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THRESHOLD TEST BAN AND PEACEFUL 
NUCLEAR EXPLO SIONS TREATIES

THUR SDAY, JULY 28, 1977

United States Senat e,
Committee  on Fore ign  Relations,

Washington, D.C.
The committee met at  10:55 a.m., pur sua nt to notice, in room 

4221 Dirksen Senate Office Building, Senator  Claiborne Pell presid­
ing.

Presen t: Senators Pell, Church, Glenn, Case, and  Percy.
Sena tor Pell. The Committee on Foreign  Relations will come to 

order in  open session.
We apologize to the  witnesses and the  o thers for th e prolongation 

of the closed session.
OPENING STATEMENT

Today the  Committee on Foreign Relations is ho lding the  firs t of 
four hearings on the  proposed Threshold Test Ban and Peaceful 
Nuclear Explosions Treaties. Witnesses are  the Honorable Philip  C. 
Habib, Under  Secre tary of State  for Political Affairs, and the  Hon­
orable Paul  C. Warnke, Direc tor of the  Arms Control and Disarm a­
ment Agency.

The Threshold Test Ban Treaty, which would limit undergroun d 
tests  to a level of 150 kt, was agreed to at a summit meeting in 
Moscow in July  1974. The treaty  was not submitted for the  Sen­
ate ’s advice and consent, however, since the  executive branch 
wished to reach a furth er  agreement limit ing peaceful nuclear 
explosions. Tha t second tre aty  was signed in May 1976, and the  
executive branch subm itted  the  two treaties to the  Senate last  
July.  Ear lier this year, the  new adm inis trat ion reques ted that  the  
Committee on Foreign Relations hold hearings on the  two t reat ies, 
and these  hearings  a re the  r esu lt of that  request.

As chairm an of th e Subcommittee on Arms Control, Oceans and 
Inte rnation al Envi ronment of the  Committee  on Foreign Relations, 
these  trea ties  are of special inte res t to me, and I intend to make  
cert ain that  the committee’s four hear ings  on these  two treaties 
are  thorough and comprehensive . At the  second hearing  next 
Wednesday, the committee is scheduled to receive testim ony from 
the  Cent ral Intelligence Agency in executive session, and hear 
witnesses from th e Dep artm ent of Defense in open session. A t final 
hearings in September, the  committee will hear from the  Energy  
Research and Development Administ ration and nongovernmental 
witnesses.

(1)



2
These two tr eat ies  must  be considered with in the  context  of ou r 

overall arms control objectives—in part icular, a comprehensive  te st 
ban. Mr. Warnke has  just  retu rned from Geneva, where he repre­
sented the United State s in the  firs t tri lat era l discussions on a 
comprehensive tes t ban. The part icipa nts, Grea t Brita in, the  
United States, and the  Soviet Union are par ties  to the Limited Test 
Ban Treaty , which was heralded in 1963 as a major firs t step 
toward a complete end to nuclear testing. The world still await s 
the  fulfillm ent of th at  14-year-old commitment. I hope that  Mr.
Warnke will give us a progress repo rt in connection with his tes ti­
mony today.

There are a number of key issues to be considered: Is a  complete *
end to nuclea r explosions—a comprehensive test  ban  t rea ty—in the  
natio nal interests of the  United States? Would ratification of the  
Threshold Test Ban and Peaceful Nuclear Explosions Treaties  r ein ­
force efforts to achieve a comprehensive tes t ban? Would the  na- *
tiona l security  interest s of the  United S tates—including the pres er­
vation  of n uclear deterrence—be main tained under the Threshold 
Test Ban and Peaceful Nuclear Explosions Treaties? Would those 
two treaties f urt her U.S. nonproliferation objectives?

These are questions that  should be asked. They are simple ques­
tions, but they are  vital.

I look forward to these  hear ings casting  illuminatio n on these  
subjects.

Mr. Habib will be the  fir st witness.
Would you care to lead off?
STATEMENT OF HON. PHILIP C. HABIB, UND ER SECRETARY 

FOR POLITICAL AFF AIR S, DEPARTME NT OF STATE
Mr. Habib. Mr. Chairman, I am pleased to have an opportunity 

to discuss with the  committee today the  t rea ty between the  United 
State s of America and  the  Union of Soviet Socialist Republics on 
the  limitation  of un derground  nuclear weapon tests  with its proto­
col and the  treaty  between the  United State s of America and the  
Union of Soviet Socialist Republics on underground nuclear explo­
sions for peaceful purposes with its protocol and agreed statement.

The goal of the  United States in the  area of cons train ts on 
nuclear testing has long been an adequately  verifiab le comprehen­
sive test  ban. Pres iden t Car ter strongly supports such a ban. The „
two trea ties  we are addressing today are  useful steps in that  direc­
tion and the  President and Secretary  Vance urge advice and con­
sent  to the ir ratification.

BACKGROUND OF TREATIES -

Since 1945 the  Uni ted States has recognized t he need to prevent 
the  spread of nuc lear  weapons and to stop the ir fur the r develop­
men t and, indeed, in 1946 proposed the  Baruch plan to control 
atomic materials.  Although our proposals did not gain inte rna tion­
al acceptance, our efforts continued. Since 1958, we have consis­
tently held that  an adequate ly verifiab le cessation of nu clear tes t­
ing would be in our nat ional interest.
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In purs uit of this goal, in 1963, Pres iden t Kennedy presented to 
the  Senate  the  firs t tre aty  to limit  nuc lear  explosions, the  “Trea ty 
to Ban Nuclear Weapon Tests in the  Atmosphere, in Oute r Space 
and Under Water.” This trea ty, called The Limited Test Ban 
Treaty , reduced the  dangers to mankind by placing restr ictions on 
the  par ties ’ weapons test ing activities, but it did not ban und er­
ground explosions. Although the  problem of ver ification precluded 
the  achievement of a comprehensive test  ban at that  time, the  
part ies pledged themselves to continue negotia tions to the  end of 
‘̂seeking to achieve the  discont inuance of all test  explosions of 

nuclear weapons for all time .” The Limited Test Ban Treaty is now 
in force for 105 countries.

Another milestone  in reaching our goal was achieved in 1968 
when President  Johnson presen ted to the  Senate  the  T reaty  on the  
Non-Proliferation of Nuc lear Weapons. The purpose of this tre aty  
is to prevent the  spread of nuclear explosive capabi lities and pro­
mote the  peaceful uses of atomic energy. It obligates the  par ties  to 
pursue negotia tions of effective m easures to cease the nuclear arms 
race. The Non-Prolifera tion Trea ty is in  force for 101 countrie s and 
ano ther 11 have signed but  no t yet  ra tified.

Thus our efforts to achieve an effective cessation of nuc lear  
test ing reflect our desires to end competit ion in nuc lear  weapons 
development, to dem onst rate  our good faith to the  nonnuclear 
weapons states who have forsworn nuc lear  weapons, and, thereby, 
to contribute to our nonproliferation  objectives. These nonnuclear 
weapon state s are  looking to us, the  United Kingdom, and the  
Soviet Union, to meet the  underta king contained in artic le VI of 
the  Non-Proliferation Treaty  that we shall “Pur sue negotia tions in 
good fa ith on effective measures relatin g to  cessation of the  nuclear 
arms race at an early d ate  * * ”

THRESHOLD TEST BAN TREATY AND PNE  TREATY

With this background in mind, let me tu rn  to  the  Threshold Test 
Ban and Peaceful Nuc lear Explosion (PNE) Treaties. These trea ties  
mark the  f irst  additional limitations to be placed on nuclear explo­
sions since the  1963 Limited Test Ban Treaty . They demo nstra te 
the  continuing desire of both ourselves and the  Soviet Union to 
achieve a complete cessation of nuclear testing .

While these  agreements are complicated, they reflect  the  com­
plexity  of the  problems which the  United State s and Soviet negoti­
ators  faced. The fact th at  these  problems were overcome demon­
strate s once again th at  with  patience and  mutual good will, even 
complex problems touching on national security concerns can be 
worked out. Each treaty  contains useful precedents th at  may con­
trib ute  to the  solution of analogous problems in a comprehensive 
test  ban.

PROVISIONS OF THRESHOLD TEST BAN TREATY

With regard to the specific provisions of the  two trea ties , I would 
like to discuss briefly several of the more significant points.

The Threshold Test Ban Treaty requires each par ty to prohibit,  
to prevent, and not to car ry out any unde rground nuc lear  weapon
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tes t having a yield exceeding 150 kt and to keep the  number of 
underground te sts to a  minimum.

Verification is made the  responsibility of each party using its 
own national technical means of veri fication. To assist each party 
in its verification efforts, a protocol to the  t rea ty establishes  specif­
ic provisions for an extens ive exchange of data, an important step 
which goes beyond the  Limited  Test Ban Treaty. The protocol 
requires that  data  on geographical boundar ies and geological and 
geophysical characteristic s of t he testing areas  be exchanged, and 
provides that  testing is limited to specifically designed test sites.

In addition, for the  firs t time, each par ty will provide to the 
other specific data  for two nuclear weapons te sts from each geophy­
sically distinct testing are a for calibration  purposes. This data  will 
include yield, date, time, depth and coordinates. Thereafter, after  
each future  tes t has taken place, the  geographic coordinates of the  
tes t location are to be given.

Soviet agreem ent to the  U.S. proposal to exchange these detailed 
dat a to assist each side in calib rating and improving its national 
techn ical means of verifica tion represen ts a significant develop­
men t in cooperation between our two countr ies.

I should make clear  to  you that  in the  event of Soviet tests at or 
nea r 150-kt level, we could not be absolute ly cert ain that  the yield 
is at or below 150 kt. However, in this  regard, taking into account 
the  uncerta intie s in our monito ring systems, the  weight of the 
evidence supports  the  jud gme nt th at  t he Soviet Union has respect­
ed th e threshold in the  last 15 months.

PROVISIONS OF PNE  TREATY

At the  time the  Threshold Test Ban Treaty was concluded, the 
two sides recognized th at  they  would have to assure that  neith er 
par ty could gain, through nuc lear  explosions for peaceful purposes, 
benefi ts which would otherwise be precluded to the  parties under 
the  Threshold Test Ban Trea ty. This was necessary because there  
is no distinc tion between the  technology of nuclear explosive device 
which could be used as a weapon and one which could be used for 
peaceful purposes.

The PNE Treaty,  a companion to the Threshold Test Ban Treaty, 
was developed to meet thi s need. This trea ty, toge ther  with its 
associated protocol and an agreed statement, covers all under­
ground nuclear explosions outside of nuclear weapons test  sites, 
whether in the  ter rito ry of the  part ies or in thi rd  countries. In 
concluding th is trea ty, the  United State s pursued three basic objec­
tives: Peaceful nuclear explosions must  not provide weapon-related 
benefits  otherwise  precluded by the  Threshold Test Ban Treaty; 
The fact that  nuclear explosions for peaceful purposes do not con­
trib ute  such benefits mus t be adequately  verifiable; and The t reaty 
must be consis tent with exist ing inte rna tion al obligations, in par­
ticu lar  the Limited Test Ban Treaty of 1963.

In achieving  these objectives, it was necessary to go beyond the 
Threshold Test Ban Trea ty. The PNE Treaty provides for more 
extensive data exchange and,  of p art icu lar  significance, the estab­
lishm ent of procedures for onsite access by observers with technical 
equipm ent. Specifically, the tre aty  requires that  extensive amounts  
of information be provided about the  detai ls of any project involv-



ing nuclear explosions for peaceful purposes of whatever yield both 
before and a fter  th e explosion.

The cent ral problem of not allowing weapon-re lated benefits  oth­
erwise precluded by the  Threshold Test Ban Trea ty was solved by 
ensuring tha t no individual explosion would have a yield exceeding 
150 kt. In other words, the thresholds  in the  two trea ties  are 
identical.

This requ irement enta ils special procedures when the aggrega te 
yield of a group explosion is l arge r tha n 150 kt.  The verifying side 
is gran ted the  right to have observers and inst ruments  at the  site 
of a group explosion to determine the  yield of each device in the  
group. In addition,  observers may be permitted  on the basis of 
consul tation  between the  part ies for explosions with aggregate 
yields between 100 and  150 kt.

In sum, this  t rea ty sets a precedent for regu lating nuclear explo­
sions for peaceful purposes: The Soviets have agreed that  such 
explosions must not provide weapon benefits otherwise  precluded 
by the  Threshold Test Ban Treaty . They have abandoned the ir 
original position th at  nuclear explosion for peaceful purposes 
should not be regulated  a t all.

I will leave to officials of the  Arms Control and Disarmament 
Agency, the  Energy  Research and Development Administration,  
and the  Department of Defense the  fur the r discussion of these two 
trea ties  and the ir associated protocols as well as the  specifics of the 
dat a to be exchanged and  th e functions of observers.

ROLE OF TREATIES IN NATIONAL POLICY

Mr. Chairm an, we have asked for the  Senate’s advice and con­
sen t to  th e ratifi cation of these  two trea ties  because of the ir useful­
ness in controll ing nuc lear  weapons development and in inhibiting 
the  spread of nuc lear  weapons. I believe the  political benefits 
which can accrue to us by the ratif ication of these trea ties  are  as 
significant as the  contr ibutions which they  make  to the control of 
nuclear weapons. The limitations which they  impose will not be 
detr imental  to our security and their  verification features can be 
very helpful in o ther a rms  control negotiations.

The trea ties  also provide that  large yield nuclear explosions will 
no longer be carried out by the  parties. Thus, this  rest riction 
imposes a significant quantitativ e limit  on the  nuc lear  weapons 
development competition.  This is a real  and present benefi t of 
these  tre aties.

If we were not to rati fy these two trea ties , I believe it would be 
to our disadvantage. Oth er count ries are  looking to us and the  
Soviet Union to end our testing. While these  trea ties  will not 
completely end th at  testing, they  do represe nt genuine progress 
toward that  goal. If we were not to rati fy them,  it could cause 
concern as to our willingness to seek a comprehensive  test  ban. 
Likewise, were we not to fulfill this  undertaking  that we have 
negotiated, it could h inder our efforts to press forward with negoti­
ations on fur the r a rms l imitat ions.

Finally , were we not to rati fy the  trea ty, it is possible that  
higher yield tests  could resume, a resu lt which would be directly 
con trary to the  essence of the Pres iden t’s determ ination to achieve 
the  ea rly and tota l cessation of nuclear testing.
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On th e other hand, Mr. Chairman , ratif icatio n of the  two trea ties  
will build confidence and meet  the  reasona ble expectations of our 
negotiating partn er th at  arm s control negotiat ions with the  United 
States will resu lt in concrete progress. This, in turn, will provide a 
positive diplomatic climate for negotia tions with the  United King­
dom, the  Soviet Union, and even tuall y other nation s to achieve an 
effective comprehensive ban on nucl ear testing.

Than k you, Mr. Chairman.
Sena tor Pell. Thank you very much, Mr. Habib.
Before going to questions by my colleagues-----
Mr. Habib. Mr. Chairman, might I make a suggestion? Consider­

ing th at  we are working in tandem , I would suggest th at  Mr. 
Warnk e read his opening sta tem ent  before we have questions.

Sena tor Pell. Tha t is exactly wha t I was going to suggest. I 
suggest you might  want to go ahea d and read your stateme nt, Mr. 
Warnke.

STATEMENT OF HON. PAUL C. WARNKE, DIRECTOR, ARMS CON­
TROL AND DISARMAMENT AGENCY, ACCOMPANIED BY:
ROBERT W. BUCHHEIM, ACTING U.S. COMMISSIONER, STAND­
ING CONSULTATIVE COMMISSION, AND DEPUTY CHIEF, U.S.
DELEGATION TO THE PEA CEFUL NUCLEAR EXPLOSIONS
(PN E) TREATY NEGOTIATIONS.
Mr. Warnke. In your opening sta tem ent  you raised  four impor­

tan t questions. I would like to give my answers to those, and then  
read my state men t, and in response to questions, give fur the r 
documentation  as the basis for t he answers.

QUESTIONS RAISED IN OPEN ING STATEMENT

You ask first, is a  complete end to nuc lear  explosions—a compre­
hensive tes t ban tre aty —in the  national  inte rests of the  United 
State s? My answer to th at  is an enth usiastic  “Yes.”

You asked, second, whether ratif icatio n of the  Thresho ld Test 
Ban Treaty and the Trea ty on Peaceful Nucl ear Explosions would 
reinforc e our efforts to achieve a comprehensive tes t ban. Again I 
would give a resounding a ffirm ative  a nswer to th at  question.

Third,  you asked whe ther  the  natio nal secur ity inte rests of the 
United States , including  the  preservatio n of nucl ear deterrence, 
would be main tained und er the  Thresho ld Test Ban and PNE 
Treaties. I believe it would not only be main tained, I believe it 
would be improved.

Then, finally, you asked whether the  two trea ties  would fur the r 
our nonproliferation objectives. In my opinion, they  definitely 
would.

I am happy to have an oppo rtuni ty to appear before you today to 
discuss th ese two treaties, the  TTB Tre aty and PNE Trea ty 

ROBERT BUCHHEIM

Accompanying me to assis t in answe ring any questions th at  the 
committee  may have is Rober t Buchheim who is the  Acting U.S. 
Commissioner of the Stan ding  Consultative Commission which was 
established in accordance with  the  Anti-Ballistic  Missile Trea ty 
and the n assigned simi lar function s with respect to the  interim
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agreement on control  of defensive arms. Mr. Buchheim par tic ipa t­
ed in the  PNE T reaty negotia tions in Moscow.

WHAT TREATIES DO

The two treaties that  we are  examining here  today impose d irec t 
res tra ints on underground nuc lear  explosions—weapon test s as 
well as nuclear explosions for peaceful purposes. Thus, they  supple­
ment the  Limited  Test Ban Treaty  of 1963 and cons titute a step 
toward complete elimination of nuc lear  test ing.

Because of th e problem of dis tinguishing between nuclear explo­
sive device technology applied for weapon-re lated purposes and 
that  applied for peaceful purposes, both trea ties  have been de­
signed to be pa rt of one comprehensive regime. The TTB Treaty  
places a limit  of 150 kt on all underground nuclear weapon tests , 
which is the  ident ical limit  placed on individual underground nu­
clear explosions for peaceful purposes in the  PNE Treaty . The two 
treatie s contain verificat ion provisions not found in previous arms 
control agreements which are  essential to this  treaty  regime, and 
which, we believe, will have importa nt precedentia l value as well.

In his stateme nt, Under Secretary  Habib has described the  main 
featu res of the  treatie s and discussed the ir significance in the  
context of in ternat ional efforts to reduce the  risk  of nuc lear  war. I 
would like to confine my remarks to a  na rrow, but  vi tal topic—how 
the  adminis trat ion’s reques t for prompt Sena te action on these  two 
trea ties  rela tes to its goal of achieving  a comprehensive ban on 
nuclear explosions a t an early  date .

TREATIES’ RELA TIONSHIP TO COMPREHENSIVE BAN ON NUCLEAR 
EXPLOSIONS

Pres iden t Car ter has on severa l occasions expressed his firm 
commitment to achieving an adequately verifiable comprehensive 
nuclear test  ban trea ty. He believes that  such an agreement could 
promote U.S. and global security in a number of ways. By placing 
balanced constraints on Soviet and U.S. n uclear weapon programs, 
a comprehensive tes t ban would be an impor tant  factor in stabiliz ­
ing the  bila tera l strategic relat ionship and would therefore en­
hance  the  security of both count ries in an equitable manner. An 
effective comprehensive measure—one th at  covers all nuc lear  ex­
plosions, whe ther  designated to be for weapon test ing or peaceful 
purposes—would also make a major contr ibution to our nonprolif­
erat ion objectives.

Diplomatic efforts on beha lf of a comprehensive agreement have 
already begun. Last  month, as a resu lt of a  decision taken at the  
Moscow meetings  between Secretary  Vance and Foreign Minister  
Gromyko in March, the  Un ited State s and the  Soviet Union carr ied 
out several days of exploratory discussions in Washington. For the  
past  2 weeks, beginn ing on July 13, tri lat era l talks,  involving the  
United States , the  Soviet Union, and the  United Kingdom, were 
held in Geneva.

IMPORTANCE OF BRINGING TREATIES INTO FORCE

The question may be asked why we wish to press forward with  
ratif ication of the  TTB and PNE Treaties while we are  moving
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vigorously to negotia te a comprehensive agreement th at  would be 
beyond thei r provisions. There are  severa l reasons  why we atta ch 
importance  to bringing these  two trea ties  into force.

While the adm inist ratio n believes th at  it is in the  natio nal int er­
est to seek an adequately verifiable prohibit ion on all nucl ear 
explosions, not ju st a lim it at 150 kt, it nonetheless recognizes tha t 
the trea ties  now before you, by const raining the  development and 
testin g of new high-yield warheads and bombs, would have a sig­
nifican t modera ting effect in the ir own right.  We would hope th at  
any obstacles to the  conclusion of an effective comprehen sive tes t 
ban can be eliminated at  an early  date. However, as a hedge 
again st the possibility th at  the  negotiating process wil l take  longer 
tha n we would hope, we believe th at  it would be desirable  and 
prudent to h ave a formal  regime prohib iting explosions over 150 kt 
alrea dy in place while we proceed w ith the  comprehensive test  b an 
negotiations.

Moreover, I think we should keep in mind th at  a comprehensive 
tes t ban of continuing dura tion  may requ ire agre ement to i ts term s 
by all nuclear-weapon states . The ent ry into force of these trea ties  
would thus provide valuable insu rance agai nst resum ption of 
high er yield n uclea r testing.

Another importa nt reason  for proceeding with  ratification of th e 
two trea ties  now is th at  it would give us a basis for building upon 
some of the trea ties  valua ble provisions in negot iating  a compre­
hensive test  ban. Many of the  provisions of the  TTB and PNE 
Treat ies will not, of course, be direct ly applicable  to the differing 
scope and verification problems inh ere nt in a comprehens ive ban 
but  other provisions could be carri ed over intac t. And several pre­
cedents will be imp orta nt and relev ant. The recognition  th at  each 
side must furni sh dat a to assist the  other’s national technical 
means of verification is significant. Of even more significance, 
moreover, is t he recognition th at  in some cases even natio nal tech­
nical means in combination with the  dat a furnished should be 
supplem ented to ensu re adequate verification. Where  this  occurs, 
the  principle will be establi shed by the  PNE Treaty  th at  observers 
with  equipment are  autho rized  to assure compliance with treaty  
provisions. On-site verification is a  valid tool t ha t can be helpful in 
establ ishing  an adequ ate verification regime in a comprehensive 
ban on all nuclear tests  including  explosions for peaceful purposes.

With respect to the  lat ter , the negotia tions failed to disclose any 
means for carry ing out individu al nucl ear explosions for peaceful 
purposes above 150 kt with out raisin g the  risk of making available  
mil itar y benefits otherwise precluded by the  threshol d ban on nu­
clea r weapon tests. As a resul t, the  thresh old for individua l nuclear 
explosions for peaceful purposes was set at  the  same level at  the  
thres hold  for nucl ear weapon tests. The logical extension  of this  
provision to a regime where the  thres hold for nuc lear  weapon tests  
would be zero would be a ban on peaceful nucl ear explosions as 
well. It should be added th at  a number of the feat ures  of th e TTB 
and PNE Treatie s th at  we consider most valuable , particularly, 
provisions rela ting to verificat ion, involved concessions and depa r­
ture s from previous positions by the  Govern ment of the  Soviet 
Union.
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Prompt ratifi cation of the two trea ties  can have the  addit ional  
favorable effect of c reat ing a more promising clima te for the  cur­
ren t comprehensive tes t ban negotia tions to which you, Mr. Chair­
man, and members of this  committee have for a long time lent  
support. The Soviet negot iators  now are  the same ones who worked 
out with our delegation the treaties now before you. The Soviet 
Government has emphasized that  it  regards the  TTB Treaty  regime 
as an important product of Soviet-American cooperation, and that  
it attaches great significance to its early ent ry into force. Th at was 
emphasized to me by the  chairman of the  Soviet delegation in 
Geneva in  the past  2 weeks.

We believe that  our  failu re to rati fy the  trea ties  could raise 
doubts in the  minds of the Soviets about the  reliability  of the  
United States  as a negot iating  par tne r, and could thus  diminish 
prospects for an early  and successful conclusion of a  comprehensive 
trea ty.

CONCLUSION

In conclusion, we believe that  t he TTB and  PNE Trea ties—while 
certa inly less desirable tha n a comprehens ive ban in promoting the 
objective of curbing the  nuclear arms competit ion and nuclear 
proliferation—are  nonetheless useful as immedia te, even if in terim  
steps. It is our view, moreover, th at  th e time table for concluding an  
effective comprehensive agreement would be advanced by prompt 
favorable Senate  ac tion on these t reat ies.

Tha t completes my statem ent,  Mr. Chairm an.
Senator Pell. T hank you very much, Mr. Warnke.

HOW VERIFICATIO N WOUL D BE ACH IEVED

First , I am delighted in your sta tem ent  with the  references you 
have made throughout to the  possibility of verificat ion. I wonder if 
you could enlarge a litt le bit on your thoughts  with regard to 
verification.  Some have said you were not giving enough emphasis. 
I notice in your sta tem ent  you give a very strong indication. I 
wonder if you could give us your thoughts  on how verifica tion 
would be achieved.

Mr. Warnke. I recall  the  previous colloquy very well, Mr. C hair ­
man. I am delighted to give a concrete example  of my position on 
verification.

It seems to us th at  verificat ion is absolutely essential when you 
are  dealing with nuc lear  explosives, tes t bans or limits, because 
otherwise you end up with  a treaty  which is a source of friction 
and controversy ra ther  tha n one which is an improvement in bi­
late ral relations and one which is genuinely effective.

It is our feeling that  scientific and technological developments  
have been such during the  past severa l years  that  we can have 
good confidence in the  verifiabi lity, both of a  Threshold Test Ban 
Trea ty and the companion PNE Treaty  and eventually in a com­
prehensive t est ban trea ty.

One of the featu res th at  I have emphasized  in my sta tem ent  is 
the  precedent th at  would be set, par ticu larly by the  PNE Trea ty, 
for certain measures of verification th at  can stand us in very good 
stead  when it comes to a  comprehensive  test  ban.
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Obviously we can place very heavy reliance on wha t is refer red 
to as our national technical means of verification. We have exten­
sive teleseismic facilities that  enable us to determine not only the 
existence, but the size of eith er nuclear explosions or earthquakes.
This will be obviously a very important measure in verifica tion in 
both the  Threshold Test Ban Trea ty and a comprehensive test  ban.

In addition, however, in these  trea ties  the re is extensive provi­
sion for exchange of da ta which will significantly improve our 
ability to utilize the  national technical means. Mr. Buchheim, of 
course, is thoroughly familiar  with all of these provisions both in 
the  treaty  and in the  protocol and can spell them  out in extrem e 
detail.

But the  fact is that  by exchanging data , which enables us to 
calibrate our own national technical means to detect, we signifi­
cantly improve and refine our own detection techniques .

Now, in addition to tha t, in the  PNE Trea ty the re is provision *
for onsite inspection of a very detailed natu re. Now, the mand a­
tory, or the onsite inspection as of ri ght  exists, of course, only when 
you reach a certain magnitude of explosion which creates a verifi­
cation problem. But these  provisions, i t seems to us, can be adapted 
and carried over in a comprehensive tes t ban tre aty  and can sig­
nificantly improve our ability to  verify.

TR EA TY ’S EXPLOSIO N THRESHOLD

Sena tor Pell. My recollection is th at  H iroshima was about 22 kt.
This is calling the threshold  a t 150.

Mr. Warnke. Yes.
Sena tor Pell. Does that  mean that  explosions up to seven times 

the  Hiroshima bomb would not fall under this  treaty?
Mr. Warnke. T hat  is correct.
SMA LLE ST EXPLOSION VER IFIABLE WITHOUT ONSITE INSPECTION

Sena tor Pell. What  would be the  smallest size explosion that 
you believe could be verified w ithou t onsite inspection?

Mr. Warnke. Of course, the  problem of the  small er explosions do 
not arise  as a  ver ification problem unde r these trea ties  because the 
only th ing  th at  is controlled is anything in excess of 150 kt.

The problem of what  the  minimum explosion is that  could be 
detected is one that  would have to be resolved in the  negotiation of 
a comprehens ive test  ban trea ty. It would require additional verifi­
cation procedures even beyond those contained in the  PNE Treaty.
We have been considering a number of these  proposals. We have ,
tabled  some of them  in our prel imin ary consul tations with the 
United Kingdom and the  Soviet Union in the  past 2 weeks and we 
will continue when we resum e our consul tation  to explore these 
other verification procedures.

ENV IRO NMENT AL IMPAC T TR EA TY  AS TWIN  TO PNE  TREA TY 
SUGGEST ED

Sena tor Pell. Mr. Habib, in connection with the  peaceful nuclear 
explosions, I would think th at  toge ther  with this tre aty  should go 
some simi lar trea ty, perhaps as set forth  in S. Res. 49, my own 
suggestion for an internatio nal  environm enta l impact sta tem ent  so



11

th at  one would know wha t the  effects of the peaceful uses are as 
well as being able to monitor and inspect.

For example, the Soviets, as you know, are considering changing 
the  course of the ir rivers from moving to the  Arctic Ocean into the 
Black Sea and Caspian Sea in order to make more fertile  t ha t area. 
If they  did that  through the  use of peaceful nuclear explosions 
the re would be less fresh wate r in the  Arctic, there fore less freez­
ing, a smaller size of the  Arctic Ice Cap, and warmer  climate 
throughout the  N orthern Hemisphere, substan tially warmer, which 
would have an impact on agriculture  and the  way of life of many 
countr ies in the Northern Hemisphere. This is an obvious tw in of 
the  Nuclear Peaceful Explosion Treaty,  a  tr ea ty along the line of S. 
Res. 49.

What would be the viewpoint of th e Department in this  regard?
Mr. Habib. I don’t think the re is any doubt that  t he Department 

would consider the environm enta l considerations you have raised 
as a subject of considerable importance. I don’t have a departm ent­
al position on it and I don’t wan t to express it, but  wh at I will do is 
see to it th at  we directly  will provide an answer for the  record. I 
would suggest additionally th at  that  question be raised  equally 
with some of the  othe r witnesses who will be coming before the 
committee from othe r agencies who are  more direct ly concerned 
with environmental problems. But we will provide a departm enta l 
position for th e record.

Sena tor Pell. I appreciate th at  very much because this  subcom­
mitte e has oversight not only arms  control but  over oceans and 
inte rna tion al environment. We would hope that  there would even­
tual ly be some departm ental approval of this  concept which is 
certainly  a nat ura l twin to the  Peaceful Nuclear Explosion Treaty.

Mr. Habib. In previous testimony, I have been reminded by one 
of my colleagues, the Dep artm ent has expressed agreement with 
the  basic purpose of S. Res. 49 which we see as a responsible 
assessm ent by nations of en vironmental effects of th eir  actions on 
other nations . I will give you a more specific answer to the  direct 
questions  you have asked.

[The information referred to follows:]
State Department Position On S. Res. 49—Supplied by Department of State

As stated by Mrs. Mink, the Assistant Secretary  of State for Oceans and Interna­
tional Environmental  and Scientific Affairs, during  her  testimony before the Sub­
committee on Arms Control, Oceans, and International Environment on March 31, 
1977; wi th certa in reservations, Senate  Resolution 49 has  th e suppor t of the Depart­
ment  of State. We are entirely supportive of th e concept of in ternation al coopera­
tion to assess the environmental effects in other countries of one s tate’s actions, and 
we are takin g a  number of steps to encourage  the development of agreeable interna­
tional procedures. Of course, we also support  Principle 21 of the Stockholm Declara­
tion concerning a state’s responsibility to ensure  that  activities within  its jurisdic­
tion do not cause damage to the environment  of a nother state or of a reas beyond 
the limits of national  jurisdiction.

Senator  Pell. I am very glad indeed. I mus t say as the  author  of 
th at  resolution I would be most interested in your thoughts and 
position and seek to work o ut changes so th at  we could move ahead 
in tand em rather tha n both  of us digging our feet in on any 
par ticula r issue.

Mr. Habib. You are n’t suggesting necessarily changes in this 
treaty  per se?
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Senator Pell. No.
Mr. Habib. But of the resolution?
Sena tor Pell. T hat  is right.
Sena tor Church.

DISTINGUISHING PEACEFUL TEST

Senator Church. What is a  peaceful test? How is it to be distin ­
guished from a tes t for other  purposes? India  when it exploded its  
first  device declared it was a peaceful test.

Mr. Warnke. If I might try  to answer that  question, and I will 
ask my colleague, Mr. Buchheim to supplement it , under the trea ty 
the  distinc tion is in terms  of location. In othe r words, any nuclear 
explosive device which is exploded on a  nuclear weapons test site is 
counted as a weapons test. Anything that  takes place outside tha t 
location is a peaceful nuclear explosion.

Now, since the  limit  is the  same for both the  importance of 
distinguishing between t he two doesn’t exist except where you have 
group explosions. Group explosions are  subject to certain definite 
cons train ts and the  group explosions can only be for peaceful pur­
poses.

As far as the  kinds of purposes th at  they are  used for, I would 
like to point out, first of all, that  our PNE program is basically 
static.  It is a study program at  the  present time. I think  the 
funding for fiscal year 1977 amou nted to a tota l of $1 million. The 
Soviet Union, on the  other hand, has a more active PNE program. 
They exploded, I think, an average of about  five PNE’s a year. 
They have exploded something like 40 in the  13 years  that  they 
have had a PNE program. The breakdown as to the  uses of the ir 
PNE ’s is that  approximately  half of  these events seem to be associ­
ated  with the ir oil and gas indus try. They have used them  for 
put ting  ou t gas  fires, used them for exploiting oil reserves. About a  
thi rd are, I believe, considered for deep seismic sounding research 
and some five were cratering explosions for water resource develop­
ment. Then they  have had some use in mining operations.

Sena tor Church. May a peaceful test  be conducted in the  atmo­
sphere or must it be confined to  underground?

Mr. Warnke. PNE ’s, Senator  Church, are subject to the  Limited 
Test Ban Trea ty of 1963. They can only be conducted underground, 
and the  provisions of th e treaty  requ ire that  no radioac tive debris 
go outside the  nation al terri tory .

Sena tor Church. How can you determine reali stica lly whether 
or not the*test has milit ary advantages or has no mili tary  advan­
tages other tha n the  fact that  i t may not exceed 150 kt.

Mr. Warnke. We believe that  it is very difficult to determine  a 
difference between a peaceful nuc lear  explosion and a nuclear 
weapon. That is why in our negotiations  it was concluded t ha t the 
same limi t ought to be set for both.

POSSIBILITY OF AGR EEIN G TO PEACEFUL TEST S BEING PRECEDENT

Senator Church. By agreeing th at  peaceful tests  may be permis­
sible, even though they are  undergroun d, and even though they 
may not exceed 150 kt, is th at  a precedent for other nations who 
wan t to develop nuclear weapons to say “We are  conducting peace-
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ful tests,  they  are  being conducted underground and since the  
United States  and the  Soviet Union have reserved this  r ight we a re 
still conforming with your established practice formalized by your 
tre aty ”?

Mr. Warnke. In our opinion, it would be far bet ter  to have a 
comprehensive tes t ban which precluded any nuclear  explosions. 
We believe, however, t ha t this  t rea ty would be an improvement on 
the existing s ituat ion und er which the re is no limit  on the  kiloton- 
nage, or megatonnage for t ha t mat ter,  of PNE ’s. This does sett le it. 
As a resul t, I think it inte rfere s significantly with some poten tial 
uses of PNE ’s, and as a consequence I believe it fur ther s the  
nonproliferat ion cause. I would point out that  under a regime in 
which there was no restr ain t on PNE ’s the  Indian Government 
went ahead and developed what they  termed a peaceful nuclear 
explosive.

EFFECT OF PNE  TREATY ON COMPREHENSIVE TEST BAN 
NEGOTIATIONS

Sena tor Church. Accepting that  as a persuas ive answer, then do 
you have any concern th at  by agreeing to a sepa rate  and permissi ­
ble t rea tment of peaceful explosion as between the  two countries it 
will then be more difficult  to negotiate a comprehensive tes t ban 
treaty  that  doesn’t also exclude peaceful undergroun d explosions?

Mr. Warnke. I don’t thi nk  it increases the  difficulty. I think  we 
have to recognize th at  t ha t difficulty exists because of the  fact that  
the  Soviet Union has a more active PNE program tha n we have. I 
would say that  ratif ication of the  PNE Trea ty is a step toward  
eventual elimination  of al l nuclear explosions.

Mr. Habib. Also, if I may interject, it seems to me, as my col­
leagues remind me, it implies quite explicit ly that  the re are  weap­
ons benefi ts from peaceful nuclear explosions. Therefore, the rela ­
tionsh ip between peaceful explosions and possible weapons applica­
tion is made qu ite clear.

PROGRESS IN DETERRING NUCLEAR ARMS RACE QUESTIONED

Senator  Church. I am going to support these  two treati es. I 
think the  arguments for them grea tly outweigh any arguments 
against them. But I mus t say that  I firs t greeted the  Limited Test 
Ban Trea ty as a  tr emendous  b reak through in the  direction of arms 
control. Now, looking back on it, I have doubts because the  excep­
tions to the  limited tes t ban actua lly intensified and accelerated 
testing underground.

Looking back I wonder whe ther  i t real ly was an advance towards 
arms control. I accept your  argu men t and will support them  and 
will vote on the  ratif ication of the trea ties , but 150 k t is a level so 
far beyond the  actu al mil itary needs of both countries that each 
country is not inhibited by the  threshold procedure on its mili tary  
program and test ing program. Tha t level is jus t so high  t ha t in the  
sense of limiting fur the r development of nuclear weapons it does 
not have very much meaning .

I say  th is because I thin k we may be building castles in the  sand,  
devising these nice treaties and thin king we are  making progress 
and the n the  tide will come in and all of them will be swept away,

96-875 0  - 78 - 2
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and" we will find they have not really  been a det errent  to the 
nuclear arms  race a t all.

I really hope that these steps which I commend and support, 
limited as they are, will lead to the  comprehens ive test  b an treaty. 
It has been 16 years  now since we made the  promise. Unt il we get 
that  far  I really  don’t think we have made much progress. I say 
that  without in any way underes tima ting  the  difficulty I know is 
involved or the  hard work in the  negotia tions that  have made 
these trea ties  possible.

Mr. Warnke. If I may say briefly in response, Sena tor Church, I 
don’t disagree with a thin g you have said. If I thought these 
trea ties  were a subs titute for a  comprehensive  t est  ban, I could not 
come before you to support them. But they  are n’t a substitute . In 
my opinion, they  are a step forward, and they  will facil itate  our 
progress in negotia ting a comprehensive t est  ban.

Sena tor Church. It is on th at  ground that  I will support them.
Thank you, Mr. Chairman.
Sena tor Pell. The gentlem an from New Jerse y, Mr. Case.
Senator Case. T hank  you, Mr. Chairm an.

DIFFERENCE IN ARMS CONTROL ASSOCIATION AND FEDERATION OF 
AMERICAN SCIENTISTS VIEWS

Gentlemen, I thin k you have pre tty much answered the  ques­
tions that  not only I, but the  Congress, I thin k as a whole, and the 
people of the  country have about these  two trea ties.  Senator 
Church emphasized them pre tty  much. Why do you come down on 
the  side of a group like the  Arms Control Association and the 
Federation of American Scient ists comes down on the  other side? 
What is the reason for that?

Mr. Warnke. I believe, Senator  Case, th at  the  reason is essen­
tially  the question of where this  hangs. I mus t say t ha t when these 
were firs t proposed that  I had much the  same negative reaction 
that  has been expressed by some who still hold th at  position. I 
regarded them  as being possibly a  substitu te for a genuinely effec­
tive comprehensive test  ban. But they  have now been negotiated. 
They have been signed and they a re not a substi tute.

We are cur rently actively working on a comprehensive test  ban. 
As the  chai rman has pointed out, I have jus t returned from 2 
weeks in Geneva. We have had  previous sessions both with the 
Soviet Union and the United Kingdom. We find a willingness on 
the  part  of al l three countries to move forward to a negotia tion of a 
comprehensive tes t ban. As a ma tte r of fact, the  Threshold Test 
Ban Treaty  specified tha t the  par ties  would underta ke to continue  
to work toward  a cessation of nuclear weapon tests. So that  I do 
regard them  as  being a genuine step forward.

I rega rd it as being something that  we are  able to accomplish on 
a bila tera l basis with the  Soviet Union and tru st  that  they provide 
good backup and assurance for some possible complexities in work­
ing out a genuinely mu ltil ate ral  comprehensive test  ban that  will 
include all nuclear weapons tests.

Sena tor Case. T hank  you.
Have you anything you wish to say to tha t, Mr. Secretary?
Mr. Habib. No, sir.
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POSSIBILITY OF ALLOWING SOVIET EXPLOSION FOR RIVER DIVERSION

Senator Case. In connection with the negotia tions of the  Compre­
hensive Test Ban Treaty , the  Pres iden t has stated a definit ive 
position, the  possibility that  the  Soviets might be allowed some 
explosions for projects such as river diversions and so fo rth. What 
is your position on that  so far  as they  ent er into negotia tions?

Mr. Warnke. Our objective is a  comprehensive t est  ban tha n will 
end all nuc lear  explosions, whe ther  for peaceful purposes or for 
weapons tes t purposes. We recognize th at  the re is a difference of 
position because of the fact th at  the  Soviet Union has these poten ­
tial  uses for which they  th ink  the PNE’s may be valuable. We can’t 
go into a negot iation  and present  them with an ultimatum because 
I have never found that  an  effective way to negotiate with an equal 
partner . We would hope to be able to persuade them  t ha t wha tever 
the  benefits may be, they  are  far  offset by the  risks and by the  
prolife ration  consequences of cont inuing w ith the  n uclear program. 

SOVIET ATTITUDE TOWARD ONSITE INSPECTION

Senator Case. On the  question of explosions above 150 kt, do you 
think that  if these treatie s were ratifi ed the  Soviets would ever 
ent er in a kind of peaceful program which would lead to onsite 
inspections? Are they  still touchy and sensitive th at  they will not 
have onsite inspection? you have urged the  value of one of these 
trea ties  as a  b reak through on the  question of verification. I wonder 
if th at  will ever come into  effect.

Mr. Warnke. Our feeling on t ha t is th at  they have agreed  in the  
PNE Trea ty to cer tain  onsite inspection procedures which would 
certa inly  be far  in excess of anythin g th at  the  Soviet Union has 
been willing to contemplate in the  past.

Now, as to w hat they  would do in fact, I can’t guess at  th is point, 
but  they would e ither have to permit  these  onsite inspection proce­
dures or forego the  kinds of PNE uses which would bring these 
onsite procedures into  effect. We would prefer the  lat ter  because 
we would like  to see an end to a ll nuc lear  explosions.

Sena tor Case. I th ink  tha t is a very good answer.
The chief thin g th at  they have agreed to in respect to verifica­

tion and notifica tion is information about  the  t erra in  and th at  sort 
of thing. Those a re the  ch ief usefu l things th at  th ey have agreed  to 
and I am not complaining about that .

Mr. Warnke. Yes.
LIMITATION AND OBSERVANCE OF 150-KT LIMIT

Senator Case. On the  other side of this thing will the  limit of 
testing to 150 kt let us conduct the  tests  that  we, at  leas t for the  
foreseeable future, may find necessa ry for our weapons programs?

Mr. Warnke. My answer to tha t, Sena tor Case, would be th at  I 
think we have  to  recognize that  a rms  control agreements do in fact 
control arms, and th at  they would impose res tra ints on us th at  
would not otherwise exist. We believe, however, th at  our nat ional 
security is enhanced as long as we have res tra int s which will apply 
equally to the  Soviet Union. Any constraints th at  would exist on 
our weapons development would apply to them as well.
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Senator Case. Would you answer the  question as to w heth er this 
informal adherence to the  150 kt  limitation  specified in the  pro­
posed Threshold Test Ban Treaty  has been respected  by both sides?

Mr. Warnke. It certa inly  has  been observed by the  United 
States. We are  curr ently reviewing the  methodology th at  we have 
used for estim ating  the  yield of Soviet undergroun d explosions.
This is being studied carefu lly by the  executive branch  at the 
present time. I am happy to report that  at the  pres ent time there 
is no indicat ion whatsoever th at  the Soviet Union has not complied 
with its obligations with respect to the  150-kt threshold.

Senator Case. We have a pre tty  good idea wha t tests  they  have 
conducted d uring tha t t ime including the estim ated yields? *

Mr. Warnke. Yes, we do, Senator.
Senator Case. T hank  you, Mr. Chairman.
Senator Pell. The Se nator from Ohio, Mr. Glenn.
Senator Glenn. T hank  you, Mr. C hairman. *

WHY 150-KT LEVEL WAS PICKED

From wha t I know now I will vote in favor of th e trea ties  here, 
but  I do have some reservations  about how thi s will be viewed here  
and around the world. Why was the  150-kt level picked? T hat  is a 
big boom.

Mr. Warnke. Tha t is a very big boom, Sena tor Glenn. As has 
been pointed out, it is 10 times in excess of th e Hiroshima bomb. It 
was a negotia ted figure. It was the  best th at  could be done at the 
time.

Senator Glenn. Who insisted on the  150? Did we wan t that  or 
did they w ant that?

Mr. Warnke. I th ink  there were proponents of that  level on both 
sides.

DEVELOPMENT OF SMALLER NUCLEAR WEAPONS

Senator Glenn. The reason I ask th at  is th at  we a re tending in 
this  country, and I guess the  Russians are, too, to make smalle r 
and smaller atomic weapons like 8-inch arti ller y shells that  are 
down to the  few kt  range. I gath er this  would not stop any of th at 
development whatsoever unless  we maybe use this  as a step to get 
to the comprehensive ban. Is th at  correct?  „

Mr. Warnke. Tha t is correct. A lot  of weapons development will 
escape any impact from this.

Senator  Glenn. I want to bring  that  out because I think it is 
very, very important that  people not misunderstand that  th e nucle- >
ar  weapons development is stopped somewhat. These are  big weap­
ons th at  we a re stopping. They are weapons of such size tha t they 
obviously set up seismic tremors. The trea ties , as I understand 
them,  and as you have presented them  this morning, have nothing 
to do with anything  un der  th e 150 size?

Mr. Warnke. T hat is correct.
LEVEL OF EXPLOSION RELIABLY DETECTED

Senator Glenn. What kind of kilotonnage of subkiloton level can 
we rel iably verify or detect as having been exploded? From outside
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the borders of the Soviet Union by w hatever means can we realia - 
bly detect any explosion down to the  1 kt, just to pick a figure?

Mr. Warnke. I th ink  we would have no as suran ce that  by means 
outside the  Soviet terr itory we would be able to get below th at  
level.

Senator Glenn. From outside the  Soviet terr itory do we have a 
confidence level tha t we could detect with reliabili ty?

Mr. Warnke. That is som ething still under study. It, of course, is 
not relevant to th ese trea ties  because it is a t a very high level th at  
the  threshold is set, but  I think  opinions up to this  point differ on 
this. It is one subject, of course, that  will have to be examined in 
terms of what other kinds of supp lementary verification procedures 
will have to be developed for a comprehensive test  ban.

Senator Glenn. Does anyone else at  the table  have a figure they 
can give me on wha t they feel is tru ly verifiable?

Mr. Warnke. There are figures, Senator  Glenn, but  they  are  
classified.

CAL LING TEST BY ANO THER NAM E

Senator Glenn. I though t t ha t migh t be the  answer.
Even with onsite  inspection at  present, would it be possible, say, 

to tes t a device for  a delta  class ballist ic missile and call it a PNE 
and explode it which would be in effect a tes t by ano ther name?

Mr. Warnke. I think  the re is no question, Senator  Glenn, th at  
that  could be done, but, of course, there would be no point in doing 
it unde r these  treaties because the  limi t is the same for both. So it  
does not ma tte r what they call it. Now, when you have a compre­
hensive tes t ban th at  would be a problem if you had a PNE 
exception.

METHODS OF VERIFIC ATIO N

Senator Glenn. Verifica tion real ly concerns me as it does in the  
SALT talks  and other areas. I think  that  is the  key to the  whole 
thing. Can you elaborate a bit? The verifica tion has been made the  
responsibil ity of each par ty using its own technica l means  of verifi­
cation. Does that  mean we rely on our seismic information? What 
methods are  available outside of tha t? We have hea t analysis . Do 
we have different methods so tha t we have a high confidence level 
or do we have a low confidence level without onsite, Russian coo­
peration, which I know we would be dubious of, that  we can detec t 
anything covered under this treaty  absolutely, finally and without 
doubt?

Mr. Warnke. I don’t think th at  100 percent certa inty , Senator  
Glenn, is atta inab le. We believe th at  the  measu res that  we have 
provided have adequate  verificat ion and th at  the re would not be 
significant possibilities of violation that  we could not detect.

Senator Glenn . I would think  tha t would be tru e with 150 kt. As 
I said before, th at  is a big one going off.

Mr. Warnke. Yes, it is.
Senator Glenn. I would think  that  we could pre tty  reliably 

discover t hat . I am concerned that  we expand this  tre aty  by other 
means into lower levels of development. Then we would be gett ing 
somewhere. Big weapons have been developed in  the past. They are
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available for use, if we are  crazy enough to use t hem, on both sides. 
Whether we are limit ing those or not this  is a step forward. I hope 
it is a  ste p toward the  co mprehensive ban.

POSSIBILITY OF LOWERING THRESHOLD BELOW 150

My question is, is the re anything going on righ t now th at  would 
lower this  thres hold down to below 150 as an addend um to this  or 
follow-on trea ty, or would th at  only come about on a comprehe n­
sive ban?

Mr. Warnke. We believe th at  the re would be no purpose in 
trying to negotiate a lower thresh old at this  point. We thin k th at  
our efforts instead  ought  to be directed toward  a comprehensive  
ban. As I say, the  developm ents thu s far  in our consul tations  are 
sufficiently promising so th at  we believe we ought to exer t our 
efforts toward achieving basic desirable goals.

TREATY’S EFFECT ON U.S. TESTING

Senator  Glenn. Will we be able to conduct any tests  we have 
planned when this goes into  effect? Will this  cut out the  testing?

Mr. Warnke. I am sure  it would cut out some test s th at  other­
wise would be conducted. As I said in answe r to a previous ques­
tion, it would have  t he same impact on t he Soviets.

ATTITUDES OF OTHER NATIONS

Sena tor Glenn. Our main  concern is t he spread  of nu clea r weap­
ons to thir d world natio ns as we spread the  benefit s of nucle ar 
power aroun d the  world for power generation.  We have talked 
about th at  a lot. We have thing s in the  mill right now both in 
adm inist ratio n proposals and our proposals here  th at  we a re in the 
process of working out. Have you had any feedback on what the 
att itude of o ther  natio ns has been on this ? Other nations, some of 
them , even openly sta te they wan t to develop nuc lear  weapons. Do 
they  oppose any such limit ation s as we a re proposing in this treaty  
or do you thin k they  would all be w illing to accept this  if we could 
expan d it beyond jus t United States-Russian  relat ionship?

Mr. Warnke. The contracts  I have had, Senator  Glenn, with 
represen tativ es of o ther  countr ies, including some of those th at  we 
rega rd as having nucl ear poten tial, have been very positive with 
respec t to these treat ies. As I mentioned, I recen tly returned from 
Geneva. The Conference Committee on Disa rmam ent is in session 
the re at  the  prese nt time. I appea red before the  Conference Com­
mit tee on Disarmament to explain our objectives w ith respect to a 
comprehen sive tes t ban. I had the  oppo rtuni ty to have bila tera l 
discussions with a num ber of represen tativ es and they  all believe 
th at  these  trea ties  will be a step forward toward controll ing both 
the  nuclear  arms competit ion and siminis hing the  risk  of prol ifera­
tion.

Senator  Glenn. Have any of these  other natio ns indicated a 
willingness to establi sh such treatie s on the ir own with you or 
oth er nation s?

Mr. Warnke. The Unit ed Kingdom, of course, has  volunteered 
its adher ence to the princip le of these treat ies. We have not hear d 
as yet from France and China. As far as the  nonn uclear weapon
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states are concerned, we wouldn’t want them,  of course, to b 
part ies to these  treaties because it would appear to give thei 
permission to go ah ead both with nuc lear  weapons up to  150 kt  an 
with PNE’s.

VERIFICATION TECHNIQUES BESIDES SEISMIC

Senator Glenn. What othe r techniques are  the re for verificatio 
besides seismic?

Mr. Warnke. I believe that this  subject will be addressed by tl  
CIA witnesses when they appear.

Senator Glenn . That is all I have right now, Mr. Chairma:
Thank you.
Senator P ell. The gentle man from Illinois, Mr. Percy.
Senator Percy. Mr. Warnke , you and I have had discussion aboi 

verification in the  past. I have indicated th at  that  is the  litmi 
test. I st ill have a lot of problems. In the  two agreem ents you c iti 
a useful precedent for verificat ion procedures and have indicate 
that  each side in this  case must  furn ish data , and permit on-si 
inspection by the other nations’ representatives.

SIGNIFICANCE OF VERIFICATION TECHNIQUES

Could you expand on the significance of the  verificat ion tec 
niques? You may have done it while I was out of th e room. Is it 
change in the Soviet Union’s a ttitude  from the  past and, if so, wl 
do they now feel it essen tial that  the re be on-site verificatioi

Mr. Warnke. With regard to the  provisions of t he trea ty, the  
are  two precedents at  leas t which strike us as being very valuab 
for th e future.

One is the  exchange of data  in which the re are  detailed  pro  ̂
sions for the exchange of information with respec t to geophysic 
conditions, for furn ishin g test  results  from two previous tesi 
which enable us the n to calib rate and refine  our own nation  
technical means of verification. This enables us to calib rate 01 
equipm ent and put  ourselves in a position where  can have a high 
level of confidence about the use of  our teleseismic capability. Th< 
the re is also, w ith respec t to group explosions in the  PNE Treaty, 
very detailed provision for on-site inspection and even for the  u 
of certain seismic devices which can be utilized by the  Unit, 
State s on Soviet terr itory. Mr. Buchheim can go into more detai l 
you wan t t hat , Senator  Percy, as to the  exact na ture of this. The 
are  the  two basic elements that  we think  const itute  very valuab 
examples  for the  fu ture .

STATE DEPARTMENT AND ACDA REACTION TO RESOLUTION 124

Sena tor Percy. Have you, Secre tary Habib, asked for the  Sta 
Department reaction to Senator Kennedy’s resolution 124 inti 
duced by him and six other Members? The resolution calls for 
mutual cessation of a ll nuclear explosions and Pres iden tial effoi 
to seek a treaty  ending all nuclear explosions. Has the  Departme 
taken a position on tha t?

Mr. Habib. We welcome the  support shown by this  resolution 1 
our efforts in the  direct ion of a comprehensive tes t ban trea ty. . 
far  as the  proposal in the  resolution for an immediate  cessation
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testing our discussions with the United Kingdom and Soviet Union 
are still in this exploratory phase or prelimina ry phase that  Mr. 
Warnke spoke of and no proposal to suspend testing during the  
discussions has  been made.

I will let Paul  supplement tha t to whatever extent he wishes but 
that has been our position a t th is stage.

Mr. Warnke. As Secre tary Habib has said, Senator Percy, we do 
welcome this  as a support for our basic objective. I t would be very 
good if  we were able to agree with the  Soviet Union on an  immedi­
ate cessation. But the  problem, of course, is that  of the peaceful 
nuclear explosive program of the Soviet Union. We have, first of 
all, to resolve th at  question because otherwise we would be in a 
position were we would both perhaps suspend nuclear weapons 
tests, but  they the n would be continuing with PNE’s, and we would 
not have assurance that  they weren’t gett ing weapon benefits out 
of that .

So, the  PNE problem has to be resolved before we can have a 
moratorium.  As far  as the  second pa rt of the  resolution is con­
cerned, the  business of setting  forth  a new proposal for a compre­
hensive tes t ban trea ty, our feeling is th at  one of th e major objec­
tives is to get maximum adherence from other states . I thin k we 
can get maximum adherence if we try  to develop the key elements  
of a treaty  in these  tri latera l consul tations, but  then tur n the 
ma tter of elaborating that  in a full tre aty  in the  conference of the  
Committee on Disarmam ent because the n it will not appear to be 
jus t a superpower deal but ra ther  something which is a genuinely 
and inte rnation ally  devised tr eaty .

ADM INISTRAT ION’S OBJECTIVE CONCERN ING COM PREHENSIVE BAN

Sena tor Percy. For clarifica tion as to the  adm inis trat ion’s posi­
tion, the  President has indicated that  he wanted to move toward a 
more comprehensive tes t ban but  has always mentioned that  ther e 
will be some allowances for explosives such as the  Soviet projects 
on rive r diversion. Is the adm inis tration seeking a tota l compre­
hensive tes t ban of all kinds or will it seek one with certain 
exceptions such as river diversion as was mentioned?

Mr. Warnke. Our objective, Sena tor Percy, is to have a genuine­
ly comprehensive ban which would prohibit all nuclear explosions, 
whe ther  for peaceful purposes or for weapons test ing purposes. The 
Pres iden t’s stat ement  recognizes tha t the  Soviet Union at  the  pre­
sent  time  does have a PNE program. We have to take that  into 
account. We would hope to be able to persuade them  that  that  is 
not worth  doing in terms of its interference with a genuine compre­
hensive  tes t ban and  the fact that  it would not be as effective in 
discouraging pro liferation.

Sena tor Percy. Is it not tru e th at  if you did allow exceptions 
unde r a comprehensive test  ban the re would be the  possibility of 
weapon benefits from the  peaceful explosions?

Mr. Warnke. That is our view. We have not been able to think 
of any means by which you could preclude the  acquisition of weap­
ons benefits  from peaceful nuclear explosions.

Senator Percy. It is almost a case of go for broke, all or none, 
and try  to achieve tha t. I would hope th at  the  Soviet Union, who 
knows as well as any nation on E art h the  potential dangers, would
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cooperate on this  problem. Really it is one are a where we can 
cooperate with them  because I thi nk  they  are  as concerned as we 
are  a bout it.

EFFE CT OF NOT RATIFYIN G TTB TREA TY

Finally, in your testim ony you say, “The Soviet Govern ment has 
emphasized th at  it regar ds the TTB Tre aty regime as an imp orta nt 
product of Soviet-American cooperation and th at  it attaches gre at 
significance to its earl y ent ry into force.”

You have testifie d this would have a negative effect upon the 
comprehens ive tes t ban treaty  if we refuse to rati fy this. It will 
also have a negativ e effect on our whole relat ionsh ip or our ability 
to do anythi ng. Cert ainly  we are  trying to move toward gettin g 
down to brass tacks  on SALT II which is the  big payoff for the 
whole world. Wouldn’t this  be a step back, with  every thing in­
volved, in our rela tionship  with the  Soviet Union which is some­
wha t perilous right now? All of us would wan t to see some repa ir 
work done witho ut sacrificing principles . In those area s where we 
do have a mutuality  of inte rest  we ought to keep moving ahead.

Mr. Habib. I think  th at  is perfect ly true.  There is no question 
but th at  it would have such a consequence. There is no reason why 
it should not be rati fied  in term s of its precedential elements in 
respec t to the  comprehensive test  ban.

REPOR TING OU T TREATIE S QU ICK LY RECOMMENDED

Sena tor Percy. Mr. Chairman, this  testim ony which we have 
heard today I consider extrem ely good. I know all of fully appre ci­
ate  t he tremendous amo unt of work which has gone into something 
like this. We have a couple pieces of pape r which repr esen t tens  of 
thousands  of man-h ours of thou ght on both sides. I thi nk  now, 
havin g done your end of it, it is up  to us to move wi th dispatch and 
repo rt these  out. I hope we will move very  quickly and put them  on 
the  floor of t he Senate . I will enth usiastically  and wholeheartedly 
be working toward ratific ation.

Mr. Warnke. Tha nk you very much, par ticu larl y on beha lf of 
my colleague, Mr. Buchheim.

Sena tor Pell. Tha nk you, Sena tor Percy.
I have a series of questions here  th at  maybe you would care to 

answe r to put in the  hea ring record for the  par liam ent ary  debate  
on t he floor in regard to the  ratifi catio n of these treat ies.

The first  one is di rected to Mr. Warnke.

ANSWER TO THOSE WHO HA VE RESERVATIO NS

One, as you know, t he  two t rea ties  now under consideration have 
not generated  a gre at deal of enthusiasm . Some groups, such as the  
Arms Control Association, and the  Federation  of American Scien­
tists,  have opposed the m. This lack of en thusiasm  has been evident  
across the political spectrum.

How would you answ er those who have these  reservations. How 
strongly does t he  adm inis trat ion supp ort these  treatie s and desire 
the ir ratifi catio n?

Mr. Warnke. I endeavo red to answer th at  basic question before 
in term s of whe ther  thi s is a substitu te for a comprehensive tes t
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ban or a step toward it. I think  our present conduct of discussions 
with the  Soviet Union and the  United Kingdom indicates this  is a  
step forward to the  comprehensive test  ban. As a consequence I 
support th ese trea ties  unqualifiedly.

Mr. Habib. And the adm inis trat ion does.
Sena tor Pell. To be specific, why would the Arms Control Associ­

ation be opposed? Because th ey feel i t postpones the comprehensive 
test  ban  tre aty?

Mr. Warnke. Tha t is the  only reason  I could imagine. If this 
were to defer a comprehensive tes t ban negoation the n it might be 
regarded as being a negative sort  of thing. Since in our opinion it 
will advance negotiat ions which are  already scheduled it should be 
regarded as being a posi tive step.

Sena tor Pell. As a politician I say a ha lf loaf is be tte r tha n no 
loaf. They would ra the r w ait for a  whole loaf.

Mr. Habib. I might put  it the  other way. You put  the  dough in 
the  oven and you wait for th e bread.

ONSITE INSPECTION: PERSONNEL, EQUIPMENT, AND COST

Senator Pell. If circumstances required onsite inspection  of a 
Soviet peaceful explosion, how many people and how much equip­
ment would be required and how much would a single onsite 
inspection cost?

Mr. Warnke. I believe, Mr. Buchheim would be in a position to 
furni sh more information on th at.

Mr. Buchheim. Senator Pell, the  tre aty  provides for the  number 
of personnel onsite depending on t he  scope of the  activity. There  is 
a schedule of such numbers of personnel provided for in the  tr eaty . 
Rather tha n go through th at  schedule, I can jus t give you a range 
of typical numbers . It would be somewhere in the  r ange  of 6, 10, 15 
people, numbers of tha t sort, with  their equipment.

Sena tor P ell. W hat would be the  cost? About  $100,000?
Mr. Buchheim. Several hundred thousand  dollars I think  would 

be the  broad way to characterize it. More or less depending on the 
scope of the activity.

Sena tor Pell. Less tha n $500,000, but more than $100,000?
Mr. Buchheim. Tha t is righ t. I think ERDA would be bet ter 

prepared to give you an estimate on tha t.
Sena tor Pell. Is any tes t now being conducted or scheduled to be 

conducted on any weapons system which would hold up the  Com­
prehensive Test Ban Treaty?

Mr. Warnke. I am not sure  I understand the  question, Senator 
Pell.

WEAPONS TEST S WHICH WOULD BE HELD UP

Sena tor Pell. Is any test ing of weapons now going on that  would 
be held  up  by a  Comprehensive Test Ban Treaty?

Mr. Warnke. If we are  able to get a comprehensive tes t ban, of 
course, it would be jus t a question of when the  test ing would be 
suspended totally. We would, I suppose, at any time th at  it went 
into effect have an ongoing program which would have to be sus­
pended.
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Senator Pell. Is any  weapon presently  being tested  that  would 
be held up by the  passage of the  Threshold Test Ban Treaty?

Mr. Warnke. I believe as of March 1976, aft er the  PNE Treaty 
was signed, that  both part ies have since that  time abided by the  
limit  of 150 kt. So the re are  no tests  being conducted at the  p resent 
time tha t would be in terfe red with by these treat ies.

OTHER NATIONS CONDUCTING NUCLEAR TESTING

Senator Pell. What about any other nations? I know tha t China 
is, but  do we know if any other nation has conducted nuclear 
testing?

Mr. Warnke. The French , of course, have an ongoing test ing 
program.

Sena tor Pell. Any others?
Mr. Warnke. We have a cooperative agreement with the  British 

with  regard  to weapon tests. They don’t have any sort of PNE 
program, to the  bes t of my knowledge.

Sena tor Pell. You have no evidence that  any othe r nation has 
exploded a nuclear weapon?

Mr. Warnke. Not since the  In dian explosion 2 years  ago.
Sena tor Pell. That is the  only other nation , to the  best of your 

knowledge, th at  ha s exploded a n uclear weapon?
Mr. Warnke. T hat  is correct.
Sena tor Pell. Do any other nations have weapons?
Mr. Warnke. I have no such information.

UNITED STATES AND SOVIET UNANNOUNCED NUCLEAR TESTS SINCE 
LTB

Sena tor Pell. How many unannounced nuclear tests  has the  
United States conducted since the  Limited Test Ban Treaty , and 
how does this number compare  with the  Soviet Union?

Mr. Warnke. I would have to furn ish that  inform ation for the  
record, Senator Pell. I am not sure  of t he  degree of classification.

Sena tor Pell. Is i t classified?
Mr. Habib. Yes, it  is. I think it was provided to the  committee  in 

a lette r. If i t has not been, it could be on a classified basis. Tha t is 
classified informat ion. It has been provided to the  committee  on a 
classified basis.

Sena tor Pell. I am aware of tha t. Could you submi t for the  
record what inform ation could be published  in the  open record in 
this  regard?

Mr. Habib. We will take a look at tha t, yes, sir.
Sena tor Pell. I think  it would be helpful in the  course of the  

debate  i f we had, if not  a  figure, a t leas t an estimate.
Mr. Habib. We will tak e a look at  i t and respond, Mr. Chairman.
[The information  r efer red to follows:]

United States and Soviet Unannounced Nuclear Tests Since LTB—Supplied 
by ACDA

As of August 1, 1977 the  U.S. had  announced a tota l of 297 nuclea r tes ts since the 
Limi ted Test Ban Treat y was signed on August 5, 1963. The total number of U.S. 
tes ts is presently classified. The need for the class ifica tion of the number of U.S. 
tes ts is u nder review  in  l igh t of the Protocol to t he  TTBT.
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Although the Soviet Union rare ly announces  tests, the U.S. has publicly identified 
124 seismic signals as presumed nuclea r tests  during the same period. This number 
should not be considered definitive for two reasons: (1) curre nt U.S. nation al techni­
cal means of detection cannot provide assurance tha t all tests conducted by the 
Soviet Union are detected and, (2) information about the exact number and yields of 
Soviet tests is classified to protect our intelligence sources, capabilities, and meth­
ods.

RESULT OF 1963 COMPREHENSIVE TEST BAN

Senator Pell. Would th e stra tegic  balance be fundamentally  dif­
feren t today if we had negot iated a comprehensive tes t ban trea ty 
in 1963 and both sides had complied with it? Unde r the  same 
circumstances what  would have been the  result if we h ad complied 
and the  Soviet Union had conducted some undetected tests?

Mr. Warnke. T hat was in 1963?
Senator Pell. Yes.
Mr. Warnke. I think the  answ er to the  firs t question is t ha t the 

strategic balance would be more stable today tha n it is because the 
technology would not have developed to the  point at  which there 
would have been some danger to the  reta liatory  capabi lity of each 
side. As it is, we would have a stable  strategic  balance , in my 
opinion, had we had a comprehensive tes t ban back 14 years  ago.

It would be less precarious and  less subject to change by f urther  
technological development. Obviously, if the  Soviet Union were to 
continue  test ing while we uni late rally gave up that  opportunity, 
ther e would be a  risk t ha t they  could achieve someth ing in the way 
of meaningful advantage . Any res tra int ought  to be equal on both 
sides.

EQUIPPING SYSTEMS WITH WARHEADS WITHOUT FURTHER TESTING

Senator Pell. Is there any known system now in any stage of 
development which you could not equip with a satisfactory  war­
head without fur the r nuclear testing?

Mr. Warnke. Again, I th ink  t ha t any such information would be 
classified. I think I can give a  general answer, which is t ha t at the 
present time both sides have a superabundance of both strategic 
and tact ical nuclear weapons and that  there fore  any inter ference 
with the  fur the r accumulation could only be in the  intere st of the  
national secur ity of both and in the  interest  of mankind.

Sena tor Pell. Would it be in the  classified area to specify a 
par ticu lar  system?

Mr. Warnke. I believe tha t it would be.
DEVELOPMENT AND DEPLOYMENT OF GREATER THAN 150-KT 

WARHEADS

Sena tor Pell. Under Threshold Test Ban Tready rest rain ts, 
would the  United States develop and deploy warheads with yields 
subs tant ially  greater  tha n 150 kt? If so, how would reliability  be 
assured in the  instances of subst anti ally  greater yields tha n 150 kt?

Mr. Warnke. You would have to break that  down into the  exist­
ing weapons and futu re weapons. As far  as existing  weapons are 
concerned they would not be affected except perhaps over a period 
of time by some erosion of confidence and reliability which, of 
course, would be an erosion which would apply on both sides. For
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the  futu re I think that  would be a question which would depend 
upon mili tary  judgment. You could obviously develop a warhead 
which had greater yield. You would not have the  degree of confi­
dence in it that  you might have  if you were free to tes t them.

REPLACEMENT AND PROCEDURES FOR MAINTAINING CONFIDENCE IN 
STOCKPILED WEAPONS UNDER CTB

Senator Pell. Under a comprehensive tes t ban, what procedures 
would be implemented for reta ining confidence in  stockpiled nucle­
ar  warheads over time? Would the re be development and deploy­
ment  of new warheads unde r a comprehensive test  ban? By “new” 
I mean different,  replacement for them.

Mr. Warnke. You could in fact replace warheads without fur ther 
tests. There is no question of the  fact that  the re would be some 
deteriora tion of confidence in  the  stockpile, but  again th at  deter io­
ration would apply to both sides. Since the  basic objective of our 
nuclear weapons is to deter the  use by the  other side, any erosion 
of confidence that  occurred would make the  prospective of a  first- 
strike atte mp t less likely, and there fore deterrence would be im­
proved.

Senator Pell. Are there any new technologies which would help 
the  United States  and the  Soviet Union assure reliability  under a 
comprehensive test ban regime?

Mr. Warnke. I believe that  technological  developments do exist 
that  would increase confidence in the  rel iabili ty, yes.

Senator Pell. Could you ment ion wha t they are?
Mr. Warnke. They would be principa lly, I suppose, extrapola­

tions from previous tests. I thin k I would prefer to have an answer 
to tha t come from our  ERDA rep resen tatives.

EFFECT OF CTB ON UNITED STATES AND SOVIET STRATEGIC 
ARSENALS

Senator Pell. What would be the  re lative effects of a comprehen­
sive tes t ban treaty  upon the  United States and Soviet strateg ic 
arsena ls? Would there be a grad ual diminution  of those arsenals?

Mr. Warnke. The comprehensive tes t ban, of course, would not 
requ ire any reductions  in the  existing arsenals  on both sides. So it 
would not  affect numbers except prospectively.

Senator  Pell. Is th ere  an y rule  of thumb  as to the time when th e 
effectiveness of a nuclear weapon—5 years, 50 years, 500 years?

Mr. Warnke. I have no rule  of thumb, Sena tor Pell. I think it 
would be stric tly speculative.

Sena tor Pell. As you pointed out earl ier, without testing, and 
without replacement, the re is an increasing sense of lack of reli­
ability  in th at  weapon, and they  would have a greate r reluctance 
to use it?

Mr. Warnke. T hat  is correct.
Sena tor Pell. The same thing , of course, is true  w ith convention­

al weapons?
Mr. Warnke. T hat would be true,  too.
Sena tor Pell. I know in World War II we were equipped with 3- 

inch amm unition from World War I and the  fuses fell apart. A 
simi lar situa tion  could obtain with  nuclea r weapons, too?
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Mr. Warnke. I thin k the  phenomenon would be comparable.

PRIORITIES OF U.S. TESTING PROGRAM ASSURING FUTURE CTB

Sena tor Pell. Assume th at  a comprehensive ban on testing were 
to go into effect 1, 2, 3 and 5 year s from now. What  would be the 
prior ities in our testing program under such circumstances: What 
would be the  effect upon the  reliability of weapons? Do you want to 
subm it th at  for the  record?

Mr. Warnke. I prefer  to subm it th at  for the  record, yes.
[The inform ation referred to follows:]

U.S. Testing Priorities and Weapons Reliability if CTB Went Into Effect 2, 
3, and 5 Years From Now—Supplied by ACDA

If a comprehensive ban  on tes tin g were to go into  effect one to two yea rs from 
now, the  priori ties  in our  tes t program  would be to complete the  tes tin g neede d to 
develop nuc lea r war hea ds for curre ntl y iden tified defense needs. This  would put  
priori ty on weaponizing designs using cu rr en t techno logy at  th e expense of c ur tai l­
ing developm ent of more  advan ced concepts. If the  CTB w ere impl eme nted  thr ee  to 
five yea rs from now, more advan ced conce pts could be developed  and  tes ted  for the  
curre ntl y identified and  othe r defense needs.

CTB in one y ear.—If a  CTB is imp lem ented in about one yea r, priori ty would be 
given  to tes ts to provide an acceptable nu cle ar design for a numb er of systems. Tests 
could be co mpleted, bu t some design compro mises  mig ht be necess ary.

CTB in two years.—If the  CTB were  imp lem ente d in two years, th e essential 
tes tin g to provide war head s for the  syst ems  ref erred to in th e preceding  parag rap h 
could proba bly be comple ted wit hou t desig n comprom ises. In addit ion, it  mig ht be 
possible to conduct suffic ient tes ts to provide war hea d optio ns for sev eral  more 
systems with  some design compromises.

CTB in three  to five years.—If a CTB were to be imp lem ente d thr ee  to five years 
from now, w arhead s could be tes ted  for th e syste ms ref erred to in the  preceding  two 
parag rap h plus  oth er  specific defen se need s not yet ident ified . Also more  advanced 
safe ty and  securit y concept s could be int egrat ed  into  th e nucle ar comp onents and  
th e life of ce rta in comp onents could be ext end ed for new designs.

In reg ard  t o reli abil ity,  new weapons tes ted  prior to imp lem entatio n of a  CTB will 
no t have  reduced relia bility. Un reli abl e weapons would not  be stockpiled, althoug h 
yield uncerta int y grea ter  th an  nor mal  mig ht be acceptable, and  unavoidable, par­
tic ula rly  if t he  required and  planne d tes tin g is not complet ed.

EFFEC T OF STRATEGIC WEAPONS PROGRAM NOW IN PROGRESS

Sena tor Pell. When you do subm it th at  for the  record, maybe 
you can rem ark  on the  effect of the  strategic tactical weapons 
program now in progress and und er construction if they  are  of an 
unclassified natu re. I would pref er not to receive any thin g of a 
classified na tur e because I want the  hear ings  to be for the  public 
record. We will examine the  da ta we have and endeavo r to come 
up with some sort of declassified version.

I t hank you both very much.
Are the re any fur the r stat eme nts?
Mr. Habib. I tha nk you, Mr. Chairman, for your courtesy  as 

usual.
Mr. Warnke. Than k you, Mr. Chairm an.
Sena tor Pell. The committee  is adjourned.
[Whereupon, at  12:20 p.m., the  committee  adjourned, subject to 

the  call of the  C hair.]
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United States Sena te ,
Subco mmittee on Arms Control,

Oceans and  the  Inte rnation al  E nv iro nm en t,
Comm ittee on Fore ign  Relation s,

Washington, D.C.
The subcommittee met, pur sua nt to notice, a t 10:30 a.m., in room 

4221, Dirksen Sena te Office Building, the  Honorable  Claiborne Pell 
(chai rman of the subcommittee) presiding.

Presen t: Senators Pell, Glenn, Stone, Case, and Javi ts.
Sena tor Pell. Would you please proceed, Dr. Stevens.

STATEMENT OF DR. SAYRE STEVEN S, DEPUTY  DIRECTOR FOR
INTELLIGENCE, CENTRAL INTELLIGENCE AGENCY; ACCOMPA­
NIED BY DR. KARL WEB ER, DIRECTOR, OFFICE OF SCIENT IF­
IC INTELLIGENCE, DR. JOHN S. INGLEY, OFFICE OF SCIEN­
TIFIC INTELLIGENCE, NUCLEAR ENERGY DIVISION ; AND
CHRISTOPHER MAY, OFFICE OF THE LEGISLATIVE  COUNSEL
Dr. Stev ens . It is a pleasu re, Mr. Chairman, to have the  opportu­

nity  to testify  before your committee on the  Treaty  on the  Limita­
tion of Underground Nuclear Weapons Tests, as well as on the  
Treaty on Underground Nuclear Explosions for Peaceful Purposes.

I have with me today Dr. Karl Weber, who is the  Director of 
Scientific Intelligence at  the  CIA; Dr. J ack  Ingley, who is the chief 
of the  Nuclear Energy Division; and Chris May, who is from the  
Legislative Counsel’s office.

Today I will talk about the  United States capability to monitor 
Soviet compliance with these trea ties  and the  differences that  we 
face in monitoring a threshold-type tre aty  as opposed to a compre­
hensive treaty  banning a ll nuclear testing .

DIFFERENCE BETW EEN MONITO RING AND VERIF YIN G COM PLIA NCE

It is important to underst and  t ha t we in the intelligence commu­
nity  differentiate between monito ring a compliance with a trea ty, 
which is essentially an intelligence function,  and verifying compli­
ance with the  provisions of the  tre aty  itself, which essentially 
requires inputs from nonintelligence agencies and ultim ately  policy 
decisions to determine  w heth er or not we could judge that  noncom­
pliance has actually occurred.

* Staff note: Portions o f this hea ring day have been deleted in  th e intere st o f national  security. Deleted portio ns 
are  indicated by th e word [Deleted],

(27)
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SEISMIC MONITORING OF TTB

With respect to the Threshold Test Ban Treaty, the primary 
means avai lable  to the United  States for monitoring an agreement 
limiting the maximum yields of underground nuclear explosions 
are seismic measurements [deleted].

Dr. S tevens . Our national techn ical collection system is deployed 
worldwide. Its deployment represents an attempt  to try  to get 
comprehensive  coverage around the nuclear test areas in both the 
Soviet Union and in China.

Senator Pell. These are all seismic recording sites?
Dr. Stevens . Yes, sir.
There are [deleted] sites with  various types of seismometers de­

ployed there, which have cont inually been in a state of develop­
ment and improvement through the years.

Seismic estimates  of Soviet  underground nuclear explosions are 
really derived from the input of this detection system. [Deleted.]

The yield estimates  that we make are the result of comparing 
the results that  we get from measurements by these stations of 
detonations from within the Soviet  Union and China with seismic 
magnitude and known yields from other places in the world. So, we 
do a comparison job; that is, we compare the seismic results that 
we get from these stations with  the seismic measurements that  we 
make on known yields in the United States.

UNCERTAINT IES INVOLVE D IN ESTIMATING  PROCESS

There are a number of uncertainties, however, involved in this 
estimating process.

Dr. Stevens . The recorded strength of the seismic signal  is af­
fected by the transmission of the explosive  energy into the Earth 
itself. This is the coupling tha t occurs when the energy of the 
explosion is actu ally  transmitted into the Earth. The depth of the 
explosion has an effect and uncertainties on our part about how 
deep the explosion occurred causes difficult ies in determing yield.

Simi larly,  uncertainties about the propagation of the seismic 
signal from the source to the receiving station through the Earth 
medium causes problems. Fina lly, the qual ity of the seismic receiv­
ing network itse lf is a very, very important factor in the yield 
determination.

DATA EXCHANGE PRO VISIONS  IN TTB TREA TY PROTO COL

In order to minimize the errors  associated with yield measure­
ment, a number of data exchange provisions have been incorporat­
ed into the protocol to the TTB  Treaty. These are important to us.

Each side will be allowed to test only at specifically  declared test 
sites.

Second, information on the geological and physical properties of 
each geophysically  distinct region with these test sites must be 
provided to the other side.

Third, the geographic coordinates of e ach underground test must 
be provided to the other side afte r the test occurs.

Fina lly, the yield date, time, depth, and coordinates for two 
nuclear tests in each geophysically distinct region of the test site 
must be provided to the other  side for calibrat ion purposes.
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[Deleted.]
The information that  is called for in the  treaty  would also help 

us estim ate coupling, which is always a problem, and verify the  
estimates of geology at  the  tes t depth, and establish the  geophysi­
cal p aram eters  of th e Soviet test site itself.

[Deleted.]
Senator Pell. So in othe r words, many of the  tests  they  have 

been conducting have been above the  threshold?
Dr. Ingley. I am talk ing historically, now, that  is, up unt il 

March 31, 1976.
[Deleted.] I should point out th at  the  unc erta inty  factor consists 

* of two components. One is a  random  contr ibution due to the  inher­
ent  uncerta intie s in the  measurement technique itself. The second 
is a systematic or a bias contr ibution due to regional difference 
between different areas of the  Ear th. This really represen ts a 

► systematic difference that  exists in the coupling of the  seismic
energy into the  Ea rth  and its propagation in various regions which 
is, of course, dependent upon the geology of the region itself.

[Deleted.]
The bias component could be reduced to practically zero, in 

theory at least, with accurate calibrations data;  that  is, if we can 
really determine  with some precision how we rela te one area to 
another, then we could reduce that  bias component substantia lly. 
[Deleted.]
PROBLEM OF ACCOMMODATING PEACEFUL USES TESTS UNDER TREATY

I would like to tu rn  to the  problem of accommodating peaceful 
uses tests unde r the trea ty.

The purpose of the  sepa rate  PNE Treaty is really  to preclude 
any weapons benefits  from a PNE tes t th at  could not already be 
obtained unde r the  TTB trea ty. Hence, individual PNE explosions 
are  to be limited to 150 kt, or less. For groups or salvos of explo­
sions, which may be required by some peaceful uses projects, each 
explosion must  be 150 kt or less, and the  tota l yield of the  salvo 
mus t be 1,500 kt or less—P/2 megatons. Of course, this  is to pre­
clude hiding the  seismic signal of a weapons tes t in the  detonation 
of the  salvo.

PNE’s of course, represe nt a partic ula r problem because they 
- will be conducted und er a wide va riety  of geological conditions and

there fore verifications provisions incorportated into the  PNE 
Treaty are  much more extensive and rigorous tha n those of the  
Threshold Test Ban Treaty . You can see from this  chart  (indicat ­
ing) th at  ther e have been [deleted] peaceful uses test s in the  Soviet 
Union and the ir purposes have ranged from such things as put ting  
out gas well fires to stim ulat ing oil and gas wells, storage cavity 
creation, and so on.

An exchange of test-re lated  dat a is a part of th e more extensive 
requirements of the PNE Treaty.  This exchange of data  increases 
in scope and detai l as the  planned yield  increases. This exchange of 
dat a is required both before and after the  tests.

For planned yields between 100 and 150 kt, the verifying side 
may request onsite observation right s if circumstances surrounding 
the  test  indicate  that  it is necessary  in order to verify the yield of 
the  explosion.

96-875 0  - 78 - 3
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For plann ed salvo yields exceeding 150 kt, the  verifying side has 
absolute  on-site observation righ ts to: Confirm the  stated peaceful 
purpose of t he experiment; to confirm the  geological and geophysi­
cal conditions which obtain at least  the  tes t site; to measure the 
yield of individual weapons explosions; and finally, if necessary, to 
deploy local seismic ne twork whenever aggregate yields are  greater  
tha n 500 kt to preclude the  hiding of the  seismic signal from a 
clande stine test.

To insure the  ability of the  observer team  to carry out these 
functions, the  PNE Trea ty contai ns extensive provisions governing 
the  size of the  observation team,  the  right s of access and move­
ments, dura tion of stay, the  tran spo rtat ion  and use of scientific 
equipme nt, photographic  coverage, security,  and transmission of 
collected da ta, and finally  communications itself.

The sum of these provisions is such th at  our capabil ity to moni­
tor compliance with term s of th e PNE Treaty is at least  as good as 
th at  und er the  TTB T reaty  itself.

CHANGES IN MONITORING REQUIR EMENTS AND CAPABILITIES 
RESULTING FROM CTB

I would like now to discuss in a qualitat ive way the  changes in 
monito ring requirements and capabi lities th at  resu lt in going from 
a thresh old to a  comprehensive test  ba n arrangem ent.

[Deleted.]
Unde r a thresh old tes t ban, our seismic network is required to 

measure as accura tely as possible the  yield of tes ts th at  are  in the 
range  of t he thresh old limit, and we are  littl e concerned with low- 
yield tests.

On t he other hand, in a comprehen sive tes t ban situa tion,  we ar e 
faced with the  problem of detecting  low-yield tests  and disting uish­
ing th ose low-yield test s from earth quakes.

These difficulties open up a completely differ ent set of evasion 
scenarios from those which we have previously been concerned 
with. It might  be possible, for example: To hide a nuclear  test  in 
the seismic signals from a large earthquake; to conduct a multip le 
device tes t th at  would produce earth quake-like  seismic signals; or, 
finally, to conduct a nuc lear  test  in a large cavity or in low- 
coupling materia l so as to muffle the  seismic signal and make it 
undetec table.

[Deleted.] We ar e cur ren tly studying the  feasibility and utili ty of 
these  evasion techniques und er a Comprehensive Test Ban Treaty. 
At the  same time, we are studyi ng the  use of autom ated seismic 
stati ons within the  Soviet Union and onsite inspection techniques 
as supplements  to the  national means, which would enable us to 
cope with  such possible evasion techniques.

We are  constantly working to improve our earthqu ake  discrimi­
natio n capabi lity against small seismic sig nals [deleted].

[Deleted.]
I would like to add th at  if PNE ’s are  perm itted  und er a compre­

hensive tes t ban, we have not yet identifie d a way, in terms  of 
assured verification provisions, of assuring th at  weapon-related 
benefits  are  not obtained from such explosions regardless of the ir 
yield.
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ONGOING RESEARCH

In closing, I would like to briefly discuss some ongoing research 
aimed at improving our abili ty to estimate the  yields of Soviet 
undergroun d tests. This is the  work that  I referred to earli er, and 
it rela tes to our effor ts [deleted].

This resea rch includes all aspects of th e conversion of explosive 
energy into seismic waves and the  propagation of this  signal 
through the  Earth.

We will certa inly  keep you informed on this  work as it pro­
gresses, and in response to Sena tor Pel l’s reques t, we will furnish 
you with  the new yield estim ates when they  become available.

That , Senators, completes my prepared testimony.
Sena tor Glenn [presiding]. Fine. T hank you very much. 

COMMITTEE PROCEDURE

Sena tor Pell asked me to chai r unt il he gets back. He had a 
telephone call he had to take . I will star t on some of the questions.

We will stick with the  10-minute rule  so that  everyone will ge t a  
chance. Then we will open this  up for more lengthy questioning 
later on.

RISK OF EVASION

Wha t are the risks of successful evasion of th e threshold limita­
tion of 150 kt? Do you th ink we can verify everything of that  
magnitude  tha t is set off?

Dr. Stevens. As I pointed  out, I th ink  the highest risk  in  evasion 
of th at  limit really  rela tes  to very, very small increases in yield 
beyond that  limit. We t hink, however, th at  those dangers are  well 
balanced by the fact th at  the  advantages  th at  obtain by exceeding 
the  limit to th at  degree a re very small.

Senator  Glenn. How low a  kiloton can we detect?
Dr. Stevens. Pardon?
Senator  Glenn. How low a kt equivalent can we detec t at most 

of the  sites there? I know it  would be affected by the distance from 
the  borders  and where our  seismic locations are. But in general, 
how low can we detec t? Can we de tect down to 2 kt, as opposed to 
150, for ins tance?

Dr. Stevens. Would you answer that , Jack?
Dr. Ingley. General ly, we can detec t and identi fy nuclear tests  

well below the  thresho ld limit.
In a tes t which is s trongly coupled into the  ear th,  we can detec t 

and identify  with  high competence [deleted].
[Deleted.]
Sena tor Glenn. Is seismic the  only way we have to detec t u nde r­

ground tests?
[Deleted.]
Senator  Glenn. But this only covers the  150 kt  and up, the  

trea ty.
Dr. Ingley. The Threshold Test Ban Treaty covers only 150 kt 

and above, where detect ion and identi fication  is no problem. Wha t 
the  requirement is to measure  the  yield is actu ally  impossible to 
rela te the  seismic signal magnitude to a yield value.
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Dr. Stevens. The problems you are  addressing become part icu­
larly  acute in a Comprehensive Test Ban Treaty.

Senator Glenn. Yes, there is an inte res t here in both of them. 
We look a t this  as sort of a firs t step, we hope. I realize th at  th is is 
a gian t first  step to even get an agreement like this, although I 
look at  it as very minimal compared to wha t we are  trying to 
eventually  get control of. That is the  reason I was questioning you 
on how low we could go.

[Deleted.]
ONSITE INSPECTIONS

Senator Glenn. Do we have any onsite inspections as part of 
this?

Dr. Stevens. Not at  the  present time, though there are  provi­
sions, of course, in th e Threshold Test Ban Treaty for onsite inspec­
tion under certa in circumstances.

[Deleted.]
Sena tor Glenn. Thank  you, Mr. Chairman. My time is up.
Sena tor Pell. Thank you, Senator Glenn.

CALIFORNIA EARTHQUAKE

I have  a  few somewhat elem enta ry questions.
I know that  th ere is no such thin g as a n average earthquake, but 

let ’s cons ider the earthquake th at  h it California a while back. How 
many kilotons was tha t? I do n ot mean the  famous one, bu t the one 
of a few ye ars ago.

Dr. Ingley. When you get up to the  magnitude  of 6 and above, 
which I think  is what that  ear thquake th at  you referred to was 
approximately , that  is up in the  hundreds of kilotons and would 
produce t ha t type of seismic signal.

Sena tor Pell. So, wha t kind of e arth quake would be the  equiv­
alent of 150 kt? Can you describe that  to  me? What would give the 
same kind of seismic reaction?

[Deleted.]
Sena tor Pell. In the  course of a year, how many earthquakes of 

that  size would we have in  the United States, if any?
Dr. Ingley. Well, worldwide it would be perhaps less tha n 10.
Sena tor Pell. So perhaps one in America?
Dr. Ingley. Yes, or that  equivalent.
Senator  Pell. Can you tell the  difference between an earthquake 

and a nuc lear  explosion?
[Deleted.]
Senator  Pell. I see.

RESPONSIBILITY FOR AND DIFFERENCE BETWEEN MONITORING AND 
VERIFICATION

In connection with your organizational structure, as you may 
know, at  the  time of Mr. Warnke ’s confirmat ion hearings there 
was some criticism of the  dismantlin g of the  sepa rate  Office of 
Verifica tion. My understanding,  however, has been that  the  main 
responsibility  for verification through the  years has rested  on your  
shoulders. Is tha t correct?
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Dr. Stevens. The main  responsibility for monito ring activi ­
ties—

Senator Pell. Excuse me, but what  is the  difference between 
monitoring and verification?

Dr. Stevens. Verifica tion usually involves a final judgment as to 
whether or not in our view, the view of the U.S. Government, an 
actua l violation of the  treaty  provisions has occurred. The most 
that  we do in the  intelligence business is to provide what inform a­
tion we can obtain abou t what has actua lly occurred and whe ther  
or not tha t is to be inte rpre ted as a violation of t he provisions of 
the  t rea ty really  requires something beyond o ur intelligence input.

Senator Pell. In other words, if this  went into effect and you 
found a 250-kt explosion, you would then not say that  the re has 
been a violation that  you would submit to ACDA or ano ther  Gov­
ernm ent agency. You would say th at  there has been an explosion 
of 250 kt in our estim ation  and you make  your own conclusions. Is 
that  so?

Dr. Stevens. I think  that  is imp orta nt because if we were, for 
example, to determin e that  the re was a 250-kt detonat ion, there 
would be some unce rtainty  associated with tha t.

Senator Pell. This shows my own lack of clea r unde rstanding  
because I had not realized  tha t. I though t that  ACDA, its verifica­
tion section, in  t he pas t had actually gone in and done some of this  
work i tself  and analyzed it. But they  did not apparently .

Dr. Stevens. No.
They have been in close association with the  intelligence commu­

nity; but  they have not been responsible for the  intelligence analy­
sis.

MUFFLING OF NUCLE AR EXPLOSION

Sena tor Pell. Ano ther  fa scinating thin g you said was t ha t nucle­
ar  explosions can be muffled. Would you describe how to muffle a 
nuclear  explosion, please?

Dr. Stevens. I guess the  origin of the  muffling-decoupling theory 
goes back to the original underground tes t ban agreement with the  
Soviet Union. It essen tially  is a techn ically  developed argu men t 
that  says that if you explode a nuc lear  weapon in a cavity of 
precisely the righ t size, [deleted] you can greatly  reduce the  cou­
pling, if not eliminate  enti rely  the coupling of th at  energy into the  
earth  itself. It is, I guess, a mathematica lly sound argu ment that  
has never yet been proven to be tota lly effective. But it is an 
interest ing thin g and the re is no question but  th at  you can reduce 
the  coupling between an explosion and an ear th, which would 
reduce the seismic signal.

Senator Pell. What exactly is decoupling?
Dr. Ingley. If you have  a cavity that  is large enough, compared 

to the yield of th e device, and is such that  the  pressure generated  
by the explosion with in this cavity is less tha n the  stati c over­
pressu re of the  e art h pushing on the cavity, then you will ge nerate 
essentially no seismic signals. Tha t would be complete decoupling 
and you would get no detectable signal. This requires cavities  for 
large-sized explosions, say in the  tens  of kilotons, of millions of 
cubic feet.
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The United States has done smaller cavity decoupling experi ­
ments  in which we have detonated a kiloton-sized device in a cavity 
produced in a sal t dome by a previous detonation. We got a decou­
pling factor the re of 70. In other words, the  seismic signal th at  we 
got made the  device look like it was 70 times less tha n wha t it 
really was. This is compared to  a  theoretical  factor of decoupling of 
100.

So, in small yields i t has been proved feasible.
[Deleted.]
Sena tor J avits. May I ask one question, please, Mr. Chairman?
Senator Pell. Please, Sena tor Javi ts.

ADEQUACY OF TREATIES

Sena tor J avits. Do I understand that  you gentlemen recommend 
these  treatiese?

Dr. Stevens. Well, sir,  we believe that  w ith the  provisions of the  
treaty  we have fairly high confidence in our ability  to monitor  
Soviet compliance with the  tre aties.

Sena tor J avits. Therefore the  absence of onsite inspection, et 
cetera , should not be a reason for rejecting th e t reatie se?

Dr. Stevens. Well, onsite inspection is included in the  provisions.
Sena tor J avits. I understand tha t. I main ly mea nt the  way in 

which th e inspection is handled.
Dr. Stevens. Yes sir . We believe that  that  is adequate to meet 

our needs.
Sena tor J avits. Good.
Thank you so much, Mr. Chairman.

DECOUPLING PROBLEMS

Senator Pell. The decoupling problems are  fascinat ing. You say 
that  you could reduce the detection of the  explosion to l/7 0th of its 
impact, a small explosion in a huge, vast cavity. Doesn’t this  mean, 
if you carry that  through, th at  you would be able to do it with 
bigger explosions if you had a  big enough cavity?

Dr. Ingley. It is a question of how large a free-standing cavity 
you can const ruct undergroun d and not have it collapse on you. 
Tha t is why people who talk  about salt  cavities, because sal t be­
haves bet ter  unde r these kinds of conditions tha n other types of 
materials.

Sena tor Pell. I have a  ser ies of specific questions, but  I will yield 
first  to Senator  Glenn to continue  h is questioning.

Sena tor Glenn. Thank you, Mr. Chairman.
Dr. Stevens. There is one thing , if I may inte rrupt.
On the decoupling theory, in the  case of th e Threshold Test Ban 

Treaty , the  problem of decoupling detonations at  the  yie lds we are 
talk ing about are, of course, immense, because of the  size of the 
cavities, as Jack  has pointed out.

In the  case of a  Comprehensive Test Ban Treaty , where we are 
no longer concerned about specific yield but about the  fact that a 
detonation has occurred, the re it might  a pear to be more appealing 
because you could reduce the  level subs tantia lly; but  the  detection 
of any  seismic activity resu lting  from a detonation of any yield, of 
course, would be a vio lation of those circumstances.
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MAIN VA LU E OF TREATIE S

Sena tor Glenn. Good. That feeds into the  question that  I was 
going to ask next.

You look at this as a necessa ry step toward the  tota l test  ban, 
don’t you? Here  is wha t I am thinking.

One hundred and fifty kilotons is a very large boom. I question 
whe ther  we or the  Soviets really  wan t to develop anything above 
that  area now. Everybody has the big boom things if we want to 
use them. I question whe ther  setting this  150-kt level is really  an 
accomplishment other than  as a step to a more comprehensive test  
ban, because it is so la rge. When we make that  the  cutoff and we 
are  concentrating on developing smaller and smal ler nuclear weap­
ons both here  and in the  Soviet Union, is the  main value of wh at 
we are talking about  here today a s tep toward the  to tal test  ban,  as 
opposed to what this  tre aty  would actually involve? T hat  is a  long 
and involved question , a nd I’m sorry.

[Deleted.]
Sena tor Glenn. You get w hat I am driving at , don’t you.
Dr. Stevens. Yes.
Sena tor Glenn. I am saying that I have looked at  this  sort of 

tongue-in-cheek. If we approve this, it will be very good. But it 
really does not  accomplish anything except that  it is a  firs t step at 
a very high level which will let us get on to the  second step of 
negot iating  the  lower levels and a complete tes t ban treaty  later 
on. I look a t this as a step in that  direction, and a necessa ry step. I 
am not talk ing this  down, but the actu al limitations this  puts on 
eith er our or thei r testing I look a t as being very minimal.

Dr. Stevens. I think  th at  may be right . I do believe that  the  
Soviets must  have felt th at  concluding this  tre aty  came at  some 
cost to them  in term s of test ing that  they  would have otherwise  
done. But I would agree th at  the amount of th at  test ing and the  
significance for the futu re is being diminished.

FIV E MAIN POIN TS OF OPPOSITIO N

Senator Glenn. Some of the objections against this  treaty  which 
has been raised by some organizations and people I think  are  
worthy to bring up and get your  views on.

There  are  five main points  of opposition that  some of th e differ­
ent  groups have raised. The following are examples.

The threshold of 150 k t has no relat ionship to verifica tion capa­
bilities and permi ts continued testing of nuc lear  weapons of consid­
erable magnitude, more th at  10 times the  size of th e weapon that  
devastated Hiroshima. I th ink  we would agree with th at  one.

Another is the  PNE Treaty  would give peaceful nuclear explo­
sions new respec tability  and this justi ficat ion could be used by 
other countr ies as an excuse to justi fy nuc lear  weapons develop­
ment. Do you have any comment on tha t?

Dr. Stevens. Well, the  Soviets, as we have pointed out, have 
really done a fair number of peaceful nuc lear  explosions for genu­
ine applications . I think  th at  requirements  really had to be ad­
dressed pretty squarely.

In addition to tha t, the re is a worldwide interest in the  peaceful 
uses of  nuclear explosions, and while one can understand the  argu-
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ment th at  to allow peaceful uses is to allow a kind of degradation 
in the  threshold of using nuc lear  weapons at all, I th ink  ther e is a 
force behind  tha t that really  h ad to be addressed and faced. I think  
that  the  accommodation for peaceful uses was one that  genuinely 
had to be made.

Senator Glenn. Another item of concern is the following:
The 150-kt limit may be maintained for years  to come since there 

is no provision for systematical ly lowering the  thresho ld or the 
number of te sts to zero. I would be concerned about tha t, too. Are 
we setting up a false sense of security  by sett ing up a 150-kt limit 
when the  threa t is rea lly below tha t? I believe that  gets back to my 
previous comment.

In the negotiations were the re efforts made, or do you think we 
can systematically use this  as a means to cover the lower yield 
testing also?

Dr. Stevens. I th ink  the next step toward  t ha t has been taken in 
opening discussions for t he comprehensive tes t ban.

Senator Glenn. Yes, for  the comprehensive.
Do you look a t this onsite inspection as being a breakthrough  or 

as providing any real benefit? The next  comment on this  was t ha t 
the onsite inspection provision is no breakthrough since it deals 
with specialized circumstances but  has essentially no re levance  to a 
nuclear test  ban.

Dr. Stevens. I guess I don’t quite understand tha t. It has no 
relevance to the nuclear tes t ban?

Sena tor Glenn. They said that  the  onsite inspection provision 
was no breakthrough. I guess they  refer  the re to the very limited 
access that  th is would provide because it is so specialized.

Bill, did you have someth ing on this?
Mr. Ashworth. Yes, Senator.
They were talking about the  Comprehensive Test Ban Treaty. I 

think  they  were saying that  the  onsite inspection requirement in 
the Peaceful Nuclear Explosions Trea ty does not really set a valid 
precedent for the comprehensive tes t ban.

Dr. Stevens. It is t rue  th at  the re were a lot of thou ghts  early in 
the game that  the willingness of the  Soviets to allow onsite inspec­
tions in the  PNE Treaty represen ted a big dep artu re from the ir 
past  positions on any kind of arm s limitat ions. Of course there is a 
distinc tion between those two. These are  not weapons tests.

POSSIBILITY OF VERIFYING COMPLIANCE

Senator  Glenn. With your  technical expertise, are  you happy 
that  every thing  we a re agreeing to in this  treaty  can be positively 
verified?

Dr. Stevens. Our belief is th at  we can indeed verify it, given the 
provisions of the treaty  an d our capabilities .

Senator  Glenn. Tha t has been my main concern in any of these 
trea ties  and anything  th at  we may work out with SALT talks, 
indeed throu ghou t the  whole issue. I will vote again st anyth ing 
around here  that canno t be verified because I do not tru st the 
people with whom we are  dealing any more than does anyone else. 
I thi nk  that  has been the  big hangup so far. It has been the  
hangup with SALT. I t hin k it is in the  minds of most Senators and 
most of the  people with whom I talk  back home and across the
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country. The big quest ion is, can we verify these things. As long as 
we make an agreement and know when they  violate it, then we are  
not in bad shape and we have  made some progress. But ju st to take 
a “pig-in-a-poke” assumption that  they are  going to abide by some­
thing because we abide  by it is not realistic .

Is it your feeling that  we can verify every thing to which we a re 
agreeing?

Dr. Stevens. Yes, sir.
The intelligence community as a whole was deeply involved in 

the  whole process of arr ivin g at  the trea ties.  A tremendous amoun t 
of a tten tion  was given to the  problems of verification  and so on. I 
thin k those issues were dea lt with in detai l and at  great length. 
The trea ty, as it has final ly been put  together, is one that  we 
believe will provide the  basis for real verificat ion of compliance.

Sena tor Glenn. Thank you, Mr. Chairm an.
Sena tor Pell. I apprec iate  those thoughts, Doctor.

ASSURING NO WEAPONS BENEFITS FROM PEACEFUL USE TESTS

If we have a comprehensive ban on tests, but  the re are a small 
number of peaceful explosions allowed, is the re any  way you could 
tell if the  explosions were really peaceful, or would you have to 
have onsite inspections?

Dr. Stevens. That represen ts a real problem. So long as peaceful 
use te sts are  allowed, unless there are  w hat appe ar to be extremely  
intrusive provisions included, we see no way now of  being assured  
that  no weapons benefits accure from those peaceful tests.

Sena tor Pell. In other words, if the re is a Comprehensive  Test 
Ban Treaty , you believe it should not allow for peaceful explosions 
unless they are  monitored on the spot?

Dr. Stevens. Yes.
Senator Pell. But th at  is presently included, I believe, in the 

trea ties  before us. Is that  not correct?
Dr. Stevens. We are now talk ing about the  Comprehensive Test 

Ban Treaty, which is diffe rent from the  Threshold Trea ty and the 
one for peaceful uses.

Senator Pell. But when we were talk ing about peaceful uses 
explosions, I recalled somewhere in the re is a provision for onsite 
inspections. Isn’t tha t correct?

Dr. Stevens. Yes, sir. The Peaceful Uses Trea ty is really  aimed 
at preventing eith er side from gaining weapons benefi ts by testing 
at higher yields tha n is a llowed by the  Threshold Test Ban Treaty.  
In othe r words, there should be no way by using peaceful uses tests 
or peaceful uses explosions th at  you could gain any weapons bene­
fits that  are  not already automatically  available to you under the 
Threshold Test Ban Treaty .

So, the  provisions that  are  in the  Peaceful Uses Trea ty are 
essentially aimed at making sure that  no detonation unde r tha t 
treaty  is greater  than  150 kt.

Sena tor Pell. T hank  you.
Dr. Stevens. Tha t is diffe rent tha n the  comprehensive test  ban 

problems.
Sena tor Pell. Understood.
[Deleted.]
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UNITED STATES ASSESSMENT OF SOVIET NUCLEAR ARSENAL 

CAPABILITIES

Senator Pell. Has our improved understanding of the  Soviet test  
program caused us to change in any major way our assessm ent as 
to the capabilities of th e Soviet nuclear arsenal?

Dr. Stevens. Their  underground test  program has not been the  
only basis on which we have made estim ates of yield and so on in 
par ticu lar weapons systems. [Deleted.]

Sena tor Pell. Thank  you.
Sena tor Case.
Sena tor Case. Thank you, but I have no questions.

SANITIZATION OF RECORD REQUESTED

Senator Pell. Before closing this  session, I wonder if you would 
give thought as to whether we could sanitize this  hear ing and 
include the  points that  a re not of a classified nature in the  general 
hearing  record, so th at  when the trea ties  come before us for consid­
erat ion and voting for ratification, we will be able to have at least  
the  flavor of your testim ony today and the  conclusions at which 
you have arrived, and as much of the  specific reasons for the  
conclusions as you believe can be safely put  in to the  record. Do you 
think  you would be able to do t hat?

Dr. Stevens. Let me re-look at the  th ing  and  see wha t we can  do.
Sena tor Pell. Obviously you are  th e doctor.
But we would appreciate,  as would the  general  public, the benefit 

of your views and your conclusions, the  fact that  you believe it is 
verifiable. Please include whatever reasons you can.

Dr. Stevens. I unde rstan d, Mr. Chairman .
Sena tor Pell. Do you have any fur the r questions?

VERIFICATION IN PNE  AREA

Sena tor Glenn. The PNE area disturbs me somewhat. The PNE 
area canno t really be verified u nder 150 kt. Is th at  correct?

In other words, th ere  is no way t ha t we can distinguish between 
a PNE and a weapon of under 150 kt.

Dr. Stevens. No, sir.
Sena tor Glenn. Nothing would ban any testing they  would want 

to do. They could make, let ’s say, a 140-kt explosion, call it a PNE, 
and we would have no way of verifying and nothing in this  treaty  
would give us any verification right s on this . We would have to just  
accept the ir word t ha t it is a peaceful nuclear explosion to build a 
cana l for themselves.

Senator  P ell. But I th ought if the PNE Trea ty went  through, we 
had the  r ight of onsi te inspections.

Senator  Glenn. Not if it  is under 150 kt.
Dr. Ingley. They could do the same thing at the ir weapons test  

site.
Dr. Stevens. Yes, it real ly does not make any difference. Any 

weapon tes t that  they  want to und erta ke they  can under take,  
below 150.

Sena tor Glenn. What if it is over 150 kt but  they  say it is a 
PNE, would th at  be covered under this?



39

Dr. Stevens. Yes, sir. The provisions of the  trea ty, the  onsite 
inspection provisions and so on, make  sure  that  they  cannot tes t 
unde r PNE aegis a weapon of gre ate r tha n 150 kt. We indeed 
cannot tell whe ther  it is a device buil t just for peaceful uses or 
whether indeed it is a device that  they  may be intending to use 
otherwise.

Senator Glenn. These are not really covering anything under 
150 kt  for whatever use?

Dr. Stevens. T ha t’s right.
Senator Glenn. Boy, that  is a minimal step. I am for it, but  I 

hope everybody does not feel very protected by the fact that  we will 
sign this treaty.

Senator P ell. It is re ally  just  a firs t step.
Senator Glenn. It is well labeled as “threshold”. There is a  long 

walk ahead of th at  threshold to get to where we ought to be. T hat  
is for sure.

Senator Pell. I tha nk  you gentlemen all very much, indeed.
Without objection, I would suggest that  we go into open session 

now.
[Whereupon, at  11:03 a.m., the  subcommittee recessed, to recon­

vene immedia tely in open session.]





THRESHOLD TEST BAN AND PEACEFUL 
NUCLEAR EXP LOS ION TREATIES  

Open Session
Senator Pell. The Committee on Foreign Relations will come to 

order.
OPEN ING STATEMENT

We are going to move quite rapidly because we do not have 
permission to meet afte r half past 11 this  morning. We are holding 
this  second hear ing on the  proposed Threshold Test Ban and Peace­
ful N uclear  Explosions Trea ties.

Witnesses will be Assistant Secretary  of Defense, David McGif- 
fert  and Vice Adm. Patri ck Hanni fin.

We had a hearing  last  Thursday, when we heard from Under 
Secretary Habib and Director Warnke . Two fur the r hear ings will 
be held in September. Testimony will be received from the  Energy 
Research and Development Administ ration on the  thir d hear ing, 
on Fr iday, September 9, and the  f inal hearing  will be on Thursday, 
September 15, wi th testimony from outside witnesses.

I will put the  res t of my sta tem ent  in the  record, if the re is no 
objection, and would ask each of you to proceed, bear ing in mind, 
as I said, that  we have a very short period of t ime for any ques­
tions.

Any statements you make will be put in full in the  record.
[Senator Pell ’s opening s tate ment follows:]

Ope ni ng  Stateme nt of Senator Claibor ne P ell

Today the Committee on Foreign Relations is holding its second hearings on the  
proposed Threshold Test Ban and Peaceful Nuclear Explosions Treaties. The Com­
mittee has ju st heard in executive session representatives  from the Centra l Intell i­
gence Agency on verification aspects of these two proposed treaties .

Our witnesses in open session this morning will be the Honorable David E. 
McGiffert, Assistant Secretary of Defense for Internat iona l Security Affairs, accom­
panied by Vice Admiral Patrick J. Hannifin , Director of the Joint Staff of th e Joint 
Chiefs of Staff.

Last Thursday the Committee heard from the Honorable Philip C. Habib, Under 
Secretary of State for Political  Affairs, and the Honorable Paul C. Warnke, Director 
of the Arms Control and Disarmament Agency. Two further  hear ings will be held in  
September.

The proposed Threshold Test Ban Treaty would bind the United States  and the  
Soviet Union to nuclear tests no grea ter than 150 kilotons. When this treaty  was 
signed in 1974, it was envisioned that  it would go into effect on March 31, 1976. 
Although Senate consideration of the treaty  was delayed pending agreement on the 
proposed Peaceful Nuclear Explosions T reaty, the two sides have limited the ir tests  
to 150 kilotons in these last 15 months as though the  Threshold Test Ban Trea ty 
were in force.

On the surface, a tes t limit of 150 kilotons seems a relative ly modest achievement. 
This limit is roughly 10 times as grea t as the weapons that  destroyed Hirosh ima 
and Nagasaki more tha n three  decades ago.

These two treatie s, however, a re at the  hea rt of one of the most important ar m s 
control initiatives  now under  way—the  search for a comprehensive ban on all

(41)
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nuclear explosions. The goal of a  comprehensive ban is one the United States has 
adhered to with other nations over a number  of years, but progress has been slow 
and tortuous. In the course of i ts hearings, the Committee is taking a fresh look at 
the  question of a comprehensive ban and is seeking informed judgments as to 
whether a comprehensive ban is in our national interes t, and whether this goal 
would be supported by ratification of these two treaties.

I would like to welcome our witnesses this morning, Secretary McGiffert and 
Admiral Hannifin. Would you begin, please, Mr. Secretary?

STATEMENT OF HON. DAV ID E. McGIFFERT, ASSISTANT SECR E­
TARY FOR INTERNATIONAL SECURITY AFFAIRS, DEPART­
MENT OF DEFENSE; ACCOMPANIED BY VICE ADM. PATRICK
J. HANN IFIN,  DIRECTOR, JOINT STAFF ORGANIZATION, JOINT
CHIEFS OF STAFF
Mr. McGiffert. Mr. Chairman,  we both have quite short state­

ments, and I will try  to shorten  them  some more, if I can, as I go, 
and then Admiral Hann ifin will follow me.

I am pleased to have the  oppor tunity  to be here  today to talk  
about the  two trea ties  which your committee is now considering, 
the  Threshold Test Ban Treaty and the  PNE Treaty.

You have already h eard  from Phil  Habib, the Under Secre tary of 
State and Paul  Warnke, the  Director of Arms Control and Disar­
mam ent Agency. They testified that  these  trea ties  would promote 
the  U.S. objectives of curb ing nuclear arms competition and prolif­
eration, would help us in our negotia tions to achieve a comprehen­
sive tes t ban, act as a hedge against delays in that  negotia ting 
process, and would establish  impo rtan t verification precedents.

I agree with the ir conclusions that  these trea ties  are  valuable in 
the ir own right, and, fur ther, may aid in obtain ing a comprehen-' 
sive tes t ban. I don’t intend, however, to repe at the  substance of 
the ir remarks, and will confine my s tate ment to the  security  impli­
cations of these two treaties .

SECURITY IMPLICATIONS OF TREATIES

Both t reaties  preclude underground nuclear explosions above 150 
kt. As you are aware, the  Soviet Union has consis tently relied upon 
larger-yield  warheads, many  in the  megaton  range, tha n has the 
United States. By limiting the  Soviet Union, a ceiling on the test ­
ing of large-yield nuclear devices will aid us in the  long term  in 
main tain ing the strategic balance and serve to enhance the  survi­
vability of our  retal iato ry ICBM force.

Further, although the  United State s and, we believe, the Soviet 
Union, have observed the  cons train ts of the  proposed Threshold 
Treaty since March 31, 1976, we did t est  some prelim inary designs 
for larger weapons prior  to that  time. Based on this  past  testing, 
and th at  which would be perm itted  u nder the proposed treaties , we 
will be able to provide suitable warheads for those futu re delivery 
systems which are now und er considerat ion, as well as assure  the 
reliability of our present stockpile.

This situa tion will, in our view, hold—barring  a radica l shift in 
national strategy and targ etin g philosophy which would requi re 
large-yield warheads  of types not tested  in the  past. Such a shift in 
our defense requirements would undoubtedly be preceded by dras ­
tic changes in our relationsh ip with the  Soviet Union or in the 
evolution of Soviet st rateg ic capabilities.
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This, of course, would call for a thorough reexamination  of our 
strategic policy vis-a-vis the Soviet Union, including t he viabil ity of 
existing arms  control agreements.

QUESTION OF VERIFICATION

I will skip the  paragraph  in my p repared sta tem ent  on proli fera­
tion and turn, at  the  top of page 3, to the question of verification. 
An important aspect of any arms  control agreement is our ability 
to verify Soviet compliance. Monitoring of Soviet weapons tests will 
be accomplished prim arily  by the Atomic Energy Detection System, 
about  which you have had a br iefing ear lier  today.

Nuclear explosions and ear thqu akes generate sound waves which 
travel through the  Ea rth ’s man tle and deep inter ior. By de tection 
and analysis  of th ese waves, it is possible to distinguish a nuclear 
explosion from na tural  events and to estim ate its explosive power. 
There are, of course, several factors which cause uncerta inties in 
this  process of es timation.

In spite of such limita tions,  however, the  detection system is, in 
our view, good enough to provide adequate assurance  th at  Soviet 
testing significantly above the treaty  thresho ld would be recognized 
as such, especially if it  were repeated over trime.

I believe that  or verifica tion means  for monitoring undergroun d 
nuclear testing under the  terms of the TTBT, are, and will contin ­
ue to be, adequate to protect U.S. security intere sts.

In considering the  verifiability of the  TTBT, one must  also con­
sider the companion tre aty  on underground nuclear explosions for 
peaceful purposes. The Soviet Union has a large PNE program and 
has proclaimed its intention of performing tru ly heroic tasks by 
this  means.

One of these , the  diversion of th e Pechora River from its nor th­
ward flow into the  Arctic Ocean to a southward flow into the  
Caspian Sea, could requ ire 200 to 300 nuclear excavation  charges, 
many of which were a t one t ime planned by th e Soviet Union to be 
larger tha n 150 kt.

Quite aside from the  fact th at  such excavation explosions may 
not be permissible under the  Limited Test Ban Treaty, it became 
evident during  the negotia tion of the  PNE Treaty that  employment 
of PNE ’s provides an oppor tunity for the  achievement  of various  
mili tary  benefits. The PNE Trea ty rest ricts  this  by placing limita­
tions on PN E’s simila r to those placed on weapons testing.

Inciden tally, the  United States  does not conduct any PNE tests  
so, at the  present time, the  opera tional  restrictions would be im­
posed en tirely on the  Soviet Union. Our securi ty interests are  thus  
protected by a  limi t on PNE ’s, which requires that  they not exceed 
150-kt ceiling on weapons tests.

The impor tance of th e PNE Treaty goes beyond sett ing a ceiling 
on yields, however. It establishes, for the  first  time, the  right of 
U.S. observers to monitor,  with instrume nts,  Soviet experiments in 
order  to supplement those verification capabil ities provided by na­
tiona l technical means. This imp orta nt precedent may prove very 
useful; in other negotiations.
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RATIFICATION IN BEST INTERESTS OF U.S. NATIONAL SECURITY

In summary , Mr. Chair man,  the  Dep artm ent of Defense believes 
that ratification of these  two t rea ties  would be in the  best inter ests 
of our natio nal security.

[Mr. McGiffert’s st ateme nt follows:]

Prepared Statement of Hon. David E. McGiffert, Assistant Secretary of 
Defense, International Security Affairs

Mr. Chairman, I am pleased to have the opportunity to appea r before you to 
discuss the two treatie s which your committee is now considering—the Treaty  on 
the Limitation of Underground Nucle ar Weapon Tests or what is commonly called 
the “Threshold Test Ban Trea ty”(TTBT) and its companion—the Treaty  on Under­
ground Nuclear  Explosions for Peaceful Purposes (PNET). The Committee has al­
ready heard  from the Undersecreta ry of State, Philip Habib, and the  Director of th e 
Arms Control and Disarmament Agency, Paul Warnke, They testified tha t these 
treat ies would promote the U. S. objectives of curbing nuclear arms competition and 
proliferation; would assist us in our negotiations to achieve a comprehensive test 
ban and act as a hedge against delays in the negotiating process; and would 
establish impor tant verification precedents. I agree  with their conclusions t ha t these 
treati es are  valuable in the ir own right and, furth er, may aid in obtaining a 
comprehensive test ban. I do not intend  to repea t the substance of the ir remarks 
and will confine my state men t to the  security implications of these two treaties.

Both trea ties  preclude underground nuclear explosions above 150 kt. As you 
know, the Soviet Union has consistently relied upon l arge r yield warheads, many in 
the megaton range, than has the  United States. By limiting the Soviet Union, a 
ceiling on the  testing of large yield nuclea r devices will aid us in the  long te rm in 
mainta ining the strategic balance and serve to enhance  the survivabi lity of our 
retal iatory ICBM force.

Furt her,  although the United States  and the Soviet Union have observed the 
constra ints of the proposed TTBT since March 31, 1976, the United States did test 
some prelimina ry designs for larger  weapons prior to that  time. Based on this past 
testing and tha t which would be permi tted under  the proposed treati es, we will be 
able to provide suitable warheads  for those future delivery systems which are now 
under consideration, as well as assure  the reliabl ility of our present stockpile.

This situat ion will hold barr ing a radical shift in nation al strate gy and targeting 
philosophy which would require large yield warheads of types not tested in the past. 
Such a shift in our defense require ments  would undoubtedly be preceded by drastic 
changes in our relationship with the  Soviet Union or in the evolution of Soviet 
strategic  capabilities. This, of course, would call for a thorough re-examination of 
our strategic policy vis-a-vis the Soviet Union including the viability of existing 
arms control agreements.

The proliferation  of nuclear  weapons poses a  different kind of risk. The defense of 
the United States, our alliance responsibilities and tasks, and the  maintenance of 
world peace and stability will become increasingly difficult if nucle ar proliferation 
goes unchecked. The TTBT, as a fur ther step in internatio nal arms  control agree­
ments, will by example promote t he principles of non-proliferation.

Let me now turn to the question of verification. An important aspect of any arms 
control agreem ent is our ability to verify Soviet compliance. Monitoring of Soviet 
weapons t est will be accomplished primarily by th e atomic energy detection system 
(AEDS). I believe t ha t you have alread y heard about the  results  obtained from this 
network during this morning’s brie fing by the CIA. I will restr ict my comments to 
the national security implications of the  monitoring system.

Nuclear explosions and earth quak es genera te sound waves which travel  through 
the Ea rth ’s mantle and deep interio r. By detection and analysis of these waves, it is 
possible to distinguish a nuclea r explosion from nat ura l events and to estimate  its 
explosive power. There are, of course, several factors which cause uncer taintie s in 
this process of estimation. For example, natu rally occuring earth quakes provide a 
background of noise which inter fere  with reception and analysis of signals.

In spite of such limitations, however, the  detection system is good enough to 
provide adequate assurance that  Soviet testing significantly above the  trea ty thre sh­
old would be recognized as such, especially if it were repeated  over time. I believe 
tha t our verification means for monitoring underground nuclea r testing under  the 
terms of the  TTBT are and will continue to be adequat e to protect U.S. security 
interests.
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In considering the verifiabi lity of the TTBT, it is worthwhile to consider the 
companion treaty on underground nuclear explosions for peaceful purposes.

The Soviet Union has a large PNE program and has proclaimed its intention of 
performing truly  heroic tasks  by this means. One of these, the diversion of the 
Pechora River from its northward  flow into the Arctic Ocean to a southward flow 
into the Caspian Sea, could require  200 to 300 nuclear excavation charges; many 
were planned to be large r than  150 kt.

It became evident during the  negotiation of the trea ty governing PNE’s tha t 
employment of such devices provided too much opportuni ty for the achievement of 
various military benefits. The trea ty controls this by placing limitations on PNE’s 
simila r to those placed on weapons test ing. Incidentally, the United States does not 
conduct any PNE tests, so at  the  present time the operational restrictions would be 
imposed entirely upon the Soviet Union. Our security interests are thus protected 
by a limit on PNE’s which requires tha t they not exceed the 150 kt ceiling of 
weapons tests.

The importance of this PNE companion treaty  goes beyond setting a ceiling on 
yields. It establishes, for the firs t time, the righ t of U. S. observers to monitor, with 
instruments, Soviet experiments in order to supplement those verification capabili­
ties provided by national  technical  means. This impor tant precedent may prove very 
useful in other  negotiations.

In summary, the Department of Defense believes tha t ratification of these two 
treat ies would be in the best in terest of our nat ional security.

STATEMENT OF VICE ADM. PATRICK J. HANNIFIN , DIRECTOR, 
JOINT STAFF ORGANIZATION, JOINT CHIEFS OF STAFF

Admira l Hannifin . Mr. Chairm an, and members of the  commit­
tee, I welcome this  opportuni ty to part icipa te in the  ratification  
process by providing the  views of the  Joint Chiefs of Staff  with 
regard to the Threshold Test Ban Treaty and the Peaceful Nuclear 
Explosions Treaty.

The Joint Chiefs of Staff support ratif ication of these  treat ies, 
which are  par t of the  trend toward restr icting the  competition in 
nuclear weapons.

In the  Limited Test Ban Trea ty of 1963, and again  in the  Non- 
Prol iferat ion Trea ty of 1968, the  United States and the  Soviet 
Union expressed a commitment to seek to achieve the  discontinu­
ance of a ll nuclear tests. While the  LTBT prohibits  nuclear explo­
sions in the  a tmosphere, in outer space, and under water , differing 
views on verification had preven ted inclusion of limits on under­
ground  tests.

At the  Moscow summ it meeting of July  1974, the  two countries 
took th e first  step toward limit ing unde rground tests  by signing the 
TTBT. Subsequently, the  Peaceful Nuc lear Explosions Trea ty was 
negotia ted and signed.

The mili tary  risks associated  with these closely linked trea ties  
could be reduced to acceptable levels throu gh adoption of appropri­
ate  safeguards.

Modifications of the  safeguards which were adopted during  the 
Limited Test Ban Treaty ratifi cation are  curr ent ly under intera ­
gency review to insu re their  adequacy unde r the  TTBT and the  
PNET, as well as the  Limited Test Ban Treaty.  These safeguards 
include continuing unde rground nuclear  test  programs consistent 
with the  t rea ty limita tions,  maintaining  modern nuclear laboratory 
facilities, maintaining  the  basic capabi lity to resume nuclear tests  
in prohibited environments, should they  be considered essential, 
and a vigorours verifica tion program.

Under the  terms of the  Threshold Test Ban Treaty, the  United 
State s will be prevented from confirming advances in higher yield

96-875 0  -7 8 - 4
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nuclear weapons design, as well as verifying yields and nuclear 
effects of some stockpiled weapons. There is also a possibility that 

i some ERDA weapons development personnel would be drawn into 
othe r programs, so that  prompt resumption of high-yield testing 
may be difficult, should th at  need arise.

Undetected testing above the  threshold by the  Soviet Union 
could result in an advantage, in that  they could confirm advances 
in some higher yield stra tegic weapons. In order to minimize any 
such risks  associated with the  undetected violations of the  TTBT 
and the  PNET, increased emphasis on main tain ing and improving 
our capabi lity in the  Atomic Energy Detection System will be 
required.

In conclusion, gentlemen, the  Joint Chiefs of Staf f believe tha t 
the re would be benefits in continued nuclear testing. But on bal­
ance, it would appear to be advantageous to ratify the  TTBT and 
the PNET, since these  treaties are  equitable and if safeguards are 
adequate, certainly supportable  by the Joi nt Chiefs of Staff.

Senator  P ell. Thank you very much, Mr. McGiffert and Admiral 
Hannif in.

MEANING OF "IF  SAFEGUARDS ARE ADEQUATE”

You say, Admiral, “if safeguards are  adequate.” Wha t does th at  
expression mean?

Admiral Hannifin. In the  discussions which led up to the U.S. 
formulation of th eir  position for the  negotiations, the  Joint Chiefs 
of Staff and the Secre tary of Defense at that  time, Mr. Rumsfeld, 
both agreed th at  there  were  certa in safeguards which we felt would 
be necessary to continue our  weapons system with in the  limita­
tions of the  treaties , as proposed.

Specifically, we felt th at  it was necessary for us to continue to 
conduct underground nuc lear  tes t prgrams within the  limitations 
of the trea ty, in order to both  add to our knowledge and improve 
our weapons in all areas of significance in our futu re milita ry 
posture.

WOULD CTB BE IN U.S. NATIONAL INTEREST?

Senator  Pell. This leads me to my next question and that  is, 
wha t would be your view with regard to a comprehens ive test  ban 
treaty  applying to both sides? Do you think that  would be in the 
national interest of t he United States , or opposed to the  national 
interest?

Admiral Hannifin. At the  present time, I thin k the  Join t Chiefs 
of Staff position is that  a comprehensive test  ban  treaty  would 
cert ainly inhibit some of the  work that  we are doing now un der the  
limitations of the Threshold Test Ban Treaty , the  150-kt limitation,  
but  th at  we could, with some less efficiency, utilize warhead de­
signs which have already been developed for the  weapons systems 
which are  now programed to be developed and to be deployed.

Sena tor Pell. But wouldn’t that  same lessening of efficiency 
apply to our adversary , as well?

Admiral Hannifin . Most certain ly. I think our concern is that 
we really don’t know the  extent  of the  Soviets’ weapons testing  
program. We know the size of th e weapons that they  have tested,
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but  we really don’t know too much about the  design or how well 
they  are  prepa red to go on into advanced systems with the  testing 
th at  th ey have alrea dy accomplished.

Senat or Pell. Mr. McGiffert, I address the same question to you. 
Recognizing th at  these  two treatie s are  rat he r timid steps in the  
direction of a comprehen sive test  ban trea ty, wha t would be your 
view as to whe ther  such a tre aty  would be in the  national  inte rests 
of the  United States?

Mr. McGiffert. I t hin k it is possible—and by saying tha t, I don’t 
mean to make a jud gme nt about wha t is feasible in the  negot iating  
forum, but I thi nk  it is certa inly possible conceptually to have a 
tre aty  which would be in the  best inte rests of the  United  States.

ENVIRONME NTAL IMPAC T STATEM ENT CONCERN ING PECH ORA RIVE R 
DIVERSION

Sena tor Pell. Following up your testimony, Mr. McGiffert, 
where you refer red to the  plans of the  Soviet Union for divert ing 
the  flow of the  Pech ora River from the  Arctic Ocean into the  
Caspian Sea, the  na tura l follow-on of th at  is, wha t would be the  
effects on the  world if they did it? From a climatic viewpoint, as 
you know, you would have less fresh wat er going into the  Arctic 
Sea, you have more sal t water; you hence have a smal ler Arctic 
ice-cap; you have less heat refracted; and you have the  Ea rth ’s 
climate subst antia lly warmer.

Would your dep artme nt be support ive of my proposal embodied 
in S. Res. 49, stat ing th at  when a nation makes an environm ental 
change  of such a na tur e th at  it affects its neighbors of t he global 
commons, th at  it should file some form of envi ronm enta l impact 
sta tem ent?

Mr. McGiffert. Senat or, I don’t have an official dep artm enta l 
position on th at  proposal. It does seem to me interest ing and 
useful.

Sena tor Pell. It would not prev ent a coun try doing it, but  at 
leas t it would mean if the  Soviet Union went  ahead  with this  
program, it would file with  UNEP, the  Unite d Nations environ­
men tal program, a sta tem ent  of it and an assess ment as to how 
many  degrees centi grade —by t ha t time —the tem per atu re would be 
increased in the world.

Mr. McGiffert. I am , inciden tally, gratefu l for the  education  you 
are  giving me. I hadn’t realized th at  th at  would be one of the  
resu lts of divert ing the  flow.

Sena tor Pell. I wish you would study  this  proposal. It sounds a 
litt le far out now, but  some othe r proposals th at  have been ad­
vanced by th e subcom mittee were thou ght  far out, and have actual ­
ly become pa rt of our  body of int ern atio nal  law.

Sena tor Case?
Sena tor Case. Tha nk you, Mr. Ch airman.

HANDLING PEA CEFUL EXPLOSIONS UNDER CTB WITH OUT RISK OF 
CHEATING

You said, Mr. Secre tary, th at  conceptually you think  th at  a 
comprehensive  test  ban tre aty  would be in the  inte rest s of the  
Unite d States, or th at  one could be devised which would. Is the re
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any workable way of handl ing peaceful explosions with the ban in 
force on testin g und er which the  risk  of cheating wouldn’t be 
prese nt?

Mr. McGiffert. Senator  Case, I don’t wan t to prejudge the ex­
plora tory discussions th at  have been taki ng place in Geneva, and I 
am not sure it is app ropr iate  to get into any detail. I will give you 
my personal  view th at  I thin k it is ve ry doubtful th at  a  co mprehen­
sive test  ban which did not include or cover PNE ’s could be a 
viable proposition.

REQUIR EMENTS TO MAKE CTB IN U.S. INTERES TS

Sena tor Case. Again, I don’t want  to press you beyond anything 
you think you ought to say or can’t say, as far  as the  sta te of 
knowledge and every thing else goes. W hen you say, “conceptually”, 
wha t are  the broad requirem ents  of such  a tre aty  th at  would have 
to be met in order to make it actu ally in the  inter ests  of the 
Unit ed States?

Mr. McGiffert. If you will accept my own view, phrased  very 
generally  because we are  in open session and because this is a 
ma tte r still under negotiat ion, my own view is, first, as I stated,  
th at  inclusion within the  coverage of such a tre aty  of PN E’s would 
probably be necessary; and second, witho ut tryi ng to get into the 
deta il of what cons titutes adequate verification, it seems to me 
clear th at  we will need satisfa ctory arra nge men ts for verification.

Sena tor Case. This is in a general way, too. It would make 
necessary something  more tha n national  verification, by natio nal 
mean s?

Mr. McGiffert. I t seems to me, a gain on t he basis th at  I indica t­
ed, t ha t is probably so.

Sena tor Case. Therefore, is the re a connection between th at  
proposition and your supp ort for these  trea ties,  th at  they  may get 
both parti es used to a kind of ver ification  tha t, up to now, has not 
been acceptable?

Mr. McGiffert. Yes. As I said in my stateme nt, I think that 
provision in the  PNE Treaty for onsite inspection, limited as it is, 
is nevertheless  an imp orta nt precedent.

Sena tor Case. Tha nk you, Mr. Chairm an.
Sena tor Pell. Tha nk you v ery much.
Sena tor Church?
Sena tor Church. Mr. Chairman, let me defer to Senator Glenn.
Sena tor Pell. Fine. Go ahead, Sena tor Glenn.

U.S. VERIFICATION CAPABILITY

Sena tor Glenn. How good is our verificat ion capabil ity? I am 
par ticu larl y concerned about  verification. Are you happy th at  we 
can verify every thing th at  is covered in  this tre aty ?

Admiral Hann ifin . Is th at  a  question to me, sir?
Sena tor Glenn. Eit her  one. Go ahead, Admiral.
Admira l Hann ifin . I believe the  CIA people covered this  this 

mornin g, to a  certa in exten t.
Sena tor Glenn. Yes.
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Admira l Hannifin . We are  confident that  we can both detec t t he 
explosions and can verify, if they  occur in the  tes t sites, with  a 
considerable  amount of accuracy as to the  size of the  explosion.

Sena tor Glenn. How low a kt equivalency are  you fully confi­
dent we can detect anywhere in the  Soviet Union, whe ther  in one 
of the  so-called prepared sites or where  they develop a  new one in, 
I guess we would say, an unprepared site?

Admiral  H annifin . I am not sure  about the  c lassification of this, 
but I would guess someth ing around 10 kt, assuming no atte mpts 
are  made to conceal t he event.

Senator Glenn. So you don’t feel that  anywhere in the  Soviet 
Union there would be a possibility of them sett ing off an explosion 
that  would not be detectable at the  150-kt level?

Admiral Hannifin . I think t ha t the re might be ci rcumstances  in 
which they could hide some explosions, but  at  the  150-kt level, I 
would suspect that  it  would be detectable.

Senator Case. Excuse me, John.
Senator Glenn. Go ahead.
Senator Case. Would it be identif iable as a man-made explosion, 

as opposed to natura l?
Admiral  Hannifin . I th ink  so.
Senator Glenn. When we get up in the  150-kt range, we can 

pre tty well discr imina te between earthquakes and nuclear explo­
sions?

Admiral  Hannifin . I should think  it would be very difficult for 
them  with premedita tion to try  to hide an explosion of tha t range 
with in an earth quake. It is possible, but  I would think improbable. 

REASON FOR CHOOSING 150-KT LEVEL

Sena tor Glenn. Why was the  level of 150 kt chosen? Do you 
know?

Admira l Hannifin . I thin k that  th at  was rela ted to our present 
tes t program at  the  time, and also a range at  which there wasn’t 
any question about  the -----

EFFECT OF 150-KT LEVEL ON U.S. TESTING

Senator Glenn. This gets a l ittle b it into your previous comment, 
but will the limi t on test s of 150 kt  allow us to conduct all our tests  
for our weapons programs now?

Admiral  Hannifin . Not completely, but I think  satisfac torily, so 
that  we can handle those that  a re programed now. The re are  some 
tests. I think the  ERDA people would be bet ter  suited to answer 
more precisely on this, Senator.

EFFECT OF CTB ON U.S. TESTING

Senator Glenn . Do we have any test ing now being conducted or 
scheduled on any system which would be held up by a  comprehen­
sive te st ban treaty?

Admira l Hann ifin . I believe th at  we answered that  in t he classi­
fied questions, Sena tor, to a pre tty good extent. There  are some— 
depending on when it went into effect. There are  some in process 
now tha t, if it went  into  effect tomorrow, or very soon, it would 
have a more severe effect t han lat er on.
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VALUE OF TREATIES

Senator Glenn. How valuable do you look a t this  as a real  ban? 
Do you think this trea ty is a real step forward?

Admiral Hannifin . I think  it  is, quite frankly. I think it is the 
first step of a  path that  we should take, th at  this  count ry should 
take.

Senator Glenn. Is it a path?  This is not the  end product, I 
presume, as you would view it.

Admiral Hannifin. I certa inly  do not see i t as t he end product. I 
see it, as I th ink  Mr. Habib and Mr. Warnke indicated, as the  f irst 
step, and a concrete step.

Senator Glenn. Mr. McGiffert, would you care to comment?
Mr. McGiffert. I agree with tha t, Senator.  I see it as valuable, 

standing on its own legs, but  I also see it as a step, hopefully, 
toward fur the r restrictions.

Senator Glenn. I would think  its only value lies in th at  direc­
tion, myself. I thin k 150 k t is a  mighty big explosion, and I look at 
this  a little bit like the Vladivostok agreements that  set our limits 
on missiles way above what anybody in the  world had. We had to 
build like crazy to get up to the  limits.

It is a littl e bit like setting a limi t and saying, we are coming all 
out for motherhood and sunshine tomorrow, or something, because 
we have set the  limits on this  thin g high enough that  we are  not 
giving up anything really.

We term  this  a threshold tes t ban trea ty. I think  Chairman Pell 
a little while ago indicated it was a  very timid thing.  We might say 
those initials are  for timid tes t ban  trea ty; th at  TTBT can be timid 
test  ban trea ty, at 150 kt. So I look a t this  as valuable, really , only 
in that  it is the  firs t step to get some agreement in this  direction, 
moving on tow ard a comprehensive tes t ban t reaty.

Development of nuc lear weapons, I th ink,  is going to  sm aller  and 
smaller weapons and hopefully, we can get some control over that  
kind of development, and this  is ce rtain ly only a first  step. The 150 
is so high  t ha t I really  hope that  Americans and people around the 
world don’t think we have suddenly protected them  in our whole 
nuclear program by set ting a 150-kt limit, when we rem ember that 
Hiroshima was only 20 k t and all th at  mushroom cloud was from a  
20-kt boom.

We are  ta lking about limits  on 150 and up, and every thing  under 
that  comes under no ban whatsoever . We are  talk ing about  seven 
and a hal f times  the  boom of Hiroshima and up being the  only 
thin g that is limited under this, so I think we should be under no 
illusions. This is a first  step  and a f irst  step  only. I th ink  most of us 
would probably agree w ith that .

You commented on our capability . Do we have indications w heth­
er this  will real ly limit planned Russian  tes ting.

Mr. McGiffert. We don’t know, Senator. It is tru e tha t, in the 
past, they  have relied more on high er yield weapons tha n we have.

Senator Glenn. They have, but I believe t here have been indica­
tions—and I don’t believe this  is in the  classified area—tha t they 
have been developing smal ler and smal ler weaponry  also availab le 
for a rtil lery and smaller unit s for MIRV and MARV work on the ir 
missiles.
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So I would presume th at  most of their  big testing, as most of our  
big testing, has been done. Would th at  be a fair  assumption, in 
your estimate?

Admira l Hannifin . I think  you may be correct, Senator . They 
certainly  are moving more toward MIRV’ed systems, which then 
require a l arge r number of smaller size reent ry vehicles.

Sena tor Glenn. I don’t mean to indica te—and I hope i t is not so 
interprete d—that I am being so critical of the  trea ties  proposed 
here  or that  I will not support them. Unless I find out someth ing 
in the  meantime, I do plan to support them, but  I don’t think we 
should be under any illusions about  wha t these  treatie s do. They 

- are  so minimal to the  problem that  I hope no one thin ks we are
being protected much by these in the  development that  is obvious 
in this  country and the  Soviet Union.

Than k you, Mr. Chairman.
» Sena tor Pell. Sena tor Church?

Sena tor Church. I th ink  Sena tor Glenn has said it for me. Tha t 
was generally wha t I wanted to say. He said it very well and I 
can ’t embellish it.

I wonder why we call it an arms  control agreement , when it is 
obvious that  i t doesn’t control the  arms plans on e ither side. It may 
be th at  there will be some political benefi t to be derived from 
ratify ing the  agreement,  inasmuch as both Governments have en­
tered  into it. I c an’t see wha t harm  it would do. I am equally hard 
put to see what good it will do, except as it may crea te a climate 
that  will permit us to move forward to a treaty  that  does accom­
plish something in  the way of arms control.

On tha t basis, I think I will support it.
Sena tor Case. Mr. Chairman, I think  that  our colleagues have 

done a  great  job of den igra ting  thi s tre aty  and t he  only thing t ha t I 
think  th ey ought to do to be fully logical is to support t he organiza­
tions that  ar e opposed to  it.

TREATIES AS FIRST STEP

Sena tor Glenn. The firs t step on a long jou rney  may not be the 
final step. We have to make  these firs t step, and I hope this  is a 
first  step, on a  road th at  will lead to real  control of nuclear power 
and nuclear weapons a roun d the  world.

► I don’t want  my remarks to be inte rpre ted as denigra ting it or
that  it is completely unnecessary. It is a first  step, and it is jus t 
tha t, a f irst  step, and no more.

Sena tor Case. A toddle.
• Senator  Pell. A timid  firs t step into the  water, but once you

have made that step-----
Sena tor Case. It isn’t quite  as cold afte r you have done it, except 

that  as it rises h igher. [General laughte r.]
Senator  Pell. I don’t want to trespas s on the time constraints we 

are  under . I have one final question.
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REASON FOR 150-KILOTON FIGURE

Why was the figure of 150 kt plucked out originally, as opposed 
to 15 or 200? W hat was the  magic about 150?

Mr. McGiffert. Sena tor Pell, I asked that  question yesterday , 
when I was preparing for th is hearing , and my fir st answer is, I am 
not sure, but as I understand it, it was a number that  came out of 
the  negotiating process and was more driven, therefore, I gather, 
by political considerat ions at  the  time, of which I am not aware, 
tha n it was by particular mil itary considerations.

I assume those apply to the  Soviet side, as well as to us.
Sena tor Case. Isn’t it roughly  that  figure below which it is diffi­

cult to verify?
Mr. McGiffert. No, it is a good deal higher tha n tha t, Senator 

Case. Now, what the  situation was in 1973 and 1974, I am not 
enti rely  clear.

Sena tor Case. I have no brie f for the  figure at  all. I am jus t 
trying to explore this question w ith you.

I thin k probably you are  right,  that  it came out of a political 
process in which it didn’t ma tte r too much where you put it exact­
ly, w ithin wide limits, and that  the  chief benefit  of th is thing isn’t 
the  estab lishm ent of that  figure, but  rather , the  things that  go 
with it in the way of opening into some verification on site, and 
that  kind of thing.

FUTURE  HEARINGS

Sena tor Pell. The next hearing  on this  subject will be, as I said 
earl ier,  to  h ear the ERDA witnesses on Thursday, September 8 and 
the  outside witnesses in opposition—some because  they  feel it goes 
too far  and others  because they  feel it doesn’t go fa r enough—will 
be heard  on Thursday, Septem ber 15.

The hear ing is adjourned.
[Whereupon, at 11:40 a.m., the hear ing adjourned, subject to the 

call of the  Chair.]



THRESHO LD TEST BAN AND PEACEFUL 
NUCLEAR EXP LOSIONS TREATIES

THURSDA Y, SEPTEM BER 8, 1977

United States Senate, 
Committee on Fore ign  Relations ,

Washington, D.C.
The committee  met, pur sua nt to notice, at  10:06 a.m., in room 

4221, Dirksen Sena te Office Building, the  Honorable Claiborne 
Pell, presiding.

Presen t: Senators Pell, Glenn, and Case.
OPEN ING STATEMENT

Senator Pell. Today the Committee on Foreign Relations is hold­
ing its thi rd hearing  on the  proposed Threshold Test Ban and 
Peaceful Nuclear Explosion Treaties.

Our first  witnesses this  morning will be the  Honorable Robert W. 
Fri, Acting Admin istra tor of ERDA; Mr. Alfred Starb ird, Assistant  
Adm inist rator for ERDA; and Mr. Mahlon Gates, manager  of the 
Nevada  Operations Office for ERDA.

Following a  few questions and answers with these  witnesses, the 
committee will h ear  Dr. Harold Agnew, Director of the  Los Alamos 
Scientific Laboratory, and Dr. Roger E. Batzel, Director of the 
Livermore Laboratory.

In the  two prior  hear ings  we heard represen tatives of the  De­
par tment  of S tate, ACDA, the  CIA, the  Office of the  Secre tary of 
Defense, and the  Join t Chiefs.

Alas, our time is limited this morning since we must end this 
hearing  a t 11:15 in orde r for the members to atte nd a reception for 
the  Latin  American dignitaries who have come to Washington for 
the  signing of the new Panama Canal Treaty .

I will say nothing fur the r at this  point in order  to allow the 
witnesses a litt le more time. We may have to submit some of our 
questions  in writing for the  record. I hope th at  the  witnesses will 
be as brief as possible and  summarize the ir statements. [See p. 76]

I apologize for the  time  pressures . In my own case, I was late  
because I was marking  up a bill in ano ther subcommittee. I fear 
this  is the  usual  business of t rying to be in several places at one 
time.

Dr. Fr i, would you p lease begin?
STATEMENT OF HON. ROBERT W. FRI, ACTING ADMINISTRA­

TOR, U.S. ENERGY RESEARCH AND DEVELOPME NT ADM INIS­
TRATION
Mr. Fri . T hank  you, Mr. Chairman .

(53)
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We appreciate the  time pressures and will try  to be as brie f as 
possible. I will summarize my general sta tem ent  and then  Mr. 
Starb ird, on my immediate  right,  who is our Assis tant Administra­
tor for National Security,  will discuss the effects of the treatie s on 
ERDA’s nuclear weapons program. Mr. Gates, on my immediate 
left, who manages our Nevada operations office, will then describe 
our preparations for the  in-country monitor ing provided for in the 
Peaceful Nuclear Explosion Treaty , or the  PNET. Then, as you 
requested, the  Directors of the  nuclear weapons laborato ries, Dr. 
Agnew of Los Alamos, on my far  left, and Dr. Batzel of Livermore, 
on my far right,  and Dr. Morgan Sparks  behind  me, are  also 
available to give th eir  sta tem ents and to answer questions.

I wish to establi sh at  this  time my support of the  President’s 
objectives in achieving effective arms  control measu res and my 
belief that  these trea ties  are, in fact, a step in that  direction.

These trea ties  affect two areas for which ERDA is responsible by 
law: Nuclear weapons and nuclear explosions for peaceful pur­
poses. Let me first  briefly touch on the  nuclear weapons program. 

ERDA AND U.S. NUCLEAR WEAPONS PROGRAM

Since 1946, first  the  Atomic Energy Commission, and then 
ERDA, have worked closely with the  Department of Defense to 
develop, produce, and mainta in nuclear weapons in suppo rt of U.S. 
defense policy.

As the  numbers and sophist ication  of our nuc lear  weapons in­
creased, our nuclear weapon program grew in size and complexity. 
Since 1953, we have had two nuclear weapon design laboratories, 
an engineering laboratory that  assists in weaponizing nuclear de­
vices, and a separate organization that  operates tes t facilities. Spe­
cialized production facilities  fabricate the  nuclear materia ls and 
other components of the  weapons, and the  par ts are  brought to­
gether  and assembled at  y et ano ther facility. This complex is oper­
ated  by contractors, but  it is owned and controlled by ERDA. 

TTBT’s EFFECT ON NUCLEAR WEAPON DESIGN PROGRAM

Agains t that background, let me touch first  on the  Threshold 
Test Ban Treaty.

The TTBT has already had some const raining effect on our nu­
clear  weapon design program, because we have agreed with  the  
Soviet Union that  both par ties  would abide by the  terms of the  
treaty  pending the  outcome of th e ratif ication process. The United 
States has conducted no tests  above a 15O-kt design-yield limit 
since March, 1976. Mr. Starbird will provide detai ls of the direct 
impac t of the TTBT on new weapon design, development, and 
modification.

UNITED STATES AND SOVIET PNE PROGRAMS

The second area in which ERDA has sta tutory  responsibil ity is 
the  use of nuclear explosions for peaceful purposes, or PNE ’s.

The U.S. PNE program began in 1957 under the  name “Project 
Plowshare,” an effort to apply nuclear  explosive technology to the  
recovery of nat ura l resources and large  earth  moving projects. 
Eleven nuclear engin eering field experiments  were carried out and
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over $150 million was expended. But the re is no money in the  fiscal
1978 budget for th e nuc lear  explosive applica tions program because 
of uncertain ties as to economic feasibility, lack of public accep­
tance, and nonproliferation concerns.

The Soviets, on the  other hand, have an active PNE program.
Since 1965, they have conducted over 40 nuclear  explosions off the  
established weapon tes t sites. They have announced 16 of these as 
PNE ’s. The Soviets have reported at  internatio nal  technical re­
views the ir intention to pursue the  applica tion of PNE’s for the  
recovery of gas and oil, storage of hydrocarbons  and waste, mining  
and large-scale nuc lear  excavation projects, such as the  widely 
publicized Pechora-Kam a Canal. They have proposed a  Comprehen­
sive Test Ban Trea ty in the  United Nations and the  conference of 
the  Committee on Disa rmam ent that  would prohibit nuclear 
weapon te sting  bu t would allow PN E’s.

QUESTION OF VERIFICATION

The problem we mus t face with the  PNE Trea ty is t he question 
of verification. In our judgment, the  verification methods of the 
PNET will assure  both par ties  that  no weapon-re lated benefits can 
be obtained through PNE projects th at  could not be available  
through testing on nuc lear  weapon tes t sites under the terms of 
the  TTBT.

However, these  two trea ties  are  specifically linked to the 150-kt 
limi t on weapon test ing and, if the  TTBT threshold is reduced, 
the re must  be a  corresponding reduction in the PNE limit.

TREATIES SUPPORTED

Mr. Chairman, let me conclude by rei terating my support for 
these  treatie s. They are  the  fi rst agreements since the  Limited Test 
Ban Trea ty of 1963 to impose direc t res tra int s on nuclear explo­
sions.

Cooperation between the  two major  nuc lear  powers in imple­
menting these trea ties  should set a hopeful precedent for futu re 
arms control negotiat ions. I would recommend t ha t the  Senate  give 
its advice and  consent to the ratif ication of these  tr eatie s.

Thank you.
[Mr. Fr i’s prepared sta tem ent  follows:]

Prepared Statement of Robert W. Fri, Acting Administrator, U.S. Energy 
Research and Development Administration

It is a pleasure to appear before you today on behalf of the Energy Research and 
Development Adminis tration (ERDA) to testify in support of the trea ties on the 
Limitation of Underground Nuclear Weapon Tests and on Underground Nuclear 
Explosions for Peaceful Purposes. For simplicity, I will refer to the  former as the 
TTBT and to the l att er as th e PNET.

After my brief  general statement, Mr. Alfred S tarbird,  Assistant A dminis trator of 
ERDA for National Security, will discuss the  effects of the trea ties on ERDA’s 
nuclear weapon program. Mr. Mahlon Gates, ERDA Manager of the Nevada Oper­
ations Office, will describe ERDA’s prepara tions for the in-country monitoring pro­
vided for in the PNET. As you requested, the  Directors of the nuclear weapon 
laboratories, Dr. Harold Agnew of th e Los Alamos Scientific Laboratory, Dr. Roger 
Batzel of the Lawrence Livermore Laboratory, and Dr. Morgan Sparks of Sandia 
Laboratories are also availab le for discussion and questions during the course of th is 
hearing.
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I wish to establish a t this tim e my suppor t of the  Pre sid ent’s objectives in 
achieving effective arm s control me asu res  and  my beli ef th at  these treati es  are a 
step in th at  direc tion.  However , we are also responsible  for provid ing a scient ific 
and technical  assessment of th e impac t of these tre ati es  on ERDA responsibilit ies.

The TTBT, w ith the protocol which is i nte gra l to it, was signed in Moscow Ju ly 3, 
1974. This tre aty provides for a lim ita tion of 150 kilotons on all  underground  
nuclear-w eapon test s carried  out  by the two part ies.  Nat ional technical  means are  
to be employed for verif ication, bu t th e tre aty also calls for an exchange  of data  on 
the  geography and  geology of nuclear-weapon test sites as well as th e yields of two 
actual  nucle ar explosions conducted  on each weapon  tes t site. This  exchange of da ta 
supplements and  enables us to refine our info rma tion  obtained by n ational technica l 
means.

The PNE  Treaty, including i ts protocol , w as s igned May 28, 1976. T he PNE Trea ty 
was nego tiated to assu re th at  weapon-rela ted benefits  precluded by the  TTBT could 
not be obta ined  by one of the pa rti es  as a res ult  of conducting PNE  projects. 
Therefore , it establishes a lim it of 150 kt  on all indiv idual und erground nuclear 
explosions for peaceful purposes. It  establishes  also an  aggregate yield  limi tation of 
1.5 m egatons  on near  sum ulta neo us grou p nuc lear explosions for peaceful purposes.

The PNET includes provisions to ens ure  verif ication th at  are  unique  in th at  they  
provide, for the firs t time , on-site obse rver  rights  to mon itor  group explosions with 
aggregate yields  gre ate r th an  150 k t. If both  par ties agree , on-site obse rvers  will be 
per mi tted  to confirm the  geology and the  peaceful purpose of the  explosion when 
the  aggr ega te yield is between 100 and  150 kt. The PNE T protocol also stip ula tes  in 
detail th at  the  par ty conductin g the explosion will provide, in advance, information  
on the peaceful purpose, time,  location, geography,  and  geology a t the site  of the  
explosion. As in the  case of the  da ta  required by the  TTBT, all of these PNET  
requirements are designed to provide ver ifica tion  th at  all  individual explosions  are  
below 150 kt.

These  tre ati es  affect two are as for which  ERDA is responsible  by law: nuc lear 
weapons a nd n uclear  explosions for peace ful purposes. The fir st area  I will discuss is 
the  nuclear -weapon progra m.

Since 1946, fir st the  Atomic Energy Commission, and  the n ERDA, have  worked 
closely with the Depar tme nt of Defense to develop, produce , and  ma int ain  nuc lear 
weapons in suppor t o f U.S. defense policy. As the  num bers and  soph istication of our 
nuc lear weapons increased, our nuclear-weapon program  grew in size and  complex­
ity. Since 1953 we have  two nuclear-weapon-design labo ratories , an engi neering  
labora tory  th at  assists in weaponizing  nuc lear devices, and  a separat e organizat ion 
th at  ope rate s test facilities. Specialised prod uctio n faci lities fab ricate  the  nuc lear 
ma ter ial s and  other components of nucle ar weapons, and the  pa rts  are brought 
togeth er and assembled at  y et anothe r facility. This complex  is o perated  by cont rac­
tors, bu t owne d and contro lled by ERDA.

The TTBT has  alre ady  had a con strain ing  effect  on our nuclear-weapon-design 
program,  because we have  agre ed with the  Soviet Union th at  both  par ties would 
abide by the  te rm s of the  t re aty pend ing  th e outcome of the rati fica tion process, and 
the  U.S. has  conduc ted no tes ts above a 150 kt  design-yield limit since  May of 1976. 
Mr. Sta rbird  will provide details  of th e dire ct imp act of the TTBT on new weapon 
design, developme nt, and modificat ion.

The second area  in which ERDA has  sta tut ory respo nsib ility  is in the  use of 
nuc lea r explosions for peaceful purposes, or PNEs.  The U.S. PNE  p rogram began in 
1957 under the nam e “Project Plowsh are, ” an  effo rt to apply nuclear-exp losive  
techno logy to the  recovery of na tu ra l resources and  larg e ear th-m oving projects. 
Eleven nucle ar engineer ing field exp eriments  were  car ried out and over $150 mil­
lion was expended. There is no money in the  FY 78 budget for the  Nuclear Explo­
sive App licat ions  Program because of uncerta int ies  as to economic feasib ility, lack 
of public acceptance, and  n onp roli fera tion  concerns.

The Soviets, on the  other han d, hav e an  activ e PNE  program.  Since 1965 they 
have  conducted over 40 nucle ar explosions off the  established  weapon tes t sites. 
They hav e announced  16 of these as PNEs.  The Soviets have  reported at  int erna ­
tional technical  reviews thei r int en tio n to pur sue  the  application of PNEs for the  
recovery of gas and oil, stor age  of hydrocarbons and  waste , min ing  and  large-scale 
nucle ar excavation  projects such  as the  widely publicized Pechora-Kam a Canal. 
They hav e proposed a Com prehensiv e Test Ban Tre aty  in the  UN and the Confer­
ence of the  Committee on Disarma me nt th at  would pro hib it nuclear-weapon test ing  
bu t a llow PNEs.

The 150 kt  lim it on underg rou nd nuclear-weapon tes ts established by the  Thresh­
old Test  Ban Tre aty  does not  provide for some PNE applications th at  require 
mult iple,  near-simultan eous explos ions aggregating in yields into the  megaton  range
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to accomplish the engineering job involved, particularly those requir ing the  excava­
tion of ear th or th e crushing  of lar ge amounts of ore.

It was not possible to allow higher-yield individual nuclea r explosions to take 
place off the  t est site because the re is no way to assure tha t weapon benefits a re not 
being obtained from PNEs when nuclea r explosions at  the weapon test site are 
limited to 150 kt by the TTBT. It was, therefore,  necessary to negotiate  the  PNE 
Treat y limiting individual PNEs to 150 kt and aggregate yields to 1500 kt. This 
combination would allow most PNEs to take  place within reasonable engineering 
limits and also provide a limit  th at  would facilitate the  placement of necessary 
equipment a nd on-site-observation teams to monitor compliance wi th the trea ty and 
protocol.

In our judgment, the verification methods of the PNET will assure  both partie s 
tha t no weapon-related benefits can be obtained through PNE project t ha t could not 
be available through  testing  on nuclear-weapon tests sites under  the terms of the 

“ TTBT. However, these two treaties  are specifically linked to the  150 kt limit on
weapon testing  and, if the  TTBT threshold is reduced, there must be a correspond­
ing reduction in the PNE limit. We will discuss separa tely the significance of the 
PNET on-site-observer rights  in considering ways and means of extending our 
nationa l technical means of verifying tha t all nucle ar explosions could be effectively 

’ banned.
I reit erat e my support for these treaties. They are the first agreeme nts since the 

Limited Test Ban Treaty  of 1963 to impose d irect rest rain ts on nuclea r explosions. 
Cooperation between the two major nuclea r powers in implementing these treati es 
should set a hopeful preceden t for future arms control negotiations. I recommond 
that  the Senate give its advice and consent to ratification to these treaties. Mr. 
Chairma n, this concludes my prepar ed statem ent. I would be pleased to respond to 
any questions.

Sena tor Pell. T hank you, Mr. Fri.
Next we will h ear  from Mr. S tarbird.
Please proceed, sir.

STATEMENT OF ALFRED D. STARBIRD, ASSISTANT ADMINISTRA­
TOR FOR NATIONAL SECURITY, ENERGY RESEARCH AND DE­
VELOPMEN T ADMINISTRATION
Mr. Starbird. Thank you, Mr. Chairman. I appreciate  t he oppor­

tun ity  to be here . I would like to have my fu ll sta tem ent  submitted 
for th e record, if I may, and  I will summarize by primarily reading 
the par ts of my sta tem ent  which have not been given to you by 
witnesses earlie r.

Sena tor Pell. Without objection, t ha t will be done.
Mr. Starbird. I will discuss the  TTBT a nd PNET and how they 

impact on the  Energy Research and Development Admin istra tion’s 
capabi lity to develop nuc lear  weapons to meet  Dep artm ent of De- 

► fense requirements, and the  precedents they estab lish in verifica­
tion procedures.

In star ting , let me inte rpolate  th at  I would like to sta te my 
support for ra tifica tion of these two trea ties.

NUCLEAR WEAPONS DESIGN AND DEVELOPMENT METHODS

I will discuss briefly nuc lear  weapons design and development 
methods.

Nuclear explosives differ from convent ional explosives in many 
importa nt respects. Each is a part of a complex weapons system 
and each must  be designed to survive and perform reliab ly in 
different environments and under specific combat conditions. Each 
must  be configured to  fit  th e car rier t ha t would del iver it.
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This has genera lly mea nt th at  the  U.S. weapon designs are  con­
tinually advancing  the  sta te of the  ar t to insure th at  weapon 
systems demands can be met.

The nucl ear weapon developm ent process begins with  a basic 
concept th at  is linked to a specific DOD req uirem ent. The proposed 
conceptual design undergoes many  itera tions , each being checked 
again st calculations, agai nst nonn uclear experiments,  and some 
nucl ear tests.

Once the feasibility of a design has been established, the  Depart ­
ment  of Defense may formally  request th at  it be weaponized. It is 
then th at  the  device must be fully adapted to meet the  Departm ent 
of Defense specifications to include safety, yield, and the  other  
cons train ts of the delivery system.

Slight changes in design made to accommodate such specifica­
tions can significan tly affect the  performance of the device. Conse­
quently,  one or a few more tests  may be required at  this  stage 
before a  device can be certified for the  stockpile.

It is not possible to fully eval uate  the  perform ance of a new 
design by calculations.  Our final means of evaluation must be 
nucl ear testing, including, usually , at  least  one test  of a weaponized 
device at  nea r full yield.

If the weapons labora tories cannot conduct actu al exper iments in 
any specific yield range  at ne ar full yield through  the  complete 
nucle ar weapons testing cycle, th ere  is no reliab le way to complete 
the full tes t cycle require d to put  the  new designs into the  stock­
pile.

Under these  conditions, new, higher-yield  weapons would have to 
be developed based on gene rally  conservative designs adapted by 
extra pola ting  from previously teste d designs.

IMPACT OF TTBT LIMIT ON PRESENT WEAPONS STOCKPILE

It is also necessary to speak of t he impact of the TTBT limit on 
weapons already in the  stockpile. It will be necessary  to modify 
some existing weapons with yields over 150 kt. Ther e is a wide 
range  not only of age but of sop histicat ion of h ighe r yield weapons 
in the  stockpile. Most stra tegic  weapons are  high yield-to-weight 
ratio  designs and, therefore, sensitive to change with age. Many of 
the  modifications, corrective  actions, or component replace ments 
require d could be accomplished with in the  150-kt design yield limit.

We believe this will be par ticu larl y tru e durin g the  first  5-year 
period of the  treaty. However, if the  tre aty  is extended and as 
aging effects progress over longer periods, chemical and physical 
changes will demand th at  we replace the  weapons and rebuild 
them,  sometimes using new mate rials . This situa tion could resu lt 
in the  need for a full-scale test  or, alte rnat ively , for accepting some 
degra dation of confidence in stockpile reliab ility.

SUPPLEMENTATION  OF NATIONAL MEANS OF VERIFICATION

The Threshold Test Ban Tre aty  and the  Peaceful Nuclear Explo­
sives Treaty  were designed to give assur ance  th at  nucl ear explo­
sions above the  150-kt l imit were not taking place.

In both treat ies, unique procedures have been established to 
suppl emen t our natio nal means  of verif ication. In the  case of both
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the TTBT and the  PNET, advance exchanges of detailed data are 
required.  In the  case of PNE projects, increasing degrees of obser­
vation and measurem ent using relatively complex seismic and elec­
tronic  inst rum ents are  required to measu re the  yield in a group 
explosion having an aggregate tota l of over 150 kt.

Although these procedures do not in any way establ ish verifica­
tion measures that  allow us to distinguish between nuclear weap­
ons and peaceful nuclear explosives, they may establ ish precedents 
in extending or supplementing national  technical means  of veri fi­
cation. I believe these procedures are adequate for the  TTBT and 
the PNET now under considerat ion. I believe also that  this  could 

• be a significant precedent in the  search for adequate measures to
verify a  comprehensive tes t ban .

However, we know of no way to preclude  mili tary  benefi ts from 
accruing  to a party allowed to conduct nuclear explosions for 

» peaceful applications.
SUMMARY

In summary, Mr. Chairman, the  TTBT impacts  directly on the 
development capability  for higher yield designs, cons training yield 
and limit ing testing and experimentation to a design limi t of 150 
kt. It would preclude our test ing of new weapon designs exceeding 
the 150-kt threshold .

But, we should be able to met presently state d Depa rtment of 
Defense weapons requirements.

It also may impact increasingly  with time on stockpile modifica­
tion and aging, but we should  be able to mainta in confidence levels 
for the f irst 5-year term  of  the  treaty.

The TTBT and PNET con stra int  to 150-kt limit  for all nuclear 
explosions can be verified with  re latively high assurance.

Thank you, Mr Chairman. That is th e summ ary of my sta tement.
[Mr. S tarb ird’s prepared sta tem ent  follows:]
Prepared Statement of Alfred D. Starbird, Assistant Administrator for 

National Security, U.S. Energy Research and Development Administration

Thank  you for the  opportu nity  to discuss the  tre ati es  on  the  Lim itat ion  of Under­
grou nd Nuclear Weapon Test s a nd on Underground  N uclear  Explosions  for Peaceful 
Purposes. I will discuss the imp lications of these trea ties; how the y impact on the  
Energy Research  and  Development  Admin ist rat ion ’s capa bili ty to develop nuc lear 

► weapons to mee t Depar tme nt of Defense (DoD) requ irem ents ; and  the precedents
the y establi sh in verif ication procedures.

NUCLEAR WEAPON DESIGN AND  DEVELOPMENT

Nuclear explosives differ  from conventional explosives in many important re- 
■ spects. Each is pa rt of a complex system which  mu st be designed  to survive and

perform reliably  in differen t env ironments and  under  specific combat conditions. 
Design fea tures must be inco rporated with oth er requirements for safety, com m an d- 
and-control fea tures to preven t una uth ori zed  use, delivery-vehic le con stra ints , and 
survivab ility . Cost and mainte nan ce are also criti cal parameters. Compromises must  
be made in the design in order to produce a nuc lea r weapon th at  most  n ear ly meets  
the  required DoD mil itary cha rac ter isti cs withou t und ue cost. This has gene rally  
me ant  th a t U.S. weapon designs ar e con tinu ally  advancing the  sta te  of the  ar t to 
assure  th at  weapon systems dem ands  can be met. This  has been par ticula rly  tru e 
for the high ly sophisticated strategic-weapon  systems, which also req uire higher-  
yield warheads  and are dire ctly  im pac ted by the TTBT.

The nuclear-weapon-deve lopme nt process begins with a basic concept th at  is 
linked to a specified DoD req uirement . The proposed conceptual design undergoes 
many iter ations, each  being repeatedl y checked aga ins t calculations,  non-nuclear
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experiments, and some nuclear tests. Analysis of the large amoun t of information 
collected during the nuclear tests  of the basic design tells us whether the nuclear  
device should perform satisfactorily. If sa tisfactory performance of the  device is not 
indicated, the experimental dat a usually tells us what changes need to be made.

Once the feasibility of a design has been established, the  DoD may formally 
request that  it be weaponized. It is then  th at  the device must be fully adapted to 
meet DoD specifications to include safety, yield, and the const raints  of the proposed 
delivery system. Slight changes in design made to accommodate such specifications 
can significantly affect the performance  of the device. Consequently, one or a few 
more tests may be required at  this stage before a device can be certified for the 
stockpile. It is not possible to fully evaluate the performance of a new design by 
calculations. Our final means of evaluation must be nuclear testing including, 
usually, as least one test of a weaponized device at  near full yield. A few designs 
have been stockpiled without such full-yield tests, but  this can be done with high 
confidence only if successful tests  of sim ilar designs have been conducted.

IMPACT OF THE TTBT ON DESIGN

The TTBT yield limit  prevents fully weaponizing nuclear devices with design yield 
above 150 kt. If the weapon laborator ies cannot conduct a ctual experiments at near 
full yield through nuclear-weapon testing, ther e is no reliable way to complete th e 
full test  cycle required to put the  new designs in the  stockpile. Under these condi­
tions new higher-yield weapons would have to be developed based on generally 
conservative designs adapted by extrap olating from previously tested designs. 
Adapting already tested warheads to new weapon systems may result in decreased 
effectiveness, increased system payload, or increased size, which may also involve 
increased systems costs, particularly in the case of sophisticated multiple-reentry-  
vehicle systems like MIRV and MAKV. Design param eters for ad apting warheads to 
these systems normally require  some design changes which, even though small, can 
impact on warhead performance critically.

In addition to considering const raints  on incorporating new designs with yield 
above 150 kt, it is necessary to review the impact of the TTBT limit on weapons 
already in the stockpile. It will be necessary to modify some existing weapons wit h 
yields over 150 kt. Some modifications required for safety, reliabili ty, or operational 
needs will be necessary. In addition, although it is difficult to generalize about the 
problem, aging inevitably affects some weapon components. There  is a wide range 
not only of age but of sophis tication of higher-yield weapons in the stockpile. Most 
strategic weapons are high-yield-to-weight-ratio designs and, therefore , sensitive to 
change with age and consequently may r equire proof testing  when modified.Many of 
the modifications, corrective actions, or component replacem ents required could be 
accomplished within the  150 kt design-yield limit. We believe this will be tru e 
particularly during the first five-year term of the treaty . However, if the trea ty is 
extended and as aging effects progress over longer periods, chemical and physical 
changes will demand that  we replace the weapons and rebuild them, sometimes 
using new materials. This situa tion could result in the need for full-scale tests or, 
alternatively, for accepting some degradation  of confidence in stockpile reliability. 

VERIFICATION IMPLICATIONS

The TTBT and PNET were  designed to provide as surance th at  nuclear explosions 
above the 150 kt limit were not taking place. In both treati es, unique procedures 
have been established to supplement our nation al means of verification. In the case 
of both the Tl'BT and the PNET, advanced exchanges of detailed  data  are required. 
The weapon t est sites will be calibrated by an exchange of d ata on previous explo­
sions. In the case of PNE projects, increasing degrees of observation and measure­
ment  using relatively complex seismic and electronic instr uments are required to 
measure  the yield in a group explosion with aggregate yield over 150 kt and to 
assure  t ha t clandestine collateral explosions are not masked by the PNE.

Although these procedures do not  in any way establish verification measures that  
allow us to distinguish between nuclea r weapons and peaceful nuclear explosives, 
they  may establish precedents in extending or supplementing nation al technical 
means of verification. I believe these procedures are adequate  for the Tl'BT and 
PNET now under your consideration. I believe also this could be a significant 
preceden t in the search for adequate measures to verify a comprehensive test  ban.

We cannot, however, accept direct carry-over of TTBT/PNET verification proce­
dures as adequate to a comprehensive ban on nuclear-weapon testing. We know of 
no way to preclude milita ry benefits fron accruing to the  part y allowed to conduct 
nucle ar explosions for peaceful applications. Furt her,  in the  case of th e PNET, on­
site monitoring was only require d to esta blish th at  the yield of  individual explosions
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did not exceed 150 kt. The rights secured for PNET do not provide assurance that  
we can detect and identify explosions at lower yield ranges from seismic events.

If a violation should occur, we will need hard  evidence to establish  th at  an 
unauthorize d nuclea r explosion has taken place. The ERDA laboratory and test-site 
expertise we are  calling upon to implement the  TTBT and PNET protocols can also 
be utilized if we take fur the r steps to establish  only necessary rights unde r the 
terms of a CTBT.

SUMMARY

I have explained the process of nuclear-weapon design and testing and its rela­
tionship to weapon-system character istics. Sophisticated weapon-system requi re­
ments have demanded th at  we push the  stat e of the ar t in nuclear-explosive tech­
nology. The TTBT impacts directly this capability by constraining  yield and limiting  
testing  and experim entation to a design limit of 150 kt. It would preclude our 
testing of now weapon designs exceeding the 150 kt threshold. It also may impact 
increasingly with time on stockpile modification and aging, b ut we should be a ble to 
maintain confidence levels for the first 5-year term of the  treaty . The TTBT a nd 
PNET constraint of 150 kt  limit for all nuclear explosions can be verified with 
relatively high assurance. Although there is no direct carryover  of the  protocol 
procedures, the  precedents  established for securing adequate data a nd for in-country 
operations may provide a precedent as we search for adequate means to verify a 
comprehensive te st ban. Thank you gentlemen. That  completes my statement.

Senat or Pell. Tha nk you, Mr. Starbird.
Dr. Gates, we will he ar from you next.

STATEMENT OF MR. MAHLON E. GATES, MANAGER, NEVADA
OPERATIONS OFF ICE, ENER GY RESEARCH AND DEVELOP­
MENT ADMINISTRATION
Mr. Gates. Tha nk you, Mr. C hairman.
Mr. Chairman and  Sena tor Case, i t is a  pleasure  to  a ppear before 

you here  today. I, too, plan to give a summa rized version of my 
testim ony and I requ est th at  the  full testim ony be inser ted in the  
record.

Sena tor Pell. With out objection, t ha t will be done.

MANAGEMENT RESPONSIBILITY ASSIGNED NEVADA OPERATIONS 
OFFICE

Mr. Gates. In December 1975, ERDA headquarte rs assigned 
mana gement responsibilit y to the  Nevada  Operations Office for 
organizing, equipping, train ing,  and deploying peaceful nucl ear ex­
plosion observation team s to the  Soviet Union. This responsibility 
includes assembling  ERDA’s task force and coordinating  and di­
rectin g all onsite observation activities .

Individuals have been designate d and trai ned , equip ment has 
been assembled, and plans  have been formulated covering both 
logistics and team  opera tions in the  Soviet Union. This train ing,  
equipme nt, and plan ning  have been tested  thro ugh  field exercises.

We believe th at  we could credibly carry out the  observation 
mission now if notific ation were received of a Soviet PNE project.

FUNCTIONS OBSERVATION TEAMS WILL PERFORM

Depending on the  plan ned aggregate yield of the  PNE, observa­
tion teams  will perform these  functions.

For group explosions with a planned aggregate yield in excess of 
150 kt, inst rum entatio n will be placed in each emplacement hole to 
deter mine  the yield of each  individual explosive.

96-875 0  - 78 - 5



62

For group explosions with a planned aggrega te yield in excess of 
500 kt, observation teams will also insta ll and operate a local 
seismic network to assist in confirming tha t no unannounced explo­
sion has ta ken  place under  cover of t he other explosions.

Brochures which describe our program and equipment have been 
provided to the  committee  for its use and distr ibution according to 
its wishes. We have also provided a classified supplement which 
describes additional equipm ent features  and verification capabil i­
ties.

Advance prep arat ion is requi red to maintain the  flexibility  nec­
essary to respond to a varie ty of distinctly different Soviet PNE 
projects on the  short notice specified in the  trea ty. A cadre has 
been designated which includes the  t alents foreseen as necessary to 
field a variety of observation efforts. Cadre members are  regu lar 
employees of the  three ERDA weapon laborato ries, the  U.S. Geo­
logical Survey, and the  Nevada Operations Office and its contrac­
tors.

Each cadre member devotes most of his t ime to h is regu lar job a t 
his parent  organization. The observation teams will gat her  and 
return  to the  United States  the bulk of t ha t dat a allowed under the 
protocols to the  trea ty. Only th at  data reduct ion required to ascer­
tain  proper function ing of the  equipmen t will be done by the  team 
while in th e Soviet Union.

There are  a number of deta ils of deployment which have not yet 
been resolved. Most of these  awa it the  treaty  requ irem ent for 
estab lishment of a join t consu ltative commission to promote  the 
objectives and  provisions of the  trea ty; and, of course, this  commis­
sion will not be formed unt il after ratification.

In summary, personnel required to man PNE observation teams 
have been identified, trained, and field tes ted.

Mr. Chairman, this concludes my summarization.
I am available for your questions.
[Mr. G ates’ prepa red sta tem ent  follows:]
Prepared Statement of Mahlon E. Gates, Manager, Nevada Operations 

Office, Energy Research and Development Administration 
peaceful nuclear explosions treaty

Mr. Chairman, Senators, it is a pleasure  to  appear before you today to discuss the 
ERDA onsite observation capabilities for insuring  Soviet compliance with  the provi­
sions of the PNE Treaty.

In December, 1975 ERDA Headquarte rs assigned managem ent responsibility to 
the Nevada Operations Office for organizing, equipping, train ing and deploying 
Peaceful Nuclear Explosion observation teams  to the Soviet Union. This responsibil­
ity includes assembling ERDA’s Task Force, coordinating and directing all onsite 
observation activities, and publishing th e analyses of collected data.

At this time individuals have been designated and trained, equipment  has been 
assembled, and plans have been formulated covering both logistics and team oper­
ations in the Soviet Union. This training, equipment, and planning have been tested 
through field exercises. Although we expect to improve our capability for verifica­
tion of PNE Trea ty compliance with time through the continuing R&D efforts of Los 
Alamos Scientific Laboratory, Lawrence Livermore Laboratory, and Sandia Labora­
tories and through our planning and tra ining programs, we believe that  we could 
credibly carry  out the observation mission now if notification were received of a 
Soviet PNE project.

observation team functions

For group peaceful nuclear explosions having a planned aggregate yield above 150 
kilotons and for individual or group explosions having an aggregate yield between
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100 and  150 kilotons i f deemed a ppropriate by the two par ties, there  are two general 
functions which observations teams will perform: 1. Confirmation of geological and 
geophysical information that  will have been provided in advance; and 2. Confirma­
tion tha t the local circumstances are  consistent with the informatio n provided and 
the stated  peaceful purpose.

Depending on the  planned aggregate yield of the PNE, observation teams may 
also perform additional functions. 1. For group explosions with a planned aggregate 
yield in excess of 150 kilotons, instru ment ation  will be placed in each emplacement 
hole to determin e the  yield of each individual explosive. 2. For group explosions 
with a planned aggregate yield in excess of 500 kilotons, observation teams will also 
insta ll and operate a local seismic network to assist in confirming that  no unan ­
nounced explosion has taken  place under cover of the  other explosions.

To car ry out these functions, different types of observation teams  will be required 
to be present a t various t imes durin g the course of th e project.

Brochures which describe our program and equipment have been provided to the 
committee for its use and distribution  according to your wishes. We have also 
provided a  classified supplement which describes additional  equipment features and 
verification capabilities.

PER SONNEL

Advance prepar ation is require d to maint ain the  flexibility necessary to respond 
to a variety  of distinc tly different Soviet PNE projects, on the  shor t notice specified 
in the treaty . A cadre has been designated which includes the  talen ts foreseen as 
necessary to field a variety of observation efforts. Team selection from this cadre 
will be tailored to the par ticu lar PNE project a fter  notification. Cadre members are 
regular employees of th e thre e ERDA weapon laboratories, the  United States  Geo­
logical Survey, and the  Nevada Operations Office and its contractors. Members 
include scientists and enginee rs who have experience in our own PN E experiments , 
weapon testing, yield m easurement, and seismic phenomena; technicians with expe­
rience in the operation of yield measuring and seismic instrumentation; geologists; 
interpreters; and physicians. Team Chiefs will be members of the  Nevada Oper­
ations Office management staff, experienced in the  conduct o f US nuclear explosive 
tests. They will be responsible for all activities of the  team in the Soviet Union.

Each cadre member devotes most of his time to his regu lar job at his pare nt 
organization. Since individuals were chosen on the  basis of c urrent  related  profes­
sional activities, this approach  should provide a highly qualified cadre over a period 
of y ears during which there may be little  activity  for the observation teams. Con­
tinuation  of team training, refre sher  courses, and  exercises will occupy only a small 
fraction of the ir time; however, those individuals named as team members for a 
part icul ar PNE project will devote considerable time to the project from notification 
to deployment, and for th ree to six months following deployment.

DATA HANDLIN G

This philosophy has been adopted for data  handling. The observation teams will 
gather  and retu rn to the US the  bulk of that  dat a allowed unde r the protocols to 
the treaty . Only th at  d ata reduction  required to ascer tain proper functioning of the  
equipment  will be done by the  te am while in the  Soviet Union.

Detailed analysis of all  data collected will begin promptly upon the  retu rn of the 
team to the US. This dat a will be analyzed by the ERDA weapons laboratories and 
interchanged with other responsible interested government organizations for the ir 
independent analysis.

Both the data  and the  analyses will then  be published and distribu ted to those 
organizations having responsibili ty for judging trea ty compliance.

PROBLEM ARE AS

There are a number of details  of deployment which have not yet been resolved. 
Most of these await the  treaty  requir ement  for estab lishment of a Joint Consulta­
tive Commission to promote the  objectives and provisions of the trea ty and, of 
course, this commission will not be formed unt il afte r ratificat ion. Article X of the 
protocol states tha t the  Joi nt Consultative Commission shall  establish  procedures 
through which the parties will, as appropriate, consult with each other  for the 
purpose of ensuring implementation of this protocol. Specific area s in the protocol 
require Joint Consultative Commission action but  are not considered to be of suffi­
cient magnitude  at this time to obstruct our planning for futu re deployments.

Other protocol areas are ambiguous and will require  resolution  prior to deploy­
ment. This includes back-up team  member statu s, interactions  with a host agency,
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medical supplies and treatment, logistics support items, ports of entry and exit, to 
name a  few. These should all  be solvable once the trea ty is ratified.

SUMMARY

In summary, personnel required  to man PNE observation teams have been identi­
fied, trained and field tested. Yield determination and local seismic network equip­
ment  has been assembled, primarily by adapting equipment used for similar  pur­
poses a t t he NTS for many years. There is an active R&D program to develop better  
equipment, both to enhance our capabilities and to reduce costs. We are now 
capable of deploying a  team and its associated equipment necessary to fulfill our 
obligations as set for th in the  protocol to the PNE treaty.

Mr. Chairman, this concludes my prepared testimony.
Senator Pell. Thank  you ve ry much, indeed, Dr. Gates.
I thi nk  it would probably be best if we heard from Doctors 

Agnew and Batzel and the n asked questions of the  whole panel.
Dr. Agnew, would you s tart off, please?
STATEMENT OF HAROLD M. AGNEW, DIRECTOR, LOS ALAMOS 

SCIENTIFIC LABORATORY, LOS ALAMOS, N. MEX.
Mr. Agnew. T hank  you, Mr. Chairm an.
I apprec iate the  opportunity to bring personally to your attention 

a few points  relative to the  issues at  hand which I believe warrant 
your considerat ion.

Testing unde r the constraints of the  Treaty Banning Nuclear 
Weapon Tests in the  atmosphere , in oute r space, and under water, 
is not done in a capricious manner.  These test s are  carr ied out to 
understand bet ter the  basic technology and science of nuclear  ex­
plosions, to be prepa red to fulfill anticipated Dep artm ent of De­
fense requirem ents, to provide warheads for bombs and missiles for 
which firm commitments have been made, to add to the  inventory 
of our Armed Forces, and on occasion to remedy problems which 
arise in our stockpile of deployed weapons.

TREATY’S IMPACT ON U.S. DEFENSE POSTURE

The treaty  under  consideration will have its grea test  impact on 
the  lat ter  tes t objectives. If it is the  considered opinion of the 
Senate th at  the  United States has no fur the r needs now or in the 
futu re for new untested types of w arheads having  yields substan­
tially gre ate r tha n the  15O-kt limi t of this  agreement,  then the 
treaty  will have no appreciable  impact on our defense posture  in 
the immed iate future .

However, if you believe th at  the re will be requ irem ents  for new 
unte sted  designs of yields considerably larger tha n 150 k t, then , if 
this tre aty  is ratified , our defense systems eventually  will have to 
bear  a penalty in payload weight, physical size, and perhaps even 
in the  additional use of fissile mate rials.  These penal ties will 
accrue because under the  tre aty  the  high-yield warheads of the  
futu re will of necessity be the same ones which have been devel­
oped in the  past.

These penal ties are  ultimately  reflected in large dollar costs for 
fixed mili tary  effectiveness or reduced mil itary effectiveness at 
fixed cost. It simply will not be prud ent  to put  into the  stockpile 
designs which represen t a large extrapolat ion from tested designs. 
Nor would it be pruden t to assume that  our near -term  defense 
efforts can be lessened in vir tue  of constraints the  tre aty  places on
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the  Soviets. Rath er, we must  assume  the  Soviets have completed 
any high-yield te sting  th ey regard as useful to them.

NEC ESSITY OF OTHER ARM S CONTROL PROGRESS

To me, whe ther  we will  require high-yield warh eads  to mai nta in 
our defense posture will depend very heavily  upon several  rela ted 
events which may or may not tran spire. One is a  meaningful SALT 
(Strategic Arms Limi tation  Talks) agreem ent. Another is an MBFR 
(Mut ual and Balanced Force Reductions)  agreement; still ano ther is 
a clea rer unde rstan ding  of the  ext ent and implicat ions of the  ap­
par ent  increasing Soviet civil defense program. This proposed 
tre aty  was drafte d when  the  outlook for SALT, a meaningful 
SALT, was very bright . Today t he situa tion  appe ars cloudy.

Consequently today, I personally would not supp ort any tre aty  
fur the r limitin g nuc lear  testing unt il meaningful agree ments on 
SALT an d mut ual balanced reductio n of forces have been ratified.  
To me, a meaningful agre ement at  a minimum would be the  Vladi­
vostok numbers; but  hopefully, as proposed in the  past by a 
num ber of Senators , the numbers in both categories—launche rs 
and MIRV’ed laun chers—would be reduced by an additio nal 30 to 
50 percent.

I stress  this rela tion to othe r arms  control progress because we 
need some c lear sign of Soviet res tra int in the ir weapons build-ups 
and because our own nucl ear postu re must be appraised as a 
consis tent whole.

Since the  second war, we have wisely considered the  secur ity of 
our major allies as insep arably linked to our own, a nd our nucl ear 
deterrence as the  answ er to unma tched  Soviet conventional forces 
in Europe.

Cons traints on nuc lear  capabi lities upon which our vital int er­
ests are  staked should be paced agai nst reductions in the  capabili­
ties th at  pose th rea ts to us. The adve nt of wh at could prove to be a  
massive civil defense effort  on the pa rt of the Soviets could necessi­
tat e a radical dep artu re from our present deter ren t strategy, neces­
sita ting  appreciable increases in our deliverable megatonnage, and 
even fur the r improv ement  in the  accurac y of our delivery systems.

For those of you who may wish to remi nd me of t he destru ction 
caused by a nominal 15-kt bomb, may I remin d you th at  I flew on 
the  Hiroshima mission, and  have part icipa ted in the  major therm o­
nucle ar tests  which this  c ount ry has conducted.

As an aside, I firmly  believe th at  if every 5 years the  world’s 
major political leader s were required to witness the  in-air  detona­
tion of a multimega ton warhead, progress on meaningful  arm s 
control measu res would be speeded up appreciably. To th e major ity 
of you, and your colleagues thro ugho ut the  world, a megaton is 
simply a word. It conveys no personal experien ce which they  can 
rela te to the actual phenomenon, which I believe they would find 
to be a very sobering experience.

NAT IONAL TEC HNICAL MEA NS OF VERIFIC ATION

A point in favor of this tre aty  is th at  our nat ional technical 
mean s of verification do supply at least  some degree of deter rence  
against  evasion. In con tras t to othe r nuc lear  tes t proposals under
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consideration, tests  considerably in excess of 150 kt will be noted 
and held suspect.

Recent past experience leads me to believe that  the  Soviets will 
take  full advantage of the  treaty  and tes t to the  maximum yield 
which they believe they can conduct without abrogating the  agree­
ment.

We will not follow this path . There  should be no question in your 
minds th at  if this treaty  is enacted the re is serious danger of an 
asymmetry  between the  United States and the  Soviet Union in 
favor of the latter. Even today, while we are  operating  under the  
spir it of the  agreement, the re have been repeated very strong 
endeavors  on th e part of some to impose re strict ions on the United  
State s which would even preclude our testing devices with  a  design 
yield very close to 150 kt.

If this  treaty  is ratified, it should be clearly stated by the  Con­
gress that  we in tend to abide by the  treaty  and the  understanding 
developed with it which allows testing at  a  design yield of 150 kt. I 
personally believe we mus t be prepa red to assume that  on occasion 
the  Soviets will conduct test s somewhat  in excess of 150 kt,  but  do 
not believe this  will affect our relat ive mili tary  postures  because of 
our abili ty to detect  yields which will exceed the  treaty  by a 
substan tial  amount.

You should keep in mind th at  over the  past 10 y ears  the  Soviets 
have conducted many more megaton tests  tha n we have. We have 
not conducted very many  high-yield test s in support of ou r strate ­
gic det errent  forces. Thus the  Soviets may believe they  enjoy a 
mili tary  advantage in this area which we will not be able to 
address if futu re events should so require .

EQUAL TREATMENT OF PNE’s

Another point in favor of the  treaty  is that  peaceful nuclear 
explosions are trea ted  no d ifferently from any other nuclear explo­
sions and adequa te means  are  provided, including onsite  participa­
tion, to guarantee th at  individual yields appreciably in excess of 
the  thresho ld of 150 kt are  not hidden in a salvo of PNE ’s.

The potential value of co-participation in the  peaceful utilization 
of nu clea r explosives ha s decided value in my opinion. So does the 
precedent of onsite inspection, whose application, I would hope, 
may be broadened in the future.

However, in the  long run,  the  concept that  the  West should 
provide PNE’s for the  East, and vice versa, is to me a much more 
attr act ive  and effective mechanism to minimize the  potential mili­
tary gains which may accrue  to a nation throu gh an active PNE 
program.

SUMMARY

In summary, today, if I were advising the President, I would 
suggest th at  he defer enactment of this  treaty  unt il meaningful 
SALT and MBFR agreemen ts have been agreed to by the  Soviet 
Union and the United States. I would support enactment afte r 
these  first  conditions are  met if the  responsible mili tary  members 
of the  Defense Departm ent have stated that  taking into account 
the  Soviet civil defense program and other mili tary  activities, the
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United States  will have no fur the r requ irem ents  for new types of 
warhea ds having yield appreciably in excess of the  150-kt limit.

I would also urge th at  the  Congress make it clear th at  it is the  
policy of the Unite d States th at  continued nuclear  testing , when­
ever required , will be carrie d out with in the  limit ations of the  
tre aty  and th at  no “rest rictive bias” will be inflicted on our en­
deavors which would require th at  our test  yield maximum be less 
tha n a nucle ar laboratory design yie ld of 150 kt.

EXCHANGE OF CORRESPONDENCE WITH REPRESENTATIVE JACK KEMP

I have here atta ched for yo ur conside ration an exchange  of corre­
spondence between Representative  Jac k Kemp and me, covering 
my philosophy and rati ona le for nuc lear  testing , which may be of 
inte res t to you and is, in my opinion, rele van t to this  discussion.

Thank you very much.
Senat or Pell. Tha nk you.
The correspondence to which you have refer red will be included 

in the  record, without objection.
[The information refe rred  to  follows:]

Congress of the U nited States,
House of Representatives, 

Washington, D.C., March 29, 1977.
Dr. Harold Agnew,
Director, Los Alamos Scientif ic Laboratory, University of California,
Los Alamos, N  Mex.
Dr. Roger Batzel,
Director, Lawrence Livermore Laboratory, University of California,
Livermore, Cal if

Dear Drs. Agnew and Batzel: There has been considerable recent discussion in 
the  Congress about the  subject of negotiating a comprehensive ban on nuclear 
weapons te sting and/or on nucle ar explosions for any purpose. There are a number  
of important technical issues which require explanation and resolution prior to 
congressional evaluation of such test-ban proposals. As the  natio n’s senior scientific 
officials with responsibility for our nuclea r weapon development program, your 
views on these issues mus t be solicited.

(1) Is a comprehensive ban on underground nuclea r explosions now verifiable by 
nation al technical means?

(2) If nuclear explosions canno t be detected and identified below some level of 
nuclea r yield, what will be the  milita ry significance if the  Soviet Union continues to 
conduct nuc lear explosions tha t cannot be detected and identified?

(3) If the United States does not conduct any nuclea r explosions of any yield, 
under  the terms of a comprehensive test ban, what  will the  implications be for: (a ) 
Our nationa l technology base?  Could we preserve necessary scientific and enginee r­
ing personnel with experience adequate  to continue  research in this field without 
testing? (b) Our  weapons stockpile? Can we preserve the ability of the  United States 
to maintain confidence that  existing weapons will operate properly if circumstances 
require  thei r employment? Could we solve potentia l future stockpile problems w ith­
out testing? Without testing, what alternativ es would we have should stockpile 
problems develop? Could an aging stockpile confidently be rebui lt or replaced with­
out testing ? Would non-nuclear testing alone suffice in all cases? (c) The stabili ty of 
the dete rren t balance? What is t he result if th e Soviets continue nuclea r explosions 
below our capability to detect  and identify them while the United States totally 
abstains from tes ting?

(4) If the Soviet Union were to conduct peaceful nuclea r explosions (PNE s) while 
the United States abstained  from any nuclear explosions, would it be possible for 
the  Soviets to maintain a viable nuclea r explosives technology base? Would th is be 
sufficient to maint ain and perhap s to improve the  military effectiveness of their 
nuclear forces, a t the the ate r or strategic  level or both?

(5) To wha t extent has low-yield testing in the  past been a factor in the develop­
ment or maintenance of stockpile of weapons in the United States? Could testing at 
levels below the verification threshold be significant  or critical  in the futu re?
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(6) Although this question is less narrowly  technical than  those posed above, I 
would be grateful for any observations you may care to offer as to the  extent you 
believe t ha t further limitations on t estin g should be linked to meaningful results in 
arms-limitation negotiations, specifically, the Strategic  Arms Limitation Talks and 
the discussions on Mutual and Balanced Force Reductions, as well as other  efforts to 
redress the Soviet-American m ilitary  balance in the  non-nuclear aren a?

Sincerely,
Jack F. Kemp, 

Me mb er o f Congress.

University of California,
Los Alamos Scientific Laboratory,

Lo s A lam os , Ne w Mex., A pri l 19, 1977.
Hon. J ack F. Kemp,
House o f Represe ntative s,
Was hington, D.C.

Dear Congressman Kemp: In response to your letter of March 29, 1977, and the 
specific questions which you raised, I have the following comments.

(1) I do no t believe th at  a comprehensive ban on underground nuclear explosions 
is now verifiable by natio nal technica l means. However, I believe a threshold ban at 
a yield about five to ten kilotons in hard  rock is verifiable unless deliberate evasion 
techniques are used. With low yields the probability of detection by nation al techni­
cal means becomes more and more unlikely. Higher yields, of course, could be tested 
in media having lower seismic coupling efficiency than hard  rock.

(2) The militar y significance to eith er the  USSR or  the  USA of conducting clan­
destine tests below five or ten kilotons is per se of relatively little  importance  today. 
More important are the  long term  implications of such activity which might be 
conducted by the USSR but not by the  USA; such activity would enable the USSR 
to maintain a viable nuclear weapons design capability. I do not believe the  USA 
can maintain a nuclear weapons design capability for more tha n a few years if 
nuclear device test ing is not allowed.

(3) a. As mentioned in (2), I do not believe we can maint ain a technology base or 
the necessary cadre of first-class scientists and engineers to enable the USA to have 
a nuclear weapons design capabil ity for more tha n a few years if testing ceases.

b. I expect tha t with ample money, no restrict ions on mater ials, and adequate 
non-nuclear testing the stockpile could be main tained  as is for a period of a t least 
ten years. However, stockpile problems do arise, as they have in the past, and in 
time there may be no experienced personnel available to assess the  severity of the  
problems or with a background adequate to provide a fix if one is indeed possible. In 
addition, there  are examples in the  past where the fix has required nuclear testing.

c. Clearly, if th e Soviets are in a position to test or equally impo rtant  a re able to 
main tain a cadre of trained personnel because of the ir planned society, they can 
assess potential  problems and deal with them in a professional manner . This will 
assure  to them a level of confidence in the ir nuclear forces that  will eventually  be 
denied to the  U.S. if we were to lose our design capability.

(4) Again, the ability to test  will enable us to main tain a weapons design capabili­
ty. I don’t believe testing below say five or ten kilotons can do much to improve (as 
compared to  m aintaini ng) strateg ic posture, but clearly it can provide improvements 
at the the atre level, where yields of less t han  five kilotons a re important. Being able 
to test up to a  few kilotons allows a dynamic program for maintenance and develop­
ment of th eat re nuclea r forces. Also, if t here is no restric tion on PNE development 
or testing, then  both a viable strate gic and the atre nuclea r weapons research and 
development program can be maintained.

(5) Tests at  five kilotons amd below have played a  very important  role in our past 
program, particu larly in the  realm of nuclear weapon safety and stockpile fixes. To 
me, the  most significant aspect of continuing to tes t is the ability to maintain the 
nuclear weapon design and development capability on which much of our defense 
posture is now based.

(6) Unless really meaningful reductions are agreed to by the USSR both in 
nucle ar delivery systems and in conventional forces, I would oppose any further 
restric tions on nuclear testing. So far, we have been able to counter  tne Soviet 
quan titati ve advantage in both nuclear and conventional weapon systems through 
our qualitative advantages. However, as Custer found out, there comes a  time when 
the re is no su bstitute  for quantitati ve advantage.
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I believe i t is to our mutu al advantage for both the USSR and the  USA to agree 

to meaningful reductions in our nuclear and conventional forces. However, if such 
agreements are not forthcoming then I believe any  restric tions on nuclear testin g— 
even the proposed 150 KT TTB—will be to our disadvantage.

I t rus t tha t your colleagues in the Congress will appreci ate that  w hat is a t issue is 
wheth er or not they wish the  USA to main tain a viable nuclea r weapons design 
capability and a nuclea r weapon stockpile tha t is reliable. Clearly, if through SALT 
and a significant reduction in conventional forces we have no need for a nuclea r 
stockpile or a nuclear design capability, then  ther e will be no need for testing. But 
to me a limitation  on testing without a real SALT and MBFR agreem ent would 
eventually be disastrous  for th e free world.

In a nutshell, if the USA wishes to have a nuclear weapon design capability and a 
reliable stockpile, then it mus t be able to conduct nuclea r tests. If this capability is 
not desired, then forbid nuclear weapon tesing with the unders tanding th at  a 
simila r loss of capability may not be imposed on the Soviet Union.

Sincerely,
H. M. Agnew,

Director.

[Staff note: Dr. Batzel provided for inclusion in the record his own 
response, which follows, to Congressman Kemp’s let ter  of March  29, 
1977.]

Lawrence Livermore Laboratory,
Ap ril  11, 1977.

Hon. Jack F. Kemp,
House o f Representatives ,
Washington, D.C.

Dear Congressman Kemp: Thank  you for your letter of March 29. The issues you 
raise concerning the comprehensive nuclear test  ban are  indeed of major impor­
tance. I will attempt  to address them briefly in this  letter. A gre at deal more can be 
said about each one of them, however, and I would be happy to provide more 
information on any  of them.

(1) A comprehensive ban on underground nuclea r explosions is now verifiable by 
national technical means for explosions with a yield of a few kilotons or more, if 
these explosions are carrie d out according to normal Soviet practices; that  is, 
without  any attempt  at evasion and in hard  rock geological formation. If the tests 
are  carried  out in a more absorbing geological formation, nucle ar explosions cannot 
be detected and identified below ten to twenty  kilotons. Appropriate  geological 
formations are considered to be avai lable to the Soviets for these yields.

The foregoing estimate s are  based on the best worldwide teleseismic methods. If 
the Soviets allow the use of seismic station s of our own design and at our own 
choice of emplacement in the ir country, the  detection and identification level prob­
ably could be about one or two kilotons no m atter what the  geological formation in 
which th e shot was carried out.

Non seismic means of verification, wheth er national or on-site, increase the costs 
and risks of cheating, but canno t give a high confidence of detection and identifica­
tion.

Various evasion schemes, such as shooting in a nat ura l earth quak e or in a large 
preexcavated hole, can make an occasional fairly large explosion (up to tens of 
kilotons) very hard  to detect and identify. Such evasion schemes have been evaluat­
ed in some detail. A somewhat more extensive discussion of them and of verification 
in general is enclosed.

(2) A program consisting of nuclear explosions with yields in the  kiloton range, 
augmented with an occasional explosion with a yield of tens of kilotons, would allow 
the Soviet Union to fix many potential  problems associated with stockpile aging, 
safety of handling, and vulnerability , as well as to make some limited adjustm ents 
in dimension a nd in the amo unt of special nucle ar mate rial used in each weapon. I t 
would permit th em also to mai ntain  a variety  of essential skills among the scientists 
and engineers working on nuclear weapons. Such a program would also p ermit  the 
development of low yield weapons for battlefield use, naval defense use and close-in 
ABM. It would not permit them  to design new strateg ic weapons or new tactica l 
weapons above a few ten s of kilotons. Nor would th ey carry  out overall vulnerabil­
ity tests of large s truct ures  such as missile silos.

(3) If the U.S. does not conduct any nucle ar explosions of any yield, unde r the  
terms  of a  CTB:
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(a) Our national technology base in the nuclea r explosion a rea will decay wi thin a 
few years, both because the most skilled people, especially the younger ones, will 
leave, and because the ones who are  left will not be able to keep learning  by 
experiment what  they can and cannot do in nuclear explosives. It has been the 
universal experience also, so far as I know, that  practit ioners  in any technical field 
who a re not regularly faced w ith experim ental results are unable to maintain any 
level of competence. In fact, they eventually become unable to recognize th at they 
are becoming incompetent.

(b) It would be very difficult to main tain confidence tha t existing weapons would 
operate properly if circumstances required  the ir employment. In theory, of course, 
as deterioration is observed in a deployed weapon (an d in the course of a decade or 
two, deteriora tion of key components inevitably occurs) the weapon could be reb uilt 
exactly as it was built in the firs t place. In practice, changes are  always made. 
These changes are dictated by such apparently trivia l causes as unavaila bility of the 
old materials , more string ent requir ements for safety, major economies to be effect­
ed in the systems by apparently  minor modifications, and generally  speaking, the 
pressure  associated with main taining a large scale nuclea r weapon deployment 
under strin gent  budget restrictions and in an environm ent where the technologies 
that  affect the performance of the  system as a whole are constant ly changing.

At present,  minor changes are made in nuclear weapon systems sometimes with 
the help of nuclear test, sometimes without. When they are made without nuclear 
test, they are evaluated by groups of scientists and engineers who are constantly 
immersed in an on-going nuclear test  program affecting items closely related to th e 
one being changed. The jud gment  that  a test is not required in order to effect the 
change can, therefore, be made with considerable confidence. Without  tests, in my 
view, th ere would be no basis for such confidence.

In several cases in the past a nuclear test was needed solely to fix a stockpile 
problem. Many more cases would have occurred were it not for the fact tha t we 
have normally  replaced existing nucle ar weapon systems with new ones well before 
the nuclea r warhead reached the age when it would begin to undergo significant 
deterioration.

Non-nuclear testing is, of course, very helpful. However, it  is limited in its scope. 
Many of the changes which are made in nuclear warheads  cannot be evaluated on 
the basis of non-nuclear testing.

The above is a brief summary of a  very complex subject. I would be pleased to go 
into the necessarily classified detai ls of our history in this regard and into the 
detailed basis of my concern a t a ny time you th ink  ap propriate.

(c) With regard to the stability of the dete rren t balance, in the event the Soviets 
continue nuclea r explosions below our capability to detect and identify them while 
the  U.S. totally  abstains from tests  I find it very difficult to state  a clear-cut 
conclusion. So many factors affect the stabilit y of the dete rren t balance, including 
historical  accidents which no one can possibly foresee, tha t an assessment of its 
stability under  these circumstances  would necessarily  be guesswork. All I can say is 
tha t we will be taking  a chance of unknowable magnitude with regard to our 
nuclea r capability. Such a chance might or might not tur n out to be important,  
depending on what else happens.

(4) If the Soviets were to conduct peaceful nuclea r explosions while the U.S. 
abstains from any nuclear explosions (PNEs), it would certain ly be possible for them 
to main tain a viable nuclea r explosives technology base. The design and improve­
ment of explosives for PNEs taxes all of the capabilities necessary for designing and 
building nuclear weapons. Furt her,  in many applications, it would be impossible to 
determ ine whether a special purpose explosive, useful only for PNEs, or a military  
weapon of app ropriate  yield had been used. Such is the case in part icula r for the  so- 
called contained PNEs, in which all of the radioactivity remains underground, so 
that  detailed  diagnosis of the device design is impossible. The Soviet Union has 
several applications programs which utilize fully contained explosions: putting out 
gas well fires, c reating storage cavities, etc.

As a result,  a PNE program would be an excellent and detection-proof cover for 
carrying out a valuable milita ry program aimed at  maintaining  nuclea r forces and 
improving such things as nucle ar mater ial use, militar y effectiveness, etc. The 
program would be limited in that  weapons w ith yields large compared to the yields 
appropriate to the peaceful applications could not  be developed. The development of 
radically new weapons requ iring extensive testing  might also be limited, depending 
upon the limitations placed on testin g new devices for PN E use.

(5) Low yield testing, that  is from one kilot ron to a few tens of kilotons, has in the 
past been a major factor in the development and maintenance of nuclea r weapons 
in the U.S. We can provide you on a classified basis a graph showing how many 
weapons have been fired and at what yields. Testing at  levels below the verification
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threshho ld would certai nly be significant and might be critical to our futur e capa­
bility.

(6) With regard to your last  question, the existing limitat ions on testing associated 
with the Threshhold Test Ban Treaty  already  foreclose some options, especially for 
new ballistic and cruise missile systems, which the  country  may have wished to 
pursue in its response to the r Soviet build-up. Fur the r limitations,  and in particu lar, 
a drastic lowering of the yield threshhold would seriously limit our ability to deploy 
new nuclear weapon systems. It seems to me that  we should not accept furt her  
limitations until it is cle ar what meaningful arms control measures can be obtained 
in negotiations with the Soviet Union, and what  the scope and capability of thei r 
on-going deployment will be.

Sincerely,
Roger E. Batzel,

Director.
Enclosure:

Statement of Roger E. Batzel, Director, E. O. Lawrence Livermore 
Laboratory

I appreciate the opportunity to discuss with you the proposed Threshold Test Ban 
Treat y which limits nucle ar weapons tests to yields less than  150 kt, and the 
associate t reat y regulat ing Peaceful Nuclear  Explosions.

I recognize tha t trea ties such as these have many sides to them, involving polit i­
cal as well as technical matte rs. Your judgment of these trea ties  must weigh al l of 
these aspects. However, the purpose of my testimony, as Director of the Lawrence 
Livermore Laboratory, is to comment only on the technical issues which these 
trea ties present. I hope my re mark s will assist  you in your task.

The Lawrence Livermore Laboratory is one of the two laboratories whose duties 
include the design and development of nuclear weapons. The responsibilities of th e 
laboratories include: main taining the reliabili ty of the weapons in stockpile; meet­
ing specific requirements for new warheads for m ilitary  systems, and unders tanding 
the underlying technology of nu clear  weapons and developing new design concepts.

The threshold limit of 150 kt prevents developing new high yield concepts. With­
out the opportunity to test new ideas by actual experiments—conducting nuclea r 
explosive tests—there is no reliable  way to put  basically new designs in the  stock­
pile. Generally speaking, the  path  from a new concept to a workable explosive 
design involves a numbe r of nuclear explosive tests. A threshold test ban—above 
150 kt in this instance—severely inhibits  that  development process for warhead s of 
higher yield. In some cases we will be able to meet warhea d require ments by 
extrap olating previously tested designs. In other cases we will not be able to meet 
those requirements. In all cases, it will make the  job harder  and the product less 
satisfactory.

The armed services have studied some possible futur e systems that  would require 
warheads with yields above 150 kilotons. Especially if the  Soviet arms buildup 
continues, one or more of th ese systems could be required.

Some warheads can be provided from designs tested in anticip ation of the Thresh­
old Test Ban Treaty. The Lawrence Livermore Laboratory undertook the develop­
ment  of several high yield weapons in an intensive  development program in which 
we compressed a normal development time of four years into two years. These 
weapons can have important  effects on our national defense and could not have 
been developed unde r th e TTBT.

In some cases we may be able to adapt  a previously tested design to a new 
requirem ent. The compromises to accommodate previously tested warhead designs 
can be costly. Adapting weapons systems to use previously tested nuclea r weapon 
designs may well involve decreased effectiveness or increased system payload, with 
significantly increased system cost. There would also be some risk in accommodat­
ing an existing warhead design to a new weapon. Accommodation would normally 
require  some design changes. Some of the  changes could not be tested. Of course, we 
would make any such changes only with g reat  caution. However, our experience has 
been th at  “small” design changes can sometimes have unexpected major conse­
quences.

We would expect also to be able to provide some new warhea ds at  yields some­
what grea ter than the threshold for some special classes of designs based on exten­
sive p artial yield tests. Again, the re will usually be some penaltie s in yield, weight, 
safety, use of scarce special nuclear mater ials (SNM), cost or confidence in perfor­
mance.



72

We believe we will be able to reli abl y ma int ain  the  exis ting  hig her  yield weapons 
in stock pile und er the  init ial  five-year ter m of th e Tre aty . If there are  successive 
renewals  of the  Trea ty, the  tim e will arr ive  whe n some high  yield uni ts in the  
stockpile will have  to be ret ire d beca use of chem ical and  physical deterioration.
Mil itary req uirem ents at  th at  tim e could call for rebu ild of the se un its with new 
materi als.  However, the  exa ct processes and  ma ter ial s used in th e original build 
may be unavailable . The key per son nel  involved in th e orig inal  design  and build 
will proba bly have  left the  program . In most cases low yield (less th an  150 kt) 
tes ting can  be expected to provide confid ence in hig her  yield performance; however, 
the re may be oth er cases where a hig h yield tes t would be needed  to wa rra nt the 
same confidence in perf orm ance  t ha t exis ted for th e orig inal  b uild.

These problems aris ing  from the  cessation  of nu cle ar weapon  tes ts above 150 kt 
could, over a period of time , dim inis h our  confidence in th e rel iab ilit y of our high 
yield weapons in stockpile.  I believ e thi s is an  unav oida ble consequence of this  «
trea ty.

We do no t know th e pot ent ial  effec t of t he  Treaty on th e Soviet Unio n. Wh at we 
know of th ei r weapon systems ind ica tes  th at  the y hav e hig her yield  stra tegic 
war hea ds th an  we do. The  U.S. est im ate s th at  Soviet strate gic  w arh ead s ar e gre ate r 
in yield  th an  150 kt and  ma ny above 1 MT. They hav e conduc ted ma ny more  very <
high  yield  tes ts and app ear  to have comp leted and  test ed the  desig ns for their  new 
systems. (In  addi tion  they should hav e a broade r technology base for high  yield 
designs. )

Wh at pla ns the y mig ht have  for meetin g th ei r fu tur e needs we do not  know. The 
ter ms  of th e Tre aty  are  such  th at  th ey  could simply elec t to te rm in ate it aft er  five 
year s, giving six mon ths’ notice  bu t wit h no exp lan atio n requ ired . They  could in 
fact, at  any  time, with draw  on 6 mo nth s’ notice wit h an exp lanatio n. The re is no 
lim itat ion  in the  Tre aty  on th e pla nning  and  pre parat ion  th at  the y could carry  out 
betwe en now and  t he n for a res um pti on of high-yield test ing .

The verif icati on provisions of the  thresh old  tre at y ar e intende d to give assurance  
th at  high  yield weapon tes ts at  yie lds sub sta nti ally above 150 kt  ar e not being 
car ried  out.  However, the  basic me ans  of verif icati on, teleseismic det erm ina tio n of 
yield, is inh ere ntl y uncer tain . It  would  be des irab le to hav e a more precise method 
of det erm ini ng  the  yields of weap ons tes ts th an  is provided  for, alth oug h as a 
prac tica l m at te r I do not know of any  such  method. With the  pre sent capabilit ies, a 
few explos ions with  yields  sub sta nti all y above 150 kt  mig ht be car rie d out  by the  
Soviets wit hou t the  U.S. being  a ble to unam bigu ously det erm ine  th at th e tre aty had  
been violated. Systemat ic viola tion could  proba bly be ascerta ined.

Additiona lly, a weapons test wi th a design yield ne ar  150 kt  runs  a chan ce of 
actual ly exceeding 150 kt  by a sma ll amoun t, a circums tance whic h could only be 
det erm ined af ter  th e fact and  by prec ise radio chem ical me asurem ents . The preci­
sion of teles eism ic yield de ter mi natio n is not  suffi cien t to det erm ine  such  acciden- 
tial  excur sions.  The prob abili ty of such  occu rrenc es has  been recognized in an 
agre ed und ers tan din g with  th e Soviet Union, which  allows for the  possibility of one  
or two suc h slig ht unintende d bre ach es per  year.

The exis tenc e of these verif icati on uncerta int ies  shoul d not force th e U.S. to tes t 
at  design  yields lower th an  th e 150 kt  specified in th e tre aty . Such  an  actio n would 
res ult  in an  asym metr ic situat ion  r ela tiv e to the  S oviet Union.

The PNE  Tre aty  is an  adj unc t to th e thresh old  tre aty . PN E’s accom modat ed <
un der any lim itat ion  on nuc lea r weap on tes tin g req uir e specia l provisions to assu re 
th at  no weapon benefits add itio nal  to thos e availab le under  th e weap ons test ing  
lim ita tions are obtained. We note  th at th e USSR has  a vigorous, exte nsiv e ongoing 
PNE  program . The U.S. has  no suc h program.  The  len gth  and  comp lexity  of the  
PNE  Trea ty dem ons trat es th at  thi s tas k of accom modat ion is not  a tri va l ma tte r. I ,
believe th at  the  provisions th at  have  been  worke d out  are reason able  for the

Eurpose. Ou r Laborat ory will play  a role in th e verif icati on proc edures and  we 
elieve we have useful con trib utio ns to make and  will give thi s respo nsib ility  our 

best  e ffort.
I should emp hasiz e th at  the se ver ific atio n provisions would clearly  not  be ade­

qua te for a lower thre sho ld, or for a CTB. W ith resp ect to a CTB, I do not  now know 
of any  veri fica tion  provisions which would be ade qua te to accommo date PNE’s.

In sum ma ry,  the  TTBT, PNET, and assoc iated  protocols would lim it the  Labor ato­
ries ’ abi lity  to develop wa rhe ads  a t yields above 150 kt. In time, th er e will also be 
decreas ing confidence in the  per form ance of high  yield weapons in th e stockpile.

Pru den ce req uire s th at  we mo nito r any  agreem ent s thor oug hly  and stay prep ared  
to res um e tes tin g above 150 kt  if requ ired . Our bes t safe gua rd is a vigorous  and  
effective  r ese arch, developme nt and  te st  p rogr am below 150 kt.
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Senator Pell. Our next  witness  will be Dr. Roger Batzel. Please 
proceed, sir.

STATEMENT OF ROGER E. BATZEL, DIRECTOR, LAWRENCE 
LIVERMORE LABORATORY, LIVERMORE, CALIF.

Mr. Batzel. T hank  you, Mr. Chairman.
I have decided to limit  my comments to the  technical issues t ha t 

rela te to the  laboratory capabi lities with respect to nuclear weap­
ons design technology.

As you know, the  respons ibilities  of L ivermore and Los Alamos 
include tests  for stockpile reliab ility, development of new war­
heads, and the  issue of understanding what is poten tial and wha t is 
possible in nuclear weapons technology.

CONSEQUENCES OF 150-KT LIMIT TO NEW DESIGN CONCEPTS

One of t he  things which will be precluded by the  Threshold Test 
Ban Treaty will be the  development of new design concepts much 
above the  150-kt limit. What th at  means is that  our ability to 
evaluate wha t is possible in th at  yield regime will no t exist.

If new high-yield concepts are  to be developed, the re will be a 
requ irement for tests. There  is no way around this. This trea ty 
precludes invent ion in that  yield area,  and wha t that  means  tech­
nically to the  people in the  laboratory  is th at  they j us t won’t thin k 
about  the kinds of concepts which one might implement and devel­
op in the  futu re in that  yield range. The consequence of th at  I 
cannot evaluate .

I th ink  ther e is an  excellent  chance that  new systems with yields 
above 150 kt will be required by the  Departm ent of Defense for 
new mili tary  commitments. We will be able to provide some op­
tions to them  on the  basis of past  designs.

In general, there will be consequences of such reliance on older 
designs. There will be decreased effectiveness, increased system 
cost, and increased risk with respec t to the  adaption of these war­
heads for new systems.

I agree with Genera l Starbird that  there is not much question 
th at  for the  next  5-year period we can mainta in the  higher-yield 
weapons which are  now in the  stockpile. With time, aft er the  5- 
year period—and I don’t know wha t that  time really  tur ns  out to 
be, but history will tell us—there will be some decrease in confi­
dence in reliability of these  high-yield warheads . How much, and 
how severe, I cannot tell you a t this  stage of th e game.

The consequences for the  Soviet Union we canno t evalua te. 
Again, they have tested  significantly more in the  high-yield regime; 
they have had significantly more exper iments above the  500-kt 
yield regime, for example.

My view, based on the  technical evidence is that  the Soviets have 
done the relevan t tests  to provide the  new w arheads for their  new 
systems which a re being deployed.

VERIFICATION PROVISIONS

As fa r as the verificat ion provisions are concerned, I believe t ha t 
even with the  uncerta intie s in teleseismic measuremen t of yield, 
yields much above 150 kt, if conducted very often, would be detect-
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able, and that  in general the  ver ification provisions will protect  the 
inte rests of the United S tates  in tha t regard.

Again, I would second Dr. Agnew’s comment that  it is important 
that the re not be an asymm etric situa tion established. The Soviets, 
I am sure, will t ake full advantage  of the  agreement  to test  design 
yields up  to 150 kt. I th ink  the United S tates has to have that  same 
flexibility. There  will be forces which would propose to erode that 
because of someone’s worry  about possibly going slightly  above tha t 
par ticu lar yield. This possibility is recognized in the  trea ty, and I 
think it should be specifically recognized that  the  150 kt is some­
thing with which we a re allowed to work.

As f ar as PNE’s, the peaceful nuclear explosives, are  concerned, 
it seems to me that  the  verifica tion procedures are  sufficient to 
preclude weapons developments and gaining  weapons rela ted infor­
mation from that par ticu lar  mode of detonat ion of nuclear explo­
sive.

That is not to say th at  if we did not have the  flexibility of 
testing, or they did not have the  f lexibility of testin g up to the 150- 
kt limi t anyhow, that  th at  would still be true. If the re were, for 
example, a lower threshold yield or a comprehensive test  ban 
trea ty, the re is no way we know to prevent a natio n from deriving 
weapons-related information from peaceful nuclear explosives. 

SUMMARY

In summary, the  treaty  will limi t the  laborator ies’ abilities  to 
develop new high-yield explosives. It will limit  our capabil ity to 
explore new possibilities, new inventions in that  area , and I thin k 
for the  first  approximation it will prevent any significant high- 
yield developments in our nuc lear  program.

As far as safeguards are  concerned, I thin k the  most effective 
safeguard we can have at  this  time would be the  continued vigor­
ous tes t program, nuclear weapons development program, within  
the  constra ints of the 150-kt limit.

Thank you, Mr. Chairman.
Sena tor Pell. Thank  you very much indeed, gentlemen.

IMPACT OF CTBT ON LABORATORIES’ WORKLOAD

I was struck by the  difference in views between the  ERDA wit­
nesses and the laboratory  witnesses. I will address this  question to 
Dr. Agnew and Dr. Batzel. Wha t would be the impac t i f we eventu­
ally moved towards a Comprehensive Test Ban Treaty? I think we 
all recognize th at  this  is a  first, or a second, step in that  direction, 
and that  it is a general hope to ultim ately have a comprehensive 
trea ty. If tha t comes along, what  will it do to the  workload of your 
labora tories  if  no test ing is pe rmitt ed whatsoever?

Dr. Agnew?
Mr. Agnew. Mr. Chai rman , I think  the  relevant question that  

the  Senate  and t he Congress should consider in t ha t ma tte r is, is it 
the  intent that we have a nuclear weapons design development 
capabi lity in this country or not. Also, are  we interested in main­
tain ing the  reliab ility of the  stockpile? Those two are  really  the 
issues which I think  are  paramount. Concerning the  workload in 
the  laboratory, we are  less tha n 50 percent in weapons righ t now.
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There  a re many tasks that  we can do and we ar e very proud of our 
technical competence at  all of our three weapons labora tories. 
There are many national programs in which we could be involved.

I believe that  if we ent er into a CTB, the re is no question but  
that  the United Stat es would honor completely the  let ter  of the  
treaty. But the re are  questions th at  we have in our mind—and I 
am sure that  Dr. Batzel shares these—with regard to the  future  
stockpile reliabi lity. Weapons last  some 20 years, perhaps, so there  
is no question that  you are  going to have to even tually  eith er 
forget nuclear weapons or rebuild them. There are  many questions 
involved, and if you cannot tes t at all at any level, the  stockpile 
may be very much questioned.

I should say th at  it is my firm opinion th at  at  yields in the  
vicinity of 5 kt and below, one can  evade and tes t with essen tially  a 
complete cert ainty of not being detected. Tha t could p resent a very 
serious asymmetry  between our way of life in our open society and 
our adherence to the  rules, as compared with  the  Soviet Union.

Sena tor Pell. To answ er my question directly, please, wha t per­
centage  of your present  workload would no longer be carried out if 
the re were no testing?

Mr. Agnew. Assuming tha t we still  mainta in a weapons capabili­
ty, I would say th at  of the  50 percent of the  laboratory  which is 
weapons, about 20 percent or perhaps one-th ird of tha t is direct ly 
connected with specific weapon tests. The res t of it is in basic 
physics, basic understandings,  local hydrodynamic testing . Tha t 
type of work could continue and would be rele van t to maintaining  
the  type of people you may wish to have for a number of yea rs in 
order to resume testing if it should be required.

Sena tor Pell. But if you did not do that  30 percent which was 
testing, afte r a period of years the re would not be much point  in 
main tain ing the  other 70 percent , would that  be correct?

Mr. Agnew. One still  has the  question of maintaining  the  reli­
abili ty of the stockpile. There  will be problems which will arise. 
You will need a corpo rate memory so that  people, in the ir eager­
ness to improve the  situa tion, do not do things which could have 
devastating results. These devices are  very, very sensitive.

Sena tor Pell. Would the  s itua tion  be the  same at  t he Livermore  
Laboratory, Dr. Batzel?

Mr. Batzel. I think  it would be pre tty  much the  same. I would 
like to e labora te on th at  jus t a l ittle bit.

My view is t ha t a majo r responsibility of th e labora tories  would 
be to maintain as long as possible the  nuclear weapons capabi lity 
with in the laboratory  so that  we could assure the  continued reli ­
ability of the stockpile as long as possible. To provide that  cont in­
ued capability, I believe that  some 60 percent, 70 percent, or 80 
percent—I don’t know exactly wha t it is—of our existing  effort— 
and that  means  no test ing—would be required and should be sup­
ported if one is serious about t rying to  m aintain  the  viability of the  
stockpile.

STOCKPILE LIFE OF NUCLEAR WEAPONS

Sena tor Pell. Dr. Agnew, you mentioned th at  nuclear  weapons, 
have a life of only 20 years. Tha t is not the nuclear components, 
but  r ath er the  o ther components. Isn’t that  correct?
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Mr. Agnew. The tota l systems essentially have a planned stock­
pile life of about 20 years. There  have been instances where certin 
of the  nuclear components, as I will call them, have been shown to 
star t to degrade in short er times.

Now in the past we have had the  ability  to correc t those situ a­
tions through a very vigorous survei llance program. In fact, I 
should have mentioned th at  if one is going into such a CTB situa­
tion, probably I was wrong in saying that  one would reduce the 
present weapons effort, the  testing work, by about 30 percent. You 
may have to compensate for that  w ith a very vigorous surveillance 
program to make certain th at  you don’t get into a situa tion before 
it is too late. But the re have  been instances where nuclear compo- *
nents have become questionable and they  have had to be refabri­
cated.

Now under  the present rules under which we operate , we could 
indeed tes t to make sure  that  in the  refabr ication process, since '
processes do change and materia ls do change, and the re are OSHA 
regula tions and FDA regulations which preclude using the  same 
mate rials , t ha t our new product is completely satisfactory.

Sena tor Pell. Please try  to keep your answer as simple as possi­
ble. I would hope our questions are  easy to understand.

Would it be a correct  stat ement  to say that  if no new nuclear 
weapons were built  for 20 years, we would then have successfully 
put  the  genie back into the  bottle  because all nuc lear  weapons 
would have  lost the ir utility?

Mr. Agnew. No. I think  they can be rebu ilt.
Sena tor Pell. Then what do you mean  by a useful life of 20 

years?
Mr. Agnew. There are  components which simply have to be 

replaced.
If you bought a new car  and jacked it up in 20 years, your tires  

would be useless. You would have to replace  cert ain components.
Sena tor Pell. Are you saying that  you would have to replace the 

nuclear components or the  nonnuclea r components after 20 years?
Mr. Agnew. You may have to replace certain nuclear compo­

nents . It ju st depends.
Mr. Batzel. I would sh are  t ha t view.
Material s with which we build nuclear weapons are  chemically 

very reactive. They have to live together in a  confined space for the  <
length of time in stockpile. The obvious consequence of having 
unstable  reactive materia ls is t ha t afte r a while they  corrode, they 
erode, they  chemically change. So, after 20 years there will be some 
decrease  in terms of re liabi lity of those  weapons. It may not go to «
zero, bu t ther e could well be some major fraction of those warheads 
which plain  would not work.

Senator  Pell. I though t that  the  nuclear half-life—in other 
words, when it d eter iora tes—is quite  long.

Mr. Batzel. It is 24,000 years  for plutonium, for example. But 
the  chemical half-life of these  systems—it is the chemist ry, it is the 
environment in which they  live that  makes life so tough.

Sena tor Pell. Tha t is w hat  I am driving at. It is not the nuclear 
components; i t is the  no nnuclea r components.

Mr. Agnew. No. Nuc lear components can, let us say, oxidize and 
corrode and things  can go wrong jus t because of the  incompatibi lity
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sometimes of th e mat eria ls with which they are  associated. We t ry  
to preve nt tha t, but experience has shown, not only for our own 
weapons systems but  for those of our allies, problems have been 
experienced even though these  components were presumed to be in 
a very benign environment .

NUMBER OF TESTS BEING MADE TO MAINTAIN STOCKPILE 
CREDIBILITY

Senat or Case. Do you have in the  record anywhere the  num ber 
of a ctual  tests  of nuclear weapons now be ing conducted in connec­
tion with your job of mai ntaining  the  stab ility  and the  credibility 
and the relia bility of the stockpile of weapons? How many  do you 
make now?

Mr. Starbird. May I answer  t ha t?
Sena tor Case. Sure.
Mr. Starbird. In answe r to  qu estions by the committee cha irm an 

th at  were sent over to Secretary  Vance in April, answers were 
prepared and sen t back. There are  several  questions  th at  refe r to 
the  n umbers of tes ts and the  purposes of the  tests. For example, for 
the  break outs requested, one was the  brea kout of the  num ber of 
tests  by developm ent tests, weaponization tests,  effects tests. An­
other breakout th at  was requested was by strategic  weapons tests , 
tactical weapons, a nd the like.

When you get into  th at  detail,  it is classified. Therefore the  
classified inform ation  is available, but  it is in the  form of the  
answers  t ha t were sent back in July.

Senat or Pell. In th at  regard, perha ps ERDA an d adm inis trat ion 
officials might  be able to declassify some of t ha t materi al which is 
not alrea dy in our files. We thi nk  it would be of general help to 
both our colleagues and to the  coun try as we move ahea d with  
consideration of the  trea ty.

Sena tor Case. Wh at is the  reason for classificat ion of t ha t infor­
mation?

Mr. Starbird. The reason for the  classificat ion is th at  it would 
be of assista nce to the  Soviet Union in und erstanding our stockpile 
and it also would be an indica tion of any  tre nd  th at  was taki ng 
place because of the  tests  in partic ula r years.

It has been carefu lly reviewed. I will have it reviewed again,  
Senat or Pell and Senator  Case.

[The rele vant corresponde nce and the  unclassified answe rs as 
provided by the  exe cutive branch  a re shown below:]

April 18, 1977.

Hon. Cyrus R. Vance,
Secretary o f State 
Washington,  D.C.

Dear Mr. Secretary: As soon as the schedule eases, I anticip ate setting hearin gs 
by the Subcommittee on Arms Control, Oceans and Internat iona l Enviro nment of 
the Committee on Foreign Relations on the proposed Threshold Test Ban and 
Peaceful Nuclear Explosions Treaties.

Since the  two proposed tre aties  a re closely tied to the question of a comprehensive 
test ban, it is im portant th at  the Subcommittee’s review encompass in a careful and 
thorough way all aspects of the testing  issue.

Accordingly, I would apprecia te very much your providing coordinated Adminis­
tration responses to the  attac hed questions. The coordinated answers should provide 
the Members with useful background informatio n on our testing  programs and 
requirements, and help the  Subcommittee in its prepa ration  for hearings.

96-875 0  -7 8 -6
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Thank you very much for your help on this matter .

Ever sincerely,
Claiborne Pell,

Chairman, Subcommittee on Arms Control,
Oceans, and International Environment.

Department of State, 
Washington, D.C., July 8, 1977.

Hon. Claiborne Pell,
Chairman, Subcommittee on Arms Control, Oceans, and Internat ional Environment, 

Committee on Foreign Relations, U.S. Senate.
Dear Senator Pell: The Secretary has asked me to reply to your letter of April

18, 1977, requesting coordinated Administ ration responses to a series of questions in 
anticipa tion of ratification hearings on the  Threshold Test Ban Treaty.

We have reviewed the questions and prepared coordinated Adminis tration re­
sponses to them. The responses are enclosed.

I hope this information will be helpful to you and the Members of the Subcommit­
tee in preparing  for the hearings on these two treaties.

Sincerely,
Douglas J. Bennet, Jr., 

Assis tant Secretary for Congressional Relations.
Enclosure. [See below.]

Department of Energy,
. Washington, D.C., October 7, 1977.

Hon. Claiborne PelL,
Chairman, Subcommittee on Arms Control, Oceans, and Internat ional Environment, 

Senate Foreign Relations  Committee, U.S. Senate.
Dear Mr. Chairman: The answers to your questions for th e record of September

21, 1977, relating  to the Threshold Test Ban and Peaceful Nuclear Explosives 
Treaties, a re transmitte d herewith as Enclosures 1 to 5 inclusive.

Also, as requested by the Subcommittee during  the hearing of September 8, 1977, 
I have reviewed for possible declassification all classified answers to questions asked 
by the Chairman’s letter of April 18, 1977, to Secretary Vance. The answers were 
transmit ted initially to the Chairman by a lett er dated July 8, 1977, from Assistant 
Secreta ry for Congressional Relations, Department of State.

a. The answer to question number 3, as transmit ted was neither stamped classi­
fied nor unclassified. A copy of this question and answer is Enclosure 6. The answer 
is unclassified.

b. An unclassified version of the answer to question number 1 was forwarded to 
the Chairman by lett er of September 15, 1977, from the Genera l Counsel, Depart­
ment  of State. A copy, which is unclassified, is a ttached  as  Enclosure 7.

c. Also the answer to question 13 can be declassified. An unclassified copy of this 
question and answer is attached as Enclosure 8.

d. Finally, an unclassified answer was prepared for question 16 and forwarded 
attached to the lette r of September 15 from the General Counsel, State  Department.  
A copy of the unclassified answer is at  Enclosure 9.

If I can be of further assistance, please le t me know.
Sincerely,

Alfred D. Starbird,
Actin g Assis tant Secretary for Defense Programs.

[Staff note: In addit ion to the  unclassified answers cited by Mr. 
Starbird , the  answers to questions 2, 15, 17(a) and 17(c) were pro­
vided to the  committee in unclassified  form by A ssista nt Secre tary 
of Sta te for Congressional Relations Douglas J. Bennet, Jr.,  on July 
8, 1977.]

Question 1. How many announced and unannounced nuclear tests has the United 
States  conducted since the Limited Test Ban Treaty was signed? How does this 
compare with the number  of Soviet tests? Please provide breakdowns by year and 
magnitude. How much of this  information and future information in regard to 
United  States testing programs could be on the public record?



Answer. As of August 1, 1977 the U.S. had announced a total of 297 nuclear tests  
since the Limited Test Ban Treaty was signed on August 5, 1963. The total number 
of U.S. tests is presently  classified. The need for the classification of the number of 
U.S. tests is under review in light of the Protocol to th e TTBT.

Although the Soviet Union rarely  announces tests, the  U.S. has publicly identified 
124 seismic signals as presumed nuclea r tests during the  same period. This number  
should not be considered definitive for two reasons: (1) current  U.S. national techni­
cal means of detection cannot provide assurance that  all tests conducted by the 
Soviet Union are detected and, (2) information about the  exact  number and yields of 
Soviet test s is classified to protect our intelligence sources, capabilities, and meth­
ods.

Question 2. How much money is being requested during Fiscal Year 1978 for 
nuclear weapons research and development and testing? How much will be spent in 
Fiscal Year 1977 and how much was spent in the preceding three Fiscal Years in 
those categories?

Answer. The following is a tabulat ion of the costs for nuclea r weapons research, 
development, and testing.

[Dollars in mil lion s]

Actual (fiscal  year) Estimated Requested
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  fiscal  year fiscal  year

1974 1975 1976 1977 1978

Operating outlays:
Research and deve lopment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $243.1 $257.7 $281.9 $324.7 $356.1
Testing of atomic weapons. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160.9 179.7 207.9 221.0 225.2

Subto tal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404.0  437.4 489-8  545.7 581.3
Plant and capita l eq uip me nt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.8 69.2 63.5 74.0 99.6

To tal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  463.8  506.6 553.3 619.7 680.9

Research and development includes the nuclear R&D conducted by the two na­
tional nuclear weapons laboratories, Los Alamos Scientific Laboratory and Law­
rence Livermore Laboratory, and the engineer ing and development conducted by 
Sandia Laboratories. This research and development is essen tial to advance nuclear 
weapons technology and to apply the advances in the design and engineering of 
nuclea r weapons.

Testing is an integra l pa rt of R&D and is conducted by the  laboratories mentioned 
above at  the Nevada Test Site. The test  costs include the  laboratory costs in 
prepar ing the tests including designing and procuring the  test devices and the field 
operating costs at  the Nevada Test Site.

The plant and capital equipment costs a re to provide the capital facilities at the 
laboratories and at the Nevada Test Site needed to conduct the  R&D and testing. 
This includes th e construction of laboratory and office facilities and the acquisition 
of research machines and computers.

Question 3. Has the 150-kiloton limitation in yield specified in the Threshold Test 
Ban Treaty been respected by both sides since March 31, 1976—the originally 
proposed effective date of tha t treaty? Please provide full details on Soviet nuclear 
tests  since March 31, 1976, including estimated yields.

Answer. The U.S. has respected the 150 kt threshold and, taking into account the 
uncer taint ies in our monitoring systems, th e weight of evidence supports the judg­
ment th at  the  USSR has respected this thresho ld also. As discussed in the answer to 
question 4, the yield estimat ive process is curre ntly under review and detailed 
information on Soviet nuclear tests since March 31, 1976, will be forwarded as soon 
as possible.

Question 4. Has new information been developed which indicates that  Soviet 
nuclea r test yields have been overestimated in past years? If so, please provide the 
latest information in regard to this mat ter and in part icular any steps being taken  
to improve veri fication of Soviet tests and yields.

Answer [Deleted.]
Question 5. Which warheads and what numbers of those warheads have been 

given off-the-shelf confidence tests? Which such tests have been at  full yield? De­
scribe the  methodology of tes t procedures for assured reliabi lity of all of our stock­
pile on th e basis of the testing done.

Answer. [Deleted.]



80

Question 6. What are the genera l purposes of our tests in FY 1974-FY 1978? 
Please give a breakdown on the  number  of tests which are (a) purely weapons 
development tests; (b) p urely “effects te sts” ; (c) purely confidence tests; (d) a combi­
nation of “weapons development tests ”, “effects tests ”, and “confidence tests ”, 
(please specify the  combination); and, (e) some oth er purpose (please specify).

Answer. [Deleted.]
Question 7. For FY 1974-FY 1978, please give th e breakdowns on t he numbers of 

tests relate d to (a) strategic  weapons, (b) tactical  weapons, and (c) other (please 
specify).

Answer. [Deleted.]
Question 8. If the  relative proportions of the  categories in (6) and (7) above varied 

significantly from year to year, please give the information so as to indicate the 
trend.

Answer. [Deleted.]
Question 9. Would the strateg ic balance be fundamentally different today if we 

had negotiated a comprehensive tes t ban trea ty in 1963 and  both  sides had complied 
with it?  Under the same circumstances, what would have been the result if we had 
complied and the Soviet Union had successfully conducted all of the tests it has 
since conducted with yields below 4.5 on the Richter scale?

Answer. [Deleted.]
Question 10. What are  the major technological possibilities now on the horizon 

which would require testing to exploit the ir full potential? Would the  realization of 
any of these (a) make a difference in the strategic  balance between the United 
States and the Soviet Union; (b) make a significant difference in United States or 
Soviet tactical capabilities if both sides were free to exploit them; (c) make a 
significant difference in the prospects for nu clear deployments in Europe; (d) inhibit 
or induce other  countries, and, in partic ular, the non-nuclear-weapons states, to 
emulate us in developing, testing and deploying new weapons?

Answer. [Deleted.]
Question 11. Is there  any known system now in any stage of development which 

you could not equip with a satisfactory warhead  without furt her  nuclear  testing?
Answer. [Deleted.]
Question 12. Under TTBT rest rain ts, would the United States develop and deploy 

warheads  with yields s ubsta ntially  greater  than  150 kilotons? If so, please identify 
those weapons. How would reliability be assured in the instances of weapons having 
substa ntially  greate r yields t han  150 kilotons?

Answer. [Deleted.]
Question 13. Under a comprehensive test ban, what procedures would be imple­

mented for retaining confidence in stockpiled nuclea r warheads over time? Would 
there be development and deployment of new warheads under a comprehensive test 
ban? If so, please specify likely programs. How would rel iability  be assured?

Answer. Procedures would probably involve th e following: (a) At the  three weap­
ons laboratories, at least in the early  period (three to five years), assigning all 
employees currently assigned to the  testing  program to nuclea r weapons R&D to 
maintain Scientific and technical expertise, and those individuals whose duties  are 
now primar ily associated with testing would be utilized in other tasks directly 
related  to weapons design and engineer ing (e.g., sim ulation and calculationa l efforts; 
non-nuclear testing) or in other  laboratory programs of applicable scientific disci­
plines a nd technology; and (b) Retainin g a capability to mainta in, rebuild or replace 
stockpiled weapons.

Under  a moratorium or CTB, safeguards cannot preclude but  can delay this 
degradation of the stockpile. It is highly unlikely th at  new warheads  would be 
developed under  a CTB.

Question U. Are there  new technologies which would help the United States and 
Soviet Union assure reliability  u nder  a  comprehensive test regime?

Answer [Deleted.]
Question 15. What would be the  relativ e effects of a comprehensive test ban over 

time upon the United States  and Soviet strate gic arsen als?
Answer. Assuming compliance, a CTB would effectively preven t either side from 

introducing significantly differen t or improved nuclea r warheads, which had not 
already been tested, into the ir strategic arsenals. In addition over a period of time, 
each side would inevitably have somewhat degraded confidence in the reliability  of 
its n uclea r weapons.

Question 16. Assume t ha t a comprehensive ban on testing were to go into effect 
one, two, th ree and five years from now, What would be t he priorities in our testing 
program under such circumstances? What would be the effect upon the  r eliability  of 
weapons?
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Answer. If  a comprehensive ban on testing were to go into effect one to two yea rs 
from now, the priorities  in our test program would be to complete the  testing  
needed to develop nuclea r warheads  for currently  identified defense needs. This 
would pu t priority  on weaponizing designs using curr ent technology a t the  expense 
of curta iling development of  more advanced concepts. If th e CTB were implemented 
three to five years from now, more advanced concepts could be developed and tested 
for th e c urren tly identified and other  defense needs.

CTB in one year.—If a CTB is implemented in about one year, priority  would be 
given to tests to provide an acceptable nuclea r design for a numbe r of systems. Tests 
could be completed, but  some design compromises might be necessary.

CTB in two years.—If the  CTB were implemented in two years, the  essential  
testing  to provide warheads for the systems referred to in the preceding parag raph 
could probably be completed without design compromises. In addition, it might be 
possible to conduct sufficient tests to provide warhead  options for several more 
systems with some design compromises.

CTB in Three to Five Years.—If a CTB were to be implemented thre e to five years 
from now, warheads could be tested for th e systems referred to in the preceding two 
paragr aphs plus o ther specific defense needs not yet identified. Also more advanced 
safety and security concepts could be integr ated into the nucle ar components and 
the  life of certain components could be extended for new designs.

In regard to reliability, new weapons tested prior to im plementa tion of a CTB will 
not have reduced reliability. Unreliable weapons would not be stockpiled, although 
yield uncertainty  grea ter tha n normal might be acceptable, and unavoidable, par­
ticula rly if the  required and planned testing is not completed.

Question 17(a). What progress has been made in the area  of seismic detection and 
identification?

Answer. A major program of improvement for the AEDS* seismic monitoring 
system is underway. This program is expected to be completed in 1981. A paralle l 
program of rese arch begun in 1973, which included the design and procurem ent of 
new seismic detection equipment, establis hment  or improvement of new seismic 
facilities around the  globe, and the design and development of a data management 
system. Development of the  equipment, obtaining  the necessary approvals of foreign 
governments, and prepar ing installations  in foreign countries have required thre e 
years of effort. This phase of the  research  is almost complete at the present time, 
and new data from several stations are beginning to be received. Data from a 
statist ically  valid numbe r of seismic events should be available to complete the  
research  du ring FY 1979.

Continuing studies of eart hquake and explosion signals throu gh theoret ical model­
ing have resulted in potentially useful new discrim inants  for separating  explosions 
from earthqua kes. Similarly, improved digital data analysis techniques have been 
developed which show promise for improving discrimin ation of seismic events.

Question 17(b). What are our curr ent capabilities for monitoring  events from 
outside t he Soviet Union?

Answer. [Deleted.]
Question 17(c). What would be the benefits result ing from on-site inspection?
Answer. Under a comprehensive test ban, on-site inspection techniques are the  

most effective means for detecting unequivocal signs of testing activity. A deter­
mined nuclea r test ban evader could take  steps to reduce the  utili ty of on-site 
inspection. As a result, on-site inspections would be expected to  have limited utility. 
However, the option of performing on-site inspections in an area where suspicious 
seismic indications were detected would provide an impo rtant  deterre nt.

Question 17(d). What would be the benefits of various emplacements  of unmanned 
seismic stations?

Answer. [Deleted.]
Question 1. a. In its testing program under a Threshold Test Ban regime, what 

steps would the Energy Research and Development A dminist ration (Depa rtment of 
Energy) take  to ensure  th at  no more than  one or two accidental violations of the 
thresho ld occurred in any year?

b. What special steps would be taken to make certai n th at  tests  at or nea r a 
design yield of 150 kilotons would remain within  t he specified limitat ion?

Answer. Although warheads  are being developed to provide operational yields in 
excess of 150 kt, the testing necessary for th at  development is conducted a t yields as 
far below the 150 kt Threshold Test Ban Treat y limitat ion as is possible. This is 
accomplished by testing  with dilute or subst itute  fuels. If t hey must be in excess of 
125 kt, a special Threshold Trea ty Review Panel  is convened to review the design

•Atomic Energy Detection System



82

and  provi de reaso nable ass ura nce  th at  the  device yield will not exceed the  150 kt  
limit.

DOE m akes  prompt  yield me asu rem ent s of al l tes ts with yields 125 kt  o r larger  a s 
well as la te r available more  precise  radi och emi stry  me asu rem ents of t he  detonat ion 
products. In the  e vent a device yield  should possibly exceed 150 kt, det aile d post-test 
analysis of the  tes t would be conducted to esta blis h th e basis  for the  appa ren t 
disp arity .

Question 2. The Peaceful Nu clear Explosions Tre aty  clea rly envis ions the  possibil­
ity of grou p explosions. The Com mittee has  receive d the  considered jud gem ent  th at  
larg e grou p explosions would only be appl icable to excav ation  projects, and  th at  
exca vatio n projec ts involving g roup s of explosions hav e a high probability  o f ven ting  
and rele asin g radioactiv e debr is into the  atmosph ere.  If thi s is correct , how will 
provisions in thi s tre aty  be reconciled  with  the  lim itat ion s imposed by the  LTBT?

Answe r. The  Soviet Union has described  applica tions oth er th an  excav ation  pro­
jec ts th at  would requ ire grou p explosions, for exam ple, gas stimu lat ion  and  deep 
mining of bodies of ore. For such  app lications, the  grou p explosions  could be fully 
contained if t he  fir ings  w ere deep enough  unde rgro und.

Large-scale excavation  projec ts involv ing grou p explosions could pre sen t a risk  of 
dispersin g radio active debr is beyond  th e bord ers of th e sta te cond ucting the  explo­
sions. This  would be a viola tion of th e LTBT. However , th e Soviet Uni on is a party  
to the  LTBT, and  we would expect the m to abide by its provisions. Fu rth er , Article 
HI, paragrap h 2(d) of the  PNE T req uir es th at  any  und ergrou nd nu cle ar explosion 
condu cted by eit he r the  U.S. or th e Soviet Unio n comply with  th e provis ions of t he  
LTBT.

Question 3. What specific chan ges in th e tes tin g prog ram,  incl uding a possible 
incre ased  num ber  of tests , does the  Energy Rese arch  and  Deve lopme nt Admin istr a­
tion envisage  in pre par atio n for th e eve ntu ali ty of a comprehensive ban  on all  
nucle ar explosions?

Answer. The num ber  of nuc lea r tes ts has  not been incre ased. Howev er, DOE and  
DOD hav e jo int ly reviewed systems deve lopm ent prio rities and  deve lopm ent tes ting 
req uire ments,  and  DOE has  sche duled its FY 1978 test program  accordingly. The 
tes t program forwar ded to th e Pre sid ent for his approval is str uc tured to ass ure  
ear ly comp letion  of those tes ts applica ble to highes t priori ty De pa rtm ent of Defense 
require ments.

Question 4- a. How much  has been  expended so fa r in program s to pre pare the  
Uni ted Sta tes  to conduct on-site insp ections of grou p Soviet explos ions as provided 
for under  the  Peaceful Nuclea r Explosions Treaty?  Please  provide a break down  by 
category.

b. Wh at futur e spend ing is con tem plated  for pre par ations , as dis tin ct from spend­
ing for ac tua l require d inspe ction s?

c. How much  mig ht th e fir st such  single inspe ction  cost, and  how man y people 
and  how muc h equipm ent mig ht be involv ed?

d. Roughly,  how much mig ht sub seq uen t inspection s cost?
Answ er a.

Fiscal year Fiscal year
1976 and 1976T 1977

Yield de term ina tion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Local seismic ne twork. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Equipment development and procurement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Operational preparation and training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$200 $825
315 1,440

1,155 1,475
425 1,760

Subtotal 2,095 5,500

Total 7,595

b. In FY 78 we have  allocate d $2.5  M for PNE T Verification. This  fund ing will be 
used for verif icati on equipm ent imp rov ement and  ma inte nan ce,  cad re tra in ing  and 
deplo ymen ts if the y are requ ired . In th e eve nt we do not  d eploy we pla n to use this 
fund ing as shown below.
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Yield determina tion.........................................................................................
Local seismic ne twork.....................................................................................
Equipment development and procurem ent....................................................
Operational preparation and t ra in in g...........................................................

Fis cal  yea r

711
619
626
544

To tal ......................................................................................................  2,500
c. See attached  deployment estimate. The deployment estimates are based upon 

assumed yields of 500-1500 kilotons. Costs for lower yield events would be somewhat 
smaller, since less equipment and fewer personnel would be deployed.

d. We do not anticipate subs tantial reductions in cost for subsequent deployments.

Deployment estimate

Kilotons.........................................................................................................  500-1,500
Personnel ...................................................................................................... 23
Materiel (number) ........................................................................................  1,500
Slifer vans and running gea r........................................................................  2
Seismic vans and running gear ...................................................................  2
Diesel genera tors...........................................................................................  8
Transporta iner s.............................................................................................  6
Reels cable .....................................................................................................  32
Antenna mast sections..................................................................................  20

Transportation:
Personnel to POE and re tu rn ................................................................ $24,000
Materiel to POE and re tu rn ................................................................... 15,000
Familiarization e quipment....................................................................  350,000
Verification equipment..........................................................................  650,000
In-count ry...............................................................................................  470,000

Sub total...............................................................................................  1,509,000
Per diem in-country.......................................................................................  83,000
Site p rep ara tion............................................................................................  100,000
Diesel fuel ...................................................................................................... 18,000
Increase in salary costs.................................................................................  46,000

Total ...................................................................................................  1,756,000

Question 5. Has the Energy Research and Development Adminis tration taken  
specific steps, or does it envision taking steps to maintain the reliability of the 
stockpile under  a comprehensive ban?

Answer. The impact of a CTB on stockpile re liability is a matter of great concern 
to the  DOD and the DOE. Studies tha t have been conducted to determine what 
might be done to offset the inabili ty to test conclude th at  confidence in the stockpile 
will eventually  decline but that  several steps can be taken that  would delay it or 
reduce its rate. Those include: maintaining nuclear design competence by expanding 
related programs such as laser fusion research, non-nuclear testing of components, 
basic nuclear research, and theoret ical calculations; sustaining production capabili­
ties by small but continuous replacement programs; and continuing the  current 
stockpile evaluation program pertaining to the non-nuclear component reliability. 
With these actions the confidence in the reliability of the stockpile will remain high 
in the  short  term (up to 5 years) but will suffer  significant degradation after 10 or 
20 years. However, these actions will not allow the  certification of the  reliabili ty of 
any new nuclear designs which ar e based on unproven technology.

Senator  Case. It is kind of hard to answer questions on the policy 
side without  knowing just wha t we a re talk ing about. To the  ex tent  
it can be done without compromising proper security matt ers, it is 
most desirable th at  we have as much information of this kind as 
we can. Otherwise, we are  jus t talk ing about  words. How many 
tests  are  really  made and  ju st how importa nt are  such tests really  
to the  credibili ty of the  stockpile and to its maintenance? This is 
important.
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I think we are all seeking the  same objectives and the more we 
have the  same information, the  better it will be. This is not just  for 
us, but for the public as well, because the  public has to be satisfied 
that  we are  making sense in this mat ter.  Otherwise we will not get 
any support for our  policy and for action on treaties .

I would be happy if you would review these  questions  to see if 
you cannot give specific numbers. If not, could you give any infor­
mation that  would satisfy what we are tryin g to get at, as least?

Mr. Starbird. We will. These are not ju st one agency’s numbers, 
incidentally. They were checked, indeed all of the  questions  of fact 
were checked by State,  by ACDA, by Defense, by ERDA, and in 
cert ain cases by the CIA.

Sena tor Case. Th ank you.
Thank you, Mr. Chairman. I am sorry for in terru pting.
Sena tor Pell. Not a t all. Tha nk you.

U.S. TESTS ABOVE THRESHOLD LEVEL BEFORE MARCH 31, 1976

Following the agreement on the  Threshold Test Ban Trea ty 3 
years  ago, in Jun e 1974, we embarked on an accelerated testing  
program since we expected th at  the re would be an effective date 2 
years  later of the TTBT. I underst and  th at  since March  31, 1976, 
our coun try has not conducted any test s above the threshold level. 
Were there some tests conducted above this  threshold level before 
March 31, 1976?

Mr. Starbird. There were.
The actual word “accele rated” is probably not a good word in the 

sense of having a lo t of ad ditional tests. There was emphasis placed 
during th at  period of time on test ing goals to meet  requi rements 
that  were foreseen or t ha t could become possible in Defense’s view­
point over the next few years . As you pointed out, subsequent to 
March 30, we have conducted no tes ts above th at  threshold.

The treaty  i tself provided th at  the threshold  would go into effect 
at  the  date  that  it finally did go into effect. It so provided at the 
time of signature.

Sena tor Pell. Were the goals of th is test ing program achieved, or 
do you regre t tha t you had the  deadline of March 31, 1976?

Mr. Starbird. We had cases where we did not achieve successes. 
Tha t is the  basic reason why test ing is carried out, to find out 
whe ther  or not you have a successful design or whe ther  there is a  
failure in the  design.

I would say that  overall we generally had a successful tes t series. 
There are  things  we would have liked to do th at we were unable  to 
do because the  provision of the  t rea ty was to terminate—actually  i t 
was to term ina te on March  30, 1 day before the end of the  month. 

FITTIN G FUTURE WEAPONS WITH WARHEADS UNDER TTBT

Sena tor Pell. Can future  weapons now being discussed be fitted 
with satisfactory warheads under the  TTBT?

Mr. Starbird. There are  a great many warheads that  are dis­
cussed, Mr. Chairman, th at  are  considered and studied. I used the  
words, J  believe, in my sta tem ent  that  we could meet  the  Depart­
men t of Defense requirem ent curr ent ly stated to us. Also, I believe 
that  the  Defense witnesses indica ted that  there were advantages to
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continuing testing; but  on balance they  suppor ted these  two tre a­
ties and believed they  could complete the  test ing required on the  
systems they required in the  near term.

EFFECT OF 150-KT LIMIT ON REQUIRED WEAPONS TESTS

Senator Pell. Do you think that  t he 150-kt lim it will a llow us to 
conduct the  tests required for our weapons systems?

Mr. Starbird. It will, for a period of a few years, allow us to 
conduct the ones for which the Department of Defense now has the  
systems in planning for production and deployment. The treaty  
does have provisions for consul tation  and for te rminat ion by ei the r 
par ty upon notice no lat er  tha n 6 months  prior  to the  end of each 
5-year period of the  treaty . I use the  words, therefore, that  we 
could meet th e requ irem ents  over the  next 5-year period.

I cannot say, that  if the re were some lack of progress in ever 
reach ing additional rea l arms control measures, the re would no t be 
a situa tion t ha t would be so serious th at  we would have to consider 
the  desirability  of going above the 150-kt limit. If t ha t occurred, of 
course, we have the  right of withdrawal und er the  trea ty, but  I 
don’t think that  right would be light ly used. We also have the  
right , in the  case of our  extreme national intere st being enda n­
gered under the  subject ma tte r of the treaty  to withdraw from the  
trea ty. The U.S.S.R. would have the  same r ight.

Sena tor Pell. Under the  TTBT res tra ints, do you see the  United 
States developing warhead s with more tha n 150 kt, that  is, develop­
ing and applying warheads  with more tha n 150-kt destructive 
power?

Mr. Starbird. I am n ot sure  tha t I u nderstand the  exact question 
th at  you are  asking, sir. But I would agree  that  we are  pre tty  well 
limited  now to 150 kt. We were not so limited before. The U.S.S.R. 
should be, i f it  abides by the  trea ty, somewhat comparably limited. 
The treaty  therefore is, to me, a  real  limi tation on the  testing and 
consequently the  deployment of weapons of extremely high yield. 

COMPARATIVE EFFECT TTBT ON SOVIET UNION

Sena tor Pell. Since the  Soviet Union puts  gre ate r emphasis  on 
its yield tha n it does on its accuracy, wouldn’t the  Soviet Union 
suffer more in this tre aty  than we would?

Mr. Starbird. Tha t is a  question th at  we debate periodically, but  
the  trouble is that  we really don’t know that  much about  the  
Soviet Union. We do know that  they  have been testing, as was 
brought out by both of the  lab directors,  in the  high er yields much 
more tha n we have, indeed significantly more tha n we have. 
Whether they  have now satisfied  all of the ir requirements  or not, 
we cannot say.
HAVE SOVIETS HAD EXPLOSIONS ABOVE 150 KT SINCE MARCH 31, 1976?

Senator Pell. Have they had any explosions above 150 kt since 
March 31, 1976?

Mr. Starbird. There  is an answer to this  question also in the  
wri tten  questions, but  I think  I can summarize our current judg ­
ment.
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Based on an extremely intense interagency  study th at  has been 
done, the  balance of the evidence leads to the  judgm ent that  they 
probably have not.

POSS IBILITY OF SOVIET PROG RAM WHICH YIEL DS TO ONSITE 
INSPE CTION

Senator Pell. The Peaceful Nuclear Explosions Treaty  includes 
provisions for onsite inspection of group explosions with  an aggre­
gate yield above 150 kt. Do you believe that  if these  trea ties  are 
ratified,  the  Soviet Union would ever have the  kind of peaceful 
explosion program which would yield to such an onsite inspection? e

Mr. Starbird. They have explained projects in inte rnation al 
groups and in bila tera l discussions with us that  would be more 
economic to carry  out with group explosions of over 150 kt. These 
are large excavation projects for use in mining operations or break- ,
up of rock, or some o ther  such  purpose.

Now, whether or not they  would ever do it—in other words, 
cause the  provision for onsite observation to occur—I canno t fore­
cast.

INTENDED LOCATION OF PEA CEFUL EXPLO SIONS

Senator Pell. Could such a peaceful explosion occur in the  atmo­
sphere, or are  all peaceful explosions intended to be underground?

Mr. Starbird. Under the  provisions of th e trea ty, they  must  be 
underground. In fact, t here is a  minimum depth t ha t is se t forth in 
a formula which says, in brief, th at  an explosion will be under­
ground, measured in meters , by a distance equal to 30 t imes the 3.4 
root of the  yield. I believe th at  is the  formula and it is in the 
trea ty. I will correct it for th e record if th at  is inaccu rate.

In any case, one of the  provisions of the  trea ties  is that  those 
trea ties,  the  cur ren t ones und er consideration, will not violate the 
provisions of any existing  tre aty  in force. The Limited Test Ban 
Trea ty cur rently in force, of course, precludes tests  in the  atmo­
sphere, in space, and  th e like.

Sena tor Case. Does this  not lead to the  question of the value of 
the trea ties  in helping us discover ways of verifying explosions.
Therefore the  inspection provision won’t come into effect? Is that
the thrust of th is line of inquiry,  th at  it is leading to a minimiza- ,
tion of the  value of the trea ties?

Mr. Starbird. I am  not trying to lead to tha t, but  i t is a possibil­
ity that  it would never be called into effect because the  U.S.S.R. 
decided that  it did not wan t to go through with the  larg er group t

explosions of over 150 kt. They did spend a great,  great deal of 
time, though, as did our people, in trying to negot iate the  protocol 
to th e PNET. It was one of the  condi tions t ha t they actually placed, 
and language was ca rried, in the  TTBT and  its protocol to indicate  
that  the  part ies would attem pt to negotiate a peaceful nuclear 
explosion accommodation.

They could keep all the ir test s under 150 kt.
Sena tor Case. This leads to a question on which I would be 

happy to have any of you comment .
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POSSIBILITY OF DIFFERENTIATING BETWEEN PNE  AND WEAPONS 

EXPLOSION

Let’s assume th at  the  Russians wanted to test  a weapon up to, 
but  no t exceeding, 150 kt. Could they  no t put  this in a hole and say 
it was a peaceful explosion, and would you know whe ther  it was a 
weapons test or not?  How would you know?

This is on th e question  of verificat ion.
Mr. Starbird. Well, they would have  to declare  it.
Senator Case. Yes, l et’s assume that  they declare it as an explo­

sion.
Mr. Starbird. If it were less tha n the  150 kt, they  would be 

getting no weapon benefi t that  they  could not also get under the  
TTBT by te sting  on a nuclear weapon test  site. The whole purpose 
of the  treaty  was to limit  t he benefi ts they could get from peaceful 
nuclear explosions to the  same benefi ts they  could get on the  test  
sites.

Senator Case. I th ink  I see your point. But, is it possible to tell 
whether an unde rground test  is a weapons test or not? Let’s not 
talk specifically abo ut anything concerning 150 kt.

Mr. Starbird. You can tell that  the re is an appearance that  a 
peaceful nuclear explosive has some peaceful application. But the  
difficulty is that the  reverse is not true.  You canno t tell, we have 
found no way of te lling, that  a peaceful nuclear explosive will not 
give s ignificant mil itary benefit. That is the whole reason that  the  
two yields were coupled.

Sena tor Case. I have one other gene ral question, Mr. Chairman, 
and I do have to go. In fact, I guess that  we all have to go.

Sena tor Pell. Please ask it.
Sena tor Case. T hank you.

ACTUAL EFFECT OF 150-KT LIMIT

It rela tes to the  question of the actu al effect of this so-called 150 
kt limit. In the President ’s let ter  of transm itta l he includes the 
let ter  he received from the  Dep artm ent of S tate  dealing with this 
question, among many others. In article  I of th at  let ter  from the 
State Department to the  Pres iden t it is pointed out that  ther e may 
be breaches, slight, unintended breaches , of the  150-kt threshold, 
and the part ies have discussed the  problem and have agreed that  
one or two slight, unin tended breaches would not be considered as 
a violation of the  treaty.

What  I am gett ing at  here  is whe ther  the  150-kt limit is really 
the  limit. Certa inly we couldn’t, nor could the Russians, test  consis­
ten tly at 150-kt a nd stay  within  the  limit  because of the fact that  
you cannot always predict the  kind of resul ts you are  going to get 
from t he test. Therefore you have to  be considerably unde r in o rder 
to s tay unde r on the  average.

Mr. Starbird. As I think  you can note on the  prior page at 
Roman numeral VI, according to the  document to which you are 
referr ing, that  is, the  let ter  from Secre tary of State,  that  was a 
question brough t up by the  Soviet Union. It was discussed, and the  
sta tem ent  that  was agreed  to between the  parti es, though not 
formally  incorporated in the protocol or in the  trea ty, is that  
breaches of the  threshold would be considered a ma tte r of concern



88

by the  parties , and those part ies would be expected to consult on 
them. However, it does stat e that  one or two slight  unintended  
breaches per y ear would not be considered a violation of the trea ty.

Sena tor Case. All righ t, but  how about  10, 12, 15, or 20? What 
about  a grea ter number?

Mr. Starbird. I can tell you that  we don’t conduct a single test  
without Pres ident ial approval . We tell the  Pres iden t at  that  time 
wha t is the design yield  of  tha t weapon. We do t ha t twice a year. If 
we depa rt from th at  design yield, or depa rt significan tly in any 
other way, we mus t go back to the  Pres iden t and secure approval.

So, it does get th e h ighest review in the United States.
Sena tor Case. Yes, of  that  I am sure. •
But my point is this . As a pract ical mat ter, isn’t the  actua l yield 

to which you are  going to permit yourse lf to shoot less tha n 150 kt?
Mr. Starbird. No, sir, it is not. If the  situa tion  really  requires 

it—however, we do review extremely careful ly to make sure that  «
the  chances of going above are  very small. Also, we review all of 
our tests  to try  to keep them  at  t he minimum yield to achieve the  
objective. Both laboratory  directors, I believe, spoke to the  fact tha t 
we should not have bui lt a bias into our situa tion so th at  we could 
have a cushion and never exceed the  threshold . We have no idea of 
wha t th e U.S.S.R. would do.

Sena tor Case. T hank  you, and tha nk you, Mr. Chairman.
KILOTONS NECESSARY TO DIG ANOTHER PANAMA CANAL

Sena tor Pell. So th at  we laymen can underst and  the  forces 
involved here, and since the  Pan ama Canal is very much in every­
body’s mind today, wha t would be th e number of kilotons necessary 
to dig another  Pa nam a Canal—in very rough terms?

Mr. Starbird. Lawrence Livermore  Labora tory has studied this.
In fact, the  Commission on a Second Canal had Livermore study 
the  number . I think  Dr. Batzel would probably not want  to volun­
tee r that  from memory; but  we would certa inly  provide it for the  
record.

Mr. Batzel. I would like to provide it. I don’t recall  th e numbers.
Senator  Pell. What would it be in very rough term s—1,000—

100?
Mr. Batzel. About 100 to 200 Mt. A few hundred  megatons.
Sena tor Pell. A few hund red megatons to build a Panama  *

Canal.
Mr. Batzel. T hat  is my impression.
Sena tor Pell. What I can’t get through my head is this. How 

many kilotons destroyed Hiroshima?
Mr. Batzel. You are  in a situa tion  of digging dir t out of the 

ground  and ejecting it. We know wha t yields are  required to pro­
duce w hat size crater s and canals, and the  yie lds required to move 
relatively large hills is large .

Sena tor Pell. In other words, while it took only 20 kt to destroy 
a city, it takes many, many, megatons to build a city or build a 
canal.

Mr. Batzel. To build  a  canal.
Senator  Case. B ut this is by underground explosion.
Mr. Batzel. These a re cra tering explosions.
Senator  Case. This is one I don’t get through my head at  all.
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Mr. Batzel. In other words, you bury  the  explosive at  a depth 
where it is underground, but  the  force of th e explosion essential ly 
kicks th e d irt out of the  way and leaves you with a c rater.

Senator Pell. Then the  th ing collapses.
Mr. Batzel. Yes, part of i t is collapsed, but  most of i t is throw- 

out of rocks and  di rt.
Sena tor Case. Is th ere  an y emission of radio-activity?
Mr. Batzel. There is some emission of radio-activi ty and th at  is 

the  issue that  has  so far hung  up the  issue with respect to the  
Limited Test Ban Treaty , as to whe ther  one can indeed conduct 
cra ter  experiments and live within those const raints.

Sena tor Case. If you dig this  kind of hole, you are  not going to 
have a hard rock bottom, but  ju st a lot of loose stuff, which is the  
fall-in of the overburden.

Mr. Batzel. Yes, sir, that  is right .
Senator Pell. Tha nk you very  much.
[Staff note: Dr. Batzel provided the  following materia l in re­

sponse to an inquiry by Sena tor Pell concerning devices and their  
yields which would be required to construct  a typical sea-level 
Panama  canal.]

Memorandum

To: Roger E. Batzel.
From: Milo D. Nordyke.
Subject: Nuclear explosive requirements for a sea-level canal.

During recent Senate  hearings, a question was asked regarding th e nuclear explo­
sive requi rements for excavating an interoceanic sea-level canal through the Ameri­
can Isthmus. During the  study of this project by the  Atlantic-Pacific Interoceanic 
Canal Study Commission, which was completed in 1970, a number of routes were 
considered for possible construc tion with the aid of nuclear  excavation. These routes 
are  identified on the attached map as Routes 17, 23, and 25. The size, number, and 
total  yield requirements for these routes are summarized in the following table.
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Route
17

Route
23

Route
25

Maximum individual nuclear explosive yield ( M t ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.0 1.5 3.0
Maximum salvo yield to be fired  at one time (M t) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.0 7.5 13.0
Number of sa lvo s1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 74 17
Total number of nuclear exp losives1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178 386 115
Total y ie ld 1 ( M t ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103 399 106

1 Exclusive of nuclear explosives requirements fo r rive r diversion.

THE DARIEN GAP

RQVTE-2

Fi g.  1. Proposed routes fo r the se a- le ve l canal.
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QUEST IONS FOR THE RECORD

We have some other questions for the  record. I see th at  Senator  
Glenn has come in and I would subm it the  rest  of my questions for 
the record for y our reply.

I do have one question which is not in the  record which I would 
like to ask.

INCLUSION OF PN E’s IN FUT URE  CTBT

If the  test ing level is reduced to zero in a comprehensive ban 
trea ty in the  future, do you think th at  peaceful nucl ear explosions 
should also be reduced to zero? This is addressed, I guess, to Dr. 
Fri. In othe r words, if we have a comprehensive test  ban tre aty  in 
the futur e, does t ha t also mean  an elimi nation of PNE ’s?

Mr. Fri. For the  reasons th at  Mr. Star bird  stated in link ing the  
limits unde r the  Threshold Treaty and the  Peaceful Nuclear Explo­
sive Trea ty at  150 kt, th at  same link  should apply all the  way 
down. So, t he answer is “Yes.”

Senator Pell. Than k you.
Senato r Glenn, I leave  t he rest  of the  hear ing to you.
Senator Glenn [presiding]. Thank you, Mr. C hairman.

ACCU RACY OF YIEL D MEA SUREME NT

I would like to follow up a littl e bit the  line th at  Senator  Case 
was discussing.

I have not understood, nor do I now unde rstan d, exactly how we 
measure  these things and get them  down to  such  accuracies.

General, in your sta tem ent  I believe you indicated th at  these 
were done on design; th at  the  TTBT yield limit prevents fully 
weaponizing nuc lear  devices with design yield above 150 kt. That 
may be the ir design, but  how do we know they  are  staying with in 
that design limi t? Tha t is the  firs t question. And, how do we know 
that once the  thing is set off it has been within the  design limit. 
How acc urate ly can we m easur e this ? Wha t is the  range of inaccu­
racies here ? If it is a design we are talk ing  about, are  we given 
copies of t he ir design before the  test ? Otherwise, how do we know 
what  was teste d?

Mr. Starbird. We don’t get the  design. Each par ty mus t invoke 
the  restri ctions th at  it requi res on itsel f to insur e th at  it will not 
have a design y ield highe r tha n the  thresh old yield.

Senator Glenn . If I could int err up t you for a moment, do you 
mean that we are  relying on them  to say th at  they  will not go 
above th is design on the ir test s and we a re taki ng the ir word for it, 
and they  a re doing t he same with  us?

Mr. Starbird. No, sir, not quite. If they go significantly above 
the  yield, and par ticu larl y if they  repea t, then I believe we will 
detect it. You see, they must  give us the  calibration dat a for each 
of the ir sites, which gives us a signific ant improvement over the  
situa tion we would have with no such data.  They must also tell us 
the  coordinates  of t he firing so t ha t we can rela te it to the  calibra­
tion dat a th at  we have.

Both laborator y directors brought out—and I agree with th at — 
that they  may go so mewhat over the  design limit  and they  may go 
somewhat over the  threshold . However, from the  point  of view of
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real significance in changing the  pictu re as far  as the ir mili tary  
capabilit ies are concerned, if they do not go up to a point where we 
can detect  it, we probably  are not going to lose a g rea t deal re lative  
to them with  respect to the ir mili tary  capabil ity.

I mentioned that  the  Pres iden t reviews each one of planned  
tests. Before the President reviews it, an interagency  group reviews 
the  submitted request for tests  which is sent  up by ERDA each 
year. We try  to keep th at  list to the  minimum to meet the  DOD 
requirement .

An interagency review is conducted by the  National Security 
Council, and recommendations by the  National Security  Council 
are  made to the  Preside nt as to whe ther  or not those specific tests  *
will be permi tted at  the  design yield we are speaking to, or wheth­
er  they  will need furth er review. Then, inte rnally within  ERDA, 
after we have the  device all ready, we ru n a separate review again, 
and that  sepa rate  review makes its evaluation without any of the *
designers part icipa ting in the  review. This is ano ther precaution­
ary  measure that  we take. But we canno t tell what the  Soviet 
Union does.

Senator Glenn. What would be your estimate  of the  level of 
uncerta inty  of gaging the  size of a n explosion? Can we come consis­
tent ly, say, w ithin 1 percent, 20 percent, 50 percent? Can you give 
us a  figure on that?

Mr. Starbird. Well, with respect to gaging our own here , we can  
come to within a very few percent—not 1 percent or 2 percent. We 
get that  confirmation progressively throu gh various steps.

The first  thin g we get is information from an electric sensing 
device, and it is contemplated  that  for peaceful nuclear explosions 
having an aggregate yield of over 150 kt , we would use that  device 
for measuring the  Soviets’ tests. We have not released the estimat­
ed accuracy yet, though in discussions with the  Soviet Union we 
discussed it as being in a gene ral bracket of plus or minus 30 
percent.

Tha t is not the  best way to determine yield. The best way to 
determine  yield is to drill  back and actua lly take samples. There  I 
would have to ask one of the  laboratory directors to give that  
information and to ask them  also to please consider whe ther  it is 
stil l classified.

Mr. Batzel. I don’t think the re is any classification on this, «
though.

Mr. Starbird. Oh, all right.
There is a  thir d way, and that  is from the extensive calculat ions 

they know how the various  pieces are  supposed to behave, and they  •
can from sensors carr ied in the  device tell whe ther  those behaved 
in the  same way and get th at  information from the ir drillback.

Sena tor Glenn. But those are  on our own tests, right? You are  
talk ing about our own test s here, are n’t you?

Mr. Starbird. Right.
Sena tor Glenn. Let me back up a  bit.

VERIFICATION OF WEAPONS AGREEMENTS

I went over as one of the  Senate representative s to the  SALT 
talk s and I spent a few days over there. My major hangup in a lot 
of these  areas  is on verification. How do we know wha t is going on?
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Obviously we a re all concerned about  tha t. I expressed myself very 
straightfo rwardly to t ha t in all discussions with the  Soviets and the  
representa tives  a t t he SALT talks. My same concerns apply here. If 
we sign an agreement, I have a queasy feeling about how well we 
know w hat it is we are  a ctua lly agree ing to, w heth er we can check 
wha t is being agreed to. In other words, verification in this  field is 
the  same concern to me th at  I have concerning  the  other weapons 
agreements  we may be making at  the  SALT talks. How do we 
know what  they  are  doing? How do we verify it afte r it has been 
done? How do we know they have lived up to it?

Mr. Agnew, did you have something?
Mr. Agnew. I would say that  through national  technical means, 

regarding  verificat ion of wha t the  Soviets do, we can gua rantee 
th at  we will know their  yields with in a factor  of two. We can 
gua rantee that .

Sena tor Glenn. Did you say 2 percent?
M r Agnew. No, sir—to a factor of 2. That is, from 75 to 300. But 

I don’t think this  has any  mili tary  significance vis-a-vis our own 
position. Tha t is a n absolute gua rantee that  they  won’t exceed the 
treaty  by more tha n a factor of two. Tha t is my own personal 
opinion. But I don’t th ink  i t m atter s.

Sena tor Glenn. We are  talk ing about slight, unintende d 
breaches which would not be considered a violation of the  trea ty. 
By slight , unintended breaches are  we talking about a variation of 
from 75 to 300?

Mr. Agnew. Not for us.
Senator  Glenn. What would we consider a  violation if the Soviet 

set one off? Would it be of tha t factor of two?
Mr. Agnew. I would defe r he re to Genera l S tarbi rd.
Mr. Starbird. If the re were any factor  that  was major. I would 

have to go back to the  fact of what would we do. We would report 
it to th e J oin t Consulta tive Commission.

If we suspected that  the re were a violation, or repeated  viola­
tions, that  was o r were much, much less tha n a factor  of two from 
the data that  we got from our national technical means, we would 
go to the  Joint Consultative Commission and ask for an explana­
tion on those  devices.

Mr. Fri. Sena tor Glenn, I think  it is important here  to make a 
couple of points. One would be to t ake  Dr. Agnew’s personal assur­
ance as a startin g place. He is talking about an absolu te guarantee 
of a factor of two. Obviously ther e is a probabilis tic distr ibut ion in 
the re and, with somewhat less c erta inty  we can narrow that  range. 
So, it is not j ust  a big, black box of from 75 to 300. We do know a 
lot more about  wha t is with in that  range within  the  guarantee 
limits th at  Dr. Agnew suggested.

So, you do have that  inform ation and you do have  the pat tern of 
excursions if the re are  excursions over the  limits. Either  they 
happen on every other tes t or one crops up once a year with the  
mean value  of the thin g being maybe 170 kt. You do have bet ter  
data  because of the exchange of da ta on the  na ture of the geology 
unde r the  test  site and the  coordinates of the  shots, and all that  
kind of th ing. Finally , you have the  question  of, given all of t hat , 
even if they are  a  few kilotons over th e limit, does it  increase the ir 
mili tary  capability. I think  generally all the  witnesses have said
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that  in that  range  there is not much to be gained in a military 
way. You are working with th at  whole body of information.

We th ink  t ha t is really  sufficient to determine whe ther  w hat we 
see, if these  events occur, are  infrequent and relatively minor 
excursions over the  l imit because they  tested  a weapon at a design 
yield of close to 150 and it jumped over the  thresho ld, or whether 
ther e is a pat tern of violation.

So, I think  we a ll feel fairly confident that  we could detect any 
pattern of v iolation that  was intended to give them an edge. Con­
versely, they  could do it for us as well, although we clearly, as 
General Starbird  described, do our very best to abide by the  tr eaty.  

HOW LOW A YIELD CAN WE DETECT?

Sena tor Glenn. With the  NTM, the  National Technical Means, 
that  you mentioned a moment ago, how low a yield do you feel we 
can detect?

Mr. Agnew. Tha t is a very complicated question. It depends 
upon the  conditions unde r which you assume the  tests  are  being 
conducted. Ear lier  on Senator Case mentioned if you put something 
in a hole, could you essentially decouple or muffle the  effect of the  
explosion. In my personal  opinion, as I mentioned, at  yields of 
perhaps be tween 5 and 10 k t, a coun try that  can control its popula­
tion could evade detection, at  least  by seismic means and  could test  
pret ty much at will if it wanted to spend the  money. Clearly at 
that  sort of level, around 5 k t, I think  the re are  many  oppor tuni­
ties to tes t undetec ted if you are  willing to be evasive and to spend 
the  money.

Senator Glenn. Unde r 5 k t, then , it would be very questionable 
as to whe ther  or not we would even detec t it?

Mr. Agnew. T hat  is right,  in my opinion.
WHY THIS HIGH A MAXIMUM-YIELD LIMIT?

Senator Glenn. Assuming, then , that  we could detect every thing 
from 5 to 150, why, then , did we go to this  high a maximum.

Mr. Starbird. A question like th at  was asked of ear lier  wit­
nesses. I think that  all of the  witnesses replied th at  it was a 
negotia ted figure. I don’t know exactly  why it was chosen.

It is tru e, though, that  a t th at  yield limit, the  N ational Technical 
Means could c learly be sure  of de tecting and identifying a nuclear 
explosion.

Sena tor Glenn. This, like the  SALT talks, taken as a first  step 
hoping to lead on to something else, then  makes sense. Taken only 
by itself, it seems to me, it does not give us much protection, 
especially considering that  H iroshima was a  20-kt bomb and we are 
talk ing about limits of 150 kt. We are  talk ing about some very, 
very huge limits. It is like in the  SALT talks. Some of the  negotiat­
ing the re concerns the  very grossest  kinds of limits. It is like the 
Vladivostok agreements, where we would all have to build like 
crazy to get up to the  levels we set. We say we have made some 
great new brea kthrough in weapons control when we all had to 
build to reach the  new level to which we had agreed. I am hoping 
that  when we pass this —and I have no doubt that  we will—that  
this  will be only the firs t step toward g etting much bet ter  controls,
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because when we are  talk ing about  150-kt limits, we are  talk ing 
about  very, very high limits as f ar as really accomplishing any cut- 
down on weaponry or testing . I am, of course, as we all are, 
concerned about the  lower end of the  scale and the  smallness of 
some of the weapons, and  I am hoping that  we can use this  as a 
step to get  to those.

ACCURACY OF VERIFICATION PROCESSES

I am  st ill bothered by th e verificat ion ma tter and how acc urate ly 
we can verify w hat is going on.

* You indicated a while ago on measurements that  your tests  were 
being applied to our own tests  here. Of course, we don’t have that  
same kind of test  data  from Soviet tests . So we would only be doing 
it by our National Technica l Means, a remote  way which verifies 
largely  by seismic means. So, I question whe ther  our verification 
processes are going to be as accurate as we would like for them to 
be.

Let me br ing up a nothe r question here.
In 1973, when this  committee was considering a comprehensive  

tes t ban resolution, the  executive branch provided information in­
dicating that  t he teleseisimic detection threshold was as low as 3.9 
on the  Richter scale, which would be roughly  1 kt in hard rock.

Has our seismic detection improved measurably over the  past 
several years, and how much can you say in open session now 
about  ou r current  ab ility to detect and identify  seismic events? You 
have already commented on tha t a  li ttle  bi t earlier .

From that  1973 estimate do you feel that  our seismic detection 
has improved measurably?

Mr. Starbird. I will answer tha t, although I am not a seismic 
expert.  However, I have spent a lot of time working on the  subject. 
You did have classified testimony given to you by the  CIA this  
year.

Tha t is not the  num ber that  was used by the  CIA, even when 
they  were speaking  of ha rd rock.,

I believe that  1 kt  is correct. However, I also believe that  ther e 
has been some improvement made in our capabi lity since 1973. I 
know both lab directors follow this  quite  carefully and I would like 
to ask, if it is agreeable , sir, if they  have any counteropinions  to 
mine.

Sena tor Glenn. Sure. Gentlemen, wha t do yoy say?
Mr. Batzel. I have no counteropinion  to yours. There clearly 

have been advances in our  seismic capabilities. The issue and de-
* tailed discussion I think  had bet ter  be done in a closed session.

Senator  Glenn. Yes. Mr. Agnew?
Mr. Agnew. I have commented th at  I believe t ha t one can evade. 

But in hard rock we cert ainl y have made improvements. But, as 
Dr. Batzel says, this  is being continuously reviewed and the  infor­
mation  is available. I assume that  the re are  mechanisms by which 
you can obtain  it.

PREPARATIONS FOR COMPREHENSIVE TEST BAN

Sena tor Glenn. The adm inis tration is conducting active negotia ­
tions on a comprehensive tes t ban. Is ERDA taking  any steps,
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including revision of th e test ing program, to prepare for a compre­
hensive test  b an? If so, wh at is being done?

Mr. Starbird. We have consulted with the  Departm ent of De­
fense and have attem pted  to pick out those things  th at  are  prior ity 
items with  th em. Those items are  c leared with  t he Pres iden t as the 
approved tes t program. In general, the re has been no overall speed­
up in the  testing involved. R athe r, the re has been some selectivity. 

Sena tor Glenn. I see.
Is the re any test ing now being conducted or scheduled to be 

conducted on any weapons system which would hold up a compre­
hensive tes t ban?

Mr. Starbird. I would have to answe r th at  the other way, Sena­
tor Glenn. I don’t know what might hold up a comprehensive  test  
ban. We have systems th at  we are  working on right now which 
requ ire fur the r tests  if we are  to take  them  into the  stockpile. 
Whether we complete those or they  are  inte rrupte d would depend 
on the  time  th at  a comprehensive tes t ban would come into play.

Inciden tally, those systems have been named in one of the  classi­
fied answer to questions.

Senator  Glenn. Is the re any thin g else anyone would like to add 
in summ ary this  mo rning?

I am sorry that I was late. We ha d some o ther  ma tter s involving 
Mr. Lance this mornin g in ano the r committee on which I serve  and 
th at  required my presence for a litt le while. I am sorry  th at  I was 
late  g ettin g h ere this  morning.

Yes, do you have a comment?
Mr. Agnew. Senator , the re is one thin g I would l ike to ent er for 

the  record.

PAST TRACK RECORD ON TESTING WEAPONS FOR STOCKPILE 
RELIABILITY

Senator  Case asked a question  with regard to the  track record in 
the  pas t on testin g weapons with  regard to the  stockpile reliability. 
I should caution  the  staff and the  Sena tor in using the  numbe rs 
which ERDA will provide to keep in mind th at  o ur requirem ents  in 
the  pas t for this type of activi ty were not the  same as they might 
be in the  future . In the  past, when a par ticu lar weapon system 
perhaps was encou nterin g difficulties in the  stockpile, it was as­
sessed whe ther  or not a fix needed to be made in th at  weapons 
system or would the time fram e be such th at  a new weapon system 
would be coming in so t ha t one could ret ire  those par ticu lar  units 
which looked as thoug h the y might  be deterioratin g. So, the  neces­
sity of actually  conducting additio nal proof te sts on a specific thing 
for stockpile reliab ility was not as urg ent  as it might  be in the 
future. So, I wish to warn you th at  those statis tics could be mis­
leadin g because the  envi ronm ent in which we ha d been working in 
the  pas t where we were able to tes t and bring in the  new systems 
is d iffere nt compared with the  future .

ACCURACY OF PREDICTING YIELD

Senator  Glenn. I have a closing comment. You made a comment 
about the  accuracy of being able to predic t yield—I guess it was 
detection th at  we were talk ing  about. I hope our accuracies of
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being able to predict  our own yield are  considerably more tha n the  
detection accuracies you indicated; otherwise, if we try  to dig a 
Pan ama Canal, we may e limin ate Pan ama entire ly. There may not 
be any problem there one of these days. [General laughter.]

Mr. Agnew. I gave an absolute figure, as Mr. Fri mentioned 
earlie r.

Sena tor Glenn. I apprecia te tha t. But even if we took the  tradi­
tiona l bell -shaped curve, th at  would leave a considerab le excursion, 
even in the  middle half or thi rd of that  area, too.

Mr. Fri. Under the  present circumstances, Senator, I don’t think 
we would want to ta ke th at  risk. [General laughter.] 

k» Sena tor Glenn. I concur with your learned judgm ent. [General
laughter.]

Mr. Starbird. to answer your question, though, Senator, with the 
close-in observation methods, the  drill-back and the  like, it is 
much, much bet ter  th an  t he  factor t ha t was given.

Sena tor Glenn. Yes, b ut that  would be on our own tests.
Mr. Starbird. That’s right . And our ability to predict  is also 

much, much bette r.
Sena tor Glenn. The only problem is that  we do not have that  

capabi lity yet on Soviet terr itory.
Mr. Starbird. Yes, sir .
Sena tor Glenn. Very well.
Thank you all  very much.
This committee  will stand in adjournm ent subject to the  call of 

the  chairman.
[Whereupon, at  11:40 a.m., the  committee adjourned, subject to 

the  call of the Chair.]





THRE SHOLD TEST BAN AND PEACEFUL 
NUCLEAR EXP LOS IONS TREATIES

THURSDAY, SEPTEM BER  15, 1977

United States Senate, 
Committee on F ore ign  R elation s,

Washington, D.C.
The committee  met, pursuant  to notice, at  10:06 a.m., in room 

4221, Dirksen Sena te Office Building, the  Honorable Claiborne Pell 
presiding.

Presen t: Senators Pell, McGovern, Clark, and Case.
Sena tor P ell. The committee will come to order.

OPENING STATEMENT
Today the  Committee on Foreign Relations is holding its four th 

and final hear ing on the  proposed Threshold Test Ban and Peace­
ful Nuclear Explosions Treaties.

At the  previous hearings, the  committee heard represen tatives 
from the State  Department, ACDA, the  CIA, the  Secre tary of De­
fense, the  Joint Chiefs, ERDA, and the  two nuclear  weapons labo­
ratorie s.

Our committee  has explored a num ber of key questions in the  
course of its hearings on the two trea ties:

Is a complete end to nuclear explosions—a comprehensive tes t 
ban tre aty —in the  natio nal  interests  of th e United States?

Would ratification of the  Threshold Test Ban and Peaceful Nu­
clear Explosions T reati es support efforts to achieve such a compre­
hensive  test ban?

Would the natio nal security inte rest s of the  United States , in­
cluding the  prese rvation of nuclear deterrence,  be main tained 
under the  TTB and PNE treaties?

Would these two objectives fur the r U.S. non-proliferation objec­
tives?

The other members and I have ga ined a much bet ter  unde rstand­
ing of the  two treatie s and the ir arms control and proliferation 
implications. The question  we ask ourselves is w hether  these  tre a­
ties are  really  worth anything , part icularly t he Threshold Test Ban 
Treaty, since it does not seem to be bann ing much th at  we would 
be using in any case.

Following this  hearing  the  committee is scheduled to consider 
these  t rea ties  in  open session this coming Tuesday.

Since we have five witnesses, two of them represen ting  interest­
ed organizations, I thin k it would be best if we h eard  from them in 
two separate  groups, beginn ing with Dr. Scoville and Dr. Rathjens.

(99)
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I hope the witnesses will limit  the ir testimony to 10 minutes . I 
can assure  them that  t he  ful l tex t of the ir testimony will ap pear in 
the  record afte r the ir summarization.

We will begin w ith Dr. Rathjens.
STATEMENT OF GEORGE RATHJENS,  CHAIRMAN, FEDERATION 

OF AMERICAN SCIENTISTS, WASHINGTON, D.C.
Mr. Rathjens. Thank you, Mr. Chairman.
Although I appear before you as chai rman of t he Federation of

American Scientists, much of wha t I say should be taken as a 
personal statement. This is because, with a membership of 7,000 
scientists , we have with in our organiza tion a broad range of views. 

FEDERATION’S POSITIONS ON RATIFICATION OF TREATIES

I believe the  majority would be sympathetic  to most of wha t I 
shall  say, but I would be reluctant  to predic t how our members 
would vote if called on to take a position for o r against ratif ication 
at  this time of t he Threshold Test Ban Treaty , or TTBT, and the  
Peaceful Nuclear Explosions Treaty.

I expect t ha t the re would be a substan tial fraction in each camp.
The situa tion would have be different prior  to last  yea r’s elec­

tion. We would have unequivocally recommended again st ratif ica­
tion with, I believe, th e support of a la rge major ity of our members. 
Indeed, we did urge rejection of th e TTBT an d a reopening  of th e 
negotiations in 1974 for  reasons  indicated  in  the  second a ttac hment  
to my statem ent of today.

Now, however, for reasons which I shall develop subsequently, an 
affirmative vote may be justified , notwithstanding the  fact that  
the re is almost nothing good, and much that  is bad, that  can be 
said of these treat ies. It was a  mistake t ha t they  were negotiated in  
the  f irst place. The  Nixon adm inist ration should have set its sights 
higher and striven for a treaty  t ha t would have banned all nuclear 
tests,  including all peaceful nuclear  explosions. It is quite likely 
th at  Soviet inte rest s in peaceful nuclear explosions would have 
made it impossible to reach an agreement on such a trea ty, but  we 
never thelss  should have  t ried, even if to obtain  Soviet adherence it 
would have been necessary , as it probably would have been, to 
accept  a  t rea ty of limited dura tion because of likely  nonacceptance 
by China, and to rely solely on so-called national means of verify­
ing compliance, that  is, to rely principally on inst rum entatio n out­
side the countries of origin to de termine whe ther  suspicious seismic 
signals  had the ir origins  in earth quakes or nuclear explosions. 

TTBT’s RISKS AND BENEFITS

The risks implici t in such a trea ty, arising from the  fact that  
verification of complicance could n ot be totally foolproof, would, in 
our  judgment, have been small and more tha n offset by the  bene­
fits, as we indicated in our position s tatement of 1972, which I have 
appended.

First , it should be noted that  the re is some possibil ity that  clan­
destine tests however low in yield, would be disclosed by other tha n 
seismic means.
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Second, and much more significant, is the fact th at  improvement 
in ability to discr imina te between seismic signals from nuclear 
explosions and ear thqu akes has improved dram atically  since the  
negotiation of the  par tial  tes t ban tre aty —improved to the  point 
where it is now likely th at  discrim ination can be effected in the  
case of near ly all explosions at yields of above about  10 kt and 
earthquakes of equiva lent magnitude.

Third, there is the  fact th at  nuclear weapons technology has 
matu red to the  point where  the  marg inal improvements  th at  can 
be made with addit ional  low-yield testing , par ticu larly over a 
period limited to 5 years or so, are  not likely to be mili tarily 
significant.

With remote  detection and verifica tion capabil ities having devel­
oped to this degree, a ny threshold  t rea ty would have seemed a poor 
second choice in recen t years , compared to a comprehensive test  
ban trea ty. One with a threshold of 150 k t seems outrageous  from 
an arms  control perspective, for sett ing the  threshold  at  th at  level 
must be seen as having  been d ictated  not by efforts  to  l imit  te sts to 
the maximum exte nt consis tent with verifica tion capabiliti es, as 
had always been the  previous policy, but  ra ther  by the  inerests of 
the  weapons developers—a view that  finds confirmation in the  fact 
that  implementa tion of even the  150-kt limit was delayed so that 
weapons tes ts above th at  lim it could be completed.

It is ha rdly surpr ising  t ha t the  negotia tion of the  TTBT was seen 
by many not as a step toward a comprehensive treaty , but  as an 
alte rnat ive to it, including possibly as a way of undercut ting  i nte r­
est in it; and, as a way of conveying an impression of progress in 
arms control when it was politically expedient to do so—without, in 
fact, much affecting mil itary programs.

The effect has been to produce cynicism among many  in this 
country and in the  rest  of the  world abou t Soviet and American 
sincer ity in efforts to limi t a rms  programs.

RESPECTS IN WHICH PNET IS E VEN WORSE

In some respects the  PNET is even worse. It, and the  fact that 
the  Threshold Trea ty itse lf deals only with  weapons test s rather 
tha n with nuclear explosions of all  kinds, suggests that  the  poten­
tial  of peaceful nuclear explosions is substan tial in the  view of the 
superpowers, when, in fact, this  is ce rtainly not just ified  by Ameri­
can analysis and experience.

Thus, the  PNET is con trary to inte rest s in limit ing nuclear 
weapons proliferation  in th at  it lends credence to the  claims of 
India, and poten tially  of o the r countr ies as well, th at  it is reason­
able for them to go ahead with  th e development an d tes t of nuclea r 
devices, even while denying any inte rest  in acquisition of n uclear 
weapons capabilities. In addition,  some of the  applica tions envis­
aged for peaceful nuclear explosions, notably  excavat ion—and it is 
hard to envisage other justi fication for the  provision in the  PNET 
for mult iple explosions—would likely violate the  conditions of the 
Limited Test Ban Treaty . Thus, the PNET has been construed by 
some as a threat to the exist ing treaty  regime, notwithstanding the 
perambular affirm ation  regarding adherence  to and stri ct obser­
vance of  the Limited Test Ban Treaty.
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EFFECT OF DIFFERENCE IN ADMINISTRATIONS

Bad as they are, part icularly  in producing cynicism about  Ameri­
can and Soviet intere sts in real  arms  control and disarma men t and 
in providing a ratio nale  for nuc lear  weapons proliferation, the 
Car ter administ ratio n has been saddled with them —treatie s it 
would not have negotiated itself. The Pres iden t now advocates 
the ir ratifica tion, certa inly not  as an alte rnative  to a comprehe n­
sive trea ty, but, presumably at  most as a step on the  way to a 
comprehensive trea ty, and in a belief th at  were he not to do so, 
ther e could be adverse effects on Soviet-American relatio ns, the 
Soviets claiming, as they  do, th at  they  negotia ted the  trea ties  in 
good f aith  and with the  presumptio n th at  agree ments  reached  with 
one American administ ratio n would, in genera l, be accepted by its 
successors.

Much of the  undesi rable effect of the  trea ties  has alrea dy been „
realized, but  the ir ratif icatio n will have fur the r adverse effects if 
they  are  seen as the end points in the  efforts to limit nucl ear tests.
The damage will be par ticu larl y gre at if they  are  announced and 
defended as significan t arm s control achievements. Tha t is exactly 
wha t might have been expected had they  been ratifi ed unde r the 
previous administ ratio ns—recall the  hyperbole with which the 
SALT and  Vladivostok agreemen ts were announced—and th at  is 
why we would have opposed ratif icati on at  t ha t time.

But now the situa tion is diffe rent in th at  the re is a good chance 
th at  the  additional adverse effects of ratif icatio n will be much 
reduced and perhaps can even be offset by the  White House, with 
the  support of the Senate, making it clear  th at  they are  not to be 
seen as the  end of the line, and th at  the  Unite d States is commit­
ted to t he early achievement of a comprehen sive trea ty.

SUM MARY

In summa ry, the TTBT a nd the  PNET are  unfo rtun ate legacies.
Thei r negotia tion has been harm ful to U.S. interests, and fur the r 
har m seems inevitable.

If they  are  rejected, the  effect on Soviet-American relati ons will 
be adverse; if th ey are  ratifie d, the  effects on the  res t of th e world, 
part icularl y on our nonproliferation efforts, are likely to be ad­
verse.

The lat ter  effects can  be mitig ated if th ere  is rapid  progress on a 
comprehensive trea ty, and with  the  Pres iden t being clearly com­
mitte d to such an objective, the re is a case for ratifying  the  two 
trea ties  before you—unenthu sias tical ly and certa inly  witho ut fan- ,
fare, par ticu larl y if you attach  substan tial  weight to the  negative 
Soviet reaction th at  is to be expected in the  event of rejection.

In the  event of ra tificat ion, it would be highly desirable that the 
record show—and a  resolution or other ins trume nt might be a ppro­
pria te—th at  the treatie s are  not to be seen as meaningful arms 
control measures , and par ticu larl y not as alte rnat ives  to the  com­
prehensive  trea ty, and th at  it is the  desire of the Congress to see 
the  TTBT and the  PNET replace d by a comprehensive  trea ty as 
quickly as possible.

On the  othe r hand, if you discount the  Soviet reaction to rejec­
tion ra ther  heavily, and if you  fear th at  a comprehensive treaty  is
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not in the  cards, notw ithst andi ng the  Pres iden t’s best efforts, and 
th at  ratifi catio n of these  treaties may even reduce the  prospects, 
then a negative vote is clear ly indicated.

The judgment s are  very much political ones which you and the  
Pres iden t are  bet ter  qualified to make than  are  we. My personal 
judgment is t ha t the  balance  is so close t ha t I would prefer to make 
no recommen dations as to r atifi catio n or rejection.

Thank you.
[Dr. Rath jens’ prepa red sta tem ent  follows:]

Prepared Statement of George W. Rathjens On Behalf of the Federation 
of American Scientists

Mr. Chairm an and Members of the  Subcommittee, although I appea r before you 
as chairm an of the  Federatio n of American Scientists much of what I will say 
should be taken as a personal statement . This is because, with a membership of 
7,000 scientists, we have within our  organization a broad range of views. I believe 
the majority would be sympath etic to most of what I shall say, but  I would be 
relu ctan t to predict how our  members would vote if called to take  a position for or 
against ratifica tion at this time of the threshold test  b an trea ty (the  TTBT) and the 
peaceful nuclear explosions tre aty  (the  PNET). I expect that  there would be a 
substantia l fraction in each camp.

The situat ion would have been different prior to last year ’s election. We would 
have unequivocally recommended against ratificat ion, with, I believe, the  support of 
a large majority of our members. Now, however, for reasons which I shall develop 
subsequently, an affirmative vote may be justified, notwith standing the fact tha t 
there is almost nothing good, and much that  is bad, th at  can be said of them.

It was a  mistake tha t they were negotiated in the first place. The Nixon Adminis­
trati on should have set its sights higher and striven for a tre aty  th at  would have 
banned all nuclea r tests, including all peaceful nucle ar explosions. It is quite likely 
that  Soviet interests in peaceful nucle ar explosions would have made it impossible 
to reach agreeme nt on such a trea ty, but  we nevertheless  should have tried, even if 
to obtain Soviet adherence it would have been necessary, as it probably would have 
been, to accept a trea ty of limited durati on because of likely non-acceptance by 
China, and to rely solely on so-called “national means” of verifying compliance, i.e. 
to rely principally on instr ume ntati on outside the  countries of origin to determin e 
whether suspicious seismic signals had thei r origins in earthq uakes or nuclear 
explosions. The risk implicit in such a treaty, arisin g from the fact th at  verification 
of compliance could not be to tally foolproof, would in our judgmen t have been small 
and more tha n offset by the benefits. First, it should be noted th at  there is some 
possibility t ha t clandestine  tests, however low in yield, would be disclosed by other  
than seismic means. Second, and much more significant, is the fact th at  improve­
ments in ability to discriminate between seismic signals from nuclear explosions 
and earthq uakes has improved dr amati cally since the negotiation of the  part ial test 
ban treaty —improved to the  point where it now seems likely th at  discrimination  
can be effected in the case of n early  all explosions at yields of above about 10 KT 
and earthq uakes of equivalent magnitude. Third, the re is the  fact tha t nuclear 
weapons technology has matu red to the point where the marginal improvements 
tha t can be made with additional  low yield testing,  parti cularly over a period 
limited to five years or so, ar e not likely to be milit arily  significant.

With remote detection and verification capabilities having developed to this 
degree, any threshold trea ty would have seemed a poor second choice in recent 
years compared to a comprehensive tes t ban treaty  (a CTBT) which we have strong­
ly supported in the past. One w ith a threshold of 150 KT seems outrageous from an  
arms control perspective, for setting the  threshold at that  level must be seen as 
having been dictated not by effor ts to limit tests to the  maximum extent consistent 
with verification capabilities, as had always been the  previous policy, b ut rat her  by 
the interests of weapons developers—a view that  finds conf irmation in the  fact that  
implementation of even the 150 KT limit was delayed so tha t weapons tests above 
tha t limit could be completed. It is hardly  surp rising tha t the  negotiation of the 
TTBT was seen by many not as a step toward a CTBT but as an alternat ive to it, 
including possibly as a way of u nderc utting interest in it; and as a  way of conveying 
an impression of progress in arms  control when it was politically expedient  to do 
so—without, in fact, much affecting militar y programs. The effect has been to 
produce cynicism among many in this country and in the rest of the  world about 
Soviet and American sincerity in efforts to lim it arms programs.
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In some respects the PNET is even worse. It, and the fact that  the  TTBT i tself 
deals only with weapons tests rat her tha n with nuclea r explosions of all kinds, 
suggests t ha t the potentia l of peaceful nucle ar explosions is substantial  in the view 
of the superpowers, when, in fact, this is certai nly not justified by American 
analysis and experience. Thus, th e PNET is contra ry to in teres ts in limiting nuclear 
weapons proliferation  in tha t it lends credence to the claims of India—and poten­
tially of other countries as well—that  it is reasonable for th em to go ahead with the 
development and test of nuclear devices, even while denying any inter est in acquisi­
tion of nucle ar weapons capabilities. In addition, some of the applications envisaged 
for peaceful nucle ar explosions, notably excavation—and it is hard to envisage other 
justification for the  provision in the PNET for multiple  explosions—would likely 
violate the conditions of the limited test  ban treaty . Thus, the  PNET has been 
construed by some as a threat  to the existing trea ty regime.

Bad as they are, particu larly in producing cynicism about American and Soviet 
interests in real arms  control and disarmament and in providing a rationale  for 
nuclear weapons proliferation, the  Cart er Administ ration has been saddled with 
them —treat ies it would not have negotiated itself. The President now advocates 
the ir ratification, certai nly not as an alternative  to a comprehensive trea ty but, 
presumably at most as a s tep on the way to a CTBT and in a be lief th at  were he not 
to do so there could be adverse effects on Soviet-American relations, the  Soviets 
claiming, as they do, that  they negotiated the  trea ties in good faith and with the 
presumption  th at  agreements  reached with one American admin istration would in 
general be accepted by its successors.

Much of the undesirable effect of th e trea ties  has already  been realized, but  thei r 
ratification will have furth er adverse effects if they are  seen as end points in the 
efforts to limit nuclea r tests. The damage will be particular ly grea t if they  are 
announced and defended as significant arm s control achievements. Tha t is exactly 
what might have been expected had they been ratified under the previous adminis­
trati ons—recall the  hyperbole with which the  SALT and Vladivostok agreements 
were announced—and tha t is why we would have opposed ratification at th at  time. 
But now the  s ituatio n is different in that  the re is a  good chance  th at  t he additional 
adverse effects of ratification will be much reduced and perhaps  can be even offset 
by the White House, with the support  of the Senate, malting it clear th at  they  are 
not to be seen as the end of t he line, and th at  the United  States  is committed  to  th e 
early achievement of a comprehensive trea ty.

In summary, the  TTBT and the PNET are  unfo rtunate legacies. Their negotiation 
has been h armfu l to  U.S. in terests, and fur the r harm  seems inevitable.

If they are rejected, the effect on Soviet-American relations will be adverse: if 
they are ratified, the effects in the  rest of the  world, particularly on our non­
proliferation  efforts, are likely to be adverse. .......

The lat ter  effects can be mit igated if th ere  is rapid progress on a  CTBT, and  with 
the President being clearly committed to such an objective, ther e is a case for 
ratifying the  two trea ties before you—unen thusia sticall y and certain ly without 
fanfare, particularly if you a ttac h subst antia l weight to the  negative Soviet reaction 
th at  is to be expected in the event of rejection. In the event of ra tification, it would 
be highly desirable that  the record show—and a resolution or other  inst rum ent 
might be appropriate—tha t the  trea ties  are  not to be seen as meaningful arms 
control measures and in particu lar  not as alter nativ es to a CTBT, and th at  it is th e 
desire of the Congress to see the 'ITBT and PNET replaced by a  CTBT as quickly as 
possible.

On t he other hand, if you discount the Soviet reaction to rejection rat he r heavily 
and if you fear th at  a  comprehensive tre aty  is not in the  cards, notwith standing t he 
President’s b est efforts, and that  ratification  of these trea ties  may even reduce the 
prospects, the n a negative vote is clearly indicated.

The judgem ents are very much political ones which you, and the  President, are 
bett er qualified to make than are we. My personal judgm ent is that  the  balance is 
so close that  I prefer to make no recommendations as to ratifica tion or rejection.

[F-A.S. Newsletter, Jan uary 1972]

FAS Calls for Total Test Ban Without Onsite Inspection

We believe th at  the United States should now seek to negotiate a trea ty banning 
all underground nuclea r tests without requi ring any on-site inspection. The risks 
are m in im al and the  gains could be very substantial.

Given recent improvements in seismology and other means of detection, we be­
lieve t ha t the United  States would de tect Soviet viola tion of a  test ban tre aty  long
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before t he Soviets could carry  out enough tests to score a breakt hrough th at  would 
thre aten the stability  of the  nucle ar balance. Indeed, we are aware of no persuasive 
argum ent explaining how even unrestricte d Soviet testing below the level easily 
detected by seismic means could thre aten  the  balance. Moreover, the Soviet leaders 
could not be given any confidence by Soviet scientists that  even a single violation 
would go undetected.

Without any on-site inspections, clandestine  cheating is far less plausible now 
tha n it would have been in 1963 with on-site inspections when Preside nt Kennedy 
urged such a treaty . Indeed, we believe on-site inspection would be of only margin al 
significance, amongst other  present methods, in monitoring Soviet te st activity. We 
urge grea ter declassification of nonseismological methods (and seismological ones 
also) to permit  the public a bet ter appraisal of our ability to monitor a ban.

Much of the opposition to the  Test Ban T reaty in the United States does not arise 
from fear of Soviet cheating. It springs from the desire to continue American 
nuclear testing  in order to develop new weaposn, to retest  existing weapons and to 
keep our laboratories vigorous.

We see no need to develop new weapons to maintain the reliability of the  Ameri­
can deterrent. A SALT agreeme nt banning ABMs, or restric ting them to low levels, 
would el iminate  the  need for much planned additional  testing to develop improved 
MIRV and ABM warheads. But even w ithout a SALT agreement, existing warheads 
would be sufficient. The vigor of t he weapons labo ratory is not an end in itself. And 
we can design around any uncertai nty which may be created in the future  by our 
inabilit y to test old or modified designs.

There are a variety  of means, all consistent with American interests, of dealing 
with peaceful explosions; our goal should be to find the means which have the 
grea test intern ation al support.

The positive advantages of a Test Ban Trea ty are obvious and need not be 
labored. The trea ty could slow down the strateg ic arms race indirectly. It would 
great ly reinforce the nonproli feration trea ty and decrease the probability tha t addi­
tional nations would seek to develop nucle ar weapons. It would eliminate the 
ecological dangers of fur ther testing. It would inhib it the development of cheaper 
weapons whose technology might spread to othe r nations. Finally, it would contrib­
ute to an environm ent in which furt her  steps  lead ing to nuclear disarmam ent would 
be possible.

[F.A.S. Pub lic I ntere st Report,  September, 1974]

FAS Rejects Test Ban Treaty: Urges Reopening Negotiations

FAS has long been firmly committed to an end to nuclear tests. Our organization 
first fought for the part ial tes t ban trea ty signed in 1963. It prevented all but 
underground tests. For the  next  nine years we s truggled to get the superpowers to 
fulfill the ir commitment to “determin edly” negotiate for a complete test ban. 
During this period, the U.S. negoti ating position did not change one iota.

In Jan uary, 1972, we saw a  ray  of hope. We released a newslett er explaining how 
much and how favorably the technology of inspection had changed. We called for a 
total test ban without on-site inspection. It was endorsed by eight leading observers 
of th is problem, all ex-highly-placed Governmental  scientists. Within a few days, a 
New York Times edi torial quoted and endorsed our approach. A few weeks l ater, on 
Jan uar y 24, 1972, Senator Edward M. Kennedy introduced S. Res. 230 calling for an  
immediate moratorium on underg round nuclea r weapons tes ting with a view to the 
opening of prompt negotiations for a comprehensive test ban. Two weeks still later , 
on February 4, the Washington Post reported tha t the Nixon adminis tration,  
spurred  by Senator  Kennedy’s initiativ e, was takin g a new look at the test ban.

hope faded

But then there  was nothing. Rumor had it that  the Nixon Administrat ion consid­
ered strateg ic weapons agreement  the centra l issue; the test ban was something to 
be pu t off until that  was solved.

Two and one half  year s later , in Jun e 1974, the dying Nixon Administration felt 
intensely  interested in some kind of agreement at the Moscow Summit. It became 
evident th at  agreem ent could not be reached on any impor tant aspect of strategic 
arms limitations.  For one thing  t he Administ ration was too weak to br ing the State  
and Defense Departm ents into agreement.

Attent ion was turned to the tes t ban. Leaks had  it that  th ere would be an  attempt  
to negotiate  a “threshold” test ban agreem ent in which underground tests would be 
banned only above a certa in size. On May 21, FAS held a press conference warning
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th at  such  an  agreem ent  w as more  c omp licated to mon itor  t ha n even a complete tes t 
ban —and much less desira ble. We assu med  th at  th e size of explosions per mit ted  
under  the  thre sho ld would be at  wor st only thos e smalle r th an  the  size of the  
Hiroshi ma bomb, about 15 kilotons.

Imag ine our  dist ress  when the  thr esh old  was set  ten  times higher , 150 kilotons. 
We knew there was no jus tificat ion  for such  a high  threshold  in any  inspection 
problem. We knew the  non- nuclear powers  would consider this a j oke—an d buttre ss 
the ir case for th ei r own nuc lea r weap ons accordingly. And the n we noticed  th at  
peaceful nucle ar explosions were to be per mi tted  un der a tre at y not  yet even 
negotiated . We knew very well th at  the se explosions were  ineffective, unnecessary, 
and  sometimes  dang erou s desp ite 20 years  of searching  for a sui tab le application . 

TH E TRE ATY  WA S WORSE  TH AN  NO TH ING

We tho ught it  over. A grea t deal of tele pho nin g went on and  some visits. We 
reac hed th e sober decision to oppose th e rati fica tio n of the  tre aty  and  to urge the  
neg otia tors  to re tu rn  to th e bar gaini ng  table . While the y were  neg otia ting  the  
problem of peaceful uses, the y mig ht as well try aga in for a be tte r tre aty . We felt a 
subs equ ent Adm inis trat ion  would hav e a be tte r chance to nego tiat e th e issue det er­
minedly and  stead ily. We h ad wai ted ten years . We would wai t longer.

When, and  whe ther, thi s Moscow Test Ban Tre aty  will be pres ented to the  
Congress we do not now know. But we are convince d th at  it would be be tte r for our 
Congress to reje ct the  Tre aty  and  reop en the  negot iations. This would send a signal 
roun d th e world th at  we are indeed determ ined and  comm itted  to end nuc lear 
testing. The  altern ati ve  is to approve  the  Tre aty  and  thu s announ ce th at —after 
more th an  a decade of com mitment to a complete test ban  tre aty—th e U.S. had 
chang ed its policy; aft er a decade of arg uin g th at  inspe ction  was th e obstacle to a 
tota l tes t ban , the  U.S. had  nego tiat ed much less th an  nat ion al inspe ction  would 
perm it.

Sena tor Pell. Than k you very  much, Dr. R athjens.
I think we might hea r nex t from Dr. Scoville. Then we will 

proceed to question you both.

STATEMENT OF HERBERT SCOVILL E, JR., VICE PRESIDE NT,  
ARMS CONTROL ASSOCIATION, WASHINGTON, D.C.

Mr. Scoville. Thank you.
Mr. Chairman, we appre ciate  your invit ation  to pres ent to this 

committee the  views of the Arms Control Association, or ACA, on 
the  Thresho ld Test Ban Trea ty and the  Peaceful Nucl ear Explosion 
Treaty.

On May 28, 1976, the  ACA issued a sta tem ent  on these  trea ties  
and the  views expressed in th at  sta tem ent  were reaffirmed at a 
recen t meeting of the board of direc tors of ACA.

I shall  atte mp t to rela te the  ACA statem ent  to the  cur ren t 
situation, par ticu larly  w ith respect to the  achieve ment of a compre­
hensive tes t ban trea ty, which the  association has long supported. I 
believe th at  my prese ntati on will be in accord with the genera l 
views of the  board, but  of course the  board cannot be responsible 
for all of t he details, and par ticu larl y for the  answers, I may give 
to any questions you may  ra ise.

TREATIES REPRESE NT DISHEARTENING STEP

The association believes th at  the  two trea ties  repr esent a dis­
hea rten ing  step backward  from responsible arms control policies. 
By perm ittin g continued nuc lear  tests  of very sizable magni tudes 
and by establ ishing  arra nge men ts for conducting explosions for 
peaceful purposes, the  agreements could delay indefinitely  the 
achiev ement of a  long-sought tre aty  bann ing all nuc lear  tests  and 
would provide new respectabi lity to the  argu men ts of State s that 
seek to develop nuclear  weapons capabi lities unde r the  guise of an
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inte rest  in peaceful explosions. By so doing, the  proposed treaties 
set back still fur the r the  prospects for preve nting the spread of 
nuclear weapons to other countr ies and for countering the  grave  
threat to world peace and security that  such prolife ration  poses. 

FIVE ASPECTS OF TREATIES OF PARTICULAR CONCERN

Five aspects of the  proposed treatie s are  of par ticu lar concern:
One, the threshold. A limit  of 150 kt has no relat ionship to 

verification capabili ties, which now permit the  reliable detection 
and identification of nuclear explosions underground at  much 
lower yields, in most cases at  such low yields that  any tests  which 

* went undiscovered would be of little , if any, mil itary utility .
Two, peaceful explosions given new respectability. It is clear that  

peaceful nuclear explosions, which are  indist inguishable  from nu­
clear  weapons tests, can be used by o ther  countries as an excuse to 
justi fy nuclear weapons development. By completing a t rea ty allow­
ing such explosions sepa rate  from the  tre aty  limit ing weapons 
tests, the  U nited  S tates and the  Soviet Union give new and unw ar­
ran ted  respectability to India and other nations , which can use and 
have used the  new tre aty  to argue that their  conduct of PNE 
programs has been legitimized.

I might  ju st add a personal note at  this  point. I have just come 
back from a couple of meetings in Europe with represen tatives 
from many foreign countr ies, including India. This argument  that  
the  United  State s had  signed two separate trea ties , one dealing 
with weapons and ano the r one dealing with peaceful nuclear explo­
sions, was used very strongly on the  part of these  people to say 
that  therefore a comprehensive tes t ban tre aty  should not include 
peaceful nuclear explosions. This sepa ration of the  two types of 
tests  can be one of the biggest roadblocks to achieving a compre­
hensive  te st ban.

So, these  two treaties are  really a roadblock toward a compre­
hensive  te st ban trea ty.

Three, a freeze on furth er tes t limita tions.  The proposed tr eatie s, 
if adopted, could freeze the  level of permissible tests  at  150 kt for 
years  to  come. There is no provision for sys tematically lowering the 
threshold or number of tests  to zero. Fur thermore, U.S. acquies­
cence in tying peaceful explosions to the  Threshold Treaty has 

» made an eventual comprehensive tes t ban tre aty  hostage to the
continued Soviet in terest  in PNE’s.

It should be noted th at  the  preamble to the  Threshold Treaty at 
leas t reaffirms the  princip les of the 1963 Limited Test Ban Treaty,

► which bars  the presence of radioactive materia l outside the  nation­
al boundaries of stat es conducting undergroun d explosions. This 
provision almost cert ainl y will prevent the Soviet Union from le­
gally carry ing out announced plans to excavate a large canal using 
nuclear explosives. I might add, however, at this  point th at  it is a 
litt le unfortu nate  that  artic le I of th e Protocol of th e PNE Treaty 
specifically limits tests  to a much lower depth, or a sligh ter depth, 
tha n is required to prev ent venting. So this, in a sense, can be used 
as an argument, or imply an argument, that  excavation can be 
permit ted. I think  it is most unfortu nate that  th at  artic le I was 
wri tten  t ha t way. I am sure  th is will be a  problem when we wish to 
hold th e line on a limited test  ban  t reaty.
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Four, “On-Site Inspection” provision is no breakthrough. Refer­
ences to the  inspection provisions of the  PNE treaty  as a break­
throu gh are  misleading. The complex and highly specialized proce­
dures for inviting designated observers  to  a prede termined location 
to witness a preplanned explosion bears  littl e relationship to the 
onsite inspections sought in the  late  1950’s and  1960’s in connection 
with tes t ban negotiations.

The principle that  U.S. negot iators  then sought to establi sh in­
volved the  righ t to dispatch United States or Soviet inspection 
teams, upon acquisition of suspicious information suggestive of nu­
clear testing, to any location, anywhere in the  U.S.S.R. or United 
States  a t any time.

Furtherm ore,  the  science of nuc lear  tes t identification has now 
reached the  point where almos t all seismic events which can be 
detected can also be identified, either as earth quakes or explosions, 
by national  technical means. Therefore , since an event  must  be 
detected but not identified to trigg er an onsite inspection, there 
would hardly  ever be any  occasion to  call for an  inspection.

Five, commitment to the  Non-Prolifera tion Treaty.  The United 
States and the  Soviet Union have been criticized widely in recen t 
years for the  nonimplementation of the ir obligations under the 
Non-Proliferation  Treaty,  not only to end all nuclear testing, but  
also to bring  about more rapid  and meaningful progress at  SALT 
and provide security  assurances to part ies to the treaty  which have 
been asked to forego nuclear weapons.

The two superpowers  have often responded in the  past by saying, 
in effect, th at  how they hand le their  arms race is nobody’s business 
but the ir own. But that  is not true . The ending of all nuclear 
weapons’ tests  is an essential goal of all nations; any test  ban 
treaty  requires the  part icipa tion of as many  nations as possible. 
Bila teral actions by the  two superpowers affect the world’s future 
securi ty and well-being and cosmetic arms control agreem ents 
drawn  solely up for the ir mutual convenience, to keep all possible 
options open, are  not good enough.

The association is very pleased that  the  adm inis tration has not 
waited unt il the  Threshold and PNE Treaties have come in to force 
before resuming serious discussions on a  ba n on all tests. We await 
eagerly  the  resumption of the  tri lat eral negotia tions between the 
United States , the U.S.S.R., and  the  United Kingdom in October, 
and hope t ha t they will lead to an early ha lt to all nuc lear  tes ting. 

SIGNIFICANCE OF TREATIES TO SOVIET GOVERNMENT

We can understand the  point expressed to this  committee by Mr. 
Warnke th at  the Soviet Government a ttaches great signigficance to 
the  early  ent ry into force of  these treatie s and that  the re could be 
severe reactions in the Soviet Union were the  new United States  
adm inis tration to ignore  them.

I must  say that  I think this  is really  the  only excuse for going 
ahead with  these  trea ties  at  this time, that  is, in order  to satisfy 
Soviet desire to complete action on these  treatie s on which much 
political capi tal had been spen t and to avoid ano ther  example  of 
the  U.S. Government changing its arms  control position afte r 
reaching an agreement. Our history in recent years  is not very 
good on that  score.
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MAKING CLEAR TREATIES ARE ONLY STEPS TOWARD CTBT

Nevertheless, we still  believe for the  reasons  I have jus t stated 
that the trea ties  are  not steps forward and should not be ratified.  
If, however, the  Sena te decides to consent to the ir ratif ication, we 
believe that  it should do so only if it makes clear  that  the  Sena te 
approves them  as steps toward a tota l ban and that  they  will not 
be allowed to become an excuse for delay in achieving  such a ban. 
In such a contingency, the committee’s recommendations to the  
Senate could contain language expressing its understanding th at  
advice and consent  is premised on the  negatiation of a CTBT 
without delay and its fur the r belief that  these  trea ties  are  not in 
lieu of CTBT.

Unfor tunately, the  experience  with  ear lier  arms  control trea ties , 
part icula rly the  Limited  Test Ban Trea ty of 1963 and the  SALT I 
agreements, provide a strong  cause for concern on this  score. The 
LTBT led only to 14 years of inaction on h alting nuclear test s and 
in fact was followed by an increase in the  rat e of nuclear testing . 
The SALT I agreements have not yet produced any perm anent 
restric tions on offensive strategic delivery vehicles, and the  str ate ­
gic weapons programs of both the  U.S. and the  U.S.S.R. have 
expanded markedly since 1972.

NEGOTIATING CTBT WITHOUT DELAY

Furthermore, we see no reason for delay in negot iating  a CTBT. 
We believe t ha t the  verifica tions capabi lities are  now much superi­
or to what they  were before and are  satisfactory  for a CTBT. We 
believe tha t the problem of hand ling peaceful nuclear explosions is 
soluble, perhaps by including them  in the  comprehensive tes t ban, 
but  with a provision that  the ir futu re resum ption  should be re­
viewed afte r a 5-year moratorium. Peaceful nuc lear  explosions 
really do no t look very promising. This mora torium would provide 
an opportunity to study  these fur ther, would not foreclose peaceful 
nuclear explosions forever, and never theless would perm it going 
ahead now with the  urgently  needed Comprehensive Test Ban 
Treaty.

I have discussed bo th of these  points more fully in my paper, but 
in the inte rest  of saving time I have gone over them rather  rapidly.

Finally, the other roadblock to a comprehensive tes t ban has 
been the  question of wha t part ies need to be involved initially  in 
order for it to come into operation. The Soviet Union has insisted, 
at least publicly in the  past, that  all nuclear weapons states , par ­
ticularly France and China must be partie s, but this  automatica lly 
means that  ther e would not be a treaty  for a long time to come 
since I thin k it is c lear  t ha t nei ther of these countr ies are  initially 
likely to become par ties.

However, I believe, again, that  this  roadblock can be deal t with 
satisfactori ly in negot iations  with the  Soviet Union, perhaps by th e 
normal escape clauses that  appe ar in arms control trea ties,  for 
example, withdrawal allowed i f events  related to th e subject ma tte r 
of the  treaty  occurred to jeopardize vital  national  interests. I 
cannot personally foresee any event  which could requi re resum p­
tion of United  Stat es or Soviet nuclear testing . It could also be 
solved by having a review at the  end of a 5-year period to see
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whether the  fact th at  all nuc lear  nations were not part ies had 
seriously affected the workings of the  t reaty .

This should be a compromise which could be worked out and 
allow us to go ahead.

So, we see no reason at all why a CTBT cannot be negotia ted in 
the immediate future and we believe this  is where our atte ntio n 
should lie.

CONCLUSION

In conclusion, the Arms Control Association believes th at  the  
Comprehensive Test Ban Trea ty, not the  faulty  Threshold and 
Peaceful Nuclea r Explosion Treati es, should be the  focus of our 
efforts at this  time. Inste ad of the  Senate takin g action of these 
lat ter  trea ties  now, the  Pres iden t should be notified of Senate 
suppo rt for the early completion of the  negotiat ions on the  CTBT.

Thank you.
[Mr. Scoville’s pr epare d sta tem ent  follows:]

P repared State ment of H erbert Scoville, J r. on Behalf of the  Arms 
Cont rol  Association

Mr. Ch airm an,  we app rec iate  yo ur  inv itat ion  to pre sen t to thi s Committee  the  
views of the  Arms Contro l Assoc iation  (ACA) on the  Thre shol d Test Ban Tre aty  
(TTBT) and  Peaceful Nuclea r Explosion Tre aty  (PNET). On May 28, 1976 the  ACA 
issued a sta tem ent on these tre ati es  and  the  views expressed in th at  s tat em ent were 
reaffirmed at  a  recent mee ting  of th e Board of Di rectors of ACA. I f i t is agreeab le to 
the  Committee, I s hal l ref er to some of t he  key point s in th at  s ta temen t and  appen d 
the  c omple te versio n to my test imo ny.

I s hal l also att em pt to re lat e the  ACA sta tem en t to the  c ur re nt  situ atio n, particu­
larl y with  respe ct to the  ach ieveme nt of a Comprehensiv e Test Ban Tre aty  (CTBT) 
which th e Association has long support ed. I believe th at  my pre sen tat ion  will be in 
accord wit h the  general  views of th e Board  bu t of course  th e Board  can not  be 
respon sible for all deta ils and  parti cu lar ly for answer s I may give to any  quest ions 
you may raise.

The Associat ion believes th at  th e two Tre atie s rep res ent a dis heart ening  step  
back ward from responsible arm s control  policies. By per mi ttin g continu ed nuc lear 
weapons tes ts of very sizeable  ma gni tud es and  by esta blis hing arr ange me nts  for 
conductin g nuc lear explosions for peaceful purpos es, th e agr eem ent s could delay  
inde finit ely the  achievem ent of a long sought tre at y ban nin g all  nu cle ar tes ts and  
would provide new resp ecta bility to the  arg um ents of sta tes  th at  seek  to develop 
nucle ar weapon capabilit ies under  th e guise of a n int eres t in peac eful explosions. By 
so doing, the  proposed Tre atie s se t back stil l fu rth er  th e prosp ects for preventing  
the  spread  of nuc lear weapons  to oth er  countries, and  for cou nte ring the  grave 
th re at  t o world peace and  s ecu rity  s uch  p roli fera tion  poses.

Five aspe cts of th e proposed tre ati es  are of p ar tic ula r concern:
(1) The  Threshold: A lim it of 150 kilotons has  no relatio nsh ip to verif icatio n 

capa bilit ies, which  now per mit th e reli able  dete ction and  iden tific atio n of nuc lear 
explosions und ergrou nd at  muc h lower  yields, in most cases at  such low yields th at  
any  tes ts which  wen t undisc overed would be of lit tle  if any  mi litary  util ity. In the  
pas t the  U.S. gov ernmen t has  sup por ted a ban  on all  tes ts th at  could be adeq uate ly 
verified so t his  is a  s tep backwa rd from  p revio us U.S. positions.

(2)  Peac eful  Explosions  G iven New Respectability: It  is clea r th at  peaceful nuc lear 
explosions (PNEs), which are ind istingu isha ble  from nucle ar weapons tests , can be 
used by oth er  coun trie s as an  excu se to jus tify  nuc lea r weapons development . By 
completing a tre aty allow ing such explosions separat e from th e tre at y limiting  
weapons tes ts, the  Unit ed Sta tes  and  Soviet Union give new and  unwa rra nte d 
resp ecta bili ty to Indi a and  oth er  nat ions, which  can use and  hav e used the  new 
tre aty to arg ue th at  th ei r conduct of P NE program s has  b een legitimized.

(3)  A Freeze On Fu rth er  Test  Limitations: The propose d tre ati es , if adopte d, could 
freeze .the  level of p ermi ssible nu cle ar tes ts at  150 kilotons for yea rs to come. The re 
is no provision for systema tica lly lowe ring the  thr esh old  or numb er of tes ts to zero; 
fur the rm ore , U.S. acquies cence in tyin g peaceful explosions to th e thresh old  tes t
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ban has made an eventu al comprehensive test ban treaty  hostage to the continued 
Soviet inte rest in PNEs.

(It should be noted that  the  preamble to the  Threshold Treaty  at least reaffirms 
the  principles of the  1963 Limited Test Ban Treaty which bars the  presence of 
radioactive mater ial outside the  nationa l boundaries of states  conducting under­
ground nuclea r explosions. This provision almost certainly will preven t the Soviet 
Union from legally carryi ng out announced plans to excavate a large canal using 
nuclea r explosives.)

(4) “On-Site Inspection” Provision Is No Breakthrough: References to the inspec­
tion provisions of the  PNE tre aty  as a “break throu gh” are misleading. The complex 
and highly specialized procedures for inviting designated observers to a prede ter­
mined location to witness a preplanned explosion bears little  relationship to the  on­
site inspections sought in the  late 1950s and 1960s in connection with test ban 
negotiations. The principle th at  U.S. negotiator s then sought to establish involved 
the right  to dispatch U.S. or Soviet inspection teams, upon acquisition of suspicious 
information suggestive of nucle ar testing, to any location, any where in the U.S.S.R. 
or United States, at any time.

Furthermore,  the science of nu clear test identification has now reached the point 
where almost all seismic events which can be detected can also be identified, eith er 
as earthq uakes  or explosions, by na tional technical means. Therefore since an event 
must be detected but  not identified to trigge r an on-site inspection, there would 
hardly ever be any occasion to call  for an inspection.

(5) Commitment To The Non-Proliferation Treaty: The United States  and Soviet 
Union have been criticized widely in recent years for the  non-implementation of 
the ir obligations under the  Non-Proliferation Treaty, not only to end all nuclea r 
testing, but also to bring about more rapid and meaningful progress at SALT and 
provide security assurances to parties to the trea ty which have been asked to forego 
nuclea r weapons. The two superpowers have responded by saying, in effect, tha t 
how they handle the ir arms race is nobody’s business but the ir own. But that  is not 
true. The ending of all nuclear weapons tests is an essentia l goal of all nations; any 
test  ban trea ty requires the  participation of as many nation s as possible. Bilateral 
actions by the two superpowers affect the world’s future security  and well-being and 
cosmetic “arms control” agreem ents drawn up solely for the ir mutu al convenience, 
to keep all possible options open, ar e not good enough.

The Arms Control Association therefore called on t he President on May 28, 1976 
to reopen negotiations with the  Soviet Union to obtain a treaty  bannin g all nuclear 
weapons tests, and to inst ruct  the  United States delegation in Geneva to negotiate 
with all parties in the Conference of  the Committee on Disarm ament a comprehen­
sive ban ending a ll nuclea r weapons tests for all time.

The Association is very pleased tha t the Administration has not waited unti l the 
TTBT and PNET have come into force before re suming serious discussions on a ban 
on all tests. We await eagerly the resumption of the tri latera l negotiations between 
the  U.S., the U.S.S.R., and the  U.K. in October and hope th at  they will lead to an 
early hal t to all nuclear testing.

We can understand the point expressed to this Committee by Mr. Wamke that  
the  Soviet Government attaches  great significance to early  entiy  into force of these 
Treaties and tha t there could be severe reactions in the Soviet Union were the  new 
U.S. administratio n to ignore them. Nevertheless, we s till believe for the reasons I 
have j ust  stated that  the Treaties are not steps forward and should not be ratified. 
If, however, the Senate decides to consent to the ir ratification, we believe that  it 
should make clear th at  the Senate  approves them only as steps toward a total ban 
and that  they cannot be allowed to become an excuse for delay in achieving such a 
ban. In order to make this point the Committee’s recommendation to the Senate 
regardin g these Treatie s could contain language expressing its unders tanding that  
advice a nd consent is premised on the negotiation  of a CTBT without delay and its 
fur ther belief th at these trea ties a re not in lieu of the CTBT.

The experience with ear lier  arms control treati es, particular ly the Limited Test 
Ban Treat y (LTBT) of 1963 and the  SALT I agreements,  provide a strong cause for 
concern on this score. The LTBT led only to 14 year s of inaction  on halting nuclear 
tests and in fact was followed by an increase in the rate of nuclea r testing. The 
SALT I agreements have not yet produced a ny permanent restrict ions on offensive 
strateg ic delivery vehicles, and the  strategic  weapons programs of both the U.S. and 
the  U.S.S.R. have both expanded markedly since 1972. ___

Furth ermo re we see no reason for any fur ther delay in negotiating  a CTBT. 
Seismic means of detecting and particularly identifying underg round events as 
earthq uakes and explosions have now improved to the point th at  all but very low 
yield tests in the Soviet Union  would incur a high risk of being detected. Moreover, 
seismic methods can be significant ly supplemented by othe r nation al technical
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means of verification, such as satell ite observations. On-site inspections, on demand, 
no longer can play a significant role in verifying a CTBT, but some intern ation al 
mechanism similar to the Standing Consultative Commission of the ABM Treaty 
would be useful to resolve inevitable  ambiguities in the operation of the  Treaty.

We also agree with the Administration  position that  there  is littl e prospect tha t 
any verification technique, even very intrusive on-site inspections, will provide any 
confidence tha t a so-called peaceful nuclea r explosion (PNE) was not being carried 
out to satisfy some milita ry need. However, in view of the ir limited promise, 
certain ly for the next five to ten years, PNEs must not be allowed to become a 
roadblock to halting  nuclear testing.

Finally while we urge th at  every efford be made to persuade as many nations as 
possible to become parties to a CTBT, we believe tha t such a treaty  would still be 
very useful if the U.S., the U.S.S.R., and the U.K. were the only current nuclear 
weapons na tions initially to become parties. It is inconceivable th at  any Chinese or 
French testing over the  next five years or even longer could lead to developments 
which could require renewed testin g by the U.S. or the U.S.S.R. to protect thei r 
security.

An a greeme nt to halt  all nuclea r tests would finally end the competition to refine 
still fur the r the already sophisticated nuclea r explosives available to the U.S. and 
the U.S.S.R. A comprehensive tre aty  rat her  than ones which authorize significant 
continued testing would provide a much needed demonstration to the world th at the 
U.S. was serious in its desire to bring the  nuclea r arms race under control and 
would therefore furt her  our  im porta nt non-proliferation goals.

The Arms Control Association believes that  the Comprehensive Test Ban Treaty, 
not the faulty Threshold and Peaceful Nuclear  Explosions Treaties, should be the 
focus of our efforts at this time. Instead  of the Senate taking any action on these 
lat ter  T reaties  now, th e President should be notified of Senate suppor t for th e early 
completion of the  negotiatios on the CTBT.

AC A Statement on Nuclear Test Treaties—The Threshold Test Ban and 
“Peaceful” Nuclear Explosions: Stepping Back from Responsibility

On May 28, 1976, the Arms Control Association released the following statement.
The Arms Control Association today reaffirmed its opposition to the  “threshold” 

test ban trea ty signed in Moscow in July 1974 by former Presid ent Nixon and  Soviet 
General  Secretary  Brezhnev, and to the companion trea ty governing the  conduct of 
nuclea r explosions for peaceful puproses, which Presid ent Ford and Secretary 
Brezhnev have  just  signed in sepa rate ceremonies.

The Association believes that  the  two trea ties  represent a dishear tening  step 
backward from responsible arms control policies. By permitting continued nuclear 
weapons tests of very sizeable magnitud es and by establishing arran geme nts for 
conducting nuclear  explosions for peaceful purposes, the  agreem ents are likely to 
delay indefinitely the achievement of a long-sought trea ty banning al l nuclear tests, 
and to provide new respectability for the argum ents of state s which seek to develop 
nuclea r weapon capabilities by professing an interest in peaceful explosions alone. 
By so doing, the proposed trea ty sets back still fur the r the prospects for preventing 
the  spread of nuclear weapons to other  countries, and for counter ing the grave 
thr eat to world peace and security such proliferat ion poses.

The Association continues to believe, as it did in 1974, that  the  President should 
not submit  the treat ies to the Senate  for its consent to ratification. Instead, the 
President should reopen negotiations with the Soviet Union to obtain a trea ty 
bannin g all nuclea r weapons tests, and should instr uct the United States  delegation 
to the Conference of the  Committee on Disarmament to unde rtake  serious negotia­
tions in that  mult ilate ral forum toward a trea ty bannin g all nuclear weapons tests, 
in fulfillme nt of the commitme nt made by the  United States government, along 
with all other parties, in the 1963 Limited Test Ban Treaty and the 1968 Non- 
Prolife ration Treaty.

Five aspects of th e proposed t reat ies are of par tiular  concern:
(1) The Threshold—A limit of 150 kilotons has no relationship to verification 

capabilities, which now permit the  reliable detection and identification of nuclear 
explosions underground at much lower yields, in  most cases a t such low yields t ha t 
any tests  which went undiscovered would be of small military utility. The 150 
kiloton limit does, however, perm it continued testing of nuclear weapons of consid­
erable magnitude—more than ten times the  size of the weapon tha t devastated 
Hiroshima.

(2) Peaceful Explosions Given New Respectability—Furthermore, it is clear that  
peaceful nuclea r explosions (PNEs), which are indistinguishable from nuclear weap-
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ons tests, can be used by othe r countries as an excuse to justify nuclea r weapons 
development. There  was widespread skepticism when India announced that  i ts May, 
1974 nuclear explosion was enti rely  for peaceful purposes. Brazil, Argentina , and 
others have all expressed an inte rest  in PNEs. By completing a treaty  allowing such 
explosions, t he United States and Soviet Union give new an d unwarranted  respect­
ability to India and other nation s which undoubtedly will use the new trea ty to 
argue that  their  conduct of PNE programs has been vindicated.

(3) A Freeze On Fur ther  Test L imitati ons—The proposed treati es, if adopted, are 
likely to freeze the level of permissible nuclear tests at 150 kilotons for years to 
come. There is no provision for systematically  lowering t he threshold or numbe r of 
tests to zero; furthermore, U.S. acquiescence in tieing peaceful explosions to the 
threshold test ban has made an eventual comprehensive test  ban trea ty hostage to 
the continued Soviet interest in PNEs.

The United States has quite properly, but belatedly, all but abandoned efforts to 
develop nuclear explosives for peaceful purposes. Years of experim entation and 
millions of dollars in research  into ways of using nuclear explosives for excavation, 
underground engineering, and electric power gene ration have all led to the conclu­
sion that  PNEs cannot compete with coventional means of accomplishing the same 
objectives, when all economic environmental , and political considerations are taken 
into account.

The value of PNEs may be seen in a differen t light elsewhere, but in no case 
should the prospect tha t PNEs might prove useful some day, be used today as an 
excuse for preventing  a total ban on all nuclea r tests.

(It should be noted that  the preamble  to the  Threshold Treat y at least reaffirms 
the principles of the  1963 Limited Test Ban Trea ty which bars the  presence of 
radioactive mater ial outside the  nationa l boundaries of state s conducting under­
ground nuclea r explosions. This provision almost certainly will prevent the Soviet 
Union from carryin g out announced plans to excavate a large canal using nuclea r 
explosives.)

(4) “On-Site Inspection” Provision Is No Breakthrough—References to the  inspec­
tion provisions of the PNE tre aty  as a “breakthrou gh’r are misleading. The complex 
and highly specialized procedure for inviting designated observers to a prede ter­
mined location to  witness  a preplan ned explosion bears little  relationship to the  on­
site inspections sought in the  late 1950s and 1960s in connection with test ban 
negotiations. The principle th at  U.S. negotiators then  sought to establish involved 
the dispatch of U.S. or Soviet inspection teams, upon acquisition of suspicious 
informatio n suggestive of nucle ar testing, to any location, anywhere in the USSR or 
United States, at  any time. In any event, care should be taken in future arms 
control negotiations that  on-site inspections not be made a condition where they are 
not necessary.

Furthermore, the science of nu clear tests identification has now reached the point 
where almost sill seismic eve nts which can be detected can also be identified, either 
as earthq uakes or explosions, by nation al technica l means, so there would hardly 
ever be any occasion to call for such an on-site inspection.

Finally, research on on-site inspection technology has shown th at  such inspections 
are  easily made unreliab le by a determined evader. Thus on-site inspection, as it 
was conceived years ago, would no longer contrib ute in any way to the  verification 
of a  comprehensive test  ban. Such specialized verification techniques  as have been 
devised for the PNE agreement might have some relevance to some equally special­
ized verification problems, but essentia lly none in the  case of a nuclea r test ban.

(5) Commitment To The Non-Proliferation Treaty—The United States  and Soviet 
Union have been criticized widely in recent years for the non-implementation of 
the ir obligations under the  Non-Proliferat ion Treaty, not only to end all nuclear 
testing, but also to bring about more rapid and meaningful progress at SALT and 
provide security  assurances to part ies to th e T reaty  which have been asked to forego 
nuclea r weapons. The two superpowers have responded by saying, in effect, that  
how they  h andle the ir arms race is nobody’s business  b ut the ir own. But th at  is not 
true. The ending of all nuclea r weapons tests is an  essential goal of al l nations; any 
test  ban trea ty requires the  participation of as many nations as possible. Bilatera l 
actions by the two superpowers affect the world’s nitu re securi ty and well-being, 
and cosmetic “arms control” agreem ents drawn up solely for the ir mutu al conve­
nience, to  keep all possible options open, are  n ot good enough.

The Arms Control Association therefo re calls on the President to reopen negotia­
tions with the  Soviet Union to obtain a trea ty bannin g all nucle ar weapons tests, 
and to inst ruct  the United States  delegation in Geneva to negotiate with all parties 
in the Conference of th e Committee on Disarm ament a comprehensive ban ending 
all nucle ar weapons tests for al l t ime.
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Se na to r Pell . Tha nk  you.
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WITN ESSE S’ POSITIONS CONCERNING RATIFICATION

So th e record is clear,  Dr. Rathjens, as I und erstand it, take s no 
position with rega rd to ratification . You, Dr. Scoville, and the  
Arms Control Association are  recommending nonratificatio n?

Mr. Scoville. We are  recommending nonra tificat ion. We are  
actua lly not recomme nding th at  it be turn ed down. We a re recom­
mending th at  essen tially it be kept on the back bur ner  and th at  
instead the  Pres iden t be told to go ahead  with the  Comprehensive  
Treaty.

Senat or Pell. I see.
Has the new adm inis trat ion’s inte res t in a comprehens ive tes t 

ban tre aty  changed in any way the  view of the  organiza tions you 
repr esen t in regard to these  t rea ties ?

Mr. Scoville. I don’t believe singificantly so. On the  other hand, 
as I mentioned in my testimony, we do appreciate  the  argument  
th at  for t he adm inis trat ion  to ignore a trea ty, th at  has been signed 
by the  head of the Unit ed States Govern ment and not to tak e any 
action on it, prese nts a serious problem in dealin g with the  Soviets 
and presents a serious  concern of t he Unite d States Governmen t’s 
trustworth iness . Therefore, we do underst and  why the  adm inis tra­
tion felt th at  it had to go forward with these  trea ties.  But we do 
not believe th at  is an overriding conside ration in requiring  Sena te 
ratif icatio n at this  time.

Mr. Rathjens. In our case, or at  leas t in my case personal ly, I 
would say th at  it has made a difference in th at  I sense in this  
adm inist ratio n a gre ate r commitment to a comprehensive trea ty. 
To me, th at  m akes ratif icati on of these——

EVIDENCE OF PRESE NT ADM INISTRATION ’S INTE REST  IN CTBT

Sena tor Case. I would be very happy, as a membe r of th e minor­
ity, to have you develop your reasons  for th at  sense. I am not sure  
where  I de tect th at  myself.

Mr. Rathjens. Yes, sir.
My feeling is th at  if one were to regard these  treatie s as the  end 

of the line or as a basis for deferral of any action on a comprehen­
sive tr eaty, I would strongly oppose th eir  ratific ation.

I believe th at  th at  interp retatio n was a plausib le one durin g the  
previous adm inist ratio n, I think, far  more plausib le tha n it is now.

I believe th at  the  present adm inis trati on is strongly committed 
to a comprehensive  t reaty  and th at  i t does not  regard these  t rea ties  
as the  end of the  line, and for the  reasons which Dr. Scoville has 
just given, because of the  relat ionship with the  Soviet Union, I 
think  ther e is some case for ratif icati on ju st now—not a very 
strong  one—wherea s before, I and our organization would have 
strongly opposed ratification.

Sena tor Case. You have not answered my question of why you 
feel this. On whose sta tem ent  and on whose credibi lity do you say 
th at  this  adm inis trat ion is stron ger for a comprehensive tes t ban 
tre aty  t han any othe r?

Mr. Rathjens. Well, from j ust  talk ing  with people with in it and 
readi ng the  stat eme nts of th e Pres iden t and othe rs th at  have been 
published.
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Sena tor Case. Are you at  liber ty to say whom you were talk ing 
with?

Mr. Rathjens. Persons in the  Arms Control and Disarmament 
Agency, Mr. Keaney, and others, and from hearing  from othe r 
spokesmen from the adm inis tration in recent weeks.

Sena tor Case. I am one who shares your hope, y et I do no t find 
any tangib le evidence of th is. I am not again st it, of course. I th ink  
the re have been good people in both administ rations who are for 
this. One of them is sitt ing  righ t back the re [indicating] as a 
ma tte r of fact.

Mr. Scoville. May I comment?
Sena tor Case. Please do.
Mr. Scoville. Tha t was not directed at me, b ut I do thin k that  

one can say that  Pres iden t Car ter has made a very strong  state­
men t urging  the immediate  end of all nuclear testing . Fu rth er­
more, there have been serious negotia tions resumed in the  last  6 
months which have changed the  picture.  The negotia tions first 
between Secretary Vance and Gromyko in Geneva, the  tril ate ral  
talk s again in July in Geneva, and the  forthcoming tri latera l talks  
in October are all concrete actions to try  to achieve a comprehen­
sive ban. I regret to say that  I saw no simi lar actions in the 
previous 15 years.

Sena tor Case. I hope th at  your hope, you know, springing e ternal 
from the  human breast, will prove to be justif ied in the  event.

Mr. Scoville. We would not be in the  arms  control  business if 
we were not perennial optimisits . [General laughte r.]

Sena tor Case. OK. But I do suggest that  this is a littl e bit of a 
political preconception and a hope, ra ther  tha n any thin g based on 
any very tangib le differences. I see the  same faces in the  Arms 
Control Agency, the  same people behind it, both Republicans and 
Democrats, and the  same people ag ainst it. I don’t detect  any great, 
springing up of an ything new here. But I am hopeful, as you are.

Mr. Rathjens. Let me make  one more point in th at  connection, 
Senator, if I may.

Sena tor Case. The reason  I raise this  is t ha t I don’t think it is a  
good idea to turn  people off by this  kind of comparison. I don’t 
think  it  helps any.

Mr. Rathjens. I apprecia te tha t. But I would say—and I may be 
wrong, this  is only supposi tion—but I doubt that  Pres iden t Car ter 
would have signed these trea ties . I think  they are  bad treatie s and 
that  th eir  negotiation was a  mistake.

Sena tor Case. Do you mean th at  he did not mean it when he 
sent  them up to the  Senate for ra tificat ion?

Mr. Rathjens. He sent  them  up, but  he inhe rited  them. They 
were a legacy from previous administ rations and he was confronted 
with the  issue of whether or not this  Government, in dealing with 
the  Soviet Union, will have  some continuity  in carrying  on with 
agreements reached in the  past. I thin k, in view of s tatemen ts by 
him, that  he probably would not have been entus iastic about them.

The fact that  President Ford signed the  PNET and President 
Nixon the  Threshold  Test Ban Treaty suggest to me that  they 
thou ght  these were pre tty good treat ies. I think they are  outra­
geous. The fact that  he sen t them  up here I would not construe as 
meaning that  President Car ter thin ks they  are  very wonderful.
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Senator Case. Forgive me, Mr. Chairman, for monopolizing this, 
but  since I started this line of discussion, I would like to raise one 
othe r question.

[Senator Pell nods affirmatively.]
ARGUMENT THAT  LTBT HAS PROVED SETBACK TO CTBT

Senator Case. There is an argu men t in here  that  the  Limited 
Test Ban Trea ty has proved a setback  to a really Comprehensive 
Test Ban Treaty.  The argumen t I think was made in one of your 
statements—and please forgive me if I mix th em up—tha t 13 years 
followed the  Limited Test Ban Trea ty and nothing happened. I 
think that  is, you know, a post hoc ergo prop ter hoc argument. I 
wonder if th at  is sound. . . .

In othe r words, I am not real ly enthusiastic about  this  thing. 
Indeed, who can  be? And yet, isn’t it bet ter  to take it and go on to 
the  next thing r ath er  tha n make a big flap about it?

Mr. Scoville. Senator, I think  I was the  one who made that  
statement. I did not mean to imply by that  sta tem ent  th at  the 
Limited Test Ban Treaty  was a bad trea ty. What I am saying is 
that  in the  inter im, aft er the Limited Test Ban Treaty, we saw 
virtually no action at  all to move on to a comprehensive tes t ban 
treaty. Too often we have seen the  experience where  once we g et a 
trea ty, then  everybody relaxes and says, well, now, we have done 
that  so le t’s put it aside and not move forward.

Actually, we ended up by increas ing the  tota l number of nuc lear 
tests, i.e., the rat e of nuc lear  testing, after the  Limited Test Ban 
Treaty , than  we had before.

All I am tryin g to say is l et’s not let that  experience occur again 
afte r this  Threshold Treaty  because it may well be that  we would 
see renewed testing. In effect, we have an example of it  in connec­
tion with the Threshold Treaty . In the  4 years previous to the  
signing of the Threshold Test Ban Treaty, I believe we had only 
conducted something like four tes ts—I am not sure  of the precise 
number but  it is something like four—highe r than  150 kt.  As soon 
as that  was signed, we started an accelerated program of testing 
above 150 kt, and in the  IV2 years afterward  I thi nk  we conducted 
something like 15 to 20 tests above 150 kt.

[The following information  was subsequently  supplied:]
In 1973-74 the  U. S. conduc ted only one tes t above 200 Kt  while in 1975 an d up to 

March 31, 1976, in the  in ter im  while  the TTB was going into effect, it conducted 12 
such  tests.

Mr. Scoville. So, the Threshold Trea ty ended up by accelerating  
the  arms race during t ha t t ime.

Sena tor Case. Mr. Chairman, tha nk  you, and please forgive my 
interrup tion .

Sena tor Pell. Certain ly.
Sena tor McGovern.
Sena tor McGovern. T hank you, Mr. Chairman.

PRESID ENT CARTER’S SUPPORT FOR TREATIES

Dr. Rathjens , did I understand you to say in your colloquy wi th 
Senator  Case that  you did not think  Pres iden t Car ter would sup­
port  these treatie s?
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Mr. Rathjens. I think he has  suppor ted them. He has sent  his 
emissarie s up here asking  t ha t they  be ratified.

What I mean t to say  was th at  I doubt— this is supposition on my 
part—I doubt that he would have negotia ted them  had he been 
given the  oppor tunity to st ar t with a clean slate. I think  it is 
unfo rtunate th at  we have inherit ed them  and unfortu nate  th at  he 
inherited  them. But he is confronted with the  dilemma of w hat to 
do with them.

As I said, I am very much on the  fence as to whe ther  or not if 
confronted with th at  problem I would recommend ratification or 
rejection. I think you lose both  ways. I think it is a bad deal to 
sta rt with. •

Senat or Pell. Excuse me, bu t I believe we are  confused up here 
because I thin k you ma y have misspoken yourse lf ea rlie r when you 
said th at  you did not thin k Pres iden t Car ter would sign the  treat y.
The tre aty  h as to be signed before ratific ation.  <

Mr. Rathjens. Yes, sir. I me ant to say th at  he would not have 
negotia ted them.

POLITICAL FACTOR INVOLVED

Sena tor McGovern. Tha t is, of course, possible. But I am deeply 
bothere d by these  trea ties  because I thin k, as you point out in the 
conclusion, w hat we a re reall y makin g here  is a political judgment 
having reall y very litt le to do with  the  mer its of th e arm s control 
issues.

Do you suppose it is possible th at  the  Car ter administ ratio n, 
having tak en a somewhat  diffe rent view on the  Vladivostok formu­
la, where they  sought a somewhat lower level tha n was negotiated 
tentative ly at  Vladivostok, and  the n being slapped down on that 
revised formula by the  people in Moscow, is there fore reluct ant  to 
suggest a different formula now on these  two t rea ties ? It does seem 
to me t ha t th at  m ust be one of th e factors. We ar e asked to make a 
political judgment here, a sor t of “don’t rock the  boa t” in term s of 
wha t we ta lked  about to the  Soviets 3 y ears  ago, othe rwise we may 
have ano ther rerun of the  Moscow Conference.

Do you think th at  is one fa ctor involved?
Mr. Rathjens. I th ink,  Senator, th at  very likely may be the case.

I think if they are rejected, it will have an adverse  effect on 
relat ions  with the  Soviet Union, probably with respect to the  nego- *
tiation of a comprehensive tes t ban, and very likely with  respect to 
other arm s control negotiations. The Soviets may tak e the  position 
th at  since these things  have been negotiated and signed previously, 
we oug ht to go ahead. <

I th ink  t ha t is the  case for ratific ation.
The case again st ratif icati on is th at  by ratify ing them , it hurts  

our nonproliferat ion efforts and  our credibili ty with the  res t of the  
world as being a Natio n th at  is really intereste d in serious arms  
control.

Mr. Scoville. I, too, p ersona lly agree with your judgm ent, Sena­
tor McGovern.

I believe it was the  experience of Moscow in March  over Vladi­
vostok th at  prompted the  adm inis trat or finally  to move forward 
and ask for ratification  of these trea ties.  Certainly, the  history  of 
its stat eme nts up to th at  time  were quite different.  Pres ident
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Car ter had made any  number of scath ing rem arks  about the  
Threshold and PNE trea ties  previous to th at  time. I think it was 
only the  experience  at  Moscow th at  prompted his sending them  up 
here. I think, frank ly, th at  the  only excuse for going ahea d is th at  
one. It is purely  political. You canno t just ify going ahead  with  
these trea ties  on any  kind of arm s control basis. Clearly the  deci­
sion on arms contro l crit eria  would be th at  these  trea ties  are  bad 
and we should not move forward with them.

WHOSE VIEW S TESTIM ONY REPRESENTS

Sena tor McGovern. Both of you gentlemen have been testifying 
on behalf of associations. I assume, though,  th at  wha t you are  
saying here today reflects your own personal views. Would you like 
to comment on t ha t question?

Mr. Scoville. Senator, my sta tem ent  is essen tially  the  views of 
the  Arms Control Association. I have interspersed some personal 
remarks. As far  as I know, they  would be agreed to essen tially  by 
all of t he board of d irectors , but  the re are  obviously differences of 
nuance s in person al opinion.

Senat or McGovern. Wh at about you, Dr. Rathjens?
Mr. Rathjens. In my case I thi nk  th at  the  gre at major ity of our 

members and of our elected officers, certa inly,  would agree th at  
these  are bad trea ties . Confronted with  t he issue of what to do wit h 
them, my guess is th at  they  would split, and  to the  exte nt th at  I 
have been able to quer y them, I have gotten both kinds of reac­
tions.

We would all, I thi nk —well, not all of us, perhaps, but  the  very 
large majori ty—feel s trongly th at  a comprehensive tes t ban tre aty  
is wha t we ought to be tryin g to achieve, ra ther  tha n someth ing 
like these  two trea ties.

CTB T’S IMPACT ON LIK ELY NUCLE AR WEAPO NS’ COUNTRIES

Sena tor McGovern. If we had a comprehensive nucl ear tes t ban 
trea ty, wha t would be its impact on count ries we now see as 
candidates for n uclear weapons?

What  would be the  impac t of such an agre eme nt on those coun­
trie s most likely to have  nucl ear weapons? Does it  mean they  will 
not get them ? Can the y get them  in other ways?

What  is the  impac t of a comprehensive agre eme nt?
Mr. Rathjens. I would think it would be very desirable. I don’t 

thi nk  it would gua ran tee  th at  these  other natio ns would not ac­
quire  weapons. Some of them might not sign the  tre aty  and might  
go ahead  and tes t anyway. Some of them  migh t sign it but  still 
develop weapons in violation  of it. But I think it would be constru c­
tive in at  leas t two senses. Some would sign it and th at  would 
stre ngthen  the  hands of those in those count ries opposed to going 
ahea d with weapons. It would also be useful part icularl y if it 
would—as I would hope it would and by definitio n it would if it is 
tru ly comprehensive—prohibit peaceful nuc lear  explosions. It 
would elimin ate, or at  leas t grea tly reduce, the  credibi lity of th at  
argument, the  arg um ent  th at  the  Indian s have used and which 
may be used elsewhere.
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We are  willing to forego peaceful nuclear explosions. If a very 
large number of othe r nations committed themselves to do like­
wise, then I think the credibility of that  argu men t would be sub­
stan tial ly diminished  everywhere.

Mr. Scoville. I would agree with  tha t, too. I think  i t would have 
a very positive effect, bu t it won’t g uarantee that  you are  going to 
stop proliferation.

I think that  unless you have a comprehensive test  ban trea ty, it 
is clear tha t you will not stop it.

WHAT TREATIES DO

Senator McGovern. Dr. Scoville, if conversely you permit the 
continued so-called peaceful test ing of nuclear weapons and you 
also perm it underground mil itary tests  up to 150 kt, doesn’t that, 
in effect, invite any other coun try that  wants to get into the 
nuclear race to do so?

Mr. Scoville. Yes, i t does.
Sena tor McGovern. So these  two treatie s really  do no t buy us a 

lot, do they?
Mr. Scoville. They jus t make  more legitimate  the  activities of 

these count ries to go ahead  and  develop their  own nuc lear  weap­
ons.

Sena tor McGovern. In effect, wha t you are  doing is giving offi­
cial legal sanction  to wha t would probably be about  wha t they 
would be doing anyway in the  absence of any trea ty. Is t ha t not so?

Mr. Scoville. Exactly.
It looks like a cynical attem pt on the  pa rt of the  two nuclear 

giants  to rationalize  going ahea d with the ir own nuclear programs.
Sena tor McGovern. So, while test ing weapons many times the 

size of the  Hirosh ima bomb and  while carry ing on so-called peace­
ful pursuits with nuclear explosions, the  ratifi cation of these trea­
ties then tends to make all of these  things th at  much more respect­
able.

Mr. Scoville. Absolutely.
Senator McGovern. T hank  you, Mr. Chairman.
Senator Pell. Senator Clark.
Sena tor Clark. T hank  you, Mr. Chairman.
I gat her  we are  pre tty much all on the  same wavelength and 

have the  same general kind of problem about  which way to go. I 
kind of come down to the position of Mr. Rathjens, although unfor­
tunately I have to vote on this .

I have  one question for Mr. Scoville.
RISKING DIFFICULTIES RESULTING FROM MOSCOW EXPERIENCE

Granting t he  problem George McGovern raised and George Rath­
jens talked about, namely the  difficulties that  the  Pres iden t might 
face as a result  of the Moscow experience in March. You grant t ha t 
problem I think  quite accura tely. Do you still feel th at  having 
considered tha t, we would be be tte r off risking that  kind of prob­
lem and doing it?

Mr. Scoville. Yes, sir , I do.
Sena tor Clark. Would you expand on that  a little, please?
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Mr. Scoville. I think, in a sense, the administ ration, by having 
asked for the  ratif ication, has essen tially  told the  Soviet Union 
that  it has not ignored the  previous commitments  of the  then- 
existing U.S. adm inistrations.

I don’t believe th at  one has to go th roug h the  complete process of 
ratification and coming into force of these  treatie s in order to go 
ahead  with o the r a rms  control agreements.

I think I would not recommend a negative vote. What  I would 
recommend is th at  it essen tially  be kept on the  back burne r and 
that  tremendous  pressure be put on the  achievement of a compre­
hensive tes t ban treaty , which would be a really good agreement 
and really have a positive a rms  control effect.

I don’t see how the  Soviet Union could object on any kind of 
legitim ate basis to th at  kind of a policy.

Senator Clark. So, you would not expect them  to reac t in a very 
adverse way and say, “If you are  not prepared  to ratify this, you 
are  certainly not going to be prepared  to sign something stronge r.”

Mr. Scoville. Well, I would never  gua ran tee  how the  Soviet 
Union would react.

Sena tor Clark. No, of course not.
Mr. Scoville. But I thin k that  if it is done properly, I don’t see 

why tha t could not be handled.
Senator Clark. Thank you very  much.
Sena tor Pell. Senator  Case, did you have a nything further?
Sena tor Case. Yes, tha nk you.

INCREASE IN ABILITY TO DETECT AND IDENTIFY EXPLOSIONS

What is the  gre at increase in capacity, to detec t and identify 
explosions, th at  has occurred over the last  6 or 8 years?

Mr. Scoville. In 1963, when the  Limited Test Ban Treaty  was 
signed, we really had very, very poor methods of differentiating 
between seismic signals from explosions and earthquakes. The de­
tection capabi lity was relat ively  good, although  it has been very 
markedly improved since then . But wha t we did not have was 
cri teria for identi fying explosions and separating  out explosions 
from earth quakes, and the re were large numbers of unknowns 
which were detected, but not identified.

Since then , as a result of very extensive  research, for which one 
scientis t, I th ink,  deserves the  m ajor credit, though it was a  cooper­
ative  effort of many scientis ts, prim arily  in this  country, one has 
developed very good crite ria, such as depth of focus of the  explo­
sion, such as looking at  the  other characteristic s of seismic waves, 
ra ther  tha n jus t the  so-called body wave, which was used in the  
1963 period. So now, almost every seismic event that  is clearly 
detected with enough  stations so tha t you have some d ata  to work 
with can be identif ied as e ither an explosion or an earthquake. You 
can argue  whe ther  this  capabi lity goes down to 1 kt, 2 kt,  or 5 kt , 
but it is somewhere in that  order  of magnitude or capability. 
In 1963, we were talk ing of 20 kt with still a large number of 
unknowns.
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Senator Case. Has the re been a significant increase in common 
knowledge as to geographical and  geological charac teristi cs of more 
part s of the  Soviet Union, for i nstance?

Mr. Scoville. I guess I c anno t reall y answe r t ha t authori tative ly. 
But I believe we have done a lot of studies  and we know what 
happens  seismically in possible area s where  testin g could occur. 
Perhaps we have bet ter  knowledge now. One of the  proposed me th­
ods of evading the  tes t ban would be to tes t in very soft alluvium 
mate rial, dry alluviu m mat eria l, which would muffle the  blast, and 
therefore make a 10-kt explosion look like only a 1-kt explosion.

I think we know now as a res ult  of th ese studies th at  it is most 
unlikely th at  this kind of ma ter ial would exist at  depths  which 
would avoid producing a cra ter  so th at  the  Soviets could take 
advan tage of this. I believe th at  Dr. Lucasik has testified to this 
effect before the  Joi nt Committee on Atomic Energy around 1970. 
He reall y studies  this  subject very careful ly and came to the  con­
clusion th at  t his kind of techn ique would n ot be useful above 1 or 2 
kt, I believe.

TRE ATIES’ PROVISION S CONCERNING EXCHAN GE OF INFORMATION

Sena tor Case. It is quite a while since I have looked at these 
treat ies, frankly, but  are  the re provisions in them  th at  have to do 
with exchange of inform ation th at  might be a useful thin g?

Mr. Scoville. Yes. Exchang e of inform ation is a very useful 
provision in these  trea ties  and presumably  the  kind of thin g you 
would like to see w here it applies. But it is not quite so easy to see 
where it applies to a comprehensive trea ty. But the  idea is very 
good an d certa inly  should be promoted.

The onsite  inspections of the  PNE Treaty I do not believe have 
much application at all. I mus t say th at  I look upon those onsite 
inspections  with great amaze ment,  wonder, and admiration for 
those who must  have had to negot iate those kind of a rrangem ents  
with the  Soviet Union. My only regret is t ha t this  gre at tal ent was 
wasted on such an unimp ortant  project.

Mr. Rathjens. I might  say th at  I looked hard to find anyth ing 
good about  these  trea ties  and I think  you have put your finger on 
the one thing th at  is desirab le, th at  is, the  exchange of informa­
tion.

Sena tor Case. Do you thi nk  if we sat  aroun d for a while we 
might  find something more in the m? [G enera l laug hter .]

Mr. Rathjens. I don’t know.
Senator  Case. Than k you.
Sena tor Pell. Thank you very much, indeed, gentlemen.
Now m ay we have the  remaining witnesses come up  to the table 

as a group.

COMMENDATION OF DR. IKLE

Dr. Ikle, I had the  best of relat ions  with you when you were 
Director. I cong ratul ate you on the  way you used to keep us in­
formed. I am  delighted to see you again.

Dr. Panofsky, welcome to the  committee this  morning. Dr. Long, 
we ar e also, of course, delighted to have you w ith us today.

Dr. Ikle , would you kindly lead off.
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STATEMENT OF HON. FRE D C. IKLE, FORM ER DIRECTOR, ARMS
CONTROL AND DISARMAMENT AGENCY—ACDA, WASHINGTON,
D.C.
Mr. Ikle. Mr. Chairman, I am pleased to ap pear again before you 

to discuss these twin trea ties  which your committee is now consid­
ering.

These trea ties  rep rese nt a positive step forward, judged by each 
of the four crit eria against  which, in my view, arms control agree­
ments  must be tested:

One is w hat they  contribute to this Nation’s securi ty and to a rms 
control; two is how well they can be verified and enforced; three is 
wha t political impact they  might have; and four is whe ther  they  
will remain  viable agreements for th e long term.

TREATIES’ CONTRIBUTION TO NATIONAL SECURITY AND ARMS 
CONTROL

Measured by the  firs t criter ion, the ir contr ibution to national 
secur ity and arms control, these treatie s are  constructive. They 
prohib it all unde rground nuclear explosions with  a yield in excess 
of 150 kt.

Now, critics of these treatie s have pointed out how large, how 
utterly destructive, yields of this  magnitude would be. It is tru e 
th at  the  yield of the bomb that  destroyed Hiroshima was some 10 
times smaller. Let us recall that  President Truman  and his arms 
control adviser, Bernard  Baruch, tried to g rapple with the perils  of 
a nuclear age in which weapons of 150 kt did not even exist. But 
things have gotten  much worse since then.

Prio r to the  atmospheric  tes t ban, the Soviets tested a device 
with a yield of some 50,000 kt. And, unt il these two new trea ties  
came along, the  Soviet Union kept test ing yields of several mega­
tons, 15 to 20 times larg er tha n this  t rea ty would permit.

Mr. Chairman, if I may digress for a moment from my prepared 
testimony, I think th is is a very imp orta nt point.

If these trea ties  were rejected and if th e Soviet Union then went 
back to test ing weapons 15 to 20 times larger  than  would be 
perm itted  under this  trea ty, how would we feel? What would that  
do for th e progress of arms control?

While we a re waiting for the  conclusion of a comprehensive test  
ban, should we not prevent the  possibility of such larger tests?

Sena tor Case. In other words, you are  saying, in effect, that  we 
should not sacrifice t he  be tter for the  best.

Mr. Ikle. Precisely. The bett er, the  comprehensive test  ban, is 
not enti rely  under our  control. It depends also in part on decisions 
taken in Moscow, decisions which even this administ ration does not 
fully control.

These trea ties,  of course, will nei the r abolish the  existing high 
yield weapons n or e rase  th e old test data and design information in 
the  laborato ries. Above the 150-kt threshold, however, new devices 
could not be proven throu gh full-scale tests, and weapons in the  
existing stockpile could never again  be tested as long as these  
trea ties  remain  in  effect.
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This would make increasingly uncerta in the  planning of a first  
strike again st targ ets for which these  high yield effects would be 
important,  such as hardened or  mobile reta liatory  forces.

As a resul t, the trea ties  would help steng then the  stab ility  of 
deterrence. This, Mr. Chairman, seems to me to be a sound step 
forward in arms  control.

VERIFICATION AND ENFORCEMENT

The second criter ion by which we must  judge a proposed arms  
control agreement is how it can be ve rified and enforced.

I understand that this committee has received testim ony in ex­
ecutive session on our monitoring capability. The critic al question 
is whe ther  we would gather  evidence on the  basis of which we 
could take  action in the event the  Soviets t ested  yields in excess of 
the  thresho ld. Tha t is to say, the  question is not whe ther  we could 
garner some vaguely suspicious hints , but whe ther  we could collect 
some sufficiently convincing evidence.

The larg er the  excess yield, and  thu s the  more serious its mili­
tar y implications,  the  more confident could we be of the  fact of 
violation.

POLITICAL IMPLICATIONS OF TREATIES

The thi rd criter ion concerns the  political implicat ions of these 
treaties.

Here, too, my assessment is positive. The trea ties  are  symm etri­
cal in the ir effect on both parties. The Soviet Govern ment wants  
the  United State s to ratify these trea ties , presum ably as an indica­
tion th at  our arms  control negot iations  have conti nuity  and  th at  
the  Congress still supports formal agree ments with the  Soviet 
Union. So, ratification  may be of some slight  help in our  relati ons 
with Russia.

On the  other hand, the  react ion to these  treatie s by the  Ameri­
can news media and the  public has been cool, and if anything , in 
my view, perhaps too skeptical. So we are  not risking  a euphoric 
over-reaction in this  country. These treatie s will not be over-esti­
mated or misjudged in the ir importance. They are  of l imited impor­
tance. None of our allies objected to these  treat ies. On the  con­
trar y, they seem to welcome t he  elimination of high-yield tests, as 
well th ey should.

LONG-TERM IMPACT OF TREATIES

The four th and last crite rion  concerns the  long-term impact of 
these treat ies.

As has been pointed out, the  Treaty on Peaceful Nucl ear Explo­
sions se ts valuable precedents on verification, even thoug h they  a re 
not direct ly applicable to other types of arms  control agreements. 
For the  firs t time ever, we have  obtained  Soviet agreement to 
onsite inspection, thus the  objection has been broken in the  prece­
dent.

The trea ties  also establi sh a reliab le and clear  relat ionsh ip be­
tween weapons test s and nuc lear  explosions th at  may serve civil 
engineering  purposes. These princip les should prove useful in the 
cur ren t negotia tions on a comprehensive tes t ban.
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Concern had been expressed t ha t the  Threshold  T reaty might get 
in the  way of a comprehensive ban. I fail to follow the  logic of th is 
argument.

We mus t recognize, however, th at  a comprehensive ban will 
crea te far greate r difficulties  of ver ification  than  a threshold ban. 
Negotiat ions of a verifiable comprehensive ban therefore may re­
quire  more time unt il we can fur the r develop new monito ring 
schemes and induce the  Soviet Union to accept these  procedures.

Therefore, we should consider an inte rmediate option in the  
mean time  tha t might be readily a ttai nab le today, while a verifiable  
comprehensive ban is being  negotiated.

* I have in mind a substan tial  lowering of the threshold,  perhaps
down to 70 or 50 kt, or lower. This could be accomplished through 
a ra ther  simple revision of the  two treatie s under consideration 
here. With such a lower threshold, the  arms  control impac t of the

► two tr eat ies  would be more beneficial.
CONCLUSION

In concluding, Mr. C hairm an, let me note a bit of recent h istory. 
The firs t of t he two treaties under consideration, the  Threshold 

Test Ban Treaty, was signed by President Nixon at  h is last  summit 
meet ing in Moscow in July 1974.

The second trea ty, on peaceful explosions, required prolonged 
and careful negotia tions. It was signed almost 2 years later by 
Preside nt Ford, in May 1976.

Now, Pres iden t C arter has decided to resubmit  the request to the 
Sena te for its advice and  consent  to the  ratif icat ion of th ese tre a­
ties.

I do not take a jaundiced view of this  biparti san  continuity. On 
the  contra ry, I thin k this kind of continuity and biparti san  support  
should be welcome. Indeed, I think  it is essential for sound arms 
control policy.

Mr Chairman, I believe this  committee and the  Sena te face an 
easy choice here. The two t rea ties  deserve to be ratified .

Thank you.
[Dr. Ikle ’s prepared sta tem ent  follows:]
Prepared Statement of Hon. Fred C. Ikle, Former Director of the U.S. 

Arms Control and Disarmament Agency

Mr. Chairman, I am pleased to appear  before you to discuss the  twin trea ties  
limiting nuclear weapon tests  which your Committee is now considering. These 
trea ties  represent a positive step forward, judged by each of the four cr iteria against  
which, in my view, arms control agreements must be tested: what they contribute to 

k this nation’s security and to arms  control; how well they  can be verified and
enforced; what political impact they might have; and, whether  they will remain 
viable agreements for the long term.

(1) Measured by the  first  criterion—thei r contribution to nation al security and 
arms  control—these trea ties  are  certainly constructive. They prohibi t all unde r­
ground nuclear explosions with  a yield in excess of 150 kilotons. (The underground 
environment is the only one in which the  1963 Trea ty still permits testing.) Critics 
of these trea ties  have pointed out how lai ĝe—how utterly destructive—yields of this 
magnitude would be. I t is tr ue  t ha t the yield of  the  bomb tha t destroyed Hiroshima 
was some ten times smaller. President Truman and his arms control advisor, 
Bernard Baruch, tried  to  grapple with the  perils of a nuclea r age in which weapons 
of 150 kilotons did not even exist. But things have gotten much worse since then. 
Prio r to the  atmospheric test  ban, the Soviets tes ted a device with a yield of some 
fifty thousand kilotons. And unt il these new trea ties  came along, the  Soviet Union

96-875 0  - 78 - 9
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kept testing yields of several megatons—fifteen to twenty times larger than  this 
treat y would permit.

These tre aties, of course, will neit her abolish the existing high yield weapons nor 
erase the old test data  and designs in the laboratories. Above the 150 kiloton 
threshold, however, new devices could not be proven through full-scale tests and 
weapons in the existing stockpile could never again be tested as long as these 
treati es remain in effect. This would make increasingly uncertain  the planning of a 
first strike  against targets for which these high yield effects would be important,  
such as hardened or mobile reta liato ry forces. As a result, the treat ies will help 
streng then the stability of deterrence.

Mr. Chairman, this is a step forward for sound arms control.
(2) The second criterion by which we must judge a proposed arms control agree­

ment, is how it  can be verified and enforced. I understand th at  this committee has 
received testimony in executive session on our monitoring capability. The critical 
question is whether  we would gath er on the basis of which we could take action, in 
the event the Soviets tested yields in excess of the threshold . That is to say, the 
question is not whether we could garner  some vaguely suspicious hints, but whether 
we could collect sufficiently convincing evidence. The large r the  excess yield, and 
thus the more serious its military implications, the more confident could we be of 
the fact of violation.

Could we take corrective action if we found out? We would have to consider a 
range of responses. Simply resuming s imilar large yield tests on our own might not 
be the  most meaningful way to respond. A flagr ant violation of such an arms 
control agreement would, of course, be a most serious signal, requiring us to alter 
many assumptions about our adversaries. It would clearly put into question all our 
other  agreements with them.

(3) The third  criterion concerns the political implications of these treaties. Here, 
too, my assessment is positive. The trea ties are symmetrical  in the ir effect on both 
parties. The Soviet government  wants the  United States to ratify  these treatie s, 
presumably as an indication th at  our arms control negotiations have continuity  and 
tha t the Congress still supports formal agreeme nts with the Soviet Union. So 
ratification  may be of some slig ht help in our relation s with Russia.

On the other hand, the  reaction  to these trea ties  by the  American news media 
and the public has been cool—if anything, perhaps  too skeptical. So we are  not 
risking a euphoric overreaction in this country. And none of our Allies objected to 
these treaties; on t he contrary , they  seem to welcome the elimina tion of high yield 
tests, as well they should.

(4) The fourth and last criter ion concerns the longterm impact of these treaties. 
As has been pointed out, the  treaty  on peaceful nuclear explosion sets valuable 
precedents on verification. For the  first  time ever, we obtained Soviet agreement  to 
on-site inspection. The two trea ties  also establis h a reliable and clear relationsh ip 
between weapons tests and nucle ar explosions that  may serve civil engineering 
purposes. These principles should prove useful in the cur ren t negotiations on a 
comprehensive ban.

Concern has been expressed th at  the  threshold trea ty might get in the way of a 
comprehensive ban. I fail to follow the  logic of this argument. We must recognize, 
however, that  a  comprehensive ban will create far greater difficulties of verification 
tha n a threshold ban. Negotiation of a verifiable comprehensive ban may require 
more time until we can develop new monitoring schemes and induce the Soviet 
Union to  accept them.

Therefore we should consider an intermediate  option in the meantime, tha t might 
be more readily attain able today tha n a verifiable comprehensive ban. I have in 
mind a substa ntial lowering of the  threshold, perhaps  down to 70 or 50 kilotons. 
This could be accomplished throu gh a rather  simple revision of the two trea ties 
unde r consideration here. With such a lower threshold, the arms control impact of 
the two treatie s would be even more beneficial.

In concluding, Mr. Chairma n, let me note a bit of recent  history. The first of two 
trea ties under consideration, the  thresho ld test ban, was signed by P resident Nixon 
at  his last summit  meeting in Moscow, in Jul y 1974. The second treaty, on peaceful 
explosions, required prolonged and careful negotiations. It was signed almost two 
years late r by President Ford, in May 1976. Now, Preside nt Cart er has decided to 
re-submit the request to the Sena te for its advice a nd consent to the ratification of 
these treaties . This kind of cont inuity  and bipar tisan support should be welcome; 
indeed, it  is essential for sound arm s control policy.

Mr. Chairman, I believe this Committee and the  Senate face an easy choice here: 
the two treaties  c learly deserve to be ratified.

Sena tor Pell. Thank you very much, Dr. Ikie.
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I think  we will hea r from all of the witnesses and then we shall 
have questions  for each of you.

Next  we will hea r from Dr. Long.
STATEMENT OF FRAN KLIN A. LONG, DIRECTOR OF THE PRO­

GRAM ON SCIENCE, TECHNOLOGY AND SOCIETY, CORNELL
UNIVERSITY, ITHACA, N.Y.
Mr. Long. Mr. Chai rman  and members  of the committee, it is a  

privilege to be here.
I have chosen as my par ticula r area to talk  about the  util ity of 

peaceful nuclear explosions and par ticu larly the  U.S. experience  
with this. I also want  to make a few remarks  about the  arms  
control implications.

UTILITY OF PNE PROGRAM

As you know, the  PNE program for t he United States has been a 
substan tial  one. It has gone on for two decades and involves at  a 
very minimum $160 million. A number of tests  have been made, 
and the re have also been substan tial  tests  in the  Soviet Union.

Up to very recently,  almos t the only analyses that  we have had 
of this  program came from the  people who were conducting  the 
program, from the  enthus iast s and the  supporters. Within the  last 
2 or 3 years, and thanks in some measure to Dr. Ikle, we have a 
good deal more in the  way of objective analysis of the  util ity of 
PNE’s. There was a large  report done by the  Gulf University’s 
Research Consortium of Texas, which is called the  GURC report. I 
chaired a committee  which reviewed th at  and some other rela ted 
mate rial.

The Inte rnation al Atomic Energy Agency has just released a 
ra ther  large analys is of PN E and it relied in large measure on an 
economic analysis by Professor Rowen of Stanford. So, the re is a 
good deal of new informat ion on th e util ity of PNE, part icularly for 
the  United States.

I will be speaking not from my e nti re tex t but  from the  synopsis 
on the first  pages of my mater ial.

As a first  point, the  studies on PNE reveal a score or so of 
situa tions where conceivably PNE might be useful, where  it might 
be applied to problems of either  techn ical or commercial signifi­
cance. Some of these applications  have had a good deal of ana lysis 
and some hardly any.

As far  as I can see, the  availab le dat a on all of these  various 
proposals do not, however, perm it any thin g more tha n the most 
rudimen tary  and ten tati ve judgment on the  economic utili ty of 
PNE for these various applications.

This says something abou t the complexity of the  problem, of 
course, and the  incompleteness of the  s tudies so far. But it also is a 
somewhat interestingly negat ive sta tem ent  in that  i t also says t ha t 
ther e is no single use th at  s tand s out as obviously a great thing,  as 
obviously economic and important.

Given this lack of obvious economic inte rest , the re are  a number 
of noneconomic reasons to consider, and on the  whole, it seems to 
me that  these milit ate aga inst  the  use of PNE. These are  pre tty  
well known: The fact that  PNE release radioactivity,  the  fact that
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products involved in the PNE ’s will be contaminat ed with  radioac­
tivity, the  fact th at  the re will be ground shock or seismic effects 
which damage buildings and force people to be moved away from 
the sites of the  explosion and so on.

Quite in addition to these  the re is a gener al problem of delays 
and costs th at  go with the  close regulation of PNE tests. This 
regulation  is virtu ally inescapable simply because the  nuclear ex­
plosives th at  are  used for PNE are  essentially the  same explosives 
as are  used for nucle ar weapons. This means, theref ore, th at  they 
tend  to be made by the  very same govern ment monopolies th at  
make nuclear  weapons, and the  secur ity provisions th at  apply for 
nuclear weapons tend to be carr ied over to the  nucl ear explosives 
used for PNE.

The regulations  have been and will surely  continue to be very 
tight.

For the  United State s in part icular,  as we went throu gh the 
numer ous possibilities for use of PNE we concluded th at  in pret ty 
much every case the re exists non-PNE alte rnat ives  to the  PNE 
application s. In genera l, I th ink I can sta te th at  we concluded th at  
over the  next  decade or two U.S. indu stry  was far  more likely to 
utilize these  non-PNE alte rnative s tha n to tu rn  to PNE.

CONTAINED AND UNCONTAINED USES OF PNE

In discussing this in a bit  more detail  I ought to disting uish 
between wha t are  called conta ined uses, which really means unde r­
ground —where, i f they  go right , radioactivity is not released to the 
atmos phere  in any significant amounts—and the  so-called uncon­
tained, which are the  excava tion uses of PNE where  materia l is 
flung up into the  atmosphere and this  co ntains  radioacti vity.

Sena tor Case. Let me interr upt, please, to ask you a sort  of 
technical question.

My u nder standing  is th at  it is argued th at  you can have excava­
tions without emission into the  atmosphere. Would you please ex­
plain a litt le bit about that?

Mr. Long. Tha t is no t an arg um ent  I would be prepared  to make. 
I think  the  evidence is pre tty  strong th at  excavations will and do 
emit  substan tial  amoun ts of radioactivity into the  atmosphere. 
There  has been some impro vement in design to lower the  amount 
of fission radioac tivity from the  bombs. There  have been some 
improvements in design which reduce the  amo unt of induced reac­
tivity  t ha t comes from the  neutron s acting on th e rock th at  th e test  
is in. But these  are only improvem ents. There  is still a lot of 
radioac tivity  generated.

Sena tor Case. I see. Somebody said to me the  othe r day th at  you 
can put these  thing s very deep; it makes a hole, and the n the 
surface materi al falls into it. Therefore, you have an excavation. Is 
that it?

Mr. Long. Tha t is a way to do an essentially undergroun d test  
and get up on the  surface  a ra th er  modest impression. It is not a 
way to  bu ild a canal or build a harbor.

Sena tor Case. So you can’t do tha t?
Mr. Long. No.
Of the  contained applica tions in the  United States, the  three best 

studied  are: First,  stim ulat ing so-called tight format ions of rock
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which contain na tural  gas to get a gre ate r yield; second, having 
PNE explosions deep down in oil shale  formation to cause a mass 
of rubble underground down to which you can go an d do r etorting 
in the  ground, so-called in situ retor ting;  third, and the  best stud ­
ied, is explosion of PNE deep underground to produce a cavity 
which, in turn , can be used as a storage  cavity for oil or gas.

These three have been subject to quite detai led analyses by the  
GURC people a nd also by us, and in every case the  conclusion was 
th at  the  likelihood th at  they  would be used for the  next  decade or 
two was very small. This is for the  United States.

There are  a num ber of othe r less studied  and more speculat ive 
r  applica tions which have  also been looked at  by the  GURC people

and  by us. Again, for these, the  likelihood of use in the  next decade 
or two by the United Sta tes is even smaller .

So, we conclude the  likelihood of utilization  of PNE to the  
i United States is really quite small for up to roughly  the year 2000.

The other kind of PNE  is the  kind used for excavation. These 
would appear to be infeasible,  for jus t the reasons that  Senator 
Case b rough t out, namely that  if they  do ge nerate radioac tivity  in 
the  atmosphere—and I think they  almost inevitably do—they 
would lead to violations of the  1963 Limited Test Ban Trea ty which 
prohib its radioactivity  in detectable amounts to cross natio nal bor­
ders.

So, the  United State s, at  least, has concluded that  that  pre tty 
much stops any possibility of excavation uses.

Even before tha t, however, the  United State s was pre tty  skepti­
cal of the  utili ty for excavations prim arily  because of the  very 
extensive  and careful analy sis of t he possibility of using PNE’s to 
help const ruct a sea-level alte rna tive to the  Panam a Canal. Use of 
PNE had been touted as a very attr act ive  alte rnat ive.  This careful 
study ended up concluding that  PNE offered little, if any advan­
tage, and indeed the  Commission concluded by recommending that  
conventional explosives be used i f a sea-level canal were to be built.

So, the  United Sta tes has not really done anythin g since, on 
excavation.

WHAT OTHER COUNTRIES HAVE DONE ABOUT PN E’S

Now I will tu rn  very briefly  to wha t othe r countries have done.
» As has been said by oth er people, the  Soviet Union has been

interested in PNE, has conducted a number of te sts, has labeled a 
number of the ir tests  as “successful.”

On the  othe r hand, when  one trie s to decide if they  would be 
* labled “successful” by our  kind of analysis , it is very hard to tell

for the simple reason tha t we have very l ittle dat a indeed. We have 
only the  most rud ime ntary techn ical dat a on the  Soviet tests. We 
have virtually no economic analys is of the  comparative  utili ty of 
these  uses. And, we may never  have because clear ly the Soviet 
approach to economic ana lyses is d ifferent from ours and I am not 
at  a ll sure  we will ever get an analysis that  we would recognize as 
useful.

This is really  signif icant  because as far  as I can see, the  PNE 
tre aty  at  which you are  looking simply would not be on the  books 
were it not for the desire  of  the Soviet Union to continue with PNE 
for reasons that  we do not fully unde rstand.
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The othe r program on PNE which has occurred in recent years 
has the  character istic of opening up this loophole tha t previous 
speakers have refer red to. This was t he test  by India  in 1974 of an 
underground nuclear explosion in the  Rajasthan Desert. It was 
announced by the Indian Government to be a part of a PNE 
program, a program of development of peaceful nuclear explosives.

No detail s have ever been given as to wha t were the part icula r 
projects that  the  Indians had in mind or the  economic analysis 
which justified  the use of PNE, and, of course, everyone recognizes 
that  the  nuclear explosive th at  is developed, labeled PNE or not, 
still is essentially the  explosive that  one could use in a bomb. Not 
surpris ingly,  Indi a’s neighbors have been fairly worried by this, 
and not at  all surprisingly , Pak istan has started down the path  of 
nuc lear  power reactors and, more importantly, a nuclear fuel re­
processing plant which, if it does come, will give Pakistan in a 
decade or so the  capability of having plutonium and being able 
itse lf to begin to make nuc lear  explosives which it, too, might very 
well label “for peaceful purposes .”

So, the re is a  loophole, we suddenly  realize, in the  business of a 
nonnuclear nation developing nuclear explosives for PNE, and una­
voidably, inescapably, learning  how to make nuc lear  explosives 
that  could be used for bombs. It is t ha t elemen t, I think, to which 
other people have refe rred  and which is concerning in any moves 
made that  seem to give PNE ’s more impor tance  and more signifi­
cance tha n they might  economically or technically deserve. It leads 
me to the feeling tha t, if the re is not a strong  case for technical 
and economic attra ctiv eness to PNE, then these  I think  somewhat 
negative arms control  and nonproliferations  argum ents, which 
would be agains t any thin g th at  seems to encourage PNE’s, become 
important and compelling.

It is for t ha t reason th at  I join with some of t he ear lier  speakers 
in saying that  I really don’t like a treaty  which seems to say tha t 
the  Soviet Union and the  United States think PNE ’s are sufficient­
ly important to mer it thi s special tes t if, in fact, the  economics do 
not really support it, simply because I think  it gives the wrong 
message to the rest  of th e world.

PUSHING AHEAD ON CTBT URGED

Where do I personally come out on all of this? My own prefer­
ence would be one th at  is close to Dr. Scoville’s position. I would 
personally prefer  to see action on these  treatie s pushed aside or 
postponed with a strong urging  to push ahead on negotiations 
toward  a comprehensive tes t ban trea ty. I would like that compre­
hensive  te st ban to ban all tests, including PNE’s.

Now, i t may be that  from the  standpoint of th e U.S. Senate the 
good faith  argum ent, the  cont inuity  argument, that  Dr. Ikle has 
just expressed will loom large. It may be that  this will lead the 
Sena te to believe that  it should rati fy these treat ies. If this is t he 
political  decision, I very much hope that  the ratification is accom­
panied by a stateme nt th at  says  this act does not imply tha t PNE ’s 
are, in themselves, an item of technical and economic importance. 
Also, I would hope that  there would be an accompanying s tatement 
urging that  trea ties  perhaps be treated as a step toward a compre-
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hensive tes t ban, and with a Senat e resolution urging  the  adminis­
trat ion  to push ahead  on negotia tions for a comprehen sive trea ty.

Sena tor Pell. In other words, this should not be accompanied by 
the same hoop-la as was the Pan ama Canal Trea ty signing.

Mr. Long. I am afrai d th at  t ha t is what I am  saying.

EXTENDED SURFACE EXPLOSION QUESTIONED

I have only one minor, almo st footnote, comment of a techni cal 
natu re, which is th at  I real ly am somewha t worried about the fact 
th at  in the  PNE Treaty the re is an elaborately  spelled-out provi­
sion, which would p ermit a coupled set of successive, or even simul­
taneous,  150 kt explosions, up to a tota l megato nnage  limit  of 1.5 
Mt.

The only reason I can see for t his is to permit  PNE to be used for 
excavation, and it carri es with  it an implic it assumption, which I 
believe to be false, th at  this sort of extended surface explosion 
would not lead to a violation of the Limited  Test Ban Treaty . I 
would be very intereste d in seeing more explanation , more probing 
with the  negotia tors as to wh at was in their  minds. Do they really 
think th at  excavation is going to be economically sensible and not 
in violation of the LTB Tre aty? Tha t seems to be very doubtful.

Tha t concludes my remarks , Mr. C hairman.
[Mr. Long’s prepared sta tem ent  follows:]

Prepared Statement of Prof. Franklin A. Long, Cornell University

Mr. Chai rman, Members of the  Committee, I greatly appreci ate the opportunity to 
appear before you today to discuss the  two trea ties  on nuclea r weapons tests now 
under  consideration, Threshold Test Ban Treaty  (TTBT), and the  Peaceful Nuclear 
Explosion Treaty  (PNET). I shall give part icular atten tion  to the economic and 
technical significance of peaceful nucle ar explosions (PNE) to the  United  States but 
will also comment briefly on the ir util ity to o ther nation s of the  world. I shall make 
a few r emarks on the arms control implications of the proposed treaty  and of the 
PNE programs of other nations.

My personal inter est in nucle ar tes t ban trea ties  goes back to 1962 a nd 1963 when 
as an ass itan t director in the Arms Control and Disarm ament Agency, I was 
involved in negotiating the Par tia l Test Ban T reaty. I have continued to study these 
matters as a private citizen. I chaire d a committee which in 1976 reviewed for the 
Arms Control Agency the  technica l and economic significance of PNE for the U.S. 
My remarks today will be based on our findings du ring this study and on some more 
recent analyses by Professor Henr y Rowen of Stanford and by an Ad Hoc Commit­
tee of the  Intern ation al Atomic Energy Agency (IAEA).

My state men t follows:

SYNOPSIS

Although the U.S. program on Peaceful Nuclear Explosions (PNE) has now vir tu­
ally ceased, enough studies have been made over the  past two decades to permit a 
reasonable analysis of the economic and technical potentials of PNE. PNE tests 
have also been made within the USSR and information on them has been reported 
to the  Internat iona l Atomic Energy Agency (IAEA). The available technical data 
and recent analyses of the ir economic significance have led me to the following 
conclusions:

1. There are roughly a score of situations  where PNE could conceivably be applied 
to a problem of technical or commercial significance.

2. The available data  do not perm it more tha n a rudim entary judgm ent of the 
economic feasibility of PNE for th e several proposed applications.

3. There a re a v ariety of non-economic reasons  which milita te again st use of PNE: 
radioactivity release; ground shock effects; delays and costs from close regulation 
because th e nuclea r explosives ar e essentially  the same as those of nuclear weapons.

4. For the interes ting applications of PNE which have been studied in the U.S., 
there exist non-PNE al ternatives, and it would app ear th at  over the next  decade or 
two these lat ter  a re the  more likely to be chosen by U.S. indu stry.
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5. The th ree best studied app lica tion s of PNE in the  U.S. are: (a) stim ula tion of 
“tig ht” rock formations con tain ing  na tu ra l gas; (b) in situ  ret or tin g of oil sha le 
rubb le formed by PNE; (c) creation of underg rou nd stor age  cavi ties for oil and  gas. 
Deta iled analyse s of technologies for the se th ree ind icat e th at  there is lit tle  like li­
hood th at  PNE  will be comm ercially used for these purposes in th e U.S. by 1990.

6. Oth er, more speculative applica tion s for PNE, have been  analyzed more brief ly 
and  the  l ikelihood of use of PNE for the se by 1990 is smaller still.

7. Use of PNE for surfa ce excavation  would appear to be infeasib le because of 
likely  confli ct with  the  provision of the Pa rti al  Tes t Ban Treat y which prohibi ts 
release of radioact ivity  th at  crosses nat ion al borders, bu t the USSR and  oth er 
nat ions stil l expre ss intere st in excavation  applic ation s.

8. The USSR has  made a numb er of PNE tes ts and  has  report ed successful 
outcomes. However, vir tua lly  no economic ana lyse s o r t echnica l det ail s are avai labl e 
on th ese  te sts.

9. Ind ia deto nate d an  undergro und  nucle ar explosion in 1974 which was an ­
nounced to be pa rt of a PNE p rogram  b ut no det ails  h ave  been g iven on  the  possible 
applications of technic al or economic in ter es t to India .

10. Deve lopment and tes ting of nucle ar explosives for any  use, peaceful or other­
wise, by nat ions which do not have nucle ar weapons lead unav oidably to knowledge 
on nuc lea r bombs. The re is no way to be ce rta in th at  a  nuclear te st  s tated  to be for 
PNE  is not a tes t of a mi lita ry device.

11. If the  various possible uses of PNE  are not  economically at tra ct ive or only 
marginal ly so, the n the arm s control  and  non pro life ration arg um ents aga ins t a 
tre aty  which  formalizes t he ir acce ptan ce and  use become compelling.

RECENT ANALYSIS OF PNE

There  have  been two recent  U.S. studies on prospects  for u tili zat ion  o f PNE in the  
U.S. Both stud ies were  sponsored by the U.S. Arm s Control and Dis arm ament  
Agency. The larger  of the  two was performed in 1974-75 by the Gu lf Univers ities  
Research Consortium of G alveston, Texas,  and  will here be calle d GURC Report . A 
la ter and  b riefer  study was done in 1975 by a special panel cha ired  by the au thor  of 
thi s testim ony.  This  second study was pa rtly designed to eva lua te the GURC Report 
for the  U.S. Arms Control  and  Disarma me nt Agency, bu t the pan el was asked  also 
to give its own assessme nt of th e feas ibil ity and  uti lity of P NE for var ious tech nica l 
appl ications.

Between late 1975 and Aug ust 1977, an  Ad Hoc Advisory Group on Nuclea r 
Explos ions for Peaceful Purp oses of the IAEA stud ied the  gen era l problem of PNE  
and issued a report  dated 26 Augus t 1977. The  rep or t considers he alt h and  safe ty 
aspects  of PNE  as well as economic &nd technical  aspects . It  analyzes a var iety of 
specific applica tions of PNE,  tre at ing two categ ories  of them, Con tained Applica­
tions , i.e., underground uses, and  Exca vatio n Applications . This Ad Hoc Group also 
commissioned a stud y of The  Economics of Peacefu l Nuclea r Explos ions by Professor 
Henry  Rowen of Stan ford  Univers ity.  The  ana lyse s and  conclusions of thi s report, 
which became availab le in ear ly 1976, fo rm a larg e element of th e final report  from 
the Ad Hoc Committee of the IAEA.

ADVANTAGES AND DISADVANTAGES OF PNE

A str iki ng  fea ture of nuc lea r explos ive devices is thei r very  high energy density, 
on ei ther  a  vo lume or a weight basis. A 100 k t explosive device, equ iva len t in energy 
to 100,000 tons of a conventional chem ical explosive, need occupy no more th an  a 
few cubic feet and  need weigh no more  than  abo ut a ton. In oth er  words, size and 
weight  can both  be much  less th an  1/10,000 of the equ iva len t chem ical explosive. 
Since ene rgy  dens ity, not energy  per se, is the crit ica l proper ty for open ing cavit ies 
deep in th e ea rth , and  since small size link s to simple emp lacemen t, thi s high 
energy  den sity  is of m ajor  impor tance to use of PNE  for und erg rou nd engineering.

Nu cle ar explosive devices are also  co mparat ively cheap rel ative  to  chemical explo­
sives. Vi rtu all y all  nucle ar devices so far  produced have  been  for mi lita ry purposes 
and , since  ne ith er  charact eri stics nor costs of nucle ar weapons are normal ly re­
vealed , it  is not easy to be def ini te abo ut the costs of nucle ar explosive devices for 
peaceful uses. However, it  seems clear th at  PN E’s will be relatively inexpensive, 
costing no more  than  perhap s l/10 th , and  possibly cons iderably less, than  th at  of 
the equ iva len t conventional explosive for devices to yield 10 kt  or high er. As an 
exam ple,  in 1964 the  A tomic Energy Commission gave  a n est imated cost of $460,000 
for a 100 kt  nuc lea r explosion device  for peaceful excavatio n uses, complete with  
casing, safe ty attach me nts , etc. A sim ilar es tim ate  in 1974 suggested th at  the  
cu rren t price  would be somewha t larger , perhaps in the order of $700,000, b ut ei the r
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of these prices is cons iderab ly less th an  the  cost of 100,00 0 tons of chem ical explo­
sive.

A special fea tur e of n ucl ear  explosiv e devices is th at  thei r costs do not  var y much  
with  size, i.e., a 1000 kt device (1 me gato n) costs much less th an  ten  tim es th at  of a 
100 kt  device and  a 10 kt  device costs a good de al more th an  l/ 10 th  th at  of a  100 kt. 
Ap par ent ly if nuc lea r explosive devices are con stru cted wit h an ene rgy  rele ase as 
smal l as 10 or 100 tons, th e equ iva len t cost becomes quite com para ble to th at  of 
conventio nal explosives. Because  of th is “fla t” cost cha rac ter isti c alm ost all proje ct­
ed uses of P NE ’s have  b een for explosions of from  10 kt  up.

Because  of th ei r immense ene rgy  and  th ei r pot ent ial  for dam agin g side effects, 
arr ange me nts  for firin g PN E’s ar e decided ly expensive. As a very  roug h rule, one 
can say th at  t he  cost of spec ial pre pa rat ion s and  safe ty precau tion s for und erg rou nd 
firin g of a  PNE  device will be abo ut equ iva len t to th at  of the  device itself. However , 
this two-fold increase  in tot al cost would stil l leave a larg e sized PNE  device 
considerab ly less costly th an  th at  of th e equ iva len t chem ical explosive. Com para ­
tively low cost and  high  energy den sity are  thus  the  two principal adv antage s of 
PNE. But th er e are disa dvantag es also and  we now tu rn  to these.

PRODUCTION OF RADIOACTIVITY

Radio activ ity is an  inescapable con com mit tant of a nuc lea r explosion.  Some of 
thi s comes from the  explosion process itself, i.e., radioact ive fission prod ucts from 
the  explosion of U- 235  or U- 239  and unr eac ted  radioact ive isotopes incl udin g tr i­
tium from explosive devices util izin g fusion energy. But  in addition , th er e is also 
induced radio acti vity  from th e int eractio n of t he  neutr ons relea sed by th e explosion 
with  the  ma ter ial s of t he  device and  wit h the  sur rou nding  ea rth  or rock. When  the  
nuc lea r explosion occurs deep undergrou nd, th e radio acti vities can be effectively 
conta ined, i.e., kep t more or less wi thi n the  ar ea  of th e und ergrou nd cavi ty pro­
duced by th e explosion. Except for acc identia l venting , rele ase will be only slow, e.g., 
by flow o f u ndergroun d wa ter  or gas. In con tras t, whe n nu cle ar explos ions are used 
for exca vatio n purpo ses of co mp arat ively larg e am ount of rad ioactiv ity is inevitably 
released to th e atmo sphe re. Since th e ILS., along  with 105 oth er nat ions, adh ere s to 
the  1963 Pa rti al  Nuc lear  Tes t Ban Tre aty , which  prohibits rele ase  of atm osp her ic 
radioac tivity in sign ifica nt qu ant itie s, U.S. exp erim ent s wit h PNE  for exca vatio n 
have  ceased.

GRO UND  SHOCK

The oth er  sign ific ant effect from nu cle ar explos ions is th e deve lopm ent of sever e 
grou nd shock, i.e., “seismic” effects. The  g round shock from an  under gro und  nucle ar 
explosion is very  sim ilar  to th at  gen era ted  by ea rth qu akes  and  th e poten tial  for 
damage is much  th e same as for an  ea rth qu ak e of com para ble locat ion and  energy 
release. The ma gni tude of th e gro und  shock and  th e dist anc e to whic h it  can cause  
severe  dam age also depend very  muc h on the  ch ar ac ter  of the  rock, th e stabil ity  of 
the  surface  struct ure s, etc., bu t a rou gh sta tem en t is th at  explosion of an  under ­
grou nd 100 kt  device in rock can cau se dam age to ord ina ry res ide nti al str uc tur es  
th at  are  as far  as 30 or 40 miles  away.  The int ensity of the  seismic waves can be 
considerably decreased by explo ding  the  nucle ar device in a larg e und ergrou nd 
cavity (a phen omenon known  as “big hole decou pling ”), bu t for many of the  most 
im porta nt projec ted uses of PNE  close coupl ing of the  explosion with th e grou nd is 
esse ntia l, e.g., to bre ak up rock or to ass ist in excav ation . The conse quenc e is th at  
the  damage from the  seismic waves of nuc lea r explosions is a serio us con stra inin g 
element for th ei r peaceful use.

OTHER  CONSTRAINT

Two im po rta nt addition al cons tra int s are: (a) The normal ly very  l arg e size of P NE 
and  the  accom panying radioactiv ity give to the m a chara cte ris tic  “ta ke  it as is” 
aspect. One mu st accep t th e pa rti cu lar  consequences of a given explosion, designed 
for exam ple to develop an  und erg rou nd cavit y or a “chi mne y” of und ergrou nd 
rubble , with lit tle  opp ortu nity  for sub seq uen t tail ori ng  or rea dju stm ent .

(b) A diff ere nt grou p of constra int s on nuc lea r explosive s for peaceful uses aris es 
from the  inescapably close link age  of the se devices to the  nu cle ar explosive s th at  
are  used as weapons. Nuclea r weapo ns have  been the  prim e objective of m ost of the  
efforts  on nucle ar explosions, and  deve lopm ent and  prod uctio n of weapons has  
inva riab ly been a gov ernmen t monopoly,  subje ct to severe secrecy classific ation  and  
secu rity prec autio ns. Sim ilar  precau tion s and gov ernment contr ol will appl y also to 
PNE  devices.

96-87 5 0  - 78 - 10
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U.S. PROGRAM ON PNE

The U.S. effort on PNE became an official program of th e Atomic Energy Com­
mission in 1957. The effort centered at  the Lawrence Research Laboratory in 
Livermore, California, and was given the apt  name Project Plowshare. With the 
demise of the AEC the  program has come under  t he control of the Energy Research 
and Development Administ ration (ERDA). The name Plowshare has been dropped 
in favor of th e simple descriptive title, Peaceful Nuclear Explosions. The program 
has been a substan tial one with expend iture of about $160 million since 1957. I t has 
involved laboratory and analyt ical efforts, b ut the hea rt of the  program has been a 
series of test explosions of PNE, mostly at  the Nevada site for nuclea r weapons 
testing.

There have been no test explosions of PNE by the U.S. since 1973 and none is 
contemplated. Indeed the cur ren t and projected budget for PNE programs in the 
U.S. are so small tha t it is fair to say that  the program is effectively suspended.

Roughly 20 applications for PNE have been more  or less seriously suggested. Only 
about 10 of these have had very detailed analysis in the U.S. and only about half  of 
these have been involved in experim ental PNE field tests. Initially, the U.S. was 
quite interested in excavation uses for PNE and a good deal of work was done on 
their  possible application to modifying the  Panama Canal or digging a sea-level 
altern ative  to it. However, once t he 1963 Par tial  Test Ban Treaty had been agreed 
to, w ith its provisions that  it is a violation of the Treat y if significant radioactivity 
from a nuclear explosion crosses nation al borders, the U.S. has ceased doing any 
work on excavation uses.

Three applications of contained, i.e., underground,  PNE have had extensive a naly­
sis by the U.S. and two of them have been subjected to field tests. We tu rn next to 
these three.

STIMULATING PRODUCTION OF NATURAL GAS

By far the greatest U.S. effort on applying contained PNE has been tha t for the 
stimulation  of n atural gas recovery in the  Rocky Mountain Basins. Estimates sug­
gest tha t basin areas in Colorado, Utah, and Wyoming contain reserves from 100 to 
600 trillion  cubic feet of nat ura l gas. If recovered, this could make an impor tant 
contribution to U.S. energy needs. Unfortunately , the formations that  contain this 
gas are notably “tight, ” which in technical term s means th at  the  permeability of 
the containing rock to the gas is very low. The economic consequences is tha t yields 
are low and harvesting the gas is not feasible unless gas prices rise very consider­
ably or unless some method of stimulating the yield of the gas wells is devised.

There have been three U.S. tests  in which PNE were lowered into a well drilled 
into a gas formation and then fired in an attempt  to open up a “chimney” of 
rubblized rock and cause t he development of cracks out into the  adjacent rock. The 
hope was tha t additional gas would diffuse into the  well as a consequence of th is 
opening up of the  collection area. The results  from the three tests  were disappoint­
ing. There was some stimula tion of gas yield but  not to the extent expected. No 
furt her  gas stimulation  tests with PNE are curre ntly planned, but  th e abandonment 
(or indefinite postponement) of  fur the r tests relate s only partia lly to the disappoint­
ing result s of the  first three  experiments . One c ontributing factor is t ha t there  are 
technical alternatives  to the use of PNE, altern atives th at  at  the moment look 
economically more attractive.  At least as important, however, is a  strongly negative 
reaction of segments of the  U.S. public to the last two field tests.

Precautions for all thre e of these field tests of PNE for gas stimulation were 
substan tial. The AEC-industry group streng thened weak nearby buildings, moved 
some people away from close-in sites, and in genera l worked diligently to minimize 
seismic damage. Nevertheless, public opposition, particularly by environmental 
groups, was substan tial for the  first test in Colorado and vehement for the Rio 
Blanco test. Even though both tests  went off without serious incident, opposition 
remaine d high and ultimately the  State  of Colorado passed a Constitutional amend­
ment requiring a statewide referen dum on any subsequently proposed nuclear ex­
plosion within the state. In response to the widespread concern, Congress in 1974 
added a restriction to the budget for t he Energy Act forbidding any of the  funds to 
be used for PNE tests. The consequence has been tha t no fur ther PNE field tests 
have occurred and none is scheduled.

RETORTING OIL SHALE

Anothe r application of PNE th at  ha s been studied in some detail by scientists and 
engineers at Livermore is utilization for in situ retort ing of oil shale. It has long 
been known th at a very large source of “oil,” perhaps equivalent  to  severa l hundred 
million b arrels of petroleum, is p resen t as a n organic m ateria l called kerogen in the



135

oil shales of Colorado, Utah,  and Wyoming. To recover the  oil, shale must be heated 
enough to break down the kerogen into a fluid t ha t can be recovered and ultimate ly 
refined much as petroleum is. There are many problems since the concentration  of 
kerogen is not especially high and retort ing into oil uses substantial  water. There 
are  also environmental difficulties. As a response to these problems, in situ retor t­
ing is attractive. The general idea is to produce an internal  cavity within a bed of 
oil shale that  contains a controlled amount  of rubble that  can be burned by pump­
ing in air  to maintai n an advancing combustion front. Oil yield is lower tha n for 
above-ground retorting, but there is no disposal problem for the  spent rock and 
operating costs may be lower.

The application of PNE to  this problem calls for exploding a nuclea r device a t the 
bottom of a deep bed of water-free shale, perhaps at 2,000 feet below the surface. 
The desired result  is a  vertical “chimney” of rubblized shale that  could be retorted 
in situ.

The technical uncertainties  for this process are  so extensive that  the  GURC 
analysts found it impossible to make any reasonably firm estimat es of cost effective­
ness. There are a number of unce rtainties including the  ac tual effect of a PNE in  oil 
shale, the character of the  rubble, and its combustibility and permeability. There 
are also concerns about the considerable ground effects from the PNE even if the 
test  is formally contained. Finally, even with the best of planning, only about 25 
percent of a given bed of shale can be retorte d in situ by the PNE procedure, 
without danger of a  blow by into another chimney. Without  some PNE testing, it 
will be virtually  impossible to resolve some of these  uncerta inties. Fortunately, 
ther e are a number of a lter nate technologies to this  PNE-linked process and much 
R&D activity is now underway on them.

PRODUCTION OF UND ERGR OUND  STOR AGE CAV ITIE S

The most stra ightforw ard and best understood of the technological applica tions of 
PNE is th e construction of underground cavities to be used for storage of oil or gas. 
Data from the many U.S. underground nuclear  explosions give relatively firm 
knowledge on sizes of cavities tha t will be generated in various media, on the 
needed depth of emplacement  of th e explosions for the  cavities to be fully contained, 
and on the resulting levels of radioactivity and temperatures. Hence, cost analyses 
for storage cavities g enerate d by PNE should be substantia lly firmer tha n for most 
other  applications. The analyses reported by GURC suggest that  generation of 
cavities by PNE can be cost effective or close to it, compared to most of the more 
obvious technical alternatives , such as leaching cavities in salt  domes or construct­
ing above-ground s teel or concrete storage tanks. In spite of th is, GURC concludes 
tha t the  probability is small for utilizing PNE by 1990 for developing underground 
storage for oil or gas in the  U.S.

A major difficulty in the use of PNE’s is th at  the need for underground storage is 
highly location-specific. For example, gas storage is much more desirable if it is 
located near  the consumer end of th e pipeline so as to maximize the  utility of the 
long distance transmission lines. This frequently means that  the  desired storage 
should be close to populated areas, precisely where utilizatio n on PN E runs  into the  
grea test difficulties of safety precautions, regulation, and public acceptance. In 
addition, there are a number  of a lterna tives to newly generate d underground cav­
ities. Given also the inescapable difficulties and time delays which arise from the 
genera tion of radioactivity and the seismic effects, the potentia l gains from t he use 
of PNE do not appear sufficient to make the ir use any more tha n marginally 
interes ting.

OTHER  US ES FOR CONTAIN ED PNE

A numbe r of o ther uses for PNE fired underground have been discussed but not 
examined in great detail  and not yet subjected to any test  explosions. One is the  
rubblizing and leaching of copper ore, the PNE technology for which is rath er like 
th at  for in situ retort ing of oil shale. Since t here are  many uncer taint ies and since 
there appear to be interesting alternatives to the  use of PNE, it appears unlikely 
tha t this will have more detailed study in the  nea r future . An innovative proposal, 
called Project PACER, suggests use of sequential nuclear fusion explosions in a deep 
cavity for the  generation of steam for electric power and for the  “breeding” of 
uranium-233  or plutonium-239, as an alternat ive to a breeder  reactor. The uncer­
taint ies about this proposal are very considerable and the  analysis so far has not 
been adequate to even permit decisions as to feasibility. Little work is now being 
done on-th is project and one can conclude that  serious examination of it lies well 
into the future.



EXCAVATION WITH PNE

The United States has not given much consideration to this application of PNE 
for many years, but it remain s one of the most appealing to many other nations, 
perhap s due to th e e arly U.S. e xperim ents and optimistic analyses.

As a consequence of the early  U.S. tests, crate ring effects from PNE in various 
solid media are fairly well understood, especially for explosions of less tha n 100 kt. 
In addition, design improvement of the explosive devices has reduced the amount  of 
radioact ivity which is generated. Even so, there remains a severe inhibition to 
excavation by PNE because of the concern th at  the  radioactivity generated will be 
sufficient to lead to a violation of the  P art ial Nuclear Tes t Ban Treaty.

The major reason for in tere st in PNE for excavation  is the  considerably lower cost 
of PNE per uni t energy, as compared to chemical explosives. The obvious drawbacks 
are  the  associated seismic effects and the problems of radioactive  fall-out. Less 
obvious, but  of g reat significance, are uncertain ties about cra ter depth and crate r 
lip stability. Persuasive evalua tion of the costs and benefits of the  use of PNE for 
excavation will clearly depend upon the char acter  of the  specific project. By far the 
most detailed  analysis of use of PNE for an excavation project, with careful com­
parison of t hei r costs to those of conventional  alternatives , was done by the Canal 
Study Commission of the U.S. which was charged to examine sea-level a lterna tives 
to the  cur ren t canal across the  Isthmu s of Panama. Prior  to the  efforts of this 
commission, proponents of PNE for this application had argued th at  savings of up to 
one or two billion dollars were available if PNE were used. After a several year 
study completed in  1970 a t a cost of $22 million, the  Commission concluded that  th e 
costs of using PNE along the  most favorable route for the ir application  actually  
exceeded by $200 million th e updated costs of the  most favorable conventional route. 
In othe r words, the more detailed analysis led to an actual reversal in relative  costs. 
The final recommendation of the  study commission was th at  if a sea level canal 
were built, it should be along a route which require d only conventional  excavation 
procedures. Since thi s careful and pessimistic analysis, there has been little fur ther 
atte ntio n in the U.S. to utilizat ion of PNE’s for excavation purposes.

PROSPECTS FOR THE  USE OF PNE  IN THE UNITED STATES

The 1975 GURC analysis, the special study group to review t his analysis  and the  
late r study of the  economics of PNE by Professor Henry  Rowen agree th at  the  
prospects for commercial use of PNE in the  U.S. in the next couple of decades are 
very small. There are  two e lements in this  pessimistic conclusion. The first is th at  i t 
seems quite doubtful wheth er the re will be a persuasive demonstration of cost 
effectiveness for any of the proposed applications in the  next  decade or so. The 
second reason is that  even if cost effectiveness in demonstrated, there will be a 
number of political and social u ncer taint ies and regula ting delays which would still 
make  commercial utilizatio n r athe r unlikely.

PNE  PROGRAMS IN OTHER NATIONS

This discussion will deal sequentially with the  situat ion with nations that  have 
already developed nuclea r weapons and those th at  have not. The situation in the 
USSR is of particu lar interest since it star ted  a PNE program soon af ter that  of the 
U.S. and the  program remains a vigorous one. The USSR has reported successful 
use of PNE in three areas: extinguishing  a gas well fire; stimulati ng an oil field; 
developing an underground storage  cavity for gas. Although the  USSR has called 
these  tests  successful, ther e have been no economic analyses presente d to support 
the  case that  these procedures are  cost effective, compared to the  non-nuclear 
altern atives.

The USSR ha s also evinced considerable inte rest  in applying PNE to excavation, 
specifically to help in the  construction of a canal between the  Kama and Pechora 
Rivers in order to reverse water flow from t he Arctic to the  Caspian Sea. There are 
no d ata  available to make any ju dgme nt as to the technica l and economic feasibility 
of this  project. Indeed, since the  approach of th e USSR to economic analyses tends 
to be on rat her different bases from those of the U.S., it may be that  the  kind of 
dat a of inte rest  which the  West would want to see will never become available.

The different conclusions which  the U.S. and the  USSR have apparently reached 
on t he  util ity of PNE is of considerable consequence since i t now seems tha t without 
stron g USSR interest, there almost surely would be no presen tation to the  U.S. 
Senat e of a Treaty  on PNE applications.

From the  point of view of arms control, specifically of minimizing the prolifera­
tion of nucle ar weapons, the  worrisome aspect of any efforts of curre ntly non­
nuclear nations  to develop nucle ar explosives for PNE is th at  unavoidably the  
nuclear explosive devices are  essentially the  same as those for a nuclear bomb. The
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development program which alerte d the world to the  implications  of this  fact is th at  
of India which exploded a nuclea r device, stated to be of 12 kt. yield, in the  
Rahasthan desert in 1974 and simultaneously announced th at  th e device was p art  of 
an Indian program on the  development of Peaceful Nuclear Explosions. This even 
was of deep concern to Ind ia’s neighbors, parti cularly Paki stan  which not surp ris­
ingly was acutely conscious of the fact the  Indian  development  program on nuclear 
explosives inescapably led to information on an  explosive device which could make a 
nuclear bomb as well as  a PNE, and hence, represented  a thr eat to Pakistan.  Since 
Pakis tan has recently persuaded  France to export to it nucle ar reactors for energy 
and a n uclear fuel reprocessing plan t which will ge nerate supplies of plutonium , the  
world is concerned th at  in the  not too dist ant  futu re there will be two nation s in 
South Asia which have informatio n on procedures to develop plutonium-based nu­
clear explosives.

There is a prima  facie case agains t PNE being of much interest to developing 
nations. Both the development  of nu clear  devices an d the ir application  are  capital- 
intensive, whereas developing nations  typically are sho rt of capital and have sur ­
pluses of laobr. Furt herm ore,  IAEA has for some years expressed willingness to t ake  
on a “servicing role” for exploding peaceful nucle ar devices for non-nuclear coun­
tries  which want to do tests  of PNE. However, this idea has not attr acte d much 
interest among the  developing nations.

CONCLUDING REMARKS

Recent studies of the  U.S. programs for application of PNE conclude th at  PNE 
are not currently  very  attr acti ve to the U.S. and indicate  th at  there is no significa nt 
likelihood that  PNE will have commercial utiliza tion in the  U.S. by 1990. Even 
though situations may be somewhat different in other countries, there do not 
appear  to be any obvious technical or economic reasons  why this negative conclu­
sion on the desirability of PNE should not apply to virtually all other nations. These 
points do not const itute  an argum ent to prohibit resea rch and development on 
possible peaceful uses of nuclea r explosives since the re are  many technica l unk ­
nowns and economic uncer taint ies. They do, however, strongly  suggest th at  if con­
tinued testing  of PNE repre sents  a subst antia l interference to desirable arms  con­
trol or d isarmament objectives, the potential benefits from P NE would not appe ar to 
be sufficient to perm it the ir testing to stan d in the  way. It is difficult, for example, 
to see why concern about PNE should inter fere  with negotiations toward a Compre­
hensive Test Ban Trea ty (CTBT), which banned all tests  of nuclea r expolsive de­
vices. At the very minimum , a 10-year moratorium on te sting  of PNE in context of a 
CTBT would seem to be a modest price to pay for the significant  progress towards 
arms control nonpro liferation tha t a Comprehensive Ban could represent.

The immediate problem facing th e U.S. Senat e is t he requests  for ratification of a 
pair  of treaties, the TTBT and the PNET. My own stron g preference would be for 
these trea ties to be put  aside and for negotiati ons to preceded vigorously on obtain­
ing a  Comprehensive Test Ban. I am aware, however, t ha t the  fact that  th ese earl ier 
treat ies were negotiated in good faith  by the USSR and the U.S. consti tutes a 
reason why ther e is press ure toward the ir ratific ation. I am parti cularly concerned 
about the proposed tr ea ty on PNE since I do not believe it repres ents a significant 
accomplishment in itself, and I do believe th at  its submission and ratific ation will 
make it more difficult for the U.S. and the USSR to argue effectively against 
programs of development of nuclea r explosive devices for PNE applications of the  
sort which India has alrea dy carried  out. To the extent th at  such programs would 
lead still more nation s of t he world to obtain the capabil ity to manu facture nuclear 
explosive devices including  bombs, it would be a step backward in our effort to slow 
down proliferation of nuclear weapons.

Sena tor Pell. Thank  you very much, Professor Long.
Dr. Panofsky, we will now h ear from you.

STATEMENT OF WOLFGANG K. H. PAN OFS KY, DIRECTOR  
STANFORD LIN EAR ACCELERATOR CENTER, STAN FORD, CALIF.

Mr. Panofsky. Tha nk you very much, Mr. Chair man. I appr eci­
ate  very much the  oppo rtunity to present my views on Sen ate  
ratif icatio n of th e TTBT an d the  T reat y on Peaceful Nuc lear Explo­
sions, or PNE ’s.

It is characteri stic  of the  problem before your  committee th at  
remarka bly litt le has  changed duri ng the  period, commencin g in
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1958, in which this  count ry has deliberated and negotia ted on the 
question of cessation of nuclear tests.

SIGN IFICANC E OF LTBT

The agreement  reached  in 1963, the  LTBT, has indeed all but 
eliminated the  adverse environmenta l consequences, primarily ra­
dioactive fall-out, of nuc lear  testing . It has done, however, very 
little , if anyth ing, to impede the  development of nuc lear  weapons 
in the  United States  and the  Soviet Union, nor to affect stockpile 
confidence firings and most n uclear weapons effects tests.

The LTBT has had one mili tarly very significant result and tha t 
is it has prevented complete tests  of single or mult iple nuclear 
explosions as they affect the  resistance of hardened missile silos to 
nuclear attack .

Thus, the  LTBT has  made it more difficult for a mili tary  p lanner 
to gain the  information required to destroy ICBM’s in the ir silos 
with very few survivors left to reta liate. In this  sense, the  LTBT 
has contributed to the  main tenance of Minuteman as a viable arm 
of the  U.S. deterrent forces for a very long time to come.

IMPACT OF NUCLE AR TEST RESTRICTIONS AT  THIS TIME

Most would agree that  had we been able to reach agreement  in 
1963 on a comprehensive nuclear test  ban trea ty, adhered to by 
both the  Soviet Union and the  United States, and monitored by 
national means utilizing the  detection and identif ication  capabili­
ties which an improved seismology and other survei llance  technol­
ogies can provide, then U.S. national  security would have been 
stron ger today.

Nuclear weapons technology is a mature  art , and there fore fur­
ther nuclear weapons development may lead to some increases  in 
efficiency or to adap tatio n to specialized missions, but  is not apt to 
result in qualitatively new developments. Even numerica l improve­
ments in such q uant ities  as yield to weight ratio  a re approaching a 
limit.

I would like to  add here  parenthe tica lly that  I consider the  much 
discussed neut ron bomb, the  W-70 Mod. 3 warhead for the  Lance 
system, to be in the  category of a specialized adaptat ion rather 
than  a  substantia l d epa rtu re from the role of o ther tactical nuclear 
warheads .

The detailed perform ance of most weapons systems, both in stra ­
tegic and tactical fields, is ap t to depend much more strongly on 
the  evolution of the nonnuclear components of the  system, rather 
tha n on improved design of the  n uclear warhead.

Accordingly, any nuc lear  tes t restr iction s at this  time are not 
likely to have a signif icant  impact on the arms competition be­
tween the  United  States and the  Soviet Union. However, the prin­
cipal motivation for pursing a comprehensive  nuclear test  ban 
trea ty, or CTBT, rela tes to the  issue of nuclear non-proliferation.

Here  the  linkage is both political and technical. By agreeing to 
the  preamble of the  NPT, and as a signatory to the  Limited Nucle­
ar  Test Ban, this  country  has underta ken  a solemn obligation to 
strive in good faith toward the  attain me nt of a CTBT. The lack of 
progress on the  part of th e Soviet Union and the  United  States  in
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reaching a CTBT has  added to the cynicism w ith which the  NPT is 
viewed by some natio ns and individuals. This cynicism would not 
be a lleviated in itself, once this count ry has ratif ied the  TTBT now 
before th e Senate.

On the contrary, ratifi cation of the  Threshold Test Ban Treaty 
would actua lly be counterproductive to the cause of nonpro lifera­
tion if it served to dimin ish the pressure toward attain me nt of a 
comprehensive ban.

RECOMMENDATION

My recommendation, therefore, is that  the Sena te ratify the
* TTBT, b ut in a strongly expressed context that ratifi cation is given 

with the full understanding that  the  TTBT is a step toward a 
comprehensive ban ra ther  tha n a term inal  objective in its own 
right.

1 The technical reason why a comprehensive tes t ban agreement
would serve the cause of nonproliferation is, of course, the  fact  tha t 
nonnuclear nations could not with confidence develop a nuclear 
explosive without n ucle ar testing.

The LTBT of 1963 cur ren tly  has more tha n 100 signatories, and 
it would be expected simi larly  that  a comprehensive ban would be 
adhered to by a  very la rge number of othe r nations.

Accordingly, a CTBT would cons titute  a direct limit  on the 
number of nations which could acquire nuclear explosives.

ARGUMENTS AGAINST CTBT

The previous remarks  outline some of the  main  reasons for 
strongly support ing the  t hrus t toward a CTBT. This committee  has, 
of course, heard  and will continue to hea r argumen ts expressing 
the  opposite point of view. The argu men ts tend  to fall into four 
categories:

One, the  possibility th at  the  Soviets would chea t under a CTBT 
while the  United Stated  would not do so;

Two, the  reliab ility of t he  U.S. nuc lear  weapons stockpile could 
not be verified under a  comprehensive  ban;

Three, the U.S. weapons labora tories  would dete riorate  unde r a 
comprehensive ban, while the  Soviet labora tories  could be main­
taine d by coercion to function effectively;

* Four, a comprehensive ban  would inte rfere  with  programs cur­
rently planned for ce rtain U.S. mi litary systems.

Let me comment on each of these  four items briefly in turn .
► POSSIBLE EVASION

There is no question th at  regard less of the progress which has 
been made in verification technology, to which previous witnesses 
have referred, it will a lways be possible for a  de termined evader to 
carry out a small num ber of tests at  low yield that  canno t be 
identified by national techn ical means alone. Onsite inspection 
offers very littl e incremental  ver ification capability. However, some 
residual risk of detection always remains, even if technical  verifica­
tion means have not detected the violation.

It is exceedingly unlikely that  resul ts of such test ing would be of 
substan tial  milit ary significance. This conclusion is based upon
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some of my rema rks made before about  the  ma tur ity  of nuclear 
weapons technology. As a res ult of this  situation, the  incentive to 
take the risk of evasion is very small, and the  mili tary  conse­
quences of evasion are minimal.

STOCKPILE VERIFICATION

As fa r as this  argu men t is concerned, the  committee should note 
that it has been amply demo nstra ted th at  stockpile verificat ion can 
be ca rried  o ut without benefit  of nuclear  testing.

On a longer time scale, the re may well be a gradual deteriora ­
tion of confidence which mil itar y plan ners  have in the  reliability of 
the nucl ear weapons stockpile.

I believe on balance th at  this  is a beneficial effect because it 
would tend  to discourage preemptive counterforce  strik es against 
the  deter ren t forces of the opponent. In contrast, the  det erre nt 
value of nucle ar weapons is hardly affected by small decreases in 
reliability.

WEAPONS LABORATORIES

A frequently  heard argument  against a CTBT rela tes to the 
viability of the  weapons laborato ries. Indeed, in the  absence of 
nucle ar test ing the  viability  of nucle ar weapons labora tories  would 
be downgraded in time.

However, I believe tha t this  argument  applies at  le ast as much to 
the Soviet Union; the  very essence of arm s control is th at  the 
milit ary R. & D. capabili ty of all part ies be impacted.

I do not believe in the  assertion  th at  the  Soviet Union would be 
in a position under a CTBT to  coerce highly productive weapons R. 
& D. while the United  States would not. Creativity canno t be 
coerced.

In fact, wisely, the U.S. ERDA-supported weapons laboratories, 
namely  Livermore and Los Alamos, have diversified the ir activity 
so th at  roughly  hal f of the ir funding  is now dedicated to direct 
energy- related  programs. Some of the  technology involved in such 
programs overlaps th at  of weapons technology. Moreover, the 
United State s has facilities superior to those of the  Soviet Union in 
the  field of c omputat ion rela ted to weapons design and in simula ­
tion of weapons phenomena.

EFFECT ON PRESENT PROGRAMS

The mil itary impact of an arms control measure should be 
judged by a net  assessment ra th er  tha n simply by its effect upon 
planned U.S. programs. In this  respect, I believe th at  on balance, a 
CTBT would be a net gain to U.S. securi ty.

TTB TREATY

Were it not for the  assum ption th at  the  Threshold Test Ban 
Trea ty should be viewed as a step toward  a comprehensive  test 
ban, and were it not also for the  fact th at  the  Threshold Test Ban 
Trea ty now before you has been negotiated in good fait h by this 
Government, I would be opposed to its ratifica tion.
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Viewed as an agreement in isolation one might consider the  
TTBT to be worse tha n nothing. The threshold  of 150 kt  is set so 
high that it bears  l ittl e relat ion to the much lower threshold which 
might be related  to confident verification.

Therefore the  conclusion that  the  magnitude of the threshold of 
150 k t was defined by the  desire of weapons designers to have the  
treaty  offer a minim um impediment to the ir work is inescapable. 
Moreover, the  very fact that  the  TTBT exempts  peaceful nuc lear  
explosions is a poor precedent for progress toward a  CTBT.

As has been amply discussed before this committee, even with 
extensive and probably unacceptably  intrusive and expensive in- 

• spection measures , the re is no known way in which one can pre­
vent milit ary benefi ts from accruing from peaceful nuclear explo­
sions. Once a  n onnu clear nation has detona ted a nuclear explosion, 
be it for peaceful or mili tary  purposes, it has joined the  ranks of 

' nuclear  weapons states .
INCLUSIO N OF PEA CEFUL NUCLE AR EXPLO SIONS

Notwi thstanding this  cri ticism of the  TTBT if  viewed in isolation, 
the re is one constructive  aspect of the  inclusion of peaceful nuc lear  
explosions in the TTBT and of the  subsequent history leading to 
the  t rea ty governing the conduct of PNE’s.

As the TTBT was framed in 1974, the  design of the  detailed rules 
governing the conduct of PNE ’s was relegated to a sepa rate  negoti­
ation. At that  time, Mr. Chairman, it was not clear whe ther  this  
sepa rate  negotiat ion would lead to the  e stablishm ent of a different 
and possibly higher threshold  for PNE ’s re lativ e to the threshold of 
150 kt  specified for mil itary explosions.

After labeling for well over a  year to a rrive at  a higher threshold 
for PNE ’s t han  for mili tary  explosions, the  negot iators  finally  con­
cluded that  they were unable  to do so in a manne r which could be 
adqua tely verified. Therefore the  PNE Treaty  and its annexed 
protocol now before  the  Senate cons titute  an ins trument which is 
designed to assure the  nations of the  world th at  the  thresh olds 
permitted  for single peaceful nuc lear  explosions and for mili tary  
explosions correspond to the same yield. The t reaty  does not assure 
that  peaceful nuclear explosions are, in fact, peaceful.

The negotiations preceding the treaty  failed in arriv ing at mutu- 
k ally acceptable cri ter ia which would distinguish  mili tary  from

peaceful nuclear explosions. This is an impor tant  lesson. It means  
that  as we proceed to a comprehensive nuclear tes t ban trea ty, and 
I believe we must,  Mr. Chairman, peaceful nuclear  explosions must  

> be excluded entire ly. There is no valid reason to extend hope that
the  negotiat ing effort which failed to achieve its goal of distingu ish­
ing peaceful from mil itary explosions in the  context of t he TTBT 
will succeed in the  context of a tre aty  in  which mili tary  explosions 
are  banned entirely.

Professor Long has  e labora ted on the mer it or lack of merit from 
the  economic point of view of peaceful nuclear explosions. I would 
only like to add one rem ark which, to me, is a controll ing point, 
and that  is, should the  exploita tion of PN E’s for resource  recovery 
projects, such as oil and gas s timulation , turn  out to be economical, 
this  could only be tr ue  on a scale which requires nuclear explosions 
to be carried out at a rat e of hund reds or thousands per year. Th is ,
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in turn , would demand an ind ustrial  technological base and traffic 
in nuclear explosives of a volume which involves danger s of diver­
sion, highjacking, and so forth, which would dwarf  th e risks which 
are now under so much discussion both before the  Congress and 
the people in connection with the  plutonium economy inherent to 
civilian nucl ear power using reprocessing of fuel rods for the  pluto­
nium breed er reactor.

Discussions of the possibility of verifying that peaceful nuclear 
explosions are indeed peaceful tend to ignore the  enormous volume 
of explosions which would have to be conducted, should PNE’s 
really reach a stat e of productivity.

RECOMMENDATION

Let me rela te these  observat ions to my recommendation on the 
PNE trea ty.

I recommend th at  the  Sena te rati fy the  treat y. In so doing the 
Senate should emphasize th at  th is ratif icatio n in no way endorses a 
future PNE exemption or other special consideration for PNE ’s in 
connection with a comprehensive  t est  ba n trea ty.

Rath er, the  Senate  should emphasize th at  the  very na tur e of the  
PNE Trea ty now being ratifi ed is such th at  it does not disting uish 
between peaceful and mili tary  nucl ear explosions. Instea d, the 
trea ty establishes criteria  and procedures assuring th at  t he yield of 
milita ry and single peaceful nucl ear explosions be essen tially  equal 
and thereby removes any incentive towar d abuse of peaceful nucle­
ar explosions for milit ary purposes.

Than k you, Mr. Chairman.
[Mr. Panofsky’s prepared  s tatem ent follows:]

Prepared Statement of W. K. H. Panofsky

I appreciate very much the opportunity to presen t my views on Senate ratifica­
tion of the  Threshold Test Ban Trea ty (TTBT) and the Peaceful Nuclea r Explosions 
Treaty (PNE). I have had the previous opportunity to testify on the  TTBT before 
this Committee on September 12, 1974, and I also testified on the desirabil ity of a 
Comprehensive Nuclear Test Ban before a Subcommittee of this Committee on May 
1, 1973. As before, I am testifying today as a private  citizen who has maintain ed 
contact with the nuclear test ban problem since 1958.

It is characteristic of th e problem before your Committee that  remarkably  little 
has changed during the period, commencing in 1958, in which this  country has 
deliberated and negotiated on the question of cessation of nuclear tests. As you 
know, agreem ent was reached in 1963 on a  Limited Nuclear Test Ban (LTBT) which 
banned nuclear explosions, milita ry or peaceful, in the atmosphere, in space, or 
under water. This trea ty has all but  eliminated the adverse environm ental conse­
quences, p rimar ily radioactive fall-out, of nuclear testing  by its signatories. Howev­
er, it has done little, if anyth ing, to impede the development of nuclear weapons in 
the U.S. and the USSR, nor to affect stockpile confidence firings and most nuclear 
weapons effects tests. The LTBT has  had the  m ilitari ly significant resu lt of prevent­
ing complete tests  of single or multip le nuclea r explosions as they affect the resis­
tance of hardened  missile silos to nucle ar attack.  Thus the LTBT has made it more 
difficult for a milita ry planner to gain the information  required to destroy ICBM’s 
in their silos with very few survivors left to retaliate. In this sense, the LTBT has 
contributed to the maintenance of Minuteman as a viable arm of the  U.S. deterrent 
forces for a long time ahead.

The LTBT has thus  had a useful effect environmentally  and, to a limited extent, 
has contributed to strategic  stability. Yet most would agree tha t had we been able 
to reach agreem ent in 1963 on a Comprehensive Nuclea r Test Ban (CTBT), adhered 
to by both the  Soviet Union and the  United States, and monitored by National 
Means utilizing the detection and identification capabilities which an improved 
seismology and other  surveillance technologies can provide, then U.S. national
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security would have been stronger today.

As I have testified before this Committee on the earl ier occasions cited, I believe 
tha t nuclea r weapons technology is a  matu re ar t and that  fur the r nuclea r weapons 
development may lead to some increases in efficiency or to ada ptation to specialized 
missions, b ut is not apt to result in qualitat ively new developments. Even numerical 
improvements in such quant ities as yield-to-weight ratio  are approachin g a limit. I 
would like to add here paren thetically  that  I consider the much discussed “neutron 
bomb” (the W-70-Mod. 3 warhea d for the LANCE System) to be in the category of a 
specialized adaptation rat her  than  a substantial  departure  from the role of other 
tactical nuclea r warheads.

Since nuclea r weapons technology is a mature undertaking, the detailed perfor­
mance of most weapons systems, both in the strateg ic and tactical fields, is apt to 
depend more strongly on the evolution of the  non-nuclear components of the system 
than on improved design of the  nuclea r warhead. Accordingly, any nuclear test 
restrictions at this time are not likely to have a significant impact on the arms 
competition between t he U.S. and the  Soviet Union. However, the  principal motiva­
tion for pursuing a Comprehensive Nuclear  Test Ban Treaty  (CTBT) relates  to the 
issue of nuclear non-proliferation. Here the linkage is both political and technical. 
By agreeing to the preamble of the Nuclear Prolifera tion Treat y (NPT), and as a 
signatory to the Limited Nuclear Test Ban, this country has unde rtake n a solemn 
obligation to strive in good faith  toward the  atta inm ent  of a Comprehensive Test 
Ban Treaty. The lack of progress on the  part of the  Soviet Union and the United 
States in reaching a CTBT has  added to the cynicism with which th e NPT is viewed 
by some nations and individuals. This cynicism would not be alleviated in itself, 
once this country has ratified the  T hreshold Test Ban T reaty now before the Senate. 
On the contrary, ratification of the  TTBT would actually be counterproductive to 
the cause of non-proliferation if it served to diminish the pressure  toward att ain ­
ment of a comprehensive ban.

My recommendation, therefore, is tha t the Senate ratify the TTBT, but in a 
strongly expressed context th at  ratification is given with the full unders tanding  
tha t the TTBT is a step towards a comprehensive ban rat her than  a terminal 
objective in its own right .

The technical reason why a  Comprehensive Test Ban Agreement  would serve the 
cause of non-proliferation is, of course, the fact th at  a non-nuclear nation could not 
with confidence develop a nucle ar explosive without  nuclea r testing. The LTBT of 
1963 curre ntly has more tha n 100 signatories, and it would be expected similarly 
tha t a comprehensive ban would be adhered to by a very large number  of other 
nations. Accordingly, a CTBT would constitute a direct limit on the  number of 
nations which could acquire nucle ar explosives.

The previous remarks outline some of the main reasons for strongly  supporting 
the thr ust  toward a CTBT. This Committee has, of course, heard  and will continue 
to hear  argrum ents expressing the  opposite point of view. The argum ents tend to 
fall into four categories:

1. The possibility t ha t the Soviets would cheat under  a CTBT and  develop nuclear 
devices while the United States would not do so. As a result,  the  United States 
would suffer a serious milita ry disadvantage.

2. The reliability of the  U.S. nuclear weapons stockpile could not be verified under  
a CTBT.

3. The United States weapons la boratories would deteriora te unde r a CTBT while 
the Soviet laboratories  could be maintai ned by coercion to function effectively.

4. A CTBT would inter fere with programs curre ntly planned for certa in U.S. 
military systems.

Let me comment on each of these four a rguments in turn.
1. Possible evasion.—There is no question that , regardless of whatever  progress is 

made in verification technology, it will always be possible for a determi ned evader 
to carry  out a small numbe r of tests at  low yield tha t cannot be identified by 
nationa l technical means alone. On-site inspection offers very little  incremental 
verification capability. However, some residual risk of detection always remains 
even if technical verification means have not detected the violation.

It is exceedingly unlikely th at  results  of such testing  would be of substa ntial 
militar y significance. This conclusion is based upon the maturity  of present nuclear 
weapons technology, and the fact th at  the performance of m ilitary systems is now 
largely controlled by the nonnuclear rath er tha n nucle ar hardware . As a result of 
this  situation, the incentive to take the risk of evasion is very small, and the 
milita ry consequences of evasion ar e m in im al

2. Stockpile verification.—As far  as the second argum ent is concerned, the Com­
mittee should note tha t it has been amply demonstrated tha t stockpile verification
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can be carried out without benefit of n uclea r testing. On a longer time scale, there  
may well be a gradual deteriora tion on both sides in  the confidence which military  
planners have in the reliability  of the  nuclea r weapons stockpile. On balance, I 
believe this to be a beneficial effect in that  it would tend to discourage preemptive 
counterforce strikes  against  the deterre nt forces of the opponent. In contras t, the 
deterrent value of nuclea r weapons is hardly affected by small decreases in reliabil­
ity.

3. Weapons laboratories.— A frequently  heard  argum ent against  a  CTBT relates to 
the viability of the  weapons laboratories and the  maintenance of a genera l research 
and development base for nuclear weapons. Indeed, in the absence of nuc lear testing 
the viability of nuclear weapons development will be downgraded in time. I believe, 
however, th at  this applies both to the  United States and the Soviet Union; a 
component of successful arms control is that  the militar y R&D capability of all 
parties be impacted. I do no t believe in the  assertion that  th e Soviet Union would be
in a position under a CTBT to coerce highly productive weapons R&D while the ’
United States  would not. Creativity cannot be coerced. Wisely, the  U.S. ERDA- 
supported weapons laboratories, namely Livermore and Los Alamos, have diversi­
fied the ir activity  so tha t roughly half of the ir funding is now dedicated to direct 
energy-related programs. Some of the  technology involved in such programs over­
laps that  of weapons technology; moreover, the United States has facilities superior ’
to those of the Soviet Union in the field of computation related to weapons design 
and in sim ulation  of weapons phenomena.

For these reasons, the assertion th at  a CTBT would impact the weapons R&D 
base of the United States more unfavorably  tha n that  of the Soviet Union is 
difficult to support. Moreover, should the trea ty be abrogated, weapons competence 
could be restored to a present level perm itting  routine weapons verification  tests to 
be resumed in a mat ter of a year  or so, and full-scale development could be 
reestablished within several years. In addition, the abrogation of a treaty  such as a 
CTBT would imply a major nation al emergency, and I should like to remind the 
Committee th at  in World War II nucle ar weapons were developed start ing  from 
nothing but an idea in a period of only four years. If you combine thes e observations 
with the fact that  the weapons stockpile based on existing designs will continue to 
be in existence, and also with the general mat urity  of nuclea r weapons technology, I 
do not see how the mat ter of viability of the nuclear weapons laboratorie s can be a 
controlling factor or even a subst antia l consideration in judging the wisdom of 
proceeding with a CTBT.

4. Effect on present programs.—The milita ry impact of an arms control measure 
should be judged by a net assessment rat her  than simply by its effect upon planned 
U.S. weapons systems. A CTBT would natu rally  affect current U.S. plans, but this 
would also be true  of Soviet activities. On balance, considering the stat e of technol­
ogy, a  CTBT adhered to by both parties would lead to a small, but significant, gain 
in U.S. security, quite apa rt from its  value in nuclear non-proliferation.

To summarize, for the reasons given above and those given in my previous 
testimony before this Committee, I strongly advocate a continuing  major effort 
toward enact ment  of a CTBT, not as a significant tool in limiting the Soviet-U.S. 
arms race, but  rath er as a major step forward in limiting the proliferation  of 
nuclear  weapons.

Thus far I have been discussing the  merits  of a  CTBT, rat her  tha n those of the 
TTBT and PNE treat ies tha t are before your Committee. Let me tur n now to  the  <
TTBT.

Were is not for the assumption th at  the  TTBT should be viewed as a step toward 
a CTBT, and were it not also for the  fact that  the  T l’BT now before you has been 
negotiated in good faith by this government,  I would be opposed to its ratification.
Viewed as an agreement in isolation one might consider the TTBT to be “worse <
than nothing.” The threshold of 150 KT is set so high that  it bears little  relation to 
the much lower threshold which might be related to confident verification by 
national devices observing seismic events. Therefore the conclusion that  the magni­
tude of the threshold of 150 KT in the  TTBT was defined by the desire of weapon 
designers to have the trea ty offer a  minimum impediment to their work is inescap­
able. Moreover, the very fact tha t the  TTBT exempts peaceful n uclear explosions is 
a poor precedent  for progress toward a CTBT. As has been amply discussed before 
this Committee, even with extensive, and probably unacceptably intrusive and 
expensive, inspection measures, the re is no known way in which one can prevent 
militar y benefits from accruing from peaceful nuclear explosions. Therefore any 
exemption of peaceful nuclear explosions would negate a major non-proliferation 
objective of a test ban treaty.  Once a non-nuclear nation  has detonated a nuclear 
explosion, be it for peaceful or milit ary purposes, it has joined the rank s of nucle ar 
weapons states. Thus the distinction between milita ry and peaceful nuclear explo-
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sions is fundamentally destruct ive to th e non-proliferation objectives of any test ban 
treaty.

Notwithstanding this criticism of the TTBT if viewed in isolation, there is one 
constructive aspect of the  inclusion of peaceful nuclear explosions in the TTBT and 
of the subsequent history leading to the trea ty governing the  conduct of PN E’s. As 
the TTBT was framed in 1974, the design of detailed rules governing the conduct of 
PNE’s was relegated to a separate negotiation. At th at  time it was not clear 
wheth er this separat e negotiation  would lead to the establishmen t of a  dif ferent and 
possibly higher threshold for PNE’s rela tive to the  threshold of 150 KT specified for 
milita ry explosions. After laboring for well over a year  to arriv e at a higher  
threshold for PNE’s, the negotiator s finally concluded t ha t they were unable to do 
so in  a mann er which could be adequately verified. Therefore the PNE trea ty and 
its annexed protocol now before the  Senate constitu tes an inst rum ent which is 
designed to assure the nation s of this world t ha t the thresholds permi tted for single 
peaceful nuclear explosions and for milita ry explosions correspond to the same 
yield; the trea ty does not assure tha t peaceful nuclear explosions ar e in fact peace­
ful. The negotiations preceding the trea ty failed in arriv ing at  mutually acceptable 
crite ria which would distinguish militar y from peaceful nuclea r explosions. This is 
an improtant  lesson. It means that  as we porceed to a Comprehensive Nuclear Test 
Ban Treaty peaceful nu clear explosions must  be excluded enti rely. There is no valid 
reason to extend hope t ha t the  negotiating effort which failed to achieve its goal of 
distinguishing peaceful from milita ry explosions in the context of the TTBT will 
succeed in the context of a treaty  in which milita ry explosions are  banned entirely. 
Therefore in moving towards a Comprehensive Nuclear  Test Ban the nations of the  
world must realize that  any  conjectured benefits of peaceful nuclear explosions 
must be foregone.

As I have testified before, I do not believe that  net benefits of peaceful nuclea r 
explosions are significant, if they exist at  all, and this point of view has now been 
generally  accepted in the United States. Accordingly the “Plowshare” program 
formerly conducted vigorously by AEC/ERDA is now supported at  a  minimum level, 
and no U.S. nuclear test explosions for peaceful purposes are present ly planned. 
This disillusionment stems from more realistic analyses rela ting  to the economic 
aspects o f nuclea r explosions for peaceful purposes which h ave supplanted the more 
optimistic earlier assessments. Apparently the resulta nt pessimistic economic assess­
ment  is not fully shared by th e Soviet Union. The Soviets are  st ill continuing  a PNE 
research and development program of moderate size and are  reported  to  be insisting 
on an exception for PNE explosions in the  negotiations now in progress which will 
hopefully lead to a Comprehensive Te st Ban Treaty.

The inter est in PNE’s cente rs on excavation projects on the  one hand, and a 
variety  of underground engineering projects on the other; the  USSR seems to be 
concerned with both. The Soviets have reaffirmed tha t they  wish to adhere  strictly 
to the terms of the Limited Nuclear Test Ban Treat y of 1963 (LTBT) which specifies 
among other  provisions th at  underground nuclear explosions shall not lead to 
measurable radioactivity being propagated across the  borders of the  country con­
ducting the detonation. Yet no one ha s demonstrated how excavation projects of any 
significance can be carried  out which meet this criterion specified in the LTBT. 
Thus I do not believe t ha t a PNE exception to a Comprehensive Nuclear Test Ban 
has any merit  if its purpose is the conduct of excavation projects. Underground 
engineering  projects, on the  othe r hand, could be pursued in compliance with the 
LTBT. However, the  economic incentives and even the feasibility for carrying out 
programs like gas and oil stimula tion, reclamation of shale by in situ retorting, 
breeding of fissionable mate rials  by therm onuclear explosions, and similar  projects 
are very much in doubt. Moreover—and this to me is a controlling point—should 
the exploitation of PNE ’s for  resource recovery projects such as oil and gas s timula­
tion tur n out to be economical, this would only be on a scale which requires nuclea r 
explosions at  a rate  of hundreds or thousan ds per year. This in tur n would demand 
an indus trial technological base and traffic in nuclear explosives of a volume which 
involoes dangers of diversion, highjacking, etc., that  would dwar f the risks which 
are now under so much discussion in connection with the  plutonium economy 
inhe rent  to civilian nuclea r power using reprocessing of fuel rods for t he plutonium 
breeder  reactor. Discussions of the  possibility of verifying th at  peaceful nuclea r 
explosions are indeed peaceful tend to ignore the  enormous volume of explosions 
which has to be conducted, should PNE’s really reach a stat e of productivity.

Let me relate  these observations to my recommendation on the  PNE treaty:
I recommend that  the Senat e ratify the  treaty. In so doing the  Senate should 

emphasize tha t this ratification  in no way endorses a futu re PNE exemption or 
othe r special consideration for PNE’s in connection with a CTBT. Rather , the 
Senate should emphasize th at  the very nat ure  o f the  PNE tre aty  now being ratified
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is such th at  it does not  dist ingu ish betw een peaceful and  mi lita ry nucle ar explo­
sions. Instead, the  tre at y estab lishe s cri ter ia and procedures  ass uring th at  th e yield 
of mil itary and  single peaceful nuc lear explos ions be essentially  equal and  the reb y 
removes any ince ntiv e towa rd abuse  of peaceful nuc lea r explosions  for mi litary  
purposes.
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Sena tor Pell. Tha nk you very  much indeed, Dr. Panofsky.
I would be inte rested in the comments of each of you on this 

next question.

CONSTRAINT PROVIDED BY TTBT

Do you believe t ha t the  Threshold Test Ban Treaty  will const rain 
the  Soviets in any partic ula r way?

Mr. Ikle. Mr. Chai rman , as I have mentio ned in my testimony 
alread y, the  fact is t ha t before these  t rea ties  const rained them  they 
were testing high er yields. My expecta tion would be th at  if these 
trea ties  did not come into force and the  present  inhibitions would 
there fore expire, they would ret urn to testing higher yields. I thin k 
it is this prospect th at  we must  seriously consider as the  pros and 
cons of ra tifica tion are  being contemplated.

Senator Pell. Dr. Panofsk y?
Mr. Panofsky. I believe in a minor way, yes. Part icul arly , I 

believe that the  TTBT will constrain development of ano ther  gen­
erat ion of specialized wa rhead s for t he MIRV forces.

However, I would like to re-emphasize th at  nei the r the  Thre sh­
old Tes t Ban T reaty  nor, I believe, a comprehen sive tre aty  will do a 
gre at deal in itse lf towa rd dampening the arm s race between the 
United States  and the  Soviet Union.

I believe th at  considering where we are  now in the  sta te of 
ma tur ity  of th e technology, the  main impact of f urt her cons train ts 
on test ing rela te to nuc lear  weapons proliferatio n ra ther  tha n to 
the  U.S.-U.S.S.R. arms competition.

Sena tor Pell. Dr. Long?
Mr. Long. I agree with  Dr. Ikle, th at  the TTBT would, in fact, 

constrain  both sides in test ing  ve ry large nuc lear  explosive devices, 
which the re might be reasons  to do. So it would repr esent a con­
stra int.
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It is a symmetrical con stra int and I would like to point out as a 
supplement th at  appa rent ly in the  PNE area  we would end up 
with a curious situation where  the  con strai nt did not seem to act 
symmetrically. We in the Unite d State s have pre tty much decided 
that the re is nothing much in PNE. If we ended up a few years 
from now with a situa tion where  the  Soviets were behaving as Dr. 
Panofsky just described, sett ing  off liter ally  hund reds of PNE’s a 
year under the  argu men t th at  they  were in the ir purposes econom­
ic a nd we were settin g off none, the re would be a ra ther  spectacu­
lar  dissymmetr y between the  two countries.

NAT IONS OUTSIDE SOV IET  UNION INTERESTED IN PNE’s

Sena tor Pell. Dr. Panofsky, I was wondering  if you believe th at  
the re are  any nations outside the  Soviet Union th at  are  actively 
intereste d in the  so-called peaceful nucl ear explosions?

Mr. Panofsky. There have been at times. There  had been an 
inte rest  on the  par t of Indone sia for a cert ain canal. There  had 
been an inte res t in a cert ain Aus tral ian harbor . But most of the 
inte rests have all but disappeared.

SOVIET DESIRE TO MAINTAIN PNE OPTION

I would also like to emphasize th at  those outside inte rests are 
mainly  rela ted to excavation  projects. I would like to emphasize 
th at  it is my opinion—and I would like to express it somewhat 
stron ger tha n preceding witnesse s—that  economic conduct of exca­
vation projects is total ly incompa tible with  the  LTBT. The Soviet 
Union has reaffirm ed its position th at  it would stric tly adhere to 
the provisions of the  LTBT, and  it has never  clearly  explained how 
it considers its position on such adherence to the  LTBT to be 
consis tent with its position on wishing to mai ntai n the  option on 
PNE’s for excavation.

Sena tor Case. What  do you thi nk  is the rationaliz ation ?
Mr. Panofsky. I believe it is a mixtu re. I believe they are  inter­

ested in the  underground engineeri ng projects. I believe the re is a 
fair amo unt of dissention with in the  Soviet Union on the  question 
of economic meri t of P NE’s. In fact, the  ma tte r of P NE’s is one of 
the  few issues where th at  dissent ion on a vital  public policy issue 
on the  pa rt of the Soviet Union  has actua lly surfaced in public. I 
believe they  simply have not resolved the  ma tter and  theref ore 
wish to mai ntai n the ir options open. I believe it is a ma tte r which 
we should consider to be a negotiable  ma tte r ra ther  tha n being a 
ma tte r which we must  accept as a fixed condition for futu re pro­
gress in arms control.

LIMIT WE CAN  GET FROM SOVIET UNION

Senator  Case. Do any of you, including our firs t two witnesses, 
Dr. Rath jens  and Dr. Scoville, think  you c an give us any indication 
as to whether this is the  absolu te limit  we can get at  the  prese nt 
time  from the  Soviet Union?

Mr. Long. I think it is almo st the  other way. The fact th at  the 
Soviets have agreed to go back to negot iating  a comprehensive test  
ban trea ty, th at  those negotiations  are  underway, strongly carrie s 
the  air  th at  they are  intere sted.
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I must  say th at  the  time sequence down the  line strik es me as 
mildly ridiculous. We go through  a lot of gea ring up of hea rings in 
an effort to rati fy a threshold tes t ban tre aty  a nd an accompanying 
PNE trea ty, simultaneo usly studying a negot iating  toward a CTBT 
which, if negotiated in the  reasonably nea r future, would push 
these  as ide completely. This is an  odd sequence of events.

Senat or Case. Yes, and  we are  asked to do it, too. We are  jus t 
trying to do our duty.

Any time th at  a distinguished  group of people, such as you 
gentlem en, is brought togeth er, public discussion is not wasted. I 
reall y mean tha t. People forget about  these things.

My own recollection of things th at  you have told me before in 
the  past needs refre shing from time  to time and I am personally 
very glad to see you, a ll of you.

POSSIBILITY OF SECURING CHINESE AND FRENCH ADHE RENCE TO 
CTBT

Sena tor Pell. Do any  of you see any possibility of securing  
Chinese and French adherence  to a comprehensive tes t ban treaty ? 
Do you have any thou ghts  on how we can move in th at  direction.

Mr. Ikle. I think th at  is one of the  difficulties  in making a 
comprehensive tre aty  univers al. One may tend  to exaggerate the  
proliferation benefits of a comprehens ive trea ty.

If you look at the  count ries th at  are  still perm itted  to test,  th at  
is, at  the  countr ies which are  not par ty to the  Non-Proliferatio n 
Treaty; countr ies with  nucl ear inte rests are  Brazil, Argen tina, 
India, and Paki stan . All of the  other countries, the  nonn uclear 
weapons states , are  already not allowed to tes t because they are  
par ty to the Non-Prolifera tion Treaty.

So, the  question arises , would a comprehen sive ban be jo ined in 
by these  countrie s, and  part icula rly, as you ask, Mr. Chairm an, by 
China. My expectation would be th at  this  may take a very long 
time, or, in the  case of a count ry th at  contin ues weapons tests, as 
China  would, would th is at  some point prove disrupt ive.

Now t ha t is not a reason agai nst going for a comprehen sive ban, 
but  it indicates  th at  the re are  fur the r difficulties  ahead,  even if we 
have reached t ha t target.

Sena tor Pell. Dr. Panofsky.
Mr. Panofsky. My opinion is sim ilar.
I believe the re is no chance th at  in the  near future  the  Peoples’ 

Republic of China would join in a CTBT, and it is unlikely th at  
Fran ce would. In fact, the  suspicion is th at  the  insistence by the  
Soviet Union, which was surfaced at  some time  thoug h never  very 
firmly  voiced, to have China  join was actually a move to embarras s 
the  Peoples’ Republic of China.

However, the  gene ral record of the PRC has been in respect, for 
instanc e, to nucl ear nonproliferation,  to oppose it publicly, as being 
a means  for the  super powers to preserve  the ir hegemony, the ir 
supremacy. However, in fact, the  Peoples’ Republic of China has 
not prolife rated nuc lear  weapons. Therefore, one can at  leas t 
extend  the  forecast th at  the  PRC would not join a test  ban tre aty  
and would, in fact, conti nue testing, but th at  in time  the  situa tion  
may well change. A possible response to this  sit ua tion would be to 
consider a time limit  or some simila r provision to a CTBT.

96-875 0  - 78 - 11
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Senator P ell. Dr. Long?
Mr. Long. I agree.
Senator  Pell. Thank  you very much.
Senator Case.

EFFECT ON U.S. NATIONAL SECURITY OF REACHING 1963 CTBT

Senator  Case. First,  Dr. Panofsky, you say in your stateme nt 
tha t if we had had a comprehensive tes t ban treaty  and had been 
able to reach one in 1963, assuming adequate monitor ing which 
was possible, our U.S. national  security would have been stronger 
today.

Would you please develop why you think  tha t is so?
Mr. Panofsky. Yes, I can, thoug h within some limits.
Clearly in 1963 there was litt le question that  our technology, 

relative to that  of the  Soviets in respect to nuclear warheads, was 
more advanced in many respects. As an example, the  Soviet ability 
to package very high-yield warheads  in multip le reentry vehicle 
missiles would have been very much impaired and we would not 
have faced as much of a  th reat  from the  Soviet MIRV as we are 
facing today.

Similar rema rks apply to some of the t actical weapons.
In general, I believe the difference in technology between the  

Soviet Union and ourselves was very much more in our favor at 
that time tha n it is today. This is a general situa tion  pertaining to 
a maturing technology in which the  United State s leads initially .

Senator Case. It is awfully hard to figure this  advantage  or 
disadvantage, though, isn’t i t really? Isn’t there a general presump­
tion that we a re smarter , brighter, have more scientists , who work 
under freedom. Therefore  we are  going to do more without re­
strain t t han the  Soviets are?

How do you reconcile the  position that  this  is not so with the 
argument tha t democracy is a good idea?

Mr. Panofsky. In this  partic ula r case, Senator , I believe the 
situa tion is relatively clear. I believe nobody would claim that  
evasion is possible for these very large yields which are needed for 
warheads , for ICBM’s as an example. Therefore, in the  absence of 
testing at very high yields, I thi nk  one can argue  persuasively that  
improvements which the Soviets have underta ken in high-yield 
warheads would not have taken place, while our improvements 
were needed to a  lesser exten t.

I think th at  can be done. I am not saying this is a general 
statement, but  I thin k considering the  par ticu lar situa tion. I be­
lieve my stat ement  is correct th at  U.S. securi ty would have been 
enhanced had a CTBT been enacted  earlier.

Sena tor Case. Did you want to comment on that  part icu lar  point, 
Dr. Long?

Mr. Long. Yes, just on tha t point, and very briefly.
It seems to me that  in  h is testim ony Dr. Panofsky mentioned aid 

to our nat ional security. I think  th at  would have been part icularly 
important in terms of our rela tions with  nonnuclear nations to 
support our general nonproliferation position. I think, had we had 
a CTB established in 1963, our position in urging nonproliferat ion 
upon the  res t of the  world would have been very much stronger.
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Senator Case. Yes. Of course, any time up to now, when we were 
ahead, if we could have stopped every body else, why we would sti ll 
stay ahead. I th ink  tha t probably is tru e, but I am not sure that  we 
are  saying very much when we say that  because obviously we were 
not going to get a comprehensive tes t ban tre aty  back then.  There  
is no question about  it. It was not bad will on our part that  
defeated that .

Mr. P anofsky. I th ink  tha t is an  importa nt point.
Senator Case. It is just an interest ing observation about the 

condition of mankind, isn’t it, I guess?
Mr. P anofsky. [Nods affirmatively .]

r It may be that  a comprehensive nuclear tes t ban in 1963 would
have ultimately  proven nonnegotiable, even had we not insisted 
upon some of t he verifica tion provisions which were the  nominal 
stumbling blocks in the  negotiation . So, I am in no way saying that  

r it would have been possible to negot iate such a trea ty, even with­
out the controversy on onsite inspections.

QUESTION OF FREEDOM OF INVESTIGATION

Senator Case. We have pretty much deal t with these  t reat ies and 
turn ed them inside out and upside down. I would like to get you 
all, if you would, to speculate on the  general question of to what 
extent we should inte rfer e with the  free range  of m an’s investiga­
tions. We have to talk about  this  as we have to talk about the  
business of changing our  genes, our genetic makeup . Is there any 
relat ion here to th e question of freedom of investiga tion?

Mr. Ikle. I think  the re is, Sena tor Case. We had quite a battl e, 
actual ly, even here  in Washington, to get agreement to inhib it 
peaceful nuclear explosions as much as they are  being inhibited by 
this  trea ty. It was not self-evident to everybody a couple of years 
ago and the  program was tape ring  off only slowly. Indeed, Profes­
sor Long’s contr ibution was very ins trum ental in convincing a 
larger number of people tha t we should give up on that .

There is a  strong paralle l to the  efforts that  have been going on 
now, and have been going on for severa l years, on the  question of 
plutonium uses. So, it is always very difficult to impose rest ric­
tions, understandably  so, on science and technology, but  in certain 
instances I thin k these  restr iction s are  necessary for the  greate r 

► benefi t of our society.
Sena tor Case. You don’t mind coming up, do you, Herb and 

George, and getting  in to this  discussion. Come on up to the  witness 
table,  please.

I Mr. Long. I can make a comment on that  while they  take  the ir
seats.

Sometimes it is a question  of in terfe ring with abili ty to do s tud­
ies, research, and development. Sometimes it is a question of set­
ting  budgets  which relate  to national priority.

Supposing we decided as a nation to cut the  mil itary R. & D. 
budget in half. Some people would say that  we are  grossly inte rfer ­
ing with our ability to do the  th ings that  some people would like to 
do on mili tary  R. & D. Someone else might say th at  t ha t is a  g rea t 
read justmen t of our  prior ities  as it puts  the  money in some places 
th at  need it.
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Sena tor Case. Yes. Some of the astron omers  did not like it at all 
when we cu t down NASA’s budget, if you remember.

Mr. Rathjens. Senator , let me a nswer you, if  I may.
It seems to me th at  the case for interferenc e is an easier  one to 

make the  fur the r down you go in the  R. & D. spectrum toward 
application.

I have grave reservations  about  interferi ng with basic researc h 
because it is very hard to predict its outcome and how it might be 
used. I t may be used for t he benef it of mankind  or to its detrim ent.
It is h ard  to  make those ju dgments. But as you move down into the
areas  where  we are talking about real  application—and incidential-
ly, th at  is usually  where larger  amounts of money are  involved— *
then it does seem to me th at  society just has to make hard choices,
and if it looks like the  effect is going to be bad, then it should say,
“No.” You eith er say no by prohibit ion or by denying resources.

Senator  Case. We ar e talk ing  now, however, about a comprehen- 1

sive tes t ban trea ty, not abou t these  things. What of t he idea tha t 
we should have no nu clear  explosions?

Mr. Rathjens. There  are  those, Senato r, who would argue that a 
lot of th is is sort of “rese arch y” business. However, I thi nk  this  is 
very much applied and, therefore,  I think  it is appropr iate  to 
prohib it these  things.

Senator  Case. Dr. Panofsky, did you have something to add?
Mr. Panofsky. Yes. I would like to reinforce wha t Dr. Rathjens 

has said.
Ther e is a continuous  chain sta rtin g all the  way with  very basic 

research, applied research, development,  and then finally leading 
to procurement , test, and evaluation,  and then to actu al deploy­
ment. I believe it would be very unwise to apply any constrain ts to 
the  most basic side of t he work simply because I believe we must 
have fait h th at  if we have knowledge about  nature , we will be able 
to make wiser decisions th an  if we don’t.

On the  othe r hand, once we know w here this  knowledge leads us, 
then out decisionmaking  processes must  have the  courage to say 
th at  c erta in developments mus t be foregone if, on the  basis of a net 
assessment, the  negative impac ts exceed the  positive benefits. In 
this sense I believe the  case can now be made amply th at  t he world 
would be bet ter  off w ithou t the  conduct of fur the r nuc lear  explo­
sions. I would like to point out  t ha t conduct of nuclear explosions is 4
not basic research but serves development of specific applications.

Senator  Case. But really, aren ’t those j us t words?
Mr. Panofsky. Pardo n?
Senator  Case. Can you say th at  you never  learned any thin g from ,

a nuc lear  explosion?
Mr. Panofsky. No. We will lear n developmenta l, technological, 

product -improvement type facts. I do not believe th at  they  are 
essen tial tools for the  conduct of experi ments  which give us basic 
insigh t into nature.

Senator  Case. Herb?
Mr. Scoville. Dr. Panofs ky stated my views much more elo­

quently tha n I can myself. I fully subscribe to the  idea th at  you 
canno t really control basic research. But over and over again we 
have to make the decision as to whe ther  to allow continued devel­
opment and actually going in to the  end-product  work, which can be
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harm ful to mankind. I think the re is no question that  the world is 
bet ter  off without furth er nuclear explosions tha n with them. This 
is the  same kind of decision you have to make in other areas.  We 
have already decided i t was bette r not to go ahea d with developing 
biological warfare mechanisms. This is a basic decision that  man ­
kind ought to make aft er it sees where basic research  could lead it 
if it were carried  th rough into the  development stages.

DISTINCTION BETWEEN BASIC AND APPLIED RESEARCH

Senator Case. I suppose you people have a feel for wha t is basic 
and what  is applied, but I am not so sure  th at  I could tell so 
clearly.

Mr. Scoville. It is a fuzzy line, not a fine line. But there are  
some a reas where it becomes increasingly obvious as  you get more 
and more into it.

Senator Case. I didn’t ask you to comment on the  “genes” busi­
ness yet.

Mr. Scoville. Well, I am not an expert on th at  and will leave 
th at  to others.

Sena tor Case. Dr. Ikle , did you have something to say about this?
Mr. Ikle. T hank you, but  I have nothing to add.
Sena tor Case. Gentlemen and Mr. Chairman, tha nk you very 

much for perm itting me to depart a littl e bit from the  main ques­
tion.

Senator Pell. Senator  McGovern.
Senator McGovern. Thank you, Mr. Chairman.

NATIONS HAVING NUCLEAR WEAPONS CAPABILITY

This may be going over old ground a bit, but for the  record, I 
wonder if one or  more of you could t ell us w hat  na tions  now have a 
nuclear weapons capability  in being and are  at  least  capable of 
exploding nuclea r devices?

Dr. Ikle, would you begin?
Mr. Ikle. Sena tor McGovern, plutonium has become more avail ­

able and the material is available , I would guess, to several dozen 
nations , the  industrial ized nations that  have a nuc lear  power pro­
gram,  such as Jap an,  Sweden, and Spain. Most of these  have no 
governmental intentio n whatsoever to move toward a nuclear ex­
plosive capability. It is my impression over the  last  year or two, 
part icularly  more recently  with the  political changes in India and 
so on, that  t he actu al intention at this  time to move toward explo­
sive capabi lity cannot be seen in any coun try that  is not now 
test ing nuclear weapons.

But many of the  countries wan t to hedge their  be ts and accumu­
late  mate rial,  and the  acquisition of a  reprocessing plant by Pak i­
stan must  be seen in th at  light. If someth ing broke down in the  
internatio nal  order and  nuclear weapons were used, you would 
the n find t ha t dozens of countries  could in a very short t ime, half a 
yea r or  a year, manufa cture t he ir own weapons.

Sena tor McGovern. Dozens of countries could do that  with in 6 
months , you say?

Mr. Ikle. Say wi thin a year.
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Sena tor McGovern. They could actua lly mobilize nuclear weap­
ons?

Mr. Ikle. That’s right.
Tha t is really a central  concern of th is adm inis tration’s and the 

previous adm inis trat ion’s efforts regarding  the spread of plutoni­
um.

Senator  McGovern. So, when we talk  about half a dozen coun­
tries being in the  “nuclear club,” th at  is really a very limited view 
of it. What you are saying is th at  the re are several dozen that 
could move into that  club at  any time they wanted to within  6 
months or a year’s time.

Mr. Ikle. And they could star t accumulating weapons. But now 
actual ly, and this is, of course, a very fortunate state of affairs, the 
number of countries that  do accum ulate nuclear weapons is very 
limited, th at  is, the nuclear weapons s tates.

TREATIES’ IMPACT ON PROLIFERATION PROBLEM

Senator  McGovern. What is t he impact of these  two t reat ies on 
the so-called proliferation problem? Do they  slow it down in any 
substantive fashion? I f we don’t get on to a comprehensive  test ban 
and we live with these  arrangemen ts, as long as we have the 
Limited Test Ban as far  as atmospheric  testing , wha t happens  in 
your view, gentlemen, in term s of this proliferat ion?

Mr. Ikle. Well, in my view the re is a small beneficial impact of 
the Peaceful Nuclear Explosives Treaty if it is properly  explained. 
This is a  very technical ma tte r and can easily be misunderstood. I 
thin k you have to make a continuing  effort to explain it in the 
way, for example, that  P rofessor Panofsky explained it in his test i­
mony, tha t is, th at it does esta blish  c learly, very clearly in the  fine 
print of t he trea ty, that the  same restrictions apply to explosions, 
whe ther  th ey are alleged to be for peaceful purposes or not. This is 
something that  was not self-evident when the  negotia tions began.

Now if we do tha t, I th ink we impose a fur the r inhibi tion on 
countries—and this may already have worked in the  case of South 
Africa—of pretending t ha t peaceful explosions a re someth ing sepa­
rate. It was easier for India  to pretend 3 years ago th at  peaceful 
explosions are  different when the position of our  own Government 
was, in my view, somewhat  more muddled on this  issue tha n it is 
today.

Sena tor McGovern. Dr. Long?
Mr. Long. I would simply disagree with that  point of view. I 

would think , on ba lance, th at  this  pair  of tre atie s would be a mild 
encouragem ent for cur ren tly nonnuclear nations to go down the 
path of developing PNE ’s which would end up giving them infor­
mation on nuclear explosions.

It seems to me that  the  essential point of this treaty  is that  it 
seems explicitly  to tell the  world that  the  United States and the 
Soviet Union think th at  PNE’s are  technically imp orta nt things 
which merit a sepa rate  tre aty  and an elaborate protocol to permi t 
them to be carried on, presumably because they are  of great  techni­
cal and economic significance.

It seems to me that  if I were a developing nation,  that  would be 
an “open sesame” for me to say that  I am going to develop PNE’s, 
too.
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Mr. Ikle. May I please add a point, Senator, a historic  point 
here?

Sena tor McGovern. Please.
Mr. Ikle. I th ink  in an ideal world we would have preferred, and 

in fact it was the U.S. position, to t reat weapons tests  and peaceful 
nuclear explosions in the  same way in 1974. But the  Soviet Union 
would not agree with that  and insisted that  peaceful explosions be 
exempted entire ly. So th is was a compromise that  they  be limited 
to the  same yield. If it had  not been for the  Soviet inte rest  in 
peaceful explosions, in 1974 we would have negotiated a treaty  
which would have covered them both in one fell swoop.
PN E’S AND TRADITIONAL NUCLEAR WEAPONS’ POTENTIAL ARMS RACE 

IMPACT

Senator McGovern. In term s of the ir potential impact on the 
arms race, is the re much difference in the  minds of you five gentle­
men between peaceful nuc lear  explosions, as we call them,  and 
trad itional nuclear weapons? What is the  difference as far as the 
spread of nuclear capabili ty is concerned?

Dr. Scoville?
Mr. Scoville. I don’t think  that  the re is any difference. I thin k 

this is a fundamental point and this is the  reason why I disagree 
with Dr. Ikle and agree with  Dr. Long that  the  PNE Treaty , in 
part icular, and its relat ionship to the  Threshold Treaty really is a 
major step backward as far  as proliferation is concerned. If we do 
not g et a comprehensive  t est  ban trea ty, the n I th ink  these trea ties  
will rea lly have done us a g rea t deal of  harm.

We see today examples of where countries like India  and Brazil 
are using these  two trea ties  as a just ificat ion for th eir  position t ha t 
PNE’s are  perfectly legit imate  and can be c arried  out independent 
of weapons tests. So we a re supporting this  view by ratify ing these 
treat ies.

While I agree with Professor Panofsky’s argumen t, it is in the 
fine prin t, as Dr. Ikle says, and  the  fine pri nt does no t get used in 
these internatio nal  political argum ents.  It is just  th e basic fact t ha t 
you have two different treaties which deal with PNE ’s and weap­
ons that  would allow PNE ’s being used to ju stify  India’s program, 
and then in turn  would allow other countr ies to go the  nuclear 
route through PNE’s.

It is ra ther  interesting to hear the  South Africans use this  argu ­
ment. I don’t know what was the  tru th  behind it, but certainly  the 
press reports talked about  South Africa carrying out a PNE test. If 
that is the  case, certainly  this is ano ther example of still ano ther  
nation using this excuse to  go ahead with what is really  a  weapons 
program.

Sena tor McGovern. Dr. Panofsky.
Mr. Panofsky. First let me give you a technical answer. Once a  

nonnuclea r nation  has carried out a peaceful nuc lear  explosion, it 
has become a nuclear weapons state.  Second, we have failed in 
negot iating  with the  Soviet Union to arrive at  a formula—and I 
thin k it is fundamental th at  there is no such formula—which can 
prevent a nation from reap ing mili tary  benefits from the  conduct 
of a so-called peaceful nuc lear  explosion.
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I th ink  the reason why there is so much dissension among people 
who a re basically shar ing the  same objectives signifies the  impor­
tant  fact that the nonproliferation problem is fundamentally a 
political problem. There is no technical recipe which one can now 
thin k of which will prevent a nation which has made a political 
decision to acquire nuclear weapons from acquiring them. It is not 
necessary to go even the  nuclear power route. In fact, those nations  
which have acquired nuclear weapons have done so by simply 
deciding that  they wan t nuclear weapons, so they design reactors, 
and so forth, specifically to produce nuclear weapons mater ial.

Therefore, it is a ma tter  of political judgment whe ther  the  total 
context in which the Senate acts and in which the  executive 
branch acts is such that  i t will give a net  incentive towards  fu rther 
proliferat ion, or a disincentive. I think you have a great deal of 
influence in creat ing this context. Reasonable men can, of course, 
differ as to how this context should be created.

U. S.  POLICY STA TEM ENT  FOR SW EARIN G PN E’S

Senator McGovern. Dr. Panofsky, I take  from the  tenor of the 
testimony th at  you and Dr. Long would argue that  the re is not 
much advan tage to the United States in peaceful nuc lear  explo­
sions. If th at  is true,  what would be the  meri t in our simply 
foreswearing any fur ther nuc lear  tests  and say that  as far  as we 
are concerned, we are not going to  engage in peaceful nuclear tests 
and invite other nations  to do the same thing? Tha t is what we did 
in terms of atmospheric testing. Why don’t we do the same thing  
on the  so-called peaceful nuclear explosions?

Mr. Panofsky. We have de facto done that  because the  budget 
within  ERDA for PNE’s has been reduced to such a negligible 
amount.

Sena tor McGovern. But we have not made any policy state­
ments.

Mr. Panofsky. We have not made policy statemen ts and we have 
not challenged the Soviets in public. So again, it is a ma tte r of a 
political question whether it would be productive to challenge the 
Soviets in public or in priva te on this par ticu lar point  since it is 
the Soviets who are at this time the  chief advocates of peaceful 
nuclear explosions.

PUTTING TREATIES ON BACK-BURNER QUESTIONED

Sena tor McGovern. I th ink  t ha t Dr. Rathjens made the  only real 
case th at  I can thin k of for these  trea ties,  and that is because of 
the  political problems with the  Soviets. I think they are  a very 
conservative, rigid government which does not respond to new 
ideas quickly. They have demonst rated  tha t, it seems to me, in 
the ir angu ish over our decision not to press for the same formula 
in Moscow last  spring that  we did at Vladivostok 3 years  ago.

I suppose that  is t he problem, Dr. Rathjens , with following your 
course of th e Senate  simply put ting these  on the  back bur ner  and 
letting them  simmer. Tha t is wha t we did on the Genocide Treaty  
and it has been simmering for 28 years.
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I don’t know how to explain that. When colleagues, s tudents, and 
const ituents ask me why we have not ratified the  Genocide Trea ty, 
I find it very hard to explain. It seems that we are for genocide.

It does seem to me th at  we are accum ulating a series of these  
things that  we keep put ting  on the back burn er. I can understand 
why it is frustra ting  for Soviet diplomats  who thin k they  have an 
agreement in being to see the Senate  let it sit around for 3, 4, or  5 
years  and do nothing.

There  does seem to me a point where we have to confront the 
political aspects of these  agreements. We canno t forever have the  
executive branch negot iate what  seems to be a kind of compromise 
step in the direction of a  settlemen t and then have the  Senate let it 
die.

Tha t is one th ing th at  does worry  me.
However, I quite agree  with the  points that  have been brought 

out here, that it would be a disaster if these trea ties  are as far as 
we ar e going to go in the  next  5 or 6 years  in term s of reach ing an 
agreement on a comprehensive arms  te sting  ban.

EFFECT OF TREATIES ON PROLIFERATION

Mr. Rathjens. Senator, let me ju st add one point in response to 
your question about  the  effect of these  trea ties  on proliferation.

My colleagues, I thin k, here  have addressed mainly the issue of 
the  PNE Treaty in the  last  few minutes. I think  the  Threshold 
Trea ty also has undesirab le effects in that  it conveys the impres­
sion that  we are not serious, that  we and the Soviet Union are not 
serious about going as far  as we can  in limiting arms. I think that  
is unfortunate .

I think  most of the  unfortuna te effect has already been achieved 
as a resu lt of the ir negotia tion, but  ratification will add a littl e bit 
more. I thin k that  the  TTBT, as well as the  PNE Treaty , is unfor­
tun ate  as far as p roliferation is conerned.

Sena tor McGovern. Thank you, gentlemen.
Thank you, Mr. Chairman.
Sena tor Pell. Gentlemen, tha nk you all very much.
This concludes the final  hear ing on these  two t reati es. They will 

be further  discussed by this  committee  and hopefully action will be 
taken on th is coming Tuesday.

This hear ing is adjourned.
[Whereupon, at 12:10 p.m., the  committee adjourned, subject the  

call of the Chair.]
APPENDIX

Stat eme nt of J ohn  N elson Washburn, a Washington-based Inte rna tional  
Lawyer and Soviet A ffa irs  S pecialist, P rovided for the  Record

My position is in essence th a t the se tre ati es  now under  consideratio n by you for 
advice and  consent to rat ific ation  are tantam ou nt to jokes, and  bad jokes if the y 
were not actual ly nego tiated bu t cont rived  by  the  Nixon Admin istratio n.

I tak e thi s position  on the basis  of my personal experienc e, commencing  with 
service (along with  U.S. Sen ato rs Humph rey,  Gore and  Hickenlooper, among o thers) 
on the U.S. Delegation at  the Discontinuance  of Nuclea r Weapon Test s Conference 
which  began October  31, 1958 in  Geneva,  S witze rland .

On the  occasion of Hearings  before the U.S. Senate Government  Ope rations 
Committee  on The Exp ort Reorganization Act—1975 during the spr ing  of 1975 I 
sta ted  that,  in the  light of my service as a U.S. Delegation advi sor from October
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1958 to March 1959 at  the  three-Power (U.K., U.S.A., U.S.S.R.) Conference on the 
Discontinuance of Nuclear Weapon Tests, which led to the conclusion years later of 
The Limited Test Ban Treaty, such internat iona l legal instruments  as The Limited 
Test Ban Treaty had been grossly overevaluated as to their significance. I noted 
tha t with respect to tha t Treaty, the  definitive text acceptable to  the three Powers 
in 1963 constituted in effect what the  U.S. Delegation of 1958-1959 considered 
merely prospective language for preambular provisions; accordingly, provisions for 
on-site inspection teams and posts of inspectors located within the  terr itory  of 
parties to such a legal instrument  were absent  when The Limited Test Ban Treaty 
was signed in Moscow, with key U.S. Senato rs in attendance.

Consequently, as I complained to the  U.S. Senate Government Operations Com­
mittee in 1975, it is high time to eschew attem pts by both Republican and Demo­
cratic Adminis trations to utilize the  nuclear agreements negotiation process in a 
tran sparent effort to persuade the American public that  foreign policy triumps have 
materialized. In our American h istory the Administ ration approach requiring inter ­
national  agreement for the sake of outward appearances is not a new one. In this 
connection let me quote from former U.S. Secretary of State  Elihu Washbume’s 
letter of December 1, 1881 to his brother Israel, a member of the  U.S. House of 
Representatives in th e 1850s and late  Governor of the State  of Maine. Elihu focused 
on the betrayal to Great Britain  by the  loss of terr itory  Maine had always claimed. 
Elihu charged tha t Secretary of State Daniel Webster engineered tha t betrayal  
under the Webster-Ashburton Treaty of 1842 establishing the northeas tern  bound­
ary of our country:

“Dear Bro: . . .  I have read your paper  on the  North Eastern  Boundary with a 
real interes t. . . . The arrogance an d insolence of England in all that  m atte r makes 
the blood boil. And then old Webster sold you out lock, stock and barrel. One strong 
bold, fearless man from Maine on the  Commission to make the Trea ty could have 
knocked the  whole th ing higher than  Gilderoy’s kite. But in the end they took to 
the timber, including my old friend John  Otis.” (Israel, Elihu and Cadwallader 
Washburn, A Chapter in American Biograph, New York: Macmillan, 1925, p. 153)

My reference at the outset to the probability that  these bila teral  U.S.-U.S.S.R. 
nuclear trea ties  under consideration by you, Senator  Pell, and your colleagues today 
were bad jokes needs explaining. As an attorney-adviser (in ternational) from 1958 to 
1966 in the Office of the Legal Adviser of the U.S. Depar tment of State, and 
subsequently as a contract  Russian-language escort inte rpre ter for the Language 
Services Division of the  Department, I had obtained first hand information concern­
ing a nefarious scheme instituted  in the  Nixon White House by Henry A. Kissinger 
and his top Soviet expert Helmut Sonnenfeldt whereby the  gifted Soviet in terpreter  
for Brezhnev, Gromyko et al Viktor M. Sukhodrev gained and maintained a  monop­
oly of the most sensitive negotiating  assignments at U.S.-U.S.S.R. summit meetings. 
My attem pts to expose tha t scheme which would appear  to render suspect the 
credibility of the U.S. negotiating  side to the  production of the agreements up for 
your consideration today began at  the time of th e Brezhnev-Nixon Summit in the 
United States  in 1973. In a statem ent published by the Ways and Means Committee 
in Hearings  on H.R. 6767, The Trade  Reform Act of 1973, I termed “ill-advised” 
Presiden tial acquiescence during  the  Jun e 1973 Brezhnev Summit Visit to the 
United States  in Brezhnev’s wish to have his Soviet interpreter Viktor M. Sukho­
drev monopolize the interpreting work at all Nixon-Brezhnev private seances. Since 
that  testimony on the Trade Reform Act of 1973 appeared, I discovered through the 
Department of S tate interpre ter excluded that  it was not Nixon’s acquiescence in 
Brezhnev’s wish so much as Nixon’s express desire under the influence of the 
Kissinger-Sonnenfeldt White House team.

If you Senators are interested in exploring my charge that  t%ese Nixon Adminis­
tration nuclear treaties concluded without the  benefit of Departmen t of Sta te Lan­
guage Services Division regular partic ipation do not constitute “negotiated” treaties 
worthy of your support, I re fer you to my three “Unsolicited Sta teme nts” of August 
1 and October 23, 1975 and May 17, 1976 which outline that  charge and were 
published in the U.S. Senate Judic iary Commttee Pri nt of Subcommittee Hearings 
under  the ti tle Cogressional Oversight of Executive Agreements—1975.

The complete negotiating record of the  bilateral U.S.-U.S.S.R. nuclear treat ies 
now under consideration would hopefully provide you with concrete information as 
to just  how the ridiculously high ceiling for nuclear explositions was agreed to; I for 
one would not  wish to approve a vital  trea ty provision solely on Mr. W amke’s reply 
(to Senator  Glenn, I believe) on the opening hearing day before your Subcommittee, 
Senator Pell, to the effect th at both sides found the figure of kiloton ceiling accept­
able. My confidence in the assertions of the two Administration witnesses that  day, 
Mr. Warnke and Mr. Habbib, was somewhat shaken by Mr. Habbib’s sentence in his
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prepared statement that  in 1958 cessation of nuclear tests was the issue. “Cessa­
tion” was not, but “Discontinuance” was.

For almost nineteen years Adminis trations  have called such trea ties  as you con­
sider today “steps toward peace.” May I echo the  comments of uneasiness of Senator 
Church on opening hearing  day as to whether these part icular bilateral nuclear 
treat ies are steps leading anywhere.
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