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BRIEF BIOGRAPHICAL SKETCH 

Major General Robert H. Booth was graduated from the United 
States Military Academy and was commissioned a Second Lieutenant 
in the Field Artillery on June 12, 1930. He attained the rank of 
Major General in July 1956. 
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During the period between 1930 and 1943 he served in various 
assignments both as a student and an instructor, the last of which 
was with the Department of Mathematics, United States Military ,r ~ Academy. -. 

< In January 1943 he was appointed Assistant to the Assistant .’ 
A d  /QGu 

Chief of Staff for Personnel, U.S. Ground Forces. In July 1944 
he went t o  the Pacific Theater of Operations, serving i n  combat - 
with the Seventh Infantry Division first as Executive Officer of 
Division Artillery and then Division Chief of Staff until August 
1945. He was named Assistant to the Military Governor of Seoul, 
a commissioner of the American Delegation of the Joint U.S., 
U.S.S.R. Commission at Seoul. 

In January 1947 he was assigned to the Office of the Chief 
of Army Field Forces at Fort Monroe, Virginia, as Assistant Chief 
of the Plans Section, New Weapons Group. In June 1948 he became 
Assistant Chief of Special Operations Division and in March 1949 
was appointed Secretary. In July 1950 he was graduated from the 
National War College and the next month was assigned to the 8th 
U.S. Army, Korea, as Chief of the Operations Division, C3 Section. 
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In August 1951 he returned to the National War College as 
an instructor. I n  September of the next year he was transferred 
to Germany as Artillery Commander of the 2nd Armored Division in 
Europe. In June 1953, Artillery Commander of VI1 Corps in Germany. 

Returning to the United States in June 1955, he was assigned 
to Fort Benning, Georgia as Artillery Commander of the Third 
Infantry Division. In August 1956, he was named Chief of Staff, 
First Army. 

In August 1958 he was named as Assistant Deputy Chief of 
Staff for Operations, Plans, Training, U . S .  Continental Army 
Command, Fort Monroe, Virginia and on October 9 .  1959 became 
Commanding General, 2nd Region, U.S. Army Air Defense Command, 
Fort George G. Meade, Maryland. In January 1961 he was named 
Chief, Defense Atomic Support Ayency, Department of Defense, 
Washington, D.C. 

Mr. Chairman m d  Members of the Committee: 

The Defenr-e Atomic Support Agency is a joint organization 

of the Departmen: of Defense staffed by civilians and members of 

each Service. As Chief of this Agency, I report to the Secretary 

of Defense through the Joint Chiefs of Staff. 

The mission of the Defense Atomic Support Agency is to assist 

the Office of the Secretary of Wfense and the Joint Chiefs of 

Staff I the M1 1 3  tar) '  Departmerts and the Military Services within 

those Departments and the Unified and Specified Commands by 

providing techrical, logistic and training advice and services in 

the field of atcrlc weapons and to supervlse the Department of 

Defense a.romic weapons effects test and atomic weapons effects 

- HANDL 
7 

FOKEIGN- - 



Opening Statement - Maj. Gen. Robert H. Booth 
Defense Atomic Support Agency, FY 65 Estimates 

To carry oil? this mission the Defense Atomic Support Agency 

is organized with a headquarters and Joint Task Force-8, the joint 

test organization, i n  Washington, D.C.; a Field C m a n d  at Sandia 

located geographically about the United States. (CHART 1). The 

Defense Atonic Support Agency coqposed of these eight activities, 

has a total authorized strength of 7,120 personnel, 2,012 of whom 

are civilians. 

In F i s c a l  Year 1965, in the areas of Research, Development, 

Test and Evalxarion, the missior. of the Defense Atomic Support 

Agency carrelates w i t h  the safeguards of the Nuclear Test Ban 

Treaty in t h e  areas of responsibility of three major program 

elements; Nuclear Weapons Effects Test, Nuclear Weapons Effects 

Research, and Nuclear Weapons Development. 

Over t h e  pxst several years, there has beer: marked fluctuation 

in the areas of nuclear weapons effects research and nuclear 

weapons effects tests as a result of major changes in National 

Policy regarding the conduct of atmospheric nuclear tests. 

In August 1361, immediately following the Soviet announcement 

to resume nuclear testing, we initiated an underground test 

program w2tb. the limitation that there be no fallout. Shortly 

thereafter, @n 2 4  October 1961, as the Soviets continued to test 

in the atmosphere, Presidential approval was announced for the 

c m s : p  SECTION 144b. ATWI 
!RGY ACT 1954 
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imnediat:  resur.p:ion of a t r r z F ~ 5 s r i c  and h i g h  a l t i t u d e  n u c l e a r  

t e s t i n g .  

N a t i o n a l  P o l i c y  p re r  l U ? i  1 advance p l a n n i n g  and p r e p a r a t i o n  

for such tes t s  b u t ,  t h e  Defersf A t 3 m i c  Suppor t  Agency embarked 

on a t e s t  program and f i e l d e d  a s e r i e s  of h igh  a l t i t u d e ,  a t m o s p h e r i c ,  

underground and unde.rwa?er e v e n t s  w i t h i n  a six months p e r i o d .  A t  

t h e  same time a cor . t inulng n u c l e i r  weapons e f fec ts  r e s e a r c h  program 

was m a i n t a i n e d ,  u t i l i z i n g  bo::. S e r v i c e  and o t h e r  government l a b o r a t o r i e s  

as w e l l  a s  e d u c a t i o n a l  i n s + i t u : i o i ? s .  

Then i n  May 1963, in v i e w  of t h e  i n p e n d i n g  Nuc lea r  T e s t  Ban 

T r e z t y ,  a P r e s r d e c t i a l  a e c i s i o n  uas again madc t o  suspend a l l  bu t  

underground t e s t s .  S i n r e  tr.e r a T i f 1 c a t i x  of t h e  T e s t  Ban T r e a t y ,  

t h e  D?fense Ato%ic S u p p s r t  Agency: w i t h i n  t h e  r e s o u r c e s  a v a i l a b l e ,  

h a s  r e a l i g n e d  b a t h  11: t e s t  and r c j c a r c h  programs t o  b e s t  s a t i s f y  

t h r e e  of the  n a t i o n a l  s a f e g u a r d s .  Our 1963 R e s e a r c h ,  Development, 

Tes: and E v a l r a t i o p  EGdgst r e i l e c t s  th-s r e a l i g n m e n t .  

I n  t h e  program w t  are c o v e r i n g ,  t h e  Defense Atomic Suppor t  

Agency is a l s o  r e s p o n s i b l e  t a  : ? e  S e c r e t a r y  of Defense f o r  a s s u r i n g  

t h a t  n u c l e a r  weapons e f f e c t s  i n f o r m a t i o n  i s  o b t a i n e d  and d i s s e m i n a t e d .  

To f u r t h e r  e x p l a i n  these prograr.5, I have p repa red  a s h o r t  

b r i e f i n g  which I would l i k e  t o  p r e s e n t  t o  you a t  t h i s  t ime. May I 

i n t r o d u c e  C3 lone l  W i l l i a n  J .  F e n l y ,  my Chief  of S t a f f .  
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Mr. Chairman, Members of the Committee: 

I will first discuss the Nuclear Weapons Effects Research Program. 

Defense Atomic Support Agency has requested $36 million to support 

the Nuclear Weapons Effects Research (NWER) Program in Fiscal Year 1965. 

This represents an increase of about 10% over our Fiscal Year 1964 

program level ($33 million). This program is conducted in the Depart- 

ment of Defense Laboratories, together with supporting research 

organizations. (CHART 1) . 
With the treaty prohibition of all except underground nuclear 

tests, and the consequent curtailment of the previously planned Fiscal 

Year 1965 test program, greater emphasis is now being placed on the 
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use of simulation techniqies to obtain some of the required information. 

The major emphasis in this program has shifted in the last few years 

from the effects on standard structures and items of military equip- 

ment to effects on advanced weapons systems and basic phenomena 

measurements in new environments. 

This knowledge is particularly needed for the desigp of hardened 

re-entry vehicles for defense against anti-ballistic missiles -- for 
design of hardened missile launch complexes, and command and communi- 

cations centers -- for assessment of vulnerability of advanced weapons 
Eystems and installations; and to guide the development of strategic 

and tactical doctrine for both offensive and defensive use of o u r  

n;litary forces and for passive defense of o u r  civil population, 

To provide for efficient program formulation and management, our 

program is subdivided into nine areas of weapons effects information. 

These project elements are as indicated in the Defense Atomic Support 

Agency program books. 

The first project area is Air Blast. I n  Air ijlast, the primary 

effort is being directed toward the development of blast effects 

information on re-entry vehicles. This is in support of both the 

anti-ballistic missile program, and the development of hardened 

re-entry vehicles for our own systems. The project element also 

includes the use of high explosive simulation of nuclear weapon blajt 

wave= for effects on or near the surface and at high altltude. (CHART 2 ) .  

2 
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This is a representative group U T  a - i d s  being investigated in this project 

area. (CHART 3). 

The second project element is Nuclear Radiation. This includes 

studies on improved methods of measuring the initial nuclear radiatiGns, 

and on shielding against them. The ultimate aim of this poi-tion of 

the program is an improved capability for tactical exploitation of 

small nuclear weapons as well as the development of procedures for 

defending against their use. The shielding studies, in addition, have 

important applications in defense against large yield weapons, including 

Civil Defense applications. This program also includes investigations 

into the Transient Radiation Effects on Electronics (TREE). This 

work emphasizes a better understanding oi the interaction of radiation 

with electronic components and circuits. This will insure proper 

function of our o m  electronics systems in a nuclear environment by 

improving our electronic component design capability. 

This is a representative group of areas being investigated in this 

project area. (CHART 5 ) .  

(CHART 4 ) .  

The third project element, Underground Protective Structures, 

provides information needed to assess the vulnerability and improve 

the design of hardened underground missile launch complexes, communi- 

cations centers, and command posts. The principal area where infor- 

mation is needed is in the region close to a nuclear burst where the 

crater, debris from the crater, and very high pressure levels exist. 

3 
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(CHART 6). This is a representative group of areas being investigated 

in this project area. (CHART 7). 

The fourth program element is Biomedical. This includes in- 

vestigation of the effects of nuclear weapons upon biologic targets, 

primarily human beings. Lower animals are used experimentally and 

the data is extrapolated to man. The effects include ionizing 

radiation, blast and shock, and thermal. Much effort has gone into 

the establishment of the Armed Forces Radiobiology Research Institute 

where the radiation aspects of nuclear weapon detonations can be 

simulated. This capability is of inestimable value, particularly 

during the test moratorium. A prime effort is now being ,,-,ade in 

the study of dose rates of radiation exposure in the production 

of instantaneous lethality, incapacitation and recovery. These 

studies will lead to far more reliable casualty prediction criteria 

and possibly significantly affect weapons development and field 

operational doctrine. (CHART 8 ) .  This is a representative group of 

areas being investigated in this project area. (CHART 9). 

The Underwater project element is designed to develop information 

on the underwater and above water blast effects resulting from under- 

water nuclear explosions. The major project emphasis is the develop- 

ment of information needed for the design of shock hardened submarines 

and ships. (CHART 10). This is a representative proug df areas being 

investigated in this project area. (CHART 11). 

4 - 
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The Electromagnetic project element has two principal areas of 

interest, radar and communications blackout--and the electromagnetic 

pulse (w effect. From the viewpoint of offense, research is aimed 

at understanding the interaction of nuclear detonations with the ionoshere 

and the earth's magnetic field so as to permit the development of 

tactics to use such detonations as penetration aids. These tectics 

could deny the enemy, the radar and communications coverage necessary 

to employ an effective anti-ballistic missile system. From a defensive 

point of view, this work will lead to a basis for minimizing the 

vulnerability to nuclear effects of the very extensive communications 

systems upon which the positive control of our nuclear deterrent is 

vitally dependent. In the area of Electromagnetic Pulse, there is 

vital need for sufficient knowledge to minimize a potential Achilles 

heel in our own advanced systems, such as hardened Minuteman missile 

launch complexes. (CHART 1 2 ) .  This is a representative group of areas 

being investigated in this project area, (CHART 13). 

The Fallout project element is designed to develop information on 

the effects of radioactive fallout of military significance. This 

program effort is directed toward improving the military fallout 

prediction systems. (CHART 14). This is a representative group of areas 

being investigated in this project area. (CHART 15). 

The eighth project element includes both Thermal and X-ray effects. 

The advent of very large weapons increases the possibility of very large 

numbers of casualties from either thermal burns or secondary fires. 

- 
- 
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Laboratory efforts are concentrated on gaining a better understanding 

of the thermal energy potential of the Anti-Ballistic Missile; the 

critical energy levels required to produce ignition in kindling 

materials; and the atmgspheric attenuation which might reduce 

damaging effects, particularly at large distances. X-ray work 

aims at consolidating and applying the information gained from recent 

tests so as to permit improved design of our own missile systems and 

to exploit X-rays as a means of destroying enemy satellites. (CHART 16). 

This is a representative group of areas being investigated in this 

project area. (CHART 17). 

- 

The last project element is Integrated Effects. It is designed 

to provide required information on those nuclear weapons effects which, 

when acting in combination, may result in signiflcantly greater 

damage than that resulting from any single effect. This research 

seeks understanding of the manner in which separate effects combine, 

and the utilization of this information in predicting target vulnerability. 

(CHART 18). This is a representative group of areas being investigated 

in this project area. (CHART 19). 

This completes o u r  Nuclear Weapons Effects Research Program. I 

will now discuss the Nuclear Weapons Effects Test Program. 

This portion of the Research, Development, Test and Evaluation 

budget is $72 million. The main areas of effort, tailored to support 

one or more of the safeguards, are; a Preparedness Base, an expanded 

6 
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Underground Program, and a Readiness to Test Effort in other environ- 

ments (CHART 20). 

The Preparedness Base is made up of these three separate 

categories. (CHART 21). 

The first category is directed primarily toward the development 

of test instrumentation to support our test programs, both those 

authorized under the Test Ban Treaty, and those for which we are 

achieving readiness. This development program involves a large 

and continuing laboratory effort which has a threefold objective: 

1. To improve existing instrumentation previously developed 

and used in recent test series. 

2. To develop new instruments to measure data (a) under 

extreme environmental conditions (b) and at extreme limits in range 

(of magnitude). 

3 .  To incorporate in all instrumentation the capability 

for very rapid reduction and evaluation of raw data. 

In this project instrumentation is developed only through the 

prototype stage. Actual procurement of instruments, once developed 

would be charged to the technical funds of the test series in which 

used. This development effort is directly related to the first 

three safeguards. (CHART 22). 

The second category in the Preparedness Base is Extra-Military 

Expenses. These costs are requested to operate Joint Task Force 

7 
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EIGHT: t o  o p e r a t e  and m a i n t a i n  f a c i l i t i e s  on J o h n s t o n  I s l a n d ,  and 

t o  p r o v i d e  t h e  e x t r a - m i l i t a r y  s u p p o r t  needed f o r  t h e  underground 

e f f e c t s  s h o t s  a t  t h e  Nevada T e s t  S i t e .  (CHART 23). 

The High A l t i t u d e  Sampling Program (HASP) h a s  been inc luded  

h e r e .  The o b j e c t i v e  of t h e  High A l t i t u d e  Sampling Program is to 

d e t e r m i n e  i n f o r m a t i o n  on t h e  i n v e n t o r y  and movement of weapons 

d e b r i s  i n  t h e  a tmosphere  A s ign i f i cz , - c t  amount of r e c e n t  weapons 

test d e b r i s  w i l l  b e  p r e s e n t  i n  t h e  a tmosphere  d u r i n g  F Y  1965. (CHART 24) .  

Next t h e  Underground F’rogram. The o b j e c t i v e s  of o u r  underground 

program f a l l s  i n t o  two c a t e g o r i e s .  

F i r s t ,  t o  o b t a i n  t h e  d a t a  t h a t  w e  would no rma l ly  s e e k  from - 
c o n t a i n e d  underground s h o t s .  These i n c l u d e :  

1. The t e s t  of d e s i g n  concep t s  f o r  super -hard  command 

and c o n t r o l  s t r u c t u r e s .  

2 .  Ground shock .  

3 .  P h e n m e n a o f  d i f f e r e n t  s o i l s  and rock .  

The Second c a t e g o r y  i s  t o  o b t a i n  as much d a t a  as p o s s i b l e  

t h a t  would normal ly  b e  o b t a i n e d  by tes ts  i n  envi ronments  which 

a r e  now p r o h i b i t e d  by t h e  T e s t  Ban T r e a t y .  I n  t h i s  c a t e g o r y  are 

t h e  f o l l o w i n g :  

1. X-ray c o u p l i n g  and e f f e c t s  on s p a c e c r a f t  components.  

2 .  C r a t e r i n g  p r e d i c t i o n  and e f f e c t i v e n e s s .  

3. The i n v e s t i g a t i o n  of t r a n s i e n t  r a d i a t i o n  e f fec ts  

8 
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on electronics. 

4 .  Electromagnetic pulse mechanism and effects. 

A continual effort is being made to expand and improve the 

underground test program. As new ideas which are feasible and 

profitable are developed, they will be incorporated into the 

program. (CHART 25). 

The Xeadiness to Test (other environments) category is directed 

toward the achievement and maintenance of a readiness posture that 

will enable us to institute prompt nuclear tests in the atmosphere 

should they be deemed essential to our national security. The 

objective of these test programs is to seek important data that is 

denied us by the Test Ban Treaty and which cannot be obtained from 

an underground program. Included in this category, are the following: 

1. Re-entry vehicle vulnerability under dynamic re-entry 

conditions. 

2. Effectiveness of nuclear burst as penetration aids. 

3. Survivability of hardened sites against electro- 

magnetic pulse effects and strong ground shock. 

4 .  Underwater effects. 

5. Tactical nuclear weapons effects. 

6. Improve design criteria and reliability for more 

effective and economical ballistic missile defense systems. 

9 
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We have asked for $13,330,000 in this area. You will note that 

the smallest amount has been requested in this important area. The 

reason is that some of the programs in this category were previously 

funded and are on their way toward the directed readiness posture, 

and will require only periodic updating and holding costs. (CHART 26). 

This complete the Nuclear Weapons Effects Test F’rogram. 

The last program element is concerned with Nuclear Weapons 

Development for which we are asking $1,400,000 to continue research 

to improve safety in four areas o f  atomic weapons vulnerability. 

(CHART 2 7 ) .  

The objective of the DASA Fragmentation project is to determine 

the vulnerability of the components and new materials being used in 

nuclear weapons to hypervelocity fragments, bullets, and special 

shapes likely to be encountered in accidents o r  from anti-ICBM or 

anti-aircraft defenses. Such information will permit us to increase 

the effectiveness of our anti-missile systems, as well as to decrease 

the vulnerability of our warheads to enemy antl-missile systems. This 

work will be coordinated with work performed by other agencies in 

this field. Also included is the Dividing Wall Program, a Joint 

Services-DASA Test Program which is determining the risk of 

accidental High Explosive propagation between weapons stored in 

the various types of structures now in use. 

10 
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The objective of the Fire Project is to assist the Services 

in the improvement of safety procedures to be used when nuclear 

weapons have been exposed to fire during their transportation, 

storage, handling, or deployment and to help design future weapons 

which are less vulnerable to fire. Using the results of past tests, 

we anticipate that we can predict response of new weapons to fire 

without resorting to expensive full-scale testing. 

The objective of the DASA increment of the Impact Project 

is to provide data to decrease the vulnerability of nuclear 

weapons to impact and crushing resulting from accidents, and to 

improve safety procedures during storage, handling, transportation 

and employment. This information is also expected to be helpful 

in the design of future weapons. We believe that sufficient 

information now exists from model and full-scale tests of existing 

weapons to permit the developnent of this program. 

The objective of the DASA increment of the Electronic Counter- 

measures and Accidental Electronics Interference Program is to 

determine the vulnerability of nuclear weapons to Electromagnetic 

Radiation (EMR) and to develop techniques and instruments to measure 

Electromagnetic Radiation intensities in the field, as a basis 

for defining Electromagnetic Radiation danger zones to prevent 

damage to nuclear weapons. This project is being closely coordinated 

11 
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with the Navy's Hazards of Electromagnetic Radiation to Ordnance 

(HERO) program. 

We shall try to answer any questions or to elaborate on any of 

the programs within the areas of our responsibility. 

12 
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