a tactical nuclear
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weapon has been detongted high enocugh so that no redioactive fallout cce-
curg. In such a situstion radiation hazard staete exists becsuse of the
gamma radiation emitted by the radicactivity induced in certain soil ele-
ments by the neutrons emitted in the detonation. High moisture content
results in less attenuation of resulting gamms redistion by the soil.

The NRDL-developed method will be applicable to most scils in the worlad
and its tectical applicability can be readily extended when and if further
data becomes availsble.

SHIPS AS FALLOUT SHELTERS

A major scientific investigation completed for the OCD had to 4o
with variocus ways in which V"mothball® fleet and other ships might be used
as fallout shelters and ships’ utilities msde available for use by shore
installations in a nuclear attack situation. It was estimated that with
sufficient warning, merchant ships and boats could evacuate up to 12,500,000
persons from target areas. Naval Reserve Fleets could handle another
500,000 persons. Further, at a cost of about $90 per occupant, 800 of
Liberty Maritime Administration Reserve Fleets (currently being scrapped
at the rate of 50 per year) could be converted into shelters accommodating
an additional 8,000,000 persons. For the post-attack situvation, ships
could serve as headgquarters, hospitals, living gquarters, store houses and
prime producers of electriecal power and potable water.

SHIELDING FROM NUCLEAR WEAPONS RADIATIONS

The shielding effectiveness of structures is different for the
different types of weapon radiations (initial, transit, and fallout). The
goal of the snielding program is to develop a technology for predicting
the shielding effectiveness cf structures for each type.

The technology for fallout radiation is the most advanced. A method
now exists for predicting the shielding effectiveness of quite complicated
structures in a fallout field. Experiments to test various aspects of this
technology were completed. These included fundamental experiments on
simple slab configurations, using point and simulated gemma-ray sources,
and tests on simple compartmented structures in real fallout fields,

The tests of the fundamental aspects of the theory, in general,
showed good agreement and substantiated many of the basic assumptions of
the theory, bubt analysis of the weapons test data raised some important
questions regarding the fallout technology. The NRDL experiment, conducted



in 1962, was more complete, both in scope and in detail, than any previous
snielding experiments in the field. CGamma-rsy spectra, angular distribu-
tions, and ground roughness effects were measured in addition to shielding
factors. ©Shlelding factors were obtained for compartmented structures,

and the barrier attenuation factors for slabs corresponding to the struc-
ture wall thickness were measured directly. The extensive analysis of

this data, underwsy in 1963, shouid pinpoint the causes of any discrepancies
between the cbserved and predicted shielding effectiveness.

RADIATION ANGULAR DISTRIBUTICN MEASURED

& set of fundamental measurements of the angular distribution of
radiation scattersd from s plane concreie surface was cobtained during the
year. The dats serve as & check of the Monte Carlo programs to be useg
for calculating shielding in ccomplex structures. Significant differences
between the experimentsal and theoretical results indicated that some re-
finements in the Montve Carle programs are needsd.

TRANSIT MEASUREMENT METHCOD SUCCESSFUL

Transit radiation is one of the more important problems that the
Navy is apt to encounter in combat smploying nuclear weaspons. Fallout
can often be disposed of by ship washdown systems, but transit clouds of
radicactive material can deliver large doses of radiation to ships. 1963
resegrch results provided a methed for calculating the shielding effect-
ivengss of ships sgainst transit radiastlicn, hased on experiments run with
a 000 source on a ship s* the San Francisco Nsval Shipyard. The results
showed excellent agrzement wlth data cbtained af wempons tests.

NEW INFORMATICH ON SCOURCES_CF WEAPCH RADIATICHS

A number of typesz of isboratory investigations gave better informa-
ticon during the year on the nature of the nuclear radiations foliowing &
nucdlear weapon detonaticon and the methoeds of formation of these radiations
and their scurces. Toe initial nuclear radistion from weapons consists
of both newtrons and gamma rays and is produced by a nuwber of cdifferent
mechanisms. Direct measurament of the characteristics of initial nuclesr
radiaticn from nucleay weapons 1z extremely 4ifficult because of the short-
time over which it iz dslilivered., However, much new knowledge about the
chnaracteristics of this radiation was cotained from computer calculations
and related Leboratory experiments,

NEUTRON ENERCGIRS STIDIED

Studies were conducted to determins the charmcteristics of the ini-
tial gamme radiation produced Ly Inelastic scatiering cf neutrons from
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elements in air, steel and water and the relative importance of each.
These data serve as in-put to Monte Carlo calculations of the initial
radiation fields. Nitrogen, oxygen and silicon were the first elements
to be studied, The NRDL 150-ksV electrostatic esccelerator, which can
produce large fluxes of either 2,8 MaV or 14 MeV neutrons was used as a
neutron source. A preliminary measuremeat of the production of gemma
rays by 2.8 MeV neutrons was made. The only important contributor wag
found to be the 1.8 MeV gamma ray from the first excited state of Sle .
Neutrons of 2.8 MeV energy did not produce significant numbers of ganma
rays from nitrogen or oxygen. The 14 MeV neutron measurements, most
recently underway, required more elsborate shielding because of the higher
background of radiation associated with them. The experimental spparatus
was modified to mske feasible the 1k MeV neutron measurements. Future
work will include other elements and a wider range of neutron energies.
The NRDL 2-MeV Van de Graaff and NRDL 70-inch cyclotron will be used as
neutron sources.

HIGH TEMPERATURE CEEMISTRY GAINS

The distribution of fission products following a detonation depends
upon the chemical processes that occur in the fireball. To study these
processes requires the use of high temperature chemistry, which is gain-
ing & prominent position in the ﬁhemical tudies at NRDL. In measurements
of the distributions of Euld>2 154 and Nal*( as functions of exchanger
compositions for molten sodium borate-exchangers in contact with molten
NaCl, a separation factor of sbout 1.9 was achleved. A report was started
on the distributions of alkaline earths and rare earths in this exchanger
system. Equilibrations of Ng.22 -labelled, molten sodium borate exchangers
with molten KCL at various exchanger compositions conclusively demonstrated
that ion excrange occurs in these systems.

NEW TIN RADIONUCLIDES DISCOVERED

- The continuous evolution of stannane from a solution of U23> under-
going neutron irradistion followed by collection of the decay products of
fission product tin on a charged wire led to the discovery of two and
perhaps thres new tin radionuclides. &nl33 was found to have & L3 second
half-life (in egreement with the 39 second value Tound by & different
technique). ank3% was found to have s half-life of sbout 10 to 20 seconds.
Evicence wes alsoc obtained for the existence of Sni3%, although 1t is very
short-lived.

SYSTEM FOR SOLVENT EXTRACTION SEPARATIONS

A system was constructed for the continucus extraction of selected
elements by & water-immigcibtle solvent from an aquecus solution undergoing
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irradiation. A very few seconds is required to remove most of & particular
species to a separate container. This system should be applicable to &
wide variety of solvent extraction separations. A rapld radlochemical
separation procedure was developed for lodine.

CALCULATTONS ON EARLY TIME FISSTONS IMPROVED

In the calculation of sbundances of short-lived fission products,
the largest errors occur in the region of high independent yields at
closed nuclear shells. Mass chains 131,132 and 133 ineclude closed shells
of SO protons and 82 neutrons. Any effect of the closed shells on inde-
pendent yields by displacement of the most probable charge for each mass
chain should be noticesble in these mess chains. Therefore, independent
fission yields were determined for several members of these mass chains
in thermal neutron fission of U235, No significant displacement of the
most probable charge from the expected values was observed. This unex-
pected resgult, if confirmed by additional. measuremente in this and other
shell regions, will indicate that closed nuclear shells have little or no
effect on the sbundance of products formed independently in fission. A
possible explanation is that the fission fragments are formed in highly
excited levels where spacing between energy levels is smell. Then the
fact that the ground level at closed nuclear shells is quite low would
not lead to the favoring of these widely spaced lower levels in the fission
process itself. - Calculations of abundances of fission products at early
times after fission should be significantly improved with this knowledge.

MACHINE PLOTTING OF SPECTRA

Physical constants of beta-emitting fission products were collected
and tabulated and the 70U computer programmed to accept this information
and caleulate the comrposite beta=-spectrum of each nuclide. These spectra
are stored in a library on magnetlic tape., Other programs cell for arbi-
trary mixtures of fission products end output the resulbant composite
energy spectrum. Provision is made for specifying the width and sampling
frequency of the desired spectrum. The mixture of beta-emitters can be
gspecified directly, or by reference to a8 set of calculated abundances
from the decay anslysis prograr system. Provision will shortly be made
for macnine plotting of the composite spectrum and the spectra of its
conponents.

BIOLOGICAL RESEARCH

One of the primary ultimate purposes for getting information about
nuclear radiations is to be able to use this informaticon in judging its
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effects on humans. To help solve this problem & considerable research
effort at NRDL continued to be expended on problems concerned with effects
of nuclear radiations on bioclogical systems.

ROLE OF RNA IN ANTIBODY FORMATION

An important defense mechanism is the formation of antibodies formed
by the body in response to the introduction of a foreign substance. Anti-
bodies react not only against infectious agents, but also agasinst other
foreign materials such as tissue or organ transplants. Irradiation causes
and inhibitlon of antibedy formation and hence makes the irradiated
animal more susceptible to infection.

It has been shown thatdesoxyribonucleic acid (DA} found in the
cell nucleus contains tne coded information giving the cell its genetic
characteristics. Furthermore, it has been shown that one form of ribo-
nucleic acid (RNA) acts as a "messenger” in transferring this information
from the nucleus to that portion of the cell which manufactures the cell
constituents., If has also been shown that purified preparations of mes-
senger RNA, if properly presented to "unconditioned" cells, can cause
those cells to produce proteins vhich they ordinarily are incapable of
producing. In experiments during 1963 it was possible to transfer the
synthesis of & ¥ globulin, myeloma protein, formed by a mouse plasma cell
tumor to normal mouse lymphoid cells.

THE RELATIONSHIP CF RADTIATION DQSE-RATE AND RADIATION HAZARD

Employing & method which detects persistent chromosomal aberrations
in marrow cells of mice, & striking difference was observed éuring the
year between the effect of high versus low dose rates of lonizing radia-
tion. Thus, clones cf cells with chromoscrne sbnormalities were present
(12 to 76 weeks after irradistion} in the marrow of all the mice previously
exposed to single (500 rad} or fractionated doses (100 rad x 9, daily) of
X Tays given at a dose rate of 30 rad/min. By contrast; none of the mice
exposed to continuous gamma radiation (at a dose rate of 1.45 rad/hour)
showed definite clones of abnormal marrow cells. These observations sugw
gested that if the radiation dose=rate is sufficiently low, recovery
phenomena oceur, even for late seguelae of radiation.

X-Radiation and Carcinogenesis

New insights were ootained into the interaction of X-radistion and
carcinogenic chemicals. The induction of lung tumers in mice by urethan
is completely suppressed when the animals are exposed to a single lethal
dose of X rays (880 rad] followed by bone marrow transfusion to protect
against racdiation death. It was found that urethan lung carcinogenesis
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is characterized by & marked stimulation in DNA turnover in lung cells
during the first week after urethan administration, and that radiation-
suppression of lung tumor incidence is correlated with inhibition of this
early biochemical event.

Studies on the interaction of fast neutron radiation and cell di-
vision stimulation in respect to the induction and development of tumors
were comtinued. A marked incresse in incidence of lliver tumor was ob-
served in mice which received a single subcutaneous injection of cerbon
tetrachloride one month after neutron irrsdiation; and an even greater
inerease in hepatoma incidence was observed when the mice were exposed
to fast neutrons one day after carbon tetrachloride injection.

Radiation and Ton Transport

In radicbiological investigations of different ion absorption mech-
snisms, test tube approaches were devised for measurement of ionic move-
ment in memmalisn end plant tissues. Viability of the tissues has been
proven, and metevolically active &s well as physically passive factors
have been differentisted for normal transport of several ions., Measure-
ments of the electrical parameters, double label tracing of,ions, and
biochemical studies based on substitution, metabolic inhibition and quanti-
tative enzyme characterization were employed experimentally. In other
studles, fast neutrons have been shown to be merkedly more pectent than
¥ rays in inhibiting sodium transport in the mammalisn gastrointestinal
tract.

Redigtion Recovery with Fractionsted Exposure

Recent evaluation of new Gata made it possible to ldentify two
distinct processes of recovery from radiation injury in memmals. One
process involved the repair of sublethal Injury in irradisted cells, and
required less than 2l hours for corpletion. The other process involved
the replacement of killed cells Dy division of the surviving cells, and
reguires from one day to seversl weeks for completion. When radiation is
given as a series of sublethal dcses, one or the other of the two recovery
processes tends to predominate, depending upon the size and time-distribu-
tion of the doses, and the predominance of a given recovery pProcess was
founé to lead to & characteristic rate of accumulation of injury.

These processes of recovery, and the consequences cf size and
time-distribution of dose, was found to apply not only to acutely lethal
injury but also to non-recuperable injury and life-span shortening effects
of radiation.

Effects of Radiation on the Nervous Systen

Studies were devised to detect the most immediate reactions of the
nervous system to ionizing radiation. The arocusal phenomenon in sleeping
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animals was used to demonstrate an lmmediate perception of X-ray exposure

at low dose-rates. One second X-ray bursts, at dose rates in the range

of 0.05 r/sec to 3.2 r/sec, are capable of eliciting an awakening reaction
in the Inactive ophthalmectomized rat. Totel body exposure is not essentlal.
A one-second exposure at 1.0 r/sec will elicit arocusal with either partial
body or head exposure; head exposure, however, proved more effective.

Effects of Radiation on Life Span

With respect to life span studies, male rats were exposed to a
single whole-body high sublethal dose of fast neutrons {220 t+ 10 rads)
at one of five ages ranging from the juvenile to the late adult stages of
life. Life span functicons for these groups have been compared with those
of littermate controls. In terms of the median or mean survivael time,
life expectancy, age-specific death rate, and survival curve, there was
& marked detrimental effect of irradiation in animals exposed at one month
of age. This radiation effect diminished progressively when exposure oc-
curred &t 3 or 10 menths of age, and was no longer discernible in groups
exposed at 15 or 21 months. For those age groups (1, 3 or 10 months)
which exhibited & significant elteration in life span functions, there
was a latent period of seven to ten months before the effect became ap-
parent. Thus, it appears that age at exposure is an important stipula-
tion for consideration of long-term effects of irrvadiation. Further, it
appears that animals exposed to sublethal (acute) doses of radiation after
full adulthood has been atteined mey show little or no alteration in life
span functions.

Interspezies Comparison of Recovery

A comparison of recovery from sublethal radiation injury was con-
ducted in several speciles ranging in size from the mouse to the burro to
correlate the recovery rate of the whole animal to thet of the blood cell
forming tissues. The data indicated that, in general, both the systemic
{redetermined LD5o at 30 days) and hematological recovery in small animals
1s rapid, whereas recovery in larger animaels is much slower. Furthermore,
systemic recovery in all specles does not increase logarithmically with
time but rether slterations of radliosensitivity have been detected for
certalin large snd smell asnimals after a conditioning dose of radiation.

Radlation Effects on Liver Regeneration

A study concerning the protective effect of deep body hypothermis
on X-ray induced mitotic eberrations of regenerating rat liver was com-
pleted. The effect of X rays on retardation of growth (body weight) and
the number of X-ray induced mitotic sberrations in regenerating rat liver
was coviated by deep body hypothermia ( + 1°C). It was concluded that
this latter effect was probably due to the extreme anoxic state rather
than the concomitant hypothermia.



Rffect of Hign Neutron Pluxes on Mortalify

A comparative study was completed of the radioviclogical effects
of high radiatlon dose rates of the order of 1 x 10° rads/min with that
produced st dose rates of LO-100 rads/min. No dependency of the acute
mertality response oo rediztion dose rete was detected in either neutron-
or garme-irradisted mice, ILikewlse, the acute mortality response of dogs
wae not affected by neutron radisticn dese rate. Also, no effect of dose
rate was detected in the frequency of mitotic gberrations in regenerating
rat liver, in the efficscy of two radiation-proteciants in gamma-irradiated
mice, and in paitterns of recovery from radiation injury as evaluated by
the split«doss technigue in neutron-snd-gamma-irradisted mice.

Radiation Effects on Synchroncusly Dividing Cells
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Dose rate effectsz on the process of cell division in synchronized,
single celled animsls sisc were studies. No effest of dose rate on cell
divisien delay was detected for elther reactor neutrons (107 r/min vs 103
r/min) or for 25C kvp ¥ rays {1,200 r/min vs 250 r/min). However, with
the 250 kvp ¥ ray at rates below 250 r/min, the ancunt of division delsy
increase with decresaing dose rate until st approximately 60 r/min, cell
division was not affected. These findings suggest that, in this rapidly

ividing organism, recovery from irradiation camage is faster tThan its
production at dose rates less than 60 r/mino At dcse rates between 50
and 250 r/min, cerplex interections between the processes of recovery and
damage are probably teking place; whereas at higher dose rates, the danage
and recovery processes are practically independent,
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THE MEASUREMENT OF RADYATICH DOSE

The imporitznce of dosimetry in exploring the effecis of nuclear
rudiation can harily be overstated. Operatilons of every kiand inat involve
exposure of perscrnel, eguipment, materisls, efc., rely on dosimetric
neasurements tc interpret correctly the effects of nuclear enviromments.
Accordingly, the Lsbora*cry pursuss s nurber ¢f programs with the goal of
staying in the forefront of this expanding science. Dogsimsters censisting
of various materisls for which the response to radistion is well known have
been in use for some yesrs. The main effort in 1963 continued to be di-
rected in two arsss: (17 Study of new msterisle or methods for detecting
and messuring radiation, and (2} resesrch on particle interaction with
materials, such &s neutrcn and heavy particle effects, wiin the goal of
providing new or improved dosimetric technigues.

Microcalorimetric Dose Messurements of 3amms Beys and Neutrons

Work in this ares wss directed t¢ providing s calorimeiric method
for messuring abscrbed dessge, that will find applicefion in standardization



of gemma-ray sources, measurement of pulsed beams {e.g., of weapons),
measurements in mixed gamma-neutron fields and direct dose measurement in
materials used In radiation damage studies. During the year s micro-
calorimeter was designed to perform at the boiling point of ligquid nitro-
gen (about -300%F). Prototype exposures vere made at dose rates in the
range 1 to 10 rads/min and it was found that the stability of the proto-
Lype satisfied the established requirements. The dimension and the mae
terials to be used in the miniaturized version of the prototype were
determined,

Neutron Dosimetry Technigues

Studies continusd toward the developing of standards for measure-
ments of neutron flux, spectrum end dose, which are correlated with simi-
lar rmeasurements elsewhere and which make possible accurate evalvation of
neutron effects. HNeutron and gemma ray deosimetry for arimal irradiations
at a reactor were completed using & lithium fiuoride (LiF) taermcluminescent
dosimeter. Both "normal" LiF, heving a thermal neutron respanse several
hundred times that of its germa sensitivity, and “"depleted"” LiF, which is
highly insensitive to neutron dose, were used. With the depleted system
a direct measure of the gamma dose in neutron fields is possible. The de-
sign of a fast neutron LiF dosimeter based on the thermalized component
of neutron dose was being investigated.

Dose responses of glass, thermoluminsscent and film dusimeters to
high energy caarged particles (500 ¥e¥ alpha and 720 and 35 Mey protons )
were also studied. Dosage sensitivity was not cobserved to decrease except
at lover energies. Glass rods and thermoluminescent systems would, there-
fore, appear to be satisfactory dosimeters for use in extra-terrestrial
environments where the radiation is primarily from nign energy protons.

Heavy Particle Dosimetry

During 1953 NRDL caonducted studies to determine tne rate of energy
loss (REL) of heavily ionizing particles and neutrons in tissus. Funda-
mental work on "itrack structures” in solid state materials is laying the
foundation for the development of & heavy particle dosimeter. The medium
selected for the analysis of heavy particle "events”" is the nuclear emul-
sion. Tne grain density of the multicharged long witn nigh REL's in in-
sensitive emulsions was examined, and a generalized Tormula derived that
expressas the observed grain density as a function of particle velocity
and cnarge, and of emulsion sensitivity.

FPerformance Characteristics of Opersting Rediacs

Studies of the effect of an operator on the radiological perform-
ance of radiacs in radiation envircnments indicated that the average
response of mllitary retemeters in exitenged fizsion radiation fields



would be about 25 per cent low. The method of calibration used a point
source of radiation without the operator present, thus introduclng the
discrepancy. Ceorrective measures are being recommended for each type of
radiac. '

gelf-Normalization of Radiation Meters

NRDL 1s engaged in studies to provide devices which periodically
monitor space radlation measuring equipment and euvtomatically correct for
sensitivity changes or drift. During the year it was found that, in the
important case of pulse height analysis systems, normalization can be ac-
complished with the aid of high energy elphe sources permanently fixed to
the detector surface or added to its volume.

Radiac Handbook Series

A hendbook covering the use, maintenence, and performance of in-
service radiacs was started in 1963. The first section prepared was on
the AN/PDR-43, & high-rate beta-gamms dose rate meter.

Radlacs Modified for Navy Training

The inereased sensitivity of an NRDL-designed modification of the
standard militery high range AN/PDR-lSA radiac will allow trainees to
practice metering techniques without exceeding established radiation ex-
posure limits. Because of the limited training with the standard military
high range radiacs, trainees do not become proficient in their use. That
is, radiation received by trainees in Navy nuclear radiation metering ex-
ercises limit the length and type of the exercises thaf{ may be conducted.

The NRDL design completed in 1963 requires 4 man hours and $30 of materials

for implementation and retains all the operating features and appearance
of the standard radiec, but indicates exaggerated dose rate readings up
to S/hr for actual dose rates of 500 mr/hr.

Radiac Requirements Studiles

A preliminary study of radiclogical data requirements for aircraft
operation was completed, tentatlvely establishing new data requirements
for certain aircraft missions.

The high intensity performance of the IM-1h3 quartz fiber dosimeter
and the DT-60 silver phosphate glass dosimeter was examined to determine
thelr limitations when exposed to probable gemma-neutron enviromments. To
improve fleet readiness, interim recommendstions for the use of these
eguipments will be made.
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NON-WEAPON RADIATIONS

Although the research at NRDL on problems associated with non-
weapon radiastions forms a relstively small fraction of the current total
effort, this research effort contaeins seversal very important problems.
This area of research will probebly become much more important in the
years to come.

Qceanographic Instrumentation

Progress on underwaler detectors received & considereble boost
vhen speciel instrumentation was designed and installed in the bathyscaph
TRIESTE in the attempt to locate the submarine THRESHER. Under the difw
Ticult conditions during the search for the THRESHER, the NRBL equipment
functioned satisfactorily. The NRDL radiation-measuring equipment 1ls now
peing reinstaelled in the TRIESTE to provide continuing radisticn-measuring
capabilities.

EVALUATION OF THE RADIATION HAZARDS ASSOCIATED WITE NUCLEAR-PCWERED SPACE
UNLITS

A significant evaluation by the Leboratory of radiation harzards
gssociated with operation of nuclear-powered space units at the Pacific
Missile Range eided in the declision to launch the SNAP QA. This study in-
cluded estimates of the ingestion hazard in the fish feod chain, in the
consumption of alginic acid, agar, and ocean kelp that may be contaminated
vwith plutonium as the result of potential sea immersion of suxiliary power
units during the early post-launch phase. Another study of calculated
activities of U-235 fission products for very short nuclear reactor opera-
tion tabuleted for very short reasctor runs inventories of all radionuclides
and will be useful in hazard evaluastions of possible accidents in rocket
applications of power resctors.

Radionuclide Release to Seawmter

In studies aimed at delineation of the potential hazards deriving
from the accidental introduction of nuclear power source materials into
an ocean, measurements of the rate and extent of radlonuclide release
from nuclear power materisls immersed 1n seawater were continued. The
experimental data from studies of the short term {less than six months)
release of gtrontium sctivity from titanate fuels showed a decided in-
crease in dissolution rate when an electron beam was impinged directly up-
on the test specimen. On the other hand, when ths specimens were sub-
merged during irradiation to a water depth slightly in excess of the maxi-
men electron range in water, the irrediation had no apprecisble effect on
the dissolution rate.
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CEAPTER IIT -~ PUBLICATIONS

REPORTS AND MEMORANDA

The following types and number of publications were jssued in 1963:

U. S. Naval Radiological Defense Leboratory

Report (FOrMal)essererooeraasssrraocsnnsssareres in
Techmical Reports (USNRDL=TE)reevsossorcrcecncassesss 92
Technical Memoranda {(TM)sesecaresvensasscoosnesasoanes 6
Progress Reports (Plisesesecnarassrsresscersessoeeese 12
Evaluaticn Reports {ER)eessverarnenssrsoarsonnianovens 1
Letter RepPOrtSoseecersssarrssarssesricaronvssecassens 19
Reviews and Lectures (R aad L)svevsreosvnesarssreeasse 10

—

Tot8Leevs oo lh%

PUBLICATION IN THE OPEN LITERATURE

Nireteen papers and articles by NRDL authors were published in
over 12 journals during 1963.

OTHER PUBLICATIONS

Resources and Capabilities of NRDL
Perscnnel Handbook

The Japusry 1963 issue of PHYSIOLOGICAL REVIEW devoited 100 pages
to "Liver Circulation and Function” by Dr. R. W. Brauer, Head, Fharma-
cology Branch.

Leigh Owen, Technical Developments Branch, 1s the author of & radi-
ological defense guide USNRDL No. L67, "Radiologicel Protective Construc-
tion" for enginesrs and architects published by the Leboratory and by the
Office of Technical Services, Department of Commerce. The purpose of
this handbeok is to aid designers in selecting meterilals, methods of con~
structicn, and upkeep procedures for existing or planned structures, o
protect against fallout accompanying a nuclesar attack.

Dr. C. Sharp Cook, Physics Consultent, had an article on "The Fdu-
cation of & Denish Physicist" in the May issue of the AMERICAN PHYSICS
TEACHER., The first issue of this journal was March 1963.



PATENT ACTIONS DURING 1563

Six patents were issued: (L) K. Miller - "Method for ¥illing and
Sealing of Pressure Vessels," Patent No. 3,065,583, (2) A. E. Greendele
and M. Honma - "Apparatus for Controlling Combustion,” Patent No.
3,107,98L. {3) C. R. Schwob - "Determinetion of Shielding Factors of
Complex Structures for the Energy Remge of 0.1 to 4.0 MeV," ©Patent No.
3,097, 25% () G. A. Work - "Nuclear Radiation Dosimeter Reader Appa-
ratus," Patent No. 3,098,156. (5) G. A. Work and N.A. Marshall - "Safety
Device for Industriel Machine Comprising Fluorescence Detection Apparatus,”
Patent No. 3,109,00k. (6) K. Miller - "Gastight Pressure Vessel," Patent
No. 3,109,552.

There were five disclosures suthorized for filing of Patent Appli-
cation; six disclosures submitted for processing; and three disclosures
under preparation.



CHAPTER IV

AWARDS  --  COMMENDATIONS ~- HONORS

HIGHEST DOD CIVILIAN AWARD GOES TC DR. ALPEN

Dr. FEdward L. Alpen, Head of the Biological and Medical Sciences
Division, received the Department of Defense's Distinguished Clvilien
Service Award -- the nighest honor conferred upon civiliasn employees by
the Defense Deparimernt. The presentation was made on 2 October 1963 at
the Pentagon in Washington, D.C., by Assistent Secretary of Defense, The
Honoreble Norman S. Paul, following the reading of the citation by the
Secretary of the Navy, The Honorable Fred Korth.

Dr. Alpen was cited for "his extreordinary research work in the
developrent of fundamentally new and basic information on the biclogical
effects of ionizing rediation. Dr. Alpen's research findings have hed =
highly significant impeact on basic fleet opersting decirine, on weapons
design end on the military operation of all three military departments.
Dr. Alpen's resourcefulness axd the pilonesr nature of his accomplish-
ments, have contributed greatly to this nation’s defense prograxr and won
recognition at the highest level within the Department of Defense.”

Witnessing the presentation were high ranking military and civilian
scientists representing each of the Armed Services and ineluding RADM W.
A. Brockett, Chief, Bureau of Ships; RADM C. A. Curtze, Depuiy Chilef,
BuShips; RADM E. C. Kenney, Chief, Bureau of Medicine; RADM C. Galloway,
Commanding Officer, Nabtional Naval Medical Center, Bethesda, Md.; and
Dr. Alpen's wife, Wynella, and their daughters, Angela, 11, end Jeannette,T.

This is the second time that a NRDL scientist has received one of
the six annual DOD Distinguished Civilien Serviee Awards. No other
Government 2ctivity has earned two. The other recipient (in May 1960)
was Dr. P. C. Tompkins, Scientific Director from 1951-60 and now Execu-
tive Director of the Federal Radistion Council in Washington, D.C.

In June 1962 Dr. Alpen received the Secretzry of the Navy's $5,000
Lward for Distinguishad Achievement in Science, based on his radiological
defense doctrines. In his present position as Eead of <hes Biological and
Medical Sciences Divisgion, Dr. Alpen was in mid-October this year pro-
moted to & supergrade level, the first at the Leboratory. He was ap-
pointed Associste RBditor of the "Proceedings for the Society of Experi-
merntal Biology a2nd Medicine,"
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CAPT CAMPBELL CITED FOR R & D PROGRAM

At the 6th BuShipsR and D Council meeting in Washington, D.C., on
22 QOctober 1963, CAPT Campbell was presented "Tne Assistant Chief of the
Bureau of Research and Development Awerd for Scientific Achleverent in
1962." He was selected for this honor on the basis of his performance
while Head of the Laboratory Menzgement Section of the Bureau prior to
his assignment. to NRDL. He was cited for his work which has "resulted in
significant improvement in the managerent planning program and morale of
the Buresu of Ships! Leboratories which has ensbled ther to meke 'greater
contribution to the Bureau of Ships' Research and Development Progran
than ever before possible!.”

SUPERIOR CIVILIAN SERVICE AWARD FOR SOULE

Richard R. Soule, Chemical Technology Divisicn, on T February 1963
‘received a Superior Civilian Service Award (the highest that a Bureau
Chief may great) in recognition of the manner ir which he discharged the
demanding duties of Project Officer for HYDRA 114, (At that time Mr.
Soule wes in the Radiological Effects Rranch; he was laber mede Acting
Head of the Technical Applications Branch.)

"This assignment was & singularly difficult one," the Chief of
Bureau of Ships, then RADM R. K. James, wrote, "requiring the highest de-
gree of administrative ability, especially in coordinating the efforts of
many crgenizations and their persornel. The purely technical aspects of
the project were forrideble in themselves and the conbination of the scien-
tific effort involved, together with the equally deranding administrative
requirements, made the successTul accomplishment of the project a truly
oubstending one. The technical results achieved have been most rewarding
and will pay dividends far into the future...I extend appreciation for
your excellent performance in an assignment of greatest lmport to our
Navy and cur country.”

oND.NRDL GOLD/SILVER AWARDS TO HUNT, ROWELL

Edward L. Hunt, & psychologist in the Physiology-Psychology Branch
of the Bio-Med Divisicn, received the Laboratory's second Gold Medal for
Seientific Achievement; end Monte H. Rowell, a chemist in Chen Tech's
Physical Chemistry Branch, recelved the Silver Medal. Tre presentations
were made in the Auditorium on 6 May 1963 by the Scientific Director, Dr.
E. P. Cooper.

By = series of ingenious experiments, Mr. Hunt has deronstrated

that small doses of ionizing radiation stimulate the memmaliern nervous
system directly...the state of neural excitability at the cnset of
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radiation exposure may play an important role in determining the types of
reactions which develop during the residual portion of exposure and the
lmmediate post-lrradiation period. These findings offer a means through
which low dose rate radiation effects upon neural integration can be in-
vestigated further in the fields of radioblology and neurophysiology, as
well as psychology.

Mr. Rowell made a valuable contribution of outstanding significance
to the advancement of knowledge by the discovery and characterization of
ion exchange in molten oxldes. The development of liguid and solid or-
ganic lon exchangers quite some time ago provided a powerful tool for the
performance of diffilcult separations and for the investigation of chemi-
cal specles present in aqueous systems. Mr.Rowell's method is the first
extension of these concepts to molten inorgarnic oxides, waich permits
successful study and chemical manipulation of high temperature systems,
such as fused salts. He has applied for s patent on this method of
separation.

RESEARCH HERE ON NIE FELLOWSHIP

Dr. Roy H. Jones (on Sebbatical leasve from the COklahoms State Uni-
versity where he is Head of the Zoology Department) chose to come to NRDL
in September 1963 for five months to werk in the Experimental Pathology
Brancn. He is here on & Nationsl Instiiutes of Health Fellowship, the
first granted for resesrch at this Leborstory, and is being sponsored by
Mr. Leonard Cole, Head of the Experimental Pathology Branch. Dr. Jones
is working with Dr. R, K. Main in scquiring radiocactive tracer techniques,
especially as applied to DNA synthesls and RNA synthesis and cell division.
An embryclogist; Dr. Jones will use these technigues for study and de-
velopment in coursess he teaches, perticularliy gensties.

LABORATORY SPONSORS TWO FELLOWSHIPS IN EUROPE

Under Iaboratory sponsorship; Peter 0., Strom, Jr., Nuclear Chemise
try Branch, went to the University of Oslo, Norway, in June 1963 for one
year; and Dr. Marvin L. Tyan, Medical Research Officer in the Experimental
Patholegy Branch, left in September for one year at the world-renowned
Karolinska Institubte in Stockholm, Sweden.

Working under Professor Alexls Pappas, one of the world's leading
nuclear chemists, Mr. Strom will complete his Ph., D. degree work started
at the University of Califorria. To further work that he is doing et
NEDL, Mr. Strom will seck more complete information on fission product of
chemistry, Iin particular the chemistry of the radionuclide in the n=ighbor-
hood of the closed shell. According o his supervisors at NRDL, Mr. Strom
has consistently demonstreted a high degree of scientific competence and




productivity, and his imaginative thinking in both experimental snd theo-
ret;cal lines has contriduted iavaluahly to uke progress of the Branch's
DrOGYET.

Dr. Tyan (working with Prcfessor George Klein, Head of the Tumor
Biology Laboratory, end his assoclates Drs. Zrna and Goran Mcller) is con-
tinuing research he started at NRDL on the devslopment of homeo- and
heterco~transplantation iscantigens and immmmclogical reactivity in the
erbryo. In May 1961 Dr. Tyen gave up & successful medical practice in
internal medicine and hematology in San Mateo, Calif., and came to NRDL
in order ¢ devote his entire time to research. According to his super-
visors, Dr. Tyan has demonstrated sz mest unusuel capacity for original
tnought and investigation in 2 most difficult and undeveloped fleld

GENERAL AWARDS

. Thirty four Superior Accomplishment Cash Awards totaling $5,567.
were presented to Lb civilians {k of the total were group awerds). Six-
teen received Cutstanding Performance ratings for the year; and 27 were
granted & Quality Step Increass.

One hunéred anc two Beneficiael Suggestions were recsived - 26 of
were adopted with a total cash award of 5540. (25 were intangible

them
nd ons was for tangible bepefits). SIxX Patent Awards totaled $35C.
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Fifteen 20=year service pins were vresented. One military man re-
ceived a Good Conduct medal.

Five civilians completed their careser &% FRDL and each was pre=
sented an attractive retirement pin.

OTHER HOBORS

~

Dr. Myron Silverman, Bead, Microblology and Immtnology Branch, was
gppointed a full merber of the Commuission on Radilation and Infection,
newly c¢rzanized to azsist in the performance of the functions of the De-
partrent of Defense Armed Forces Epidemiological Boerd. The Commlssion's
Director is former NEDLer Dr. Victor Bond, Head, Medical Department,

Erockhaven Nationel Leboretory. Among the obther menbers is Dr. S. 8. Elberg,

Dean ¢f the CGreduste School at U.L., a former consultant to NEDL's Zio-
Med Division.

Ir. Ra lph W. Brzuer, Eead, Pharmacology Branch, receivad a dis-
tipguished ecnlevewant award for his cutetending service to the San Mateo

the Secretary of the Havy Award for Achleve-
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County Heart Associetion. He 1s chalrmsn of the Association's research
commltiee.

For the fourth year, Dr. K. A. Lincoln, Kucleonie's Radioclogical
Effects Branch, is e member of tkhe 12th C. 8. Region Federal Career Day Staff.
Dr. Den Love, Muclesr Chemilstry Branch, Chem Tech Div., is also a mem-
ber this year,

Tr. Richard Cole, Head of MED's Countermeasures Evaluation Branch,
replaced Dr. L. H. Oevantman, Head, Chem Tech Div., on the Pasadena Board
of Civil Service Examiners whern his three-year term expired 1 January 1963.
Dr. D. J. Kimeldorf, Head, Physioclogy=-Psychology Branch, is the other
scientific merber Irom HREDL serving a three-year term. Mr. Bruce Moyer,
Civilian Personnel Cfficer, is a continuirg mernber.

The Commander, Training Command, Pacific Fleet, RAIM J. Davidson,
wrote to *his Command: "The presentations, ‘Ship Stand-0ff Ranges from
Underwater Nuclear Bursts' and 'S8hipboard Nuclear Warfare Readiness!
given by Mr. R. A, Sulit and Mr. E. J. Leahy, respectively, at the 1963
Nuclear Weapon Symposium at the Nuclear Weapens Training Center, Pacific,
were most effective and contrivuted irmeasurably to the objectlives and
success of this Symposium...”

Dr. J. D, Teresi, Heed, Hazard Evalustion Branch, and Dr. C. L.
lewcaribe of the same Branch, represented MRDL =i the Depariment of Radi-
ation 3iology, Uaiversity of Washington, on a Specizl Cormittee, as-
serbled by the ARC's CAPT Jerry Connor, fnalysis and Evaluation Branch,
Office of LTueclear Safety, Division of Reactor Development.

Dr. Kewcombe alsc served as & consultant to the U. 8. Public Health
Sarvice in the formzlation of plans for lsunching a research program in
radicbiology &t the Service's Arctic Health Research Center in Anchorage.

terest was aroused in ceonducting a radiobiological prograr throughout
the State, due teo the comparatively nigh radicactive fallout in some parts
of Alaske. (For the school year 1963~ ~bl, Dr. Newcombe has iaken leave
of ghsence from NRDL. Hsz 1s Frofessor oa Radiation Biclogy at Ban
Francisco State, School of Biology. He is helping to develop a new gradu-
ate progrer in Radietion Biclogy. )

Dr. Iemeq Ferguscon, Head, Nuclear Radiation Physics Branch, repre-~
sented NRDL at the seml-annual meeting of the technical advisors to the
DASA Project Officer concernsd with Initial Nuclear Radiation Measure-
ments.

Normen Guinasso, Co-op student assigned to the Radiation Elfects
Branch, was one of 102 chosen to participats in the Cslifornia State Col-
lege Overseas Program being conducted for the first time, starting Fell
1963. Ee is a senior at the University of Heidelberg, mejoring in physics.



SCIENTIST-IN-RESIDENCE - The NRDL Scientist-in-Residsrce Program (approvad by the CivilService
Cornmission in July 1980} brings to the Laboratory scientists wha have achieved distinction ik their pro-
fessional disciplines. It provides them with an opporiunity for full-time research iz an area of inrerest
both to thesclentisi and o the Laboratery, resuliing in the Setefit of infusionof few ideasand approaches
relative to NRDL's mission,

This year three more Scizntists-in-Resicence azrived at NIDL for a one ¥ear tznure, bringingthe
tetal number up 19 sevensince e first nerson was appeintedunde: this Progra in 1582, They ara: (Top
l2ft) Dr. Wolfe Mostaw, an Cpzrations Reszarch Analyst frorm the Institue of Naval Stucies, Cambridge,
+ass., who s conducting a program of systerns formulation of the AZC Problem "Analysis and Evaluation
of the Blological and Environmental Corzequences of Nuclear War,” aad - addition 34073 as a2 consultant
I areas of weapons effecis analvses and nava® wasfare siodias, (Top right) D:. Walter M. Wevzen an
M, D, from the Medicailclogizal Lakaratary, Dafense Ressarch Crganizatior, Ryswyk, Netherlands, who

0

P Topumor I3
vestizaring alz tyvzses of

s£rum 2rotells injnbred strains of mice by means of c:ffsren: immuno-
siectrophiorests techniques, (At MEL he was concerved with the therapy of radiation dizease by trans-
plantation of bonz marrew, mere szecificelly, prediction of gamma~-globulins in raciation chimeras, )
And {bottam} Dz, Joan Plavfair of the Clizical Research Do artment, Royal Marsden Haspital, Londen,
4 P P 1
Ergland, who i3 studying the effec:

rectomy 1a large animals and eff2crs of sove marrow trans -
ined can be applied

p-antation in irradizted large animals. Ke is hopefulha: some of the knowied
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CHAPTER V

SEMINARS -- SYMPOSIA -~ CONFERENCES

MEETINGS AT NRDL

A Managenent Development Program was started by CAPT D. C. Campbell,
¢. 0. end Director, in September 1963, directed to management improve-
ment and keeping Leboratory technical supervision abreast of National sci-
ence adminisiration. Tre first session leader wes Dr. Howard White, Jr.,
Special Assistant for Research and Develcoprent to the Assistant Secretary
of the Xavy (R end D). He discussed research l@boratory management con-
siderations in the Navy reorganizatiorn. In Oc.ober CAPT Campbell led a
discussion on the reorganizational recommendations in the "Review of the
Menagerment of the Depertment of the Nevy," NAVEXOS P-24263 dated 15 Sep-
terber 1962. Also, there waes 2 brief discussior of the internal Soviet
threat. In Novenber Dr. E. P. Cooper, Scientific Director, reported on
the Federal Council for Science and Technology Syumposium; and Dr. E. R.
Torpkins, Associate Scientific Director, told about the Brookings Insii-
tution Conference for Federal Belence Executives. The annual Spring
lecture of the Sigma Xi Club of NRDL was presented on 26 April by Dr.
David M. Gates, consultant to the Director of the Boulder Leboratories,
Nationel Bureau of Stenderds. Talg lecture on "The Energy Environment
in Waich We Live" wound up a seven-week speaking tour for Dr. Gates, who
wes selected s a national lecturer for the honorary scientifile soclety
of America, Sigra Xi, to cover five western staies, including Hawaili.

The Scientific Directior presented a Collogquium Jointly with the
¥RDL Sigme Xi Club on 4 October. The speaker was Dr. B. A, Bolt, Director,
Seismelogy Statioms, University of California, and his subject was en-
titled "Natural Vibrations of the Earth."

“ A special Scientific Director’s seminsr on 17 December 'was presented
by Dr. A. Johnsan, sistant Research Botenist, UCLA. His subject was
"Ecological and Evolutiocnary Implications of Habitat Disturbeace in North-
western Alaska.”

At the Divisional levsl, freguent seminars were held to present the
findings of highly specialized investigabtions. BSpeckers were NRDLers and
scientists from indusiry snd universities. Those from other countries
included: Professor Gabriel Stein, Head of the Physical Chemistry Depart-
rens of the Hebrew University of Jeruselem; Dr. D. K. Bewley, Hammersmith
Eospitel, London, Englard; apd Dr. Klaus Becker, JUulich (Germeny) Nuclear
Research Esteblishment.



The National Academy of Sciences Subcormittee on Radiochemistry
met here 1 March. Dr. K. E. Ballou, Head, Nuclear Chemistry Branch, 1s
Cheirmen of this group c¢f 12 merbers. A1l of the ARC Laboratories and
several unlversities are represented.

About 25 civil defense specilalists from Naval Shipyards and Con-
struction Battalion Centers throughout the country attended & four-day
Target Vulnersbility 3tudles Conference in July. It was conducted by the
VS Problem Leader, June Brevdy ¢f the Countermesasures Evaluation Branch.

In Septerber an irformal conference was held to discuss Service
regquirements for the proposed ARNE (Aerial Recornaissance of Nuclear Ex-
plosions) Handbook. It would show the effects of nuclear weapons as
geen by serisl observers and as recorded on aerial reconnaissance imagery
(conventional cemera, infrared image and high-resolution radar). Interest
in this handbock haz been most favorabvle, with COMHAVAIRPAC and CINCPAC~
LT endorsing the requirerent to utilize this new dimension in nuclear
effects analysis.

The overall developrent of cun-site inspection technigues for use
in future activities of the Arms Control Disarmament Agency was discussed
with & selected group of high level Laboretory personnel on 17 October by
CDR R. S. Neashear, USH (Ret.), of the North Americen Aviation Corp. at
Downey, California.

Dr. Paul C. Tompkins, former ScientdflcDirector, on 5 November
gave a sepinar to senior persomnel of the Scientlfic Deparvment on & pro-
pcsal for general radiasion standards to be issued by the Federal Radia-~
tion Council of which hs is the Execuiive Director. He asked for sugges-
tions on modificaticns to his proposal and received quite & few from the
asserbled group.

Other groups meeting here included the Optical Socilety of Northern
California; Inter-Lebcratory Committee on Editing and Publishing; &
seminar sponsored by the Air Force Technical Applications Center, Wash-
ington, D. C.; and sn AEC Prclect Review Tsan.

MEETINGS ELSIWHERE

As in prior yeers, in 1963 NRDLers played an active role at in-
numerable scientific meetings throughout the world. Those cutside of
this country where this Leboratory was represented include: International
Meeting on Sector Focusing Cyclotrons at CERN in Geneva, Switzerland;
1%k bi-annual Internationsl Congress of Pure and Applied Chemistry,
London, England; Conference on Nuclesr Betonations and Marine Radicac-
tivity, ¥orweglan Defense Research Establishment, Oslo, Norway; NATO Con-
ference on Mecnanisms of Bile Becretion, Newcastle on Tyne, England;
British Physioclogical BSociety Conference on Measurement of Oxygen Tensiom,
Oxford, Englend; and &th International Congress of Nutrition, University
of Edinburgh, Scotland. :

.



CHAPTER VI ~-- TRALNING

One hundred and thirteen employees attended 61 courses in techni-
cal and manegement subjects in 1663. In eddition, the Laboratory's vigor-
ous divisicnal and inter-divisional seminar progrem included ettendance
cf virtually all investigatcrs.

Thirteen employees were engaged in long-range training progranms
cn the graduate level. As aforementioned (page36),Mr. P. 0. Strom began
a year's Laboratory-supported doctoral program ir nuclear chemistry at
ihe University cof Oslco, Norwsy; and Dr. M. L. Tyean a year's post-doctoral
prograr in medical research at the Karclinska Institute, Sweden. Mr., L.
D. Miller began a sgimilar dectoral programr in physics at Stanford and Mr.
T. . Jones and Mr. F. H. Young are engaged in physics and mathematics in
Master's programs at San Franciscc State College.

Mr. Joseph K. Gong ended four years of "blocd, sweat and tears™ in
May 1963 when he completed requirements for his Ph. D. in physiology from
Ul Cl

Mr. E. C. BEvens, III, received his Ph. D. in blophysics from U.C.
in September 1963, culmineting a long-range Laboraiory-supported program.

Two senior investigatcrs participated in the Army-conducted Person-
nel Management Conferences for Executives and another in a Leadership
Laboratory for B and D Supervisors. The Scientific Director attended a
Federal Council for Science and Technology Symposium, and the Assoclete
Scientifiec Director participated in a Brockings Institution Conference
for Federal Scilence Executives,

At the end of 1963 only three Co-op students remained in the Co-
operetive Education Program as whe program continusd te be phased out.

The 1963 Summer Program was the Jargest to date. Applications
were received from L0 states in the U. 8. Seventy-five were selected
ineluding seven college professors, cone high school teacher, 30 graduate
students and 35 underzraduates. The group represented 39 educational
instituticns In all sections of the country.

The Unilversity of California-LRDL Extension Program continued with
an after-hours course in Advanced Nuclear Physics in the Fall 1963 se-
mester. In sddfition, a course in Biological and Physical Qceanocgraphy
was gilven during the Spring 1963 senmester.
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TWwW0 RZCEWVE 21 D, CDEGREES -- (Above) Dr, Evan C, Evaus, 113
(Tuird from fight) iscougrarulazed upenreceiptofhis Pa. DL gegree
by (from 1eft) Dr. Surton Yaughan, Fead, 3lophysics Branch, 1o
which Dr. Evans is attached; Dr. E. L. Alpen, Head, 3:o-)Med
Division; CAPT D, C. Canmipdell, Comunanding Officerand Duee-
tor, wie tnade the prescatation; DL E. P Cocper, Scientific Di-
recles: and 31 E.OR. Tecmps=ins, Asscoiate Scientific Director.
Alzo fecelving hls Ph. D, duricg 1863 ‘was Do, foseph K.Gong

{lefn),

EXFERTS [N ANIMALCARE -- TwoNRDL
anirmal kzepers, Henry Carrawey {lefy)
ard Alzert Stivson, wsare the first two
va to finish a

men i Morthers Call

Natianal course inoacimal care. Both
men wer2 in the Service during World
War If, and came 1o NRDL “om tne Saun
Frarcisce Naval Shizyard -- Camraway

in 153 Stinsca i 1857,
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ILCDR J. C. Bartlett, SC, USN, Head, Logistic Support Division, re-
ceived the U. . Business Administration Extension's Certlficate in the
Business Manegement Program for Technical Personnel.,

H. V. Cashdcller, Head, Central Instruments Branch, Engineering
Division, developed and presented a training program tc ensble members of
his Branch to perform more effectively in the ever-broadening of the Labo-
ratory's requirements in the calibration and maintenance of radiation
measuring devices. This training program is an extension of the program
developed by Mr. Cashdollar about three years ago, primarily for the in-
doctrination of new personnel snd the improvement of on-board personnel
in the field of radistion measuring devices which is not usually part of
the electronic maintenance personnel background.

In order to broeden the knowledge of enlisted personnel, each man
was given an average of 11 hours of instructicn monthly in many subjects.
Five of the 39 enlisted personnel on bosrd were advanced in rate. There
were two re-snlistmenis during 1963. OFf the 33 officers sboard, seven
were selected for the next higher rank during the year.



CHAPTER VII =« YISITORS

Through the years NRDL has won a widsspread reputation for its sci-
entific achievement in studying the effects of redistion and how to com-
bat them. For s wide variety of reasons, 7,710 visitcrs were here in 1963,

Thosze from abroad included: Director, ARGENTINA National War Col-
lege, Contraalmirante (RADM) Rolando O. Esteverena, and about 40 faculty
menbers and students; Commanding officer, PERUVIAN Naval Training Center,
CAPT J. Namlhas; CNO of CHILEAN Navy, ATM Hernan Cubillos; Dr. R. Stodt-
meister, a member of the WEST GERMANY AEC Radiobinlogical Advisory Com-
mittee and Professor of Medicine at Heidelberg: Senior Friendly Allied
Naval Officers from ARGENTINA, CANADA, CHILE, CHINA, DOMINICAN-REPURLIC,
ECUADOR, JAPAN, KOREA, PAKISTAN, FHILIPFIWES; HNETHERLANDS, URUGUAY, and
VIET NAM; two FRENCH Army cofficers from the Surgeon General's Office -=-
Brig. Gen. Marcel J. Cazeilles and Lf. Col. Andre Aeberhardt; Dr. Gabriel
Stein, Head, Physical Chemlstry Dept., Hebrew University, JERUSALEM; Maj.
Jean Destelle and Maj. Henri Bovagne, FRENCH Army Technlcians from Centrsl
Armsment Laboratory, Military Atomic Study and Research Center; Dr. D. K.
Bewley, Hemmersmith Hospital, London, ENGLAND; Dr. Klaus Becker, Jilich
(GERMANY) Nuclear EResearch Establishment; Foreign Military, Navel and Air
Attaches from 39 couniries; Dr. Eugene Zoiikov; Chief, Immunc-~-Hematology
Laboratory, Blocd Transfusion Institule, Moscow, EUSS5IA; Dr. G. Molnar,
citizen of HUNGARY, presenily at the U. C. Medical Center; Dr. K. Giger,
visiting scientist at U. C. this yesr from SWITZERLAWD; Dr. Robert M.
Fauve, Pasteur Institute, Sevres; FRANCE; Drs. Helmut Menke, George Bene-
dict; and Herbert Shamfuss; University of Mainz, GERMANY; and Professor
and Mrs. Mallet=Cuy, Faculty of Medic, Lyon, FRANCE.

A few of the notables from ths . $. who visited this Leboratory
were Assistant to Secretary of Defense [iAtcmic Energy), Gerald W. Johnson;
Assistant Secretary cf Defense |((ivil Defense}, §. L. Piittman, accompanied
by former NRDLer W. R, Strope snd K. E. Holt of DCD; Dr. Howard J. White,
Special Assistant fcr Resesrch to the Asslistant Secretary of the Navy
(R and D); Dr. Chalmers Sherwin, Dsputy Director of Defense for K and E
(Research and Informaticn Systems); VADM Pazl D. 3trcop, USNH, COMNAVAIR-
FORCE PACIFIC; RADM J. W. Williams, USN, Commander;, MSTS; Pecific; RADM
J. E. Clark, USN, Commander of the Pacific Missile Range; RADM L. D. Coates,
USN, Chief of Naval Research; RADM E, J. Fahy, USWN, Commander, Mare Island
Naval Shipysrd; Maj. Gen. H. €. Donnelly, USAP, Commandzry, Fleld Command,
DASA, Albuguerque, N. M., and his Army Deputy, Brig. Gen. H. L. Ash, ac-
companied by CAPT ¥W. D. Baker, USN, Officer in Chawge, Livermore Division,
Field Command, DASA;: Col. Frederick J. Frese, Jr. (MQ) TUSAY, Staff DDR and
E, and CAPT John A. O'Donoghue, {MC} USN, BPureau of Medicine and Surgery;
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National Navy League Chaplain, Monsignor M. F. Connolly; Special Iibraries
Asscclation's National 1st Vice-president and President-elect, Mildred H.
Brode, Head Librarian, David Taylor Model Basin; 25 senior Marine officers
and NCO's; Lt. Col. W. E. Mehlinger, GS, USA, Chief, Nuclear Branch, R
and D Division, Army Materiel Command, and Mr. J. L. Chamberlain, Scien-
tific Advisor to Commanding General, Army Materiel Command; Cormandant,

U. 8. Army Chemical Corps School, Ft. McClellan, Ala., Col., laverne Parks;
Dr. H. Patt, Argomne National Laboratory; Dr. J. Schooley, U. C. Radia-
tion Leboratory; Commanding Officer, Kaval Unit, Ft. Dattrick, Md., CDR

L. E. Eisman, MSC, USN; David Tist, Director of the Naval Warfarse Re~
search Center, Stanford Research Institute and 13 members of his staff;
Dr. Merit P. White, Professor and Head of Civil Engineering Department,
University of Massachusetts; Dr. J. Reginald Richardson, Professor of
Pnysics, UCLA; Dr. K. McKenzie, Professor of Phaysics, UCLA; CAPT &. G.
Molumphy, USY (Ret.), BUSEIPS; CAPT E. J. Hoffman, Deputy Chief of Naval
Research; Dr. Guy Harris, Navy Underwster Sound Laboratory; Col. Irving

J. Russell, USAF, AFWL, Kirtland AFB; A. U, Klement, Div. Bic~Med, AEC;
Messrs. James O, Buchanan snd A. D, Morrell, OCD; and Dr. Martin P.
Reiser, Michigan State University.
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CHAPTER VIII -- PUBLICITY

"Big news" events at NRDL during 1963 were the ground breaking
ceremony for the new $3 miliion TO=inch cyclotron, and presentation of
the Distinguished Civilian Service Award to Dr. E. L. Alpen. Excellent
news coverage was given by the press, radio, TV, and technical Journals.

BuShips Journal, in addition to reporting tnese two nighlights,
also carried an article in January by E. J. Wesley entitled "Radiation
Instrumentation for the Classification of Nuclear Explosions at Sea."

At the request of the Chief of Informaticn, an article on NRDL
was prepared for Undersea Technology Magazine.

As in past years, Bay Area papers and hometown papers carried press
releases gbout NRDL persconnel.

While perhaps not as intense as in 1962, interest in civil defense
continued this year. Several groups visited the NRDL underground shelter
at Camp Parks; and seversl of our sclentists lectured on shelter Living
and decontamination/reclamation.

Two newsreels were produced at this Leboratory during 1963 by =
representative of the United States Information Agency for showing in
some 46 countries: One on liver physiology experiments, and experiments
being done on rats to detect different eging rates in specific tissues of
the body; the other - on homograph tolerance in mice, A copy of the
latter movie was purchased by the Experimental Pathology Branch. A sound
track can be added.

After-hours NRDLers continued to teke an active part in civic,

school, and church affairs, lecturing often according to their specific
talents.
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CHAPTER IX ~- MISCELLANEOUS

BLDG 815 IS FALLOUT SHELTER

An unusual shiprent errived st NRDL in April -- a shelter radila-
tion kit containing Geiger counters and dosimeters -- the samre kit being
stocked in fallout shelters throughout the country. Bldg 815 and three
Shipyard bulldings khave been designated as public shelters under the
National Fallout Shelter Progrem. Food, sanitation and medical supplies
were 10 be furnished by Civil Defense authorities. '

TRANSPORTATION SURVEY

The Laboratory cooperated fully in the mass transporiation survey
of all Federal personnel residing in or working in the counties of San
Prencisco, Alamedz and Conira Costa. Purpose of the survey, conducted
during July, was to cbtain data for emergency situations to aszsure orderly
continuity of government functions by knowing the commute transport needs
of personnel.

CAFETERIA WINDOWS

Aside from glass doors at the Leboratory entrance, the oaly win-
dows are those on the roof top cafeteria. These are in large thermopane
sections of approximately & ft. by 8 ft. In Noverber 1962 high winds
damaged the cafeteris windows and an edditional storm in February 1963
maede their replacerent necessary. Desplte an early start through Public
Works and contractural channels the replacement did not start until Ho-
verber. Delasys in Installgtion were encountered because of rainy weather
and the openings produced by removed panes allowed an excessive amount of
rain waier to enter the building. Instellation of new windows with en
improved framing was completed in ezrly Decermber 1963.

FOR HEALTH

"Open Season” for Health Plans, 1-15 October, resulted in 72 changes
at NRDL, representing 1% per cent of coverage plus 18 new enrollmenis.
This is twice the average anticipated by the Navy Department's Office of
Industrial Relations...Ou 25 Octover 134 FRDL civilian employees partici-
pated in the voluntary chest X-~ray progran utilizing a mobile X-ray unit
parked adjacent to Bldg. 815.

PETLANTHROFY PROJACTS

Eignty~-four per cent of the Lsboratory personnel participated in
the 1963 United Bay Ares Crusade, donating a total of $3,674. NRDLers
also gave $69.40 to the annual Navy Relief Society Fund Drive.
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For the third consecutive year, several women employees at NRDL
(providing their own material end working on their own time) made and
distributed multi-colored clowns to bring cheer to children. Forty-three
were distributed at Esstertime, and 173 at Christmas. They also dressed
12 dolls.

DIVERSE TCPICE

Edna Bowman was the 1963 Chairmen of the Council of Librarians,
West Coast Navy Laboratories...When Paul McConlhe retired here on 3L
January, winding up & colorful career that started in 1917 as a young
1ieutenant in the Army Tank Corps, former President Eisenhower {(with
whom he served during World War I) sent him a letter of success in re-
tirement..."Chick" Hayashi, Graphic Developments Branch, was "hailed" by
the aspiring artists at the Laboratory who have attended his noontime art
classes during the past two years. 'Chick" has given unstintingly of his
own time, talent, and skill in teaching...Agaln this year Gerald Ferrier,
M1, Medical Department, was selected for the ALL Nevy Pistol Team Matches
held in Jacksonville, Fla., from 10=2L June...After 28 years of commis-
sioned Army service (six years active during World War II), L. L. Wiltshire,
Technical Developments Branch, was promoted to colonel and retired on

14 July 1963.

GETTING TO KNOW YOU

NRDLers egain pursued an sctive after-hours recrestion program in-
cluding golf, bridge, bowling, fishing, and tennis tournaments...The an-
nual picnic was held at Flood Park on 22 June...However, the annual
Christmas party, scheduled for 7 December, was cancelled consistent with
Navy directives announcing the 30-dey pericd of National mourning. ..Three
NRDLers climbed the U. S.'s highest mountain {excluding Alaska), Mt.
whitney {14,496 feet). They are Dr. W. Shelberg, Applied Research Branch;
George Plummer, Nuclear Radiation Physics Branch; and LCDR J. Bartlett,
Head, Loglstic Support Division. Bob Anderson, Technicel Developments
Brapch, received his Private Pilctis license on 29 Hovember, and Gaynor
Avbott, Radiation Effects Branch, made his first solo flight on 1 December.
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