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'WEATHER MODIFICATION

. FRIDAY, JANUARY 26, 1974 - . SRR

Unirep STATES SENATE,
SuscoMMITTEE 0N (QCBANS AND
, INTERNATIONAL ENXVIRONMENT OF THE
CoMMiTrEE ON ForelaN RELATIONS,
o . ' Washington, D.C.
The subcommittee met, pursuant to notice, at 10:05 a.m., in room
4221, Dirksen Senate Office Building, Senator Claiborne Pell [chairman
of the subcommittee], presiding. o :
"~ Present: Senator Peﬁ.

OPENING STATEMENT

Senator PELL. This morning the Subcommittee on Oceans and
International Environment is meeting to hear testimony concerning
the need for an international agreement prohibiting the use of environ-
mental modification and geophysical modification as weapons of war, -

It is regrettable that this hearing must be held. It would not have
been necessary if -the administration had prompt?r responded to
S. Res. 71, a resolution overwhelmingly adopted on July 11, 1973, as
the result of a rollcall vote in the Senate. Six months later, there has
not been the slightest indication that the administration is acting
to meet; a clearly expressed request of the Senate that the U.S. Govern-. -
ment seek the agreement of other governments to a treaty prohibiting
the use of any environmental or geophysical modification as a weapon

“of war. I hope this hearing will sﬁe light on the reasons why no such
action has been taken. I am sure it will reveal reasons why this action

should be taken' without delsy. As I note below, I am afraid much .~

of the responsibility for no forward movement rests atthe door of the..
- Defense Department.

‘The objective of S. Res. 71 has been endorsed by several national - =
. and international organizations. On the international level, the North . -

Atlantic Assemnbly at its 18th meeting in November. 1672, recom-
mended a treaty to ban environmental or geophysical modification -
e‘xcegt for peaceful purposes. Domestically, in 1971, the National.
- Academy of Sciences Committes on Atmospheric Sciences urged - the
U.S. Government ‘“to present for -adoption by the United Nations -
Generdl Assembly a resolution . dedicating all weather-modification -

- efforts. to peaceful purposes. ‘“The President’s National Advisory: :

Committee on Oceans and Atmosphere” in its first annual report in

1972, strongly recommended that the United States seek international - -

-arrangements to renounce hostile uses of weather modification. Again; -
in 1972, the Sierra Club joined.the Federation of American Seientists
in urging that, “The United States should henceforth dedicate all - .

(1)
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~ geophysical and .environmental research to peaceful purposes-and

should actively seek the cooperation of other nations in programs of

joint research on geophysical phenomena, their controlI:. and their

. peaceful use.” ' S : - '
However, despite the wide support for this concept, the Adininis-

‘tration has failed to articulate a 'national policy on weather modifi-

cation. This is due primarily to the intransigence of the U.,S. militar
establishment. The military branches of our Government have stead--

. .{nstly .opposed. the development .of .any .policy. in .order .\to,.kaegru-a.ll

their options open in' the field of environmental modification. This
response is, in my opinion, a shortsighted reflexive reaction, It does
not represent a carefully considered, well-developed national policy.
‘However, until such a policy surfaces, the military will have the
freedom to indiscriminately experiment and operationally use this

" technology."

This is a situation which I find extremely distressing. If we do not
restrict the military use of current environmental modification
techniques, we risk the danger of the development of vastly more
dangerous techniques whose consequences. may be unknown.or may
cause irreparable damage to our global environment. :

Military use of such techniques will affect the very important
peaceful . international scientific efforts -now -underway under the
auspices of the World Maeteorological anization and the Inter-
national Council of Scientific Unions—such programs as the Global
Atmospheric Research Program [GARP) and “Earthwatch.”

Instead of its official silenice and. actions condoning & gmdua.l drift
into environmental warfare, the administration should actively explore .
the advantages of a renunciation of such operations and the possible
benefits stemming from an initiative for a multilateral “no first use”
agreement. ‘It is imperative that the United States enunciate a
national policy on this subject, in no way blocking their development
and in no way moving forward in the enlargement of human knowl-
edge, but simply dedicating these efforts to peaceful purposes.

hope that these hearings will spur the administration into some -
. form of action.to develop such a policy, as well as enlarging the body
of knowledge available to the American public as to what geophysical
and weather modifications actually imply. :
[Text of S. Res. 71 follows:] ‘
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TN THE BPNATE OF THE. UNITFD QTATES

Fwnnrmu' 28, 18758

Mr an, (for hlmsﬁlf Mr Bun, Mr. Casm, Mr. Crivncrs, M. Cnans'ron, Mr =z
. -van, Mr, Hnm-, Mr Honuyves, M. H'UGHE-!, Mz, HUMPI{RFY, Mer, JAv;zrs,, e
Mr. Krxneny, My, ‘MecGovern, Mr. MONDALE, Mr. Muskre, Mr.. Nrvsow,, -
Mr. SteEvENsoN, Mr, Tunwey, and Mr., WitLiams) submitted the ‘followmg.' '
" resolutiony \\hl(:h wag refeu'ed to t‘.he Comm1ttee ou Fo‘relgn Re]ntmns ]

JUNE T (leglslut‘.we dn.y, JUNE 25), 1978
Reported by Mr PEL-L, w1th amandmenlss

: o Juix 1, 1973
Cons1dered a.manded and agreed to

'RESOLUTION
: Expressmg the sense of the Senate’ that the Umted States Gov—'

A ernment should- seek the ag:reement of other governments. o
a proposed trea.ty prohlbltmg the use of any environmental
or geophysmal modifieation activity as & Weapon of -war,. or'
the carrying out of any . research 0T expenmentatwn du‘ected .

" thereto. e o .

Wherers there is vast solentific potentisl for human. betterment:
through environmental and g’eophysioal -controls; and.

.Whereas there is great danger to- the wo.r-ld‘ ecological :systern if -
-environmentel and geophysical modification activities-are not -
controlled or if used: indiseriminately; and - - '

Whereas. the developinent of weapons-oriented . env:lromnentalr:.‘
and. geophysical: modification. aetivities will- create: a -threat:. . :'
to peace and world: order; and N
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‘ w1th other’ governments on the complete cessation of any

reséarch, experimentation, or use of any such activity as a
weapon of war: Now, therefore, be it - '

 Resolved, That;it. is the. sense of the. Senate that the

) United . States. Government ._'!sh_ould..aeek the agreement of
. ,oj;helj gbwemments,' ihcluding;.aII‘Peﬁmnent -Members :of the_ .

‘Beourity _Coundil of the Uni;éd Na__t‘ions, to a treaty along _ﬁhe

foilowiné general lines. which will provide for the complete |

. cegsation of any research, experimentation, and use of any

-environmental .or - geophysical modification activity .as a

weapon of war:

“The Partles to t-]llS Trea.ty,

' “Recognmng the vast, scientific- potential for human-

_bettermant through envxronmentul and geophysma.l

.; .oontrols, \
“Aware of the g'rea.t danger to the world ecologlcal'. _
-system of uncontro]lad and mdnacrmunate use of environ- -

o mental and. geophysmal modlﬁcatlon aotwmes,

onanted envu'onmanta.l a.nd geophyswal modlﬁcatmn _

,_.teqhmqua will create o threat to Deacos and world order, -

. _of an agreement on; the complete cessatlon of, research .

“Recogmzmg ‘that the development of weapons- . .

“Proclamyngla,s their, pmn(upal aim the aohmvement -
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‘ ‘expenmenta,twn, and use of envwonmental a.nd geo-~
. physical modification activities es Weupcns of war,. -
“ch agreed o follows:
“ARTICLE I :

© (1) The Ststes Partles t6 this Tresty undertake to.

"3proh1b1t and prdrent “atany: plnee, any envn'onmental or‘-

geophyslcal moéhﬂcntmn scfmty 45 o Weaporn: of War'y

o () The pro]nbllmn in paragraph 1 of thrs nrtlcle shall -
also -apply fo any research -or -exper:mcutatmm dlrected "t0'. B i
the development of a;ny duoh activity as.a Weapon of WAL

but shall not npply to any research expcnmehtatwn, 0T uge

for peaceful purposes ;

gy The’ States Parties:to this: Treaty undertake not to S
‘Iassrst encourage or induce sy State to carry out- act1v1tles
referred to in pnmgmph L of this. o tu,ls and not to partlcl—

-pate in any other way in such- aotrons

“AR’I‘IOL’E m o PR L

""modrﬁoaswn a(,twrty includes i any “of the: follﬁwmg aetwftleé

w gy purpose, or ‘Hia§ ‘as" ohe of 1ts prmmpal effeots, s,_-'-

change in the’ atmosphehc conditrons mrer any ps:r:t of'_‘ :
‘the éarbh’s*surfaee, méludmg, but not hmlted £6;: an

' actwi‘ty deslgned o 1ncrease or deereasc preelprbatm

Ty this Treaty, tho t(nm envn'onmental or’ geopllysmal S

s (1) oty Wea‘ther mndlﬁcatmn nctrwty whmh has. T




: 1 . imcrease s.r snpliress' -hail ) li'ghtr_l_ing,_ oi'.\'f't;g,'_.a'ncl. direct .
_: 2 z“or dwert storm systems, N /‘ L . _' _
3 ) ' “(2) any chmatc modlﬁcatlon ﬂGtWity whlch has'
| . 4 4§ @ purpose, or has as onc of its punmpal eHects, ; .
| 5. 'change Jn the long—tetm atmospheut gqndﬁmns_ over | "
) 6 - “\iany part of the emth’s surface, k | -
' 7 . “(3) any emthquuke modlﬁcatlon aqtmty Whlbll :
SR .has 23,8 pmpose, 01' has as . one of its p11nmpsl eﬁef-ts, '
9 . the relcnsa of the stlam enorgy. mstablhty wlthm the B
- 10 A -E sohd rock layels bcnenth the eurth § crust; ' _
. e “(4} any. opean modlﬁcatmn a0t1v1ty Whlch has ‘as
| 12 o a p,urpos_q_, or ‘has_as one of its pnn_clps_l sf’f_ec_ts, a clum_ge._ L
13 in the ocean currents or the ci‘ea’tinh of o .sej.s.mic dis--
7]_4- o turbsnce of the ocean (tidal wave) o
S BRI “ARTICLL III -
16 '- “1* ive-yours after-tho cntly nto. fomt of thJs I‘reaty, _

17. ‘couference of Palhes slmll be htld ab Gcncvn, Sw1tzella11d o
13 ._m ordm to review the opomtmn of this Tlenty w1th a vmw"_

19 -t assuung thnt th@ pulp{)%s of the plcnmhle and thc pro-. .-
2_.0 >v1slons of the Treaty me btmg 1eahzcd Sueh lewew shalli_ '
91, take mtu accmmt any 1‘elevant technologlcal developments"

_::'.22_-_.1n order t0 determme Whether the deﬁmtwn in Artwle II"‘

_. . 23 should be amended | .,/' R : L .
o ko IV R P
25 “1 Any Party may- propose o vﬂmeztdment to rt:hls 3 ’

k ; ,\“Treaty The tez.t of any proposed amendmmttshall'ibe 'SIJb .
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- fhitted to- the Dep051tury Governmenta whmh shall clrcula,te
it to all parties to this' Trea.ty ‘Thereafter, .if requested to de

80 by one-third -or more of :the Parties, the Depositary Gov-

ernments shall. convene a conference; to-which they shall- -

“invite all the- Pasties, to oonsider- such.an gmendinent.

“9. ‘Any amendment to this Tl:ea,ty."'éhhzll ‘be approved ~

by a majorlty of the votes of a,ll the. Parties to this Treaty. -
~The amendment ghall enter into force for all Partiés upon the-

‘ de_pos;t of instruments of Tatification by a ma.]onty of. ol

the Parties.
“ARTIOLE v
' “1 This’ Tre&ty shall be of unlifited duration.

“9. Each Party ‘shall, "in exertnsmg it ‘nitional suv-— .

"erelgnty, have the r1g1ht to- withdfaw’ from the: Trea.ty Af it

decides that extmordinury' 'e‘v_'ents,. related  to _thq. subjeet:

. matter of ‘this Trenty, have 'jébpal?dizédf. the"Sltpl":;ipé "iutxereétﬁr

68 Y6 country. Tt Shall give hotice of sich withdrawal to all-

éther Partiés to. the Treity thice ionths in advirice. =~
| Arrictn VI ‘ -

s Treaty hiallbe “opén“to ol 'smf-éé '-f'ijr"éiéiiﬁituref

’Any Btate- whlch does nét slgn ‘this Tréaty” befdre 1ts entry .

i#i%6 ‘forek iif aecordance with' parag‘raph 3 6f th1s A1t1cle

may a,ceede to 1ta1; anyfnme ' ; AR L

“2 ThJs Trea,t.y shall be SUbJect to rlﬁlﬁcutlon by mg»
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other notices.

acce’ssi('m_.shall be deposited with the Governments of the

United States of ‘America, - s a.nd"

_l which a.re hereby designated . the Depomtary Governments.

“g, This Treaty shall enter into force -after its intifica-

" tion 'by:"t]_le"'-States,'tJhe"GovennnentS‘ of Whlch are 'demgna.ted-

Depositaries of the Treaty.
“4, For-Btates: whose, instruments- of ratification or-ac~.

cession are deposited subsequent to. the entry ‘into force of

‘this Treaty, it shall enter into force on the date of the de- |

posit of their instrumonts of ratification or accession, * _
“5. The Depositary Governments shall *promptly mform
all signatory and acceding States of the date of each signa~

- e, the-date.of .deposit:of weaeh-.im'qtrument‘,df -ratification -of

and accession to this Treﬂty, the date of its entry mto force,
and the date of receipt of . any lequests f01 conferences or
' “6 This 'I‘rea,ty shall be reglstered by the Depomtary
Governments purs_u_a'nt to Article 102 of the Charter of “tho
United Nations.” | ) |
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 Senator PrLr. Our first witness today will be the '_re resentative of
the Department of State, the Director of the Intérnational Scientific
and Technological Affairs Bureau, Mr. Herman Pollack.

STATEMENT OF HERMAN POLLACK, DIRECTOR, BUREAU OF INTER-
NATIONAL SCTENTIFIC AND TECHNOLOGICAL AFFAIRS, DEPART-
MENT. OF STATE. S L

“Mr. Porrack, Thank you. e e e
My stateritent this morning will be brief, ' v -t -
- Since I tegtified -on an earlier version of this resolution in July 1972
the Senate adopted S. Res. 71 on Julﬁ 11, 1973. In addition, you and
the Secretary of State discussed S. Res. 71 during his copfirmation
hearings on September 10 and he hias written to you'on this subject on
November 5. N : ) R ) S
As you know, in that letter the Secret; 137 expressed regret that it
was not yet possible to provide a coordinated executive branch
response on S. Res. 71. He .assured you that the matter would be
looked into closely to determine how the executive branch might be
responsive to the resolution’s recommendations. ' LT
1 this regard the President has directed that a study of the military
aspects of weather and other environment modification techniques be
. undertaken. Further steps will be determined subsequent to the
findings of this study and the review of those findings. =~ =~ *:
Mr. Senator, that concludes my statement. I will be glad to respond
to any questions that you may have. ' :
Senator PrrL, Than{{ you very much.

DOD STUDY OF MILITARY ASPECTS OF ENVIRONMENTAL MODIFICATION

You are right, that is a very short statement indeed. Really it is a.
no statement statement, & no policy statement, but I.am delighted to
‘see that finally the President haa directed that a study.of the military
aspects of weather-and other environmental modification technigues

be undertaken. 1 would like, if I could, to ﬂush out quliq knqwledge. o

of this study.- A ‘ T
When was this study requested? Of whom: was it requested? And

- when is it expected that the reports will be-available fo the executive .

and fo the public? ‘ ‘ L
Mr. Pornack, The study is directed to the Department of Defense.
My understanding of the time available is not precise but I gather it

hes a deadline of several months given the scope of the area to be -

studied. : : _
The decision to proceed with this directive was taken very recently.
o Sen?a.tor Prin. Do you recall the date when the assignment was
ven * ' ! s
gl-Mr. Porrack, No. , ' ,
-Benator PELL, It was given within the ldst week or so? _
Mr, PoLrLack, Yes, .- S ‘ Ll
Senator PELL. Was it done through National Security Council [NSC]
framework? - L o IR e -
Mr. Porrack. I believe so, yes, sir. SR ST e
Senator PoLr. And -the Defense Department was given. the Jead -
assignment in directing the study? - L T

N .




- "Mr."Porvacg. I don’t think it is in terms of a lead assignment;
-.I'think it has-the -ass(ilgnmen-t'-to‘ produce this product.’ '
Senator PBLL.-And is there any indication as to who weuld .be

.chairing the study? Would it be the. Inder Secretary .of Defense?

Mr. Poruaéx. 1 don’t know, sir. :

Senator PrLr. But it is a Defense study and will be the same as
the National Security Council interagency study?- '

Mr. Pornack, My understanding, sir, as I reported, is that the

. . .President has directed .the ADapﬂ.rtment--iof-.D.efen'se to. do.this, -Pre- .

cisely how it is to be described in terms of a NSC study I just cannot
answer; I just don’t know. o T o

Senator PELL. Do you know if this is the first such study in the
executive branch of the Government? ) '
~ Mr. Porrack, No; I think I reported in our last hearings a year
and e half ago that an interagency study had been conducted. That
study incorporated an examinetion of military aspects of weather
modification but it reached no conclusions. . o

Senator Prrr. That is right, it was a study but, as you pointed
out, no conclusions were reached as to whether we should move ahead
or not. ' : : '

Mr. Porrack. That is right.

ADMINISTRATION'S RESPONSE TO 8, RES. T1

Senator PErLL. Can you hypothesize for us as to why the inordinate
-delay in the administration’s responses to the clearly expreéssed will
~of the Senate? I think it was with an 80-something to 10 rollcall vote

that we requested ‘the administration to move ahead in this field.
~ Actually, I think it was a rather unique occurrence, .

The Secretary of the Senate, if my recollection is correct, sent &
letter ta the President enclosing the resolution asking that ection be
teken. That was last June, I think, or July. It is now 6 months
later; we are into 1974. What is the reason for this delay? o

Mr. Porrack. I don’t believe I can illuminate that subject, I do
not personally have the knowledge that would permit me to do so.

Senator PELL. Is it the view of the Department of State that move-
ment in this direction would be advantageous to the national in-

terest of the United States? Has the Department of State formulated
‘an opinion itself? " o R ’
r. Porrack. I think your first statement would more accurately
-reflect our-position. We do think this is a question. that does need at
some point to be determined, a position tentatively. or. otherwise
taken. It remains our view as of this point that there is still én inade-
uate basis of information available-to permit the kind of judgments
gha,t should precede a decision by the United States to pursue or
not pursue a treaty on a subject of this complexity. .
...+ I would anticipate that we will possibly be in & better positien to
: -Lud%;a what our next steps should be when the review of the study that
has 1(:en‘ directed now by the President to the Department of Defense
18 in hand, ' ' : ' :



;_?1.1

' LEVEL OF SECURITY CLE._A:RXNCiQ_l_FOE.INTERAGZ!!}:ﬁdY: e
R "' COMMITTEE MEMBERS - TU
_Senator PELL. In connection with the ,stﬂdy- that yoﬁ nhmred',the
interagency committee, there are acouple of querries. . . ‘
.Do you ha ﬁen't-o-_ recall the level of security clearance that was
generally held by the members of your committee? o :
~ Mr. PoLrack. By the members of that committee? = .
" Senator PrLL. Yes. P Uy
- Mr.. PoLLack. The committée members would have been cleared for
top secret. . . ' S
‘Senator PrrL. And presumably that is certainly your clearance, if
not higher. _ o e

ACCESS TO INFORMATION ON.MILITARY USE OF WEATHER MODIFICATION

Why was your committee refused access to information at that time
on the current military use of weather modification technology?
"Mr. PouLack. This question is one that we pursued at-our last
hearing. ' _ . _—
Senator PeLL. Correct. ‘

Mr. Porrack. And I don’t recall exactly to whom the correspond- L

- ence was addressed, but my recollection is Secretary Laird had estab- -
* lished a position respecti_n% the classification of activities-in this area -
that makes it still:impossible for me to-deal with that subject in an -
" open hearing. o . - o
“Senator PruL. Right. My recollection is that Mr. Laird refused in
open: or closed hearing to discuss this problem in depth at al.
" Mr. PoLLack. You may be.correct. ‘ o

Senator: PELL. I would have thought it would: have been: hard for . -

your committee at that time, in fact not only hard but .imE.ossi_ble,- -
to develop policy recommendations without knowing all of the facts,
including military applications. ' . _ :

INTERAGENCY STUDY. .

hTo whom was your own final report submitted, theinteragency study . .
: that you—— : S Co ' o
- - Mr. PoLLack. We submitted that to the. Deputy Secretary of State;:
chairman of the Under Secretary’s Committee. . : .. - -
Senator PrLL. And did you:have any recommendations or any results
in the final part of that study? . .-~ o o e e
Mr. Porrack. The recommendations of that study were'on: the.civil-.-

. aspects, With respect to the military-aspects, there were no conclusions:. - .

reached. -

ARGUMENTS AGAINST PROHIBITING USE OF ENVIRONMENTAL WARFARE -

. . Senator PeLL. Wha.t 'do-.y'oir see:, Mr; Pol'la.ck-; a.a-th&ﬁrg‘umeﬁts from
the Americen-viewpoint against such a prohibition? - o
. Mr., PoLrLack. I am so -

-Senator PerL. What do-you see as your own views with-regard: to-:

_ the arguments against an. agreement prohibiting the use of ‘environ-
mental warfare? What do you see as the megative arguments from
your own knowledge? S T o
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"+ Mr. Porracr. From my own knowledge, I think I suggested some
questions that need to be pursued but they are notin the naturs of
argument. There are some things I ‘think undoubtedly will need to be
examined at greater care..- o ' C
__ Amgong them the difficulty of verification would have to be examined, -
I would think, with a great deal of care. The nature of some aspects
of environmental activity such as rain cloud seeding, possibly done
with very small planes would be very difficult to establish in a hard
- factual manner. Techniques may one day be developed that would
~make that possible. This is one of the things that would have to be
" examined with great care. - Co '
The difficulty of distinguishing between civilian and military re-
search will be also, I think, a matter that will have to be looked into
thoroughly. A good deal of work is being done ‘at the moment with
respect to fog dissipation directed at civilian airports. Matters of that
" kind that will have to be worked over. Lo L

._j  CLIMATE MODIFICATION

I would like to amend slightly the answer I gave you to a previous
question. As I reported at our last hearing and we had a brief exchange
on this point. The Under Secretaries’ committee provided the basis for

" a conclusion that the administration would not use techniques for

~climate modification for hostile purposes even:should they be de- -

vglo;{ﬁd.__So to that extent the report did dispose of one possible aspect
" Senator PmLL. As I recall, the difference between climate and
weather modification is basically somewhat similar to that hetween
strategic and tactical warfare. é,lima.te modification means changing
the long-term climate or environment of an area that would have an
effect over a period of years, whereas weather modification is a shorter
term proposition. . _ _

Would that be correct? ‘ _ o

Mr, Porrack. Yes; and the other distinction I think I would meke is
that climate modification would affect and area of indeterminate size
'whereas weather modification is normally restricted to a fairly meas-

- urable and limited amount of territory. '
.- Senator PrLL. To give a specific - example, the melting of the
Greenland ice cap would be climate modification? . ‘
Mr. PoLLack. Yes; sir. S e
Senator PrtL. While the reduction of the fog over an aitport, no
~ matter whether it is for good purposes to permit planes to land, or bad-
purposes. to clear the air so you can see what' you aré bombing, that
- ~syould be weather modification? R T
. "Mr. PotLack. Yes.

T . GBOPHYSICAL MODIFICATION . .

' Senator Priv. In which category’ would fall the element of gep-
- ‘physical modification, the.artificial reduction of ‘an earthquake. a geod

- 'meny miles. away by putting an exposure in"the floors of the Earth
“Mr. Porrack. You will have witnessés later this morning ‘much -
better qualified thart I-to answer that question. My understanding'is we -

N



really do not 4t this point know enough about the consequences -of
that kind of activity to be able to provide you with an answer to that
question.. . ) o : o S

S ' CREATION OF HURRICANE

Senator PELL. What about the question of the creation of a hurri-
- -came; would that be weather or climate modification, in your view? -

. Mr,-PoLrack. Well, the single 'hurricane, I would speculate,
_ probably weather modification. But if the process by which & hurricane
. was created became subject to human manipulation, not knowin;

what that process would be, and - whether it couFd' be turned on-and off,
‘the consequence would be very significant climsate modifications.

. WEATHER MODIFICATION ACTIVITIES IN INDOCHINA

Senator PriL. Returning to the formal line of quéstioning, do you
think that, although not admitted on the part of the Federa‘f Govern-
ment, that the fairly general assumption that the United States en-
gaged in weather modification in Southeast Asia has any Abea.r'm.ﬁ on the
executive branch’s attitude with regard to possible future prohibition
" of such activities? If that is the case, I think we should be looking

ahead and not behind. o . _

Mr. PoLrLack. Sir, since. the quest.ion of-whether or not the weather
modification activities were carried on in Indochina, it is also a subject
on which it is not possible for me to speculate on in an open or closed
session for that matter. I can’t find a way to respond to your query.

Senator PuLL.. I recognize your 111_)1'edica.ment and deplore the policy
of the executive that puts you in that position. S

. INFORMATION PROVIDED ON WEATHER MODIFICATION .

Is your 'depa.rtménﬁ' fully informed of all weather modification

-activities carried out by persons and agencies subject to the jurisdiction

of the United States? _ .
" Mr. PorLack. By persons or—— '

‘Senator Prrr. By persons and egencies subjeét to the jurisdiction
of the United States. In other words, are you informed of any weather
modification activities that occur in the Pacific Ocean and the high

- seas or in the Far East or Sahara, a8 a matter of course?

Mr. Porrack. Yes, I believeso, .

Sengtor PeLL. Even if done by the Defense Department or CIA
- or.any other department, if outside the United States? -
- Mr. Poriack. Any activity that is being carried on outside the

" United States. The tiix;lg”that triggors the _ei)artmbnt of State with - -
respect to weather modification activitiesis the location of the activity.
If it is overseas or would affect & foreign nation; the committes that we.

chair is involved. The committee’s attention is triggered usually from .

‘o foreign government for either advice or support in rainmeking.
Senator Peryu, I think perhaps like Watergate it was not that im-

" portant compared with the interest that has.come out after the bugging .

ncident.. This rammakmFin Southeast Asia is.not.all that.important

“compared with .the whole issue. that we are. discussing, butit 15, T
- thmﬂ ink, basic to it just like Watergate.is hasic to the whole orisis of . .
.- Government today. I

204644 O.» Tdiw'E
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And in that connection, now that the war is over, and in view of the
.new. spirit of codperation.that. we do see with Dr. Kissinger as Secre-
- tary. of State and his really very open relations with the Congress and

-with this eommittee, do-you tgn?}() ‘this guestion can. be settled as to
-whether or not we did -engage in westher modification? I don’t see
anything awfully terrible if we did—what.I do think is terrible is that
the competent. committees cannot be informed of it;.the Congress
cannot-be informed and the American people cannot be informed of it.
- .As I said, it is very like the incidents of Watergate which have -
grown uﬁ much bigger. It is the same thing hepe. And I was wondering
if you thought. that this situation might ch&e- in light.of the new
spirit. of cooperation which Dr. Kissinger referred. to in his nomination
‘hearings and which I think is really in being now. : ‘

It is a:tough-guestion. . . xoie e s LT L pna e
" 'S8ECRETARY KISSINGER'S ATTENTION TO QUESTION.

‘Mr. PoLrack. No, not so tough. I think I could say with respect
to that that you have played a major role in. bringing Secretary
Kissinger’s .attention to tgisfquestion ‘especially in the last 6 months
and ] have no question in my mind that your interest has had.a con-
structive impact on the decision taken recently by the President in
directing this study. ! ‘ e T *
: 18t I am unable to do-is to anticipate either the consequences of -

the product of that study or the results of the review of it. But certainly.

_there is now, there is now motion or movement——- - .. :
. Senator PeLL. I wpf)mciate.t_hut. -You-are quite right, I harrassed -
the Secretary . publicly, . privately, telephonically, on this. subject.
becayse I think it is. very important. It will give us an:opportunity to -
take the lead as a peace-loving, -mce:—‘pmmotix@tNation,: and we.did-. -~
the same with the Outer Space Treaty.- ot L

OPPORTUNITY FOR U.B. TO TAKE LEA-D

I remember when I first '{)roposed theides of a regime of law for the.
seas there was a good deal of laughter and reluctance, but we have
- actually accomplished a-small portion of it in the Seabed Disarmament
Treaty. I can see the oppo;'tunity-here for the United States to take.
-the lead in really a very important step soward world peace and toward -
preserving: the environment, Thus, I keep pressingin this direction. -

‘OPPOSITION 'WITHIN DOD

- I can see no opposition. anywhere except within . the Defense
Department. . T S .
- Do you have knowledge, Mr. Pollack, of any opposition :anywheré
else in the Government besides the Defense Department? '
" Mr. Porrack. 8ir, I-don't think it is & question of ‘opposition as
- much'as it'is & question of inability to-arrive at‘thekinds of judgments.
you like to have with you when you make a determination. :‘res’p'ectinﬁ _
Initiating or supporting an action as important s a treaty in whic
the United States undertakes obligations of solemn character. .
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LENGTH.OF TIMB TO' COMPLETE STUDY

Senator Pery. All right, I thank you very much for bemg with us
this morning. I hope that.the study will proceed.

Can you refine in any way: the several months-in- which you thmk it
will be completed?

Mr. PoLLack. When I used the term severa.l months, I hed in mind
someth:;}ﬁ like 3 to 4. That is at this point not a firm statement of how .
lonsg | take but that is my understa.ndmg

enator PELL. Right. o .

Mr. PoLLack [continuing]. Of the tlme - ;

Senator PELL. Thank you. Thank you v much mdeed

Our next witness w111 be Mr. Forma.n from 0 Defense Depa.rtment _

ITATEMENT OF BENJ’AMIN FORMAN ASSISTANT GENERAL
GDUNSEL, OFFICE OF SEGBETARY OF ]JEFENSE

b L@r Fomum Mr. Ohmrman, my opening remarks will be equally
rie

“POLICY “OF ‘DEPARTMENT "OF DEFENSE

Pending the outcome of the study to which Mr. Pollack referred,
the position of the Department of Defense at this time remsins the
same as it was when I last testified, and specifically the poslt.lon is a8
‘printed-on l?a.ge 35 of the last hea.nngs

Senstor PELL Tha.t is, with respect to the resolution?

Mr. Forman. Ri

Senator PrLy. Y]‘gou m1ght have been a little more courteous to the
committee if you had that in writing rather than having us look it uI.,)
- You ask a man what he has been doing and he said, “Read Who
Who, page 722.” But I am looking it up here.

My vnnd recollectlon is that your policy 18 months ago was a no
pohcy olicy, wasn’t that correct?

orMaAN, Well, I wouldn’t sy it is & no policy policy. It is as
Mr. Pol]a.ck just stated that we don t have enough knowledge to make
an informed jud, ent 8s to whether a treaty along the lines of the
- resolution would be in the national interest, that we don’t have enough
knowledge to dra.ft one, and we don’t have enough knowledge to know
what would be required by way of verification or whether we would
be able to verify such a treaty and, therefore, we took the position
then and at this time still take the omtaon, not that we are opposed
to the treaty, but that the treaty E held, or the resolution or any
efforts a.long tJmt lme be he]d in ubeyance

EXECUTIVE BBANCH SHO‘UL’D PUBBUE UONOEP'I‘ OF TREATY -

“Senator PELL. As you know, the Senate- a.doglt,ed this by a rollu&ll
vote of 82 to 10 wml{ some discussion both in the committee and on
the floor and it was, as you know, unanimously adopted by sl of the
member nations of the North Atlantic Treaty Organization,
. I would think that this would be a pretty strong indication to the
executive branch that its job is to execute the pohcles set forth by the
- ‘Congress, to carry out -the- laws of the Oongress This should be
pursued more vigorously. _

]
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Why is it not being pursued more vigorously?-. .~ . - .

oi.» Mr,Forman. I am not sure I understand what you mean by pu_rsuin§

somethmg more vigorously. The concept of a treaty or our state of -
Knowledge? . ol ooe e e T

. Senator PerL. The coticept of the treaty. I think when we did the

Outer Space Treaty our knowledge was very limited. I am not sure at
Ahat, time we had:-men landed .on the Moon. I think it was concluded

before we landed the first man on the Moon, so knowledge was limited
- and. yet 'we were ablé to move ahead. - S

-~ Whyscan't- e do.the'same with the-weather and geophysical modifi-
-cation treaty?: S S S P L N
.- Mr, FORMAN, As far:as I recall our: knowledge. of space and:spece
possibilities was far greater with regard .to outer spaeeé than it is with
regﬁ&dt@the BniVil'Onlmﬁnt.;" [ETRERSE T T . O

. I -'would like to-amend: or-add: to the opening statement I just made.

PEEAS AT B

DOD WITNESS FOR. CLASSIFIED HEARING.

- During my prior appesrance you -asked some questions which I was
unable to respond to. with respect to classified aspects of Department
of Defense activities. The Department of Defense- is now willing to
“provide a witness to this committee to testify in executive session on
. -those, classified aspects. S e
-+ Benator Pprt. Right. T gppreciate thet, ..~ .~ . 0
- As.you know, I have not sought a elassified hearing because:I think -
many of these things should be open and available in the press and
-available to the American public. I appreciate the willingness of the
“Defonse’ Department in that. regard and may well ‘take advantage

-of this.opportunity, .

| WEATHER MODIFICATION ACTIVITIES FOR MILITARY PURPOSES IN
SOUTHEAST ABIA - o -

.-",But.in our last open hearing, you indicated thaf you were under
-explicit- instructions not to disouss the operation and use of weathe
- modification activities for military purposes in Southesst Asia. = -
.. That is water over the darn, tiow, I realize that, but are you again
-operating under the same-instructiens as far as this open.committee

- shean :,gaeg‘? B M I E R o
Mr, %F'OE‘MAN- You mean with respect, to Southeast ‘Asia?
% Benatot PHLL Corréet, - v T TR
Mr' FORMAN- Yﬁﬁ, tﬁir*‘ PRtE " SUTLOTR UL Do e
Senator PuLr. Even though its ended and over?: . «inwewi
Mr: Foraian’Again, 1 don't wish {0 Jeave any implication by my
refiisal"to"dnstwér any questiots in"this“open session.that we either
conducted -such activities or did not_conduet, such. activities. o

e

., LANGUAGE QF SBABED ARMS GONTROL TREATY ...;

Ty It

. R T R S LA TR RN e 2 gy
7 Bértitor P "Rigli-t‘.’ T was rerendibg ‘the testimony last, 1 i
i ;f-%“ﬁi‘.l%ﬂt time around on page 50.you said there.that. the Seabed .
- "Clontrol "Treiity "had similar. lenguage in its text, in, you. were
- referring to the loophole that was. put in at Stockholm 4t the request =~
.. of the Defense Department with regard ‘to- environmental modifica-

sy
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tion. I asked my staff to look up the Seabed Arms Control Treaty and
we could not find such similar language..
" T was wondering if you could draw our attention to the phrase you
were talking about. o - .
I played a role, as you know, in this treaty and I was curious a3 to
what you were referrm%. I think we are talking about the same one,
_ the treaty on the prohibition of the placement of nuclear weapons.
“Mr, FormaN. Yes, sir. It may be that I referred to the wrong
treaty.
. .I am sorry,.sir, I.can’t find it at this point. M - recollection was it
was in this treaty, havinghworked on it a.ctivel(ir. he natural conjunc-
tion of the fact that you had initially proposed it also led me to think
it was in this treaty. But I do have the recollection of such language
.being in one of these arms control treaties.

- Senator PeLL. I think it may be in the Nuclear Test Ban Treaty, - '

gomething of that sort, but I don’t think it was in that one. I was
reading it last night. I wondered where it was. Thank you.
[The information referred to follows:] '

DepPARTMENT oF, DEFBNSE,
Orrice oF GENERAL COUNBEL,
: Washingion, D.C., January 85, 1974,
Hon. CLAIBORNE PELL, : .
- < ~Choirman, Subcommaittes on Qceans and Infernational Environment, ‘Commtliee on
Foreign Relations, U.8. Senate, Washington, D.C.
~ DEAR SENATOR PrLL: During the course of my testimony today on 8. Res. 71,
you asked me to verify & statement I had made during the earlier Hearings
~ eonduoted by your Committee in 1972 on 8, Res, 281.. That earlier statement, a8
--printed-on-page 50 of‘those -Hearings, is as-follows: . _

: “Mr. FormaN. I think Dr. Pollack has indicated the basic reasons, I don’t
know that I can enlarge upon what he said other than to remind the chairman
that, at least so far as I can recall, it is fairly standard language in these treaties
to modify these absolute obligations b such words as ‘to the maximum extent
feasible’ or ‘where. practicable,” and so forth.

“If T am not ineorrect in my reccllection, I believe the Beabed Arms Control
Treaty, to. which. reférence has been made, has similar lan age in its text.” -

" Upon reexamination. I find that my reference to the Seabed Arms Control
Treaty was incorreot, The treaty I was thinking of was, in fact, the Quter Space
Treaty of 1087, Article X1 of the Outer Space Treaty obligates contracting parties

- . “to inform the: Secretary General of the United Nations as well.as-the public
and the international seientific community, to the greatest extent feasible and
sractioable, of the nature, conduot, locations and results of such activities.”
.Ham hasis added]. In additfon, language: which has that import, that is, the words
“fullest possible,”’ appears in the following treaties: _ :

'!geaty for the Prohibition of Nuclear Weapons in Latin Amerlea, article
18, paragraph 2e;
'l“l"aa.ty on the Non-Proliferation of Nuclear Weapons, article IV, para-
grdﬁ)h'2, and ’ ) : ' )
‘ iological Weapons Treaty, article X, paragraph 1. ‘
SBincerely yours, ' ' o .
o - : e "B_'WR"K!?N‘;'EO“‘AN E
Aagsistant General Counsel, Internationial Affairs.

STUDY REFERRED TO BY MR. POLLACK
" “Has' the "Defense Départment -yet received instraction from “he
President to move n.he:ti
in his testimony? _ _ .
Mr, Forman. So far as I am-aware-we have not actually received &
written document. C I :

.

with this study that Mf. Pollack referred to
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Sensator PrLL. Do you have any- knowledge of who will be drrectmg

.the study when it comes your way?

-Mr., Forman, No, that would remain to be assigned once the’ docu-

: ment is received, It is possible.that it might be under the aégis of the
Director of the Defense Research and Engineering.

SELEGTION OF COMMI'I“I‘EES BY DOD FOR INFORMATION

Sen&tor Prwv. The mformatron from this study is naturolly of much

:mterest tothis comimittee. Inearlier ‘testimony, 1% yesars ago, you -
- indicated that the DOD. had informed. the chairman of the two Armed
Serviges Committees.and the two Appropriations Committees as to the

- classified . nature of certa.m a.speots o the Department’s wea.ther

‘ modifieation.::: - - s n

What i is: your ba.srs for the selectron of commrttees by DOD to

- inform? -

Mr. FOEMAN Srr that was answered }ast 'year in the record I can’t

- enlarge on that any more than we did last year. The correspondence

:be s ab the bottom of page 41 and runs on over to page 43.

owever, I would suggest that that in effect is water over the dém

;.m view of the statement I made-earlier tha,t we are wﬂhng to provrde a

"WItness 1o testlfy before this' commlttee

AVAILABILITY OF REBULTB OF BTUDY

. Senator PELL. And would that include the resu.lts of the- study wkhen -
the time comes?
Mpr. ForMAN. I can’t speok to- that I don’t k'now what ‘the study

. classification: will be, and. since it is a study which we would be. pro-

“ducing -at. the direction of the President.and a report to him, that de-
- cision would be up-to.the White. House It woul in. effect be 8 Whlte

House or NSC document

WEATHER MODIFICATION CAPABILITI'ES OF OTHER NATIONS

Sena.tor Per. Are you awsré of any other nstions that he.ve the

oa sbilities. to use weather modification-as. a weapon of war?’

r. Forman. It depends on what you mesan by & weapon” of War,
how you define weapon of war. Certainly other nations do have a

“capability-of engéging in certain weather modification-activities such

SN

© #OUF prior activities in those conntrles When, I say “we,

a8 fog dispersal or rainmaking. We have g‘ivan that‘eapabﬂity to sotne
oouritries; s T think: probably Dr.“Amand will. testify, as s result of

Tn
U.S: Govetritheit or contractors working' divectly with. thosb dountries..
And, of course, as I said last ki, sit; the resedreli in this Arés, con-

; ducted le{y the: D(}B 8 weﬂ*sfé"by other Governiment aigen ies s totelly ‘-
“unclassi "
one in the wol'ld i can, of course, be llﬂed N

ed, s0 to that extént that Fesearch ig' fea.dﬂy aVaﬂ ‘Ble to a.ny—

Pb“I‘ENTiAL Usms or wmmnn, GEOPHYBICAL MODIFICA

Sema.tor PELL Is the résearch eonneeted ‘with- weathor ond geo-

hysreal modrﬁcatmn potentml uses m the DOD unclassiﬁed?

10an the
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Mr. FormAn. Potential use? As distinguished from the actual re-
search or any operations? Potential uses are classified but the actual
research themselves and all operations conducted by the DOD are.
“unclassified. . . B ' |

" WHAT 18'REASON FOR DOD OFPOSITION?

Senator PrLrL. As you know, we have been sparring with each
other—your Department and this subcommittee—for quite a period
‘of time, T remember the activities of your representative at:the Stock-
holm Conference on Environment when I felt the pesition on environ- .
mental modification was somewhat gutted. I am left with the con-
clusion that the reason why the DOD 18 so opposed is either they want
to keep their options open, which is a-normal military viewpoint, or
they are on the threshold of some really dreadful weapon that would

~ be of use in war, or that-it is simply a question of not wanting, of not -

knowing what its use would be and wanting te stand still. I was hoping
that g'ou could give us some sort of specific reasons in this committee
based on the studies that have gone on already, or reasons of a general
nature, your -philesophical reasons if nothing else, as to why your
Department really has been the main block in movement of this
treaty. I am informed enough about the ways of the Government to
know that it is not the Department of Commerce, the Central Intelli-
%enc.e Agency, or the National Security Agency, or the Agriculture

elpartment that is opposing this treaty. It is basically the DOD,

I am trying to figure out the reason for the DOD position on this
. matter; Can you enfighten me in any way? :
~ Mr. Forman. T don’t think I can enlarge upon what I said last year
and read into the record again that we just don’t have enough knowl-
edge to know whether s_ucﬁ o treaty either as & whole or maybe some
aspects of it would be desirable and in the national interest. %Ve don’t
know enough. ' o

Possmxy'rms OF LANGUAGE CHANGE® IN TREATY

Senator PeLL. Do you see any t'posssxibilit.ies of language changes
that would. safeguard the interest of the DOD in the sefise that.such
lifting of fog so you could rescue.a downed airmanor lifting of fog
from an airport, would be permitted? I can’t imagine & treaty that
would exclude them. - : 4 . .

I would .think there would be possibilities of working out language.
Dcifro'u see that 'ha.ppe'nig? . . _ S
Mr. FormaN: It is-difficult for me to-see that happening except
possibly.in reverse. Rather than working from what should be excluded
rom the treaty, working the other way might be more profitable, that

is to say, as_to what should beincluded. =~~~ =~ . . -
~We already, for-example, have-a Presidential decision made public
in 1972, which renounces.on. the part of the United States the.use of

- climate modification activities as a weapon of war, '

... Clearly, therefore, the executive branch is on record that we would

- have no opposition to a treaty which banned that dpartic_ula.r technique
as & weapon of war. So if you go from that point down the scale, there
might be some possibilities. But to work from the -bottom of the scale -
up you get into the problem of what do we know about the subject

and do we know enough to be able to say we are willing to réenounce a



. particular technique. On. the-other hand, it is conceivable that we
might-be willing to say -that no ‘matter what we know about the
_technicsl possibilities, it-is:so-horreridous; such-as climate moédification:,
-or-biological weapons; that-it'sheuld be remounced: - o
- -Senator PrLL. The fact of the matter is we have-more-knowledge— -
- although we renounced-climate.modifieation as a weapon: of aggressive -
~'war-—we have more. knowledge about weather modification than we do
. about climate modification, fon’t. wel R '
Mr. Forman. Yes, sir, o s
Senator PeLL. We renounced the use of -the weapon of which we
have the least knowledge. If we go against your view thiat we shouldn’t *
- go_ahead- with this because we.den’t have-enough-knowledge——
Mr. Forman.- But, Benator; your treaty-—for - example; you: just
. said that of course fog dispersal shouldn’t be covered. Well; there is
- nothing in your draft, as I read-it, that excluded it. '
“Senator. Perv.-Fog: dispersal . for . humeniterisan and -peaceful
purposes, : _ . o
r. Forman. I am:-not sure I understand-what you mean lg{'ﬂthat.
Senator PELL. By that I mean fog dispersal to rescue a:downed
airman or-clear a civilian airport, yes. Fog dispersal to-clear a factory
80 that it can be more visible to be' bombed, no. That is the purpose of
~the treaty. The language can be changed going in that. direction but
obviously— - - R N
LT » " VIEWS OF DOD

Mr. Forman.- Senator, I have difficylty in res 'ondinﬁ to this line of
‘questioning because, as--I say, the position .of the  Departmernt of
' %efense is as I have stated. - » ‘
Now if you wish me to respond, not on behalf of the Department of -
’De{flense, but speaking personally as an individual, I would be happy
to.do so. : oo
. Senator ‘PeLL. Well, I appreciate that, ‘but’ I am particularly
interested in the views of the Department of Defense.
-'Mr. Forman. The Department of: Defense: doesn’t have any views
‘other than the views:I have stated several times now and reiterated

what we:said last year, -

PERSONAL VIEWS OF WITNESS - -

Senator PELL. Speaking personally, then, do you see-the possibility
of moving in the divection that I have suggested? .. .. ... - )

Mr. FormaN., Speaking. personally, I.have a number of difficulties,

- and again [ reiterate I am not speaking for the:Department of Defense
but speaking individually as.a lawyer and someong. who. reads the
newspapers. There shouldn’t be any implication read into what I am
- about to say that it represents the pesitien whatsoever of the Depart-

- ment of Defense, any views of the officials of the Department of
‘Defense, or that it is what we.are actuslly thinking along these lines.

. Now, first let me say, before I .get into-an analysis of your resolu-
tion, that while it is undoubtadl¥ true, as you say, your resolution has
found: some support, particularly in: the Senate, .the.-NATO Parlia-
mentarian Conference: and some other bodies;, I don’t believe it has
-thrat support amenyg other nations at this time.. . . . . . "



21

DIPLOMATIC CONFERENCE ON INTERNATIONAL .HUMANI"I‘A.RIA.N LAW

As you probably know, there is going to be an international confer-
ence covened in Geneva be 'nningrin February and running for 6 -
.- weeks on some of the Laws of War. Two protocols have been prepared
"by the International Committee of the Red Cross. There are a number
‘of proposals pending by other nations. . L
ome of those proposals would lead, if adopted, to the banning of
some items of ordnance such as napalm. I know of no proposal by any
countrﬁ, however, which would ban any form.of weather modification
‘a8 an.illegal weapon or method of warfure or meéans of -warfare. - -
Senator PrLL. Excuse me for interrupting here, but. I follow that
conference fairly closely and hope to attend it at some point. As you,
I think, must know, it 1s. not intended to deal with such a-general and
somewhat theoretical; and’ future. subject ‘as -weather- modification,
but with the specific applications of rules of warfare now to civilian
Eopglations, and as you suggest, to some of the specific weapons in
hand. .

" Mr. FormMan. Well R _ _
. Senator PELL. I think it would be improper to bring up weather
modification at the Diplomatic Conference on International Humani-
tarian Law. o : .
Mr. ForMar. My own view is it would be improper to bring up
the specific weapons because basically that conference is a conference
not on the laws of the war—that is, conduct of actual hostilities—
but on what you do after hostilities have ended.
' Senator PeLL. Correct. -~ : L S
Mr. Forman. But there is an effort by some countries to get into
what we call the laws of war; that is, the Hague regulations, as
distinguished from the Geneva Conventions of 1949. I merely make
the point that despite the interests there may have been among such
organizations as the Parliamentarians Conference of the North
Atlantic Treaty Organization, or scientific bodies, that pressure has
not made itself felt in the official . positions of government.in this
forthcoming conference, and there are: at.Jeast some countries that
- are desirous of banning some weapons. I make that as an aside. :
"~ Senator PerL. But also the law of the sea, which is obviously of .
‘some interest now, moving tothe ‘conference in Venezuela; the only -
voice that was raised for 1t was the voice of Malte, not the greatest
nation in the world, and in the Congress here, my own;but these ideas
~do move along. = . LbTn L ne Tt e
I think the fact that it i§-not-being discussed: at the Diplomatic
Conference on'International Humanitarian Law in General is really

“rather immaterial... .
- Atiany raté; catry on, v i i ST
T R L R S B oy IERTEIN. e PR FE :3.‘,.

i@t 'GRITIQUEOF RESOLUTION -
__Mr,‘.-Fonﬁaﬁ;,.Wit.h.‘.-régard to ti;;mr i‘ﬁsoiution, my first. observation
~ is'that it is,too bread in secope. I think you have indicated hy:your own
~statements-just a few:moments-ago- that it-is too broad.in:scope. .-
I -don’t believe it-can be-said, as your resolution: says; that. all
modification’ activities constitute: & great danger to- the world’s ecologi-
* cal systern. T don’t think-there is evidence &ll such activities do. that.

N
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 Similarly I don’t thinkthere is any basis for the-statement that all
~weapons-oriented—depending on what you mean by - weapons-

- oriented—modification activities create a threat to peace n the world.
Certainly the fog disperssl doesn’t, -~ =~~~ _

.. Now, paradoxically—and this is my .second point—1I don’t think
- your -treaty is broad enough in thet you are dealing solely with the
" use in wartime of these activities. o ‘
~.. If there is a danger to the world’s ecologital system—and I don't
~dispute there is a ‘danger that certain sctivities can produce to the
world’s ecological system—that danger is equally great, if ‘not greater,
. in peacetime activities than it is in wartime activities.” = "~ -~ -
../ Por example, in the fiéld of climate modification, melting the polar

~ 1ce caps, let ug say, in Cangda or Siberia, for purely peaceful %u‘r'po'sesw

to change the climate of those countiies and make. it possible to pro- .

:vide more arable land for people to farin; provide access to the metal
resources—creates a danger for greater than the remote possibility
that nations would use climate modification as a weapon of war, -

If these dengers exist—— c o :
~_Senator PELL. I realize it: would be very unpleasant for my own.
State of Rhode Island if that oceurred. -~~~ - e
" __Mr, FormaN, The same thing is true with respect to hurricanes.

. Research on hurricanes, trying to steer hurricanes or other-hurricane-
modifications, for purely peaceful purposes, is not without danger, If
that danger exists, and you believe it exists, then' you should be
pushing forward for a treaty either to ban these activities, whether .
1t be in time of peace or war, or &t the minimum to-see to‘it that these
activities are subjlect' to” complete international control and: super-
vision, and, possibly licensing, S S I

Third, the point already has been made-in the ‘prior heering- that

it is impractieal- to .distinguish, - as: your-treaty tries to distinguish,

‘between research- for: peaceful purposes and résearch:diréctly to. .the .

development of such activity as weapons of war..

The research is the same. Basie research-is basic research. What one
_does with it is something else. One can’t discern the potential uses of
the research when the research is being done, and one.can’t verify -
that research is being dorie for peaceful as-distinguished-from weapons -
of war purposes, : ' - A

Fourth, I believe you have some’téchnical defeets. in drafting,;
Senator. . L o S

Your article I, paragraph (1), for example, says—
.. That States Parties: to the Treaty undertake to prohibit. and prevent, “at any
place,” such activity. From a legal viewpoint, however, we.cannot. prohibit and
prevent *‘at any plage . R . B _

 How could the United States, for example, prohibit some other

country or prevent some other.country from doingjt? ¢

Obviously what has been done here is to leave out langusge which.
‘appears in some other treaties; namely, the words “in’any area under -
.its jurisdiction or. control.” What.is.needed. is a two-part-obligation;
namely, that a nation undertakes. not to use and also-to prohibit and
prevent in, any -area. underits jurisdiction and eemtrol. . :

~ - Benator PELL, I.would agree with you on that. . ' '
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HOW 18 “WEAPON. OF WAR'' DEFINED?

Mr. ForMaN. You also have a problem when you say use as. a-
weapon. of war. How do you define a weapon of war? What do you
mean by weapon of war in this instance? -

I was doing some scribblin% of notes just before I came here and
thinking of some of the possibilities as to how weather modification
" might be used in wartime. I don’t know what you would consider to
be undesirable. or. desirable to be .a weapon.or not a weapon, . but
certainly weather modification is at least a possible means, method,
or tactic in wartime. o ‘ o

Let us take, for example, fog dispersal or lightning end hail sup-
pression. Now that is just one grouping of activities. In analyzing
that grouping, Senator,, you have to look at it not in the abatract but

. nlong various points of departure. =~ ' o T

First, where is the activity taking place? Is it taking place on U.8.
or allied territory? Is it taking place on enemy teiritory? Is it taking
Place over international Waters?p _ :

And then what is the immediate purpose of it? It can be either
aircraft taking off or aircraft landin%. : . ‘

What missions may those sircraft be performing? They can, ag
you said, be performing a search and rescue of downed pilots on land
or sea. They can be search and rescue of the crews of ships that have
been sunk. They can be logistic support and administrative flights.
They can be medical evacuation. They can be ASW [Anti-Submarine
Wn.1¥a._r-e] atrols. They could be convoy protection. They could be the
launch of fighters for interception of aircraft coming from the enemy.
They could be close air support of ground troops. They could be
tactical air support of naval patrols. They could be for reconnaissance.
They could be for bombing of tarfets. here could be a combination
of missions within one time period. - s '

Does it make a difference from your viewpoint whether the fog
dispersal or lightning suppression or lightning and hail suppression
took place in our own territory or allied territory versus whether it
took place in enemy territory and, if so, why? = - ‘ o

Some people might sa&r, for example, it is all right to have fog dis~
peérsal at our. own airfields, in our territory or-allied territory, to take

* off to bomb a target in the enemy territory. I don’t know whethet you
would say that 1s all right. As I understand it, you do say that it
- shouldn’t-be all right to havefog dispersal at the end of the mission so
that we can bomb the targets. 1 don’t see the difference. Either way
the same technique has permitted you to accomplish the result, and
.Ea,rentheticaﬂy, might add that current international law does not.
an bombing when the weather is bad and the target is obscured.” -

If you say thero is  diffrence, well, No. 1, T dorct see it maraly,
No. 2, in_effect you are creating a dual system whichk penhalizes less
developed countries more than developed countries. You are saying

- that a country which might be able to.do the fog dispersal, because it
- doesn't take much scientific knowledge to do that, can’t do it and,
-therefore, can’t engage in effective combat. Whereas with respect to a -
country that has an advanced capability-in the electronic field, or in
— the opticel field, to be able to get-off an airfield regardless of fog, or be
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able to see the targét regardless of fog, it is perfectly lawful for them
.. %o.do.it. That doesn’t male sense to me. Nor do I understand the
~morality of prohibiting a means for facilitating the identification  of
- military versus civilian targets. .. . . coe e e
.. Ieould go on along these same lines with regard to fog creation and
. rain enhancement, or inhibition and so forth. ...~ .. o
. ...-My point simply is that if you want to write. a. treaty. along these
lines you can’t just say in the abstract it Is all bad; you have to fOOk at
it in terms of what it is, where it takes place, what the ultimate mission
is that the military is doing; and-what alternative means or methods of
- warfare would be used in place of the ones prohibited. It is very hard
- :to-draw and enforce the line once you have got-all of these possible,
~-Bometimes concurrent missions: T have listed 11 just out of my head. I
- &m surg there.are farmore, -, vl o DTG
- LOCALE WHERE MODIFICATION TAKES PLACE -
... Also, I don’t think you can overemphiasize the locale .where the
- modification activity takes place. For example, the problem of devas-
.-tation -or destruction of territory, It mey make a difference: legally
whether one is talking of one’s own territory or not. In this connection,
.-You had some testimony-last- session by Professor Falk and he cited
some Nuremberg war crimes cases. His citations. were: not complete.
Not all devastation even in enemy territory is illegal. One of the war
crimes cases did acquit-spme Germans of devestation because it was
shown to have been required by military necessity during a retreat.
««'_‘As to one's ownterritory, Iot me remind you, for example, of the
War of 1812 where the Russians adopted a scorched Earth policy
" retreating from Napoleon. More recently, we destroyed, for example,
~-some. oi} properties in the Philippines to prevent the Japanese from

::‘ca%turing'them- at the outset of World War IT. -
'There is certainly nothing illegal in destroying your own property in
Your own country to deny_t at property to tgrznenemy.-i R
. Further, for example, in the contest of rainmaking or snow enhance-
ment, let us.assume & situation of Switzerland being attacked through
- -its -mountain passes.:Should- it:be 'ill"e;%gL?fbr""S'witzeﬂand'-*tb hive a
capability an(F use a capability of making snow:in-those passesto
cause avalanches to-destroy those troops on'its own territory? I submit
that it shouldn’t be, .o o oo v
et , UNENOWN FACTORS .

L .
i A S RIS S

-1+In" conclusion; I-recogmize thatvwhat' you have dene-inthis effort,.
-:Senator—ag-iyou: have stated In-yourreport ‘arid-on thé: Ager—is not -
to attempt to write a:definitive:treaty: - You m"merélyﬁitfyi_n;%f to .
‘-;:-s«timulajte:discussib_hs_amd?'a,na}lyxsis‘,f‘-’l?héi-‘e:isé'ﬁmaihljhfa_{loﬁifpdfé*&ﬂ ysis
i that needs to be dene: But: to @l darge extarit] onoe you géy bé?roﬁaffog
dispersal or rainmaking; and-T den’t-kriew:what’ élse is possible today,
- You get to an area where, as'T have sa;id-‘jgfevibusly*wheﬂ speaking as
- an offictal witness of the Departmitit of. Defense, thete is'so-much we
don’t know that we are not sure just how one should write .this kind
-of .a treaty, unless; asdlsaid; you procseded piecemeal and-eliminated:
- ‘things which are clearly to be forbidden, such as climate.modification,
T roiSengtor Pein: Thadk you, T “‘&pip_rpcihité*_vgryx’.inlil_t;ﬁ“ your ‘personal -
- rémbrks and find them’ vary helpful; * 1 7 T BT
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TYPE OF AGREEMENT TO BE NEGOTIATED

Actually, as you know, as I\;ou pointed out yourself, in my report on

 this resohition, I said that. the treaty was a modél or example of the
type of agreement that the Senate would like to see negotiated. I am
ot a lawyer. But exactly the same technique as I have pointed out
wag used in the law of the sea with actual specific results already accom-
plished; and results to come ‘we hope in either Caracas or Venezuela
1n the future for the general law of the sea. _

. HOPE THAT U.S, WILL TAKE LEAD IN FIELD

If the Department of Defense would be specific in its comment, as
you as an individuel have been, I would be delighted, because then
wo would get into dialog. The problem here is there being so little

- dislog, T-think some of the points you made are perfectly valid. Other
points I think arenot valid and shouldn’tbe covered, but atleast there
. would be a dialog going. I very much hope that we will take the lead
when the time comes in this field -and not leave it up to Malta, which

. js-really what happened with the law- of the sea. Let the United States

" be the principel piece blazing the way toward peace and.not the other -

nations in the world. :

- I thank you for this statement very much indeed. I would hope that -
your study will move ahead. : L

TIME FRAME FOR STUDY

What is your view as to the time frame when the study will be
completed? _ . '

Mr. ForMan. I just can’t answer that question, Senator; because as I
snid earlier, we have not actually—at least as-of the-time I left the
Pentagon to come up here—we had not. actually received the physical
- document from the President directing the study: It may well be that

. that document does have a-due date set forth in it. I just-don’t know.
Senator PELy. There is no reason it couldn’t be done within a very

" ‘few months; is ‘there? -

Mr. Forman. I would -assume it would be called for to be prodﬁced
within some months. . ' A S

- CHANGES IN DOD’S POSITION
.. -_Senator PrLL. Since. we.last.conversed,.18. months have.gone bi{

DOD’s position has changed in two respects. One, that you are will-
ing to give us & classified briefing, which you were not then, and, sec-

: __Aond.,_yo_u ore willing to-speak as-an individual. =

“That is progress, I guess, but majybe less than 18 months from now
there can be, I would hope, not only --pr;‘)lfress along these lines but
agreement on a draft that we could actually. push. e
... .1 thenk yon. for being. here very much indeed. ~. =

“Mr.Forman, Thank you, Senator. = . T

. LACE OF SPECIFIC DOD COMMENT

Senator PELL. And I ho%a you will press hard and also take ba,ck.
‘with you to the Defense

epartment for the record my own still .



v profound disappointment at the lack of specific departmental comment
that there is on this, and what I'think 1s ignorance of the will of the
Senate. to move faster. with response and my recollection is, as I men-

. tioned to Mr. Pollack, that never before has a Sénate resclution been

. forwarded to the President by the Secretary of the Senate asking for
action, and the reason we went through this procedure was to underline

... the seriousness which some of us:in the Senate felt the study should

be given to this proposal, .- .
hank you very much, .

VL

......

WITNESS ORDER CHANGED'

" T'am going to take our next witness a little otnt :r:jxi-'é_rdpx:,( b:u-t,‘-beiﬁg
gtruck with some of the informal; peints that were made by Mr,
. Kormar, and having the chance to. glarice throug/}lr the testimony of

“the witnesses last night, I would like. to

now ask Mr. James Leonard,

vice president: for- Policy Studies-of the United Nations Association,
an individual who is very familiar with disarmament and played a
.. substantial role in .the achievement of the Seabed Disarmament

Treaty, in fact was the negotiator for it

if he would come forward and

~not only put forth his testimony but he might care.to comment on some
- of .the personal .views as to- the drawbacks in this treaty on.the part

of Mr, Forman. . o
Mr. Leonard, Ambassador, once
- Ambegsador. - - o

an Ambassador a.lv&ny-s-“ an

'STATEMENT OF .JAMES.LEONARD, VIOE PRESIDENT FOR POLICY
.~ STUDIES, UNITED FATIONS ASSOCIATION -

Mr. LeoNaro. Thenk you. - T

+.. May T just preface my remarks, sir, by: sdj?ing, ‘asjj'oq“kno\w:,‘ I am
here in my personal-capacity and not any way representing the views

of the organization that employs me: -

" T have a ];i)repa.red-;st_a,l;ement, Mr. Ohairma,n;‘-l .don’t-k_now ‘whether

you would like me to read it.

< Senator PELL. I. have *hed - the ‘opportunityto’ read - it ‘and éipce
_there are:no colleagues:here with me, maybe you -would care ‘to just

~digest it and-move .on te: comniqnt‘i-l\‘/_ﬁ_"..‘- Foprpan. -

'+ Mr. Looxazn. Thank you, i,
Senator

1

CETEE Loy o CONCBPT - ADVOCATED IN

4

Prur, It is an exqel-leﬁt:?sta}émgnf;."l 9}nj:qye.d'_ it o o

‘RES: 71-8UPPORTED -~ .~

,_--thé-stﬂ;teiitiént.; Tdo 'st.;i'-olrlglly

:-sup%ozglmhe concept that-you ard.advooating:in:S. Reés..Tl-and-putline .

in t .
- fuyor of that-course of action. .-

o :staterdent:.the: argutnents that. I.feel weigh Iﬁie’s‘ﬁ strongly:in

', .. PROPPSED.STUDY. . -

« .1 oamie here_this morning hoping that it would 'be necessary to
?mddif%ithis; statement.as a Tesult-of .the testimony that would-be

- given by M. Pollack and
. officials, and I am pleased to note that is

v.Mr. Pollack-and by Mr. Forman, two exts_re,meg compsetent

in fact the case, that you have |

) b



had good. news from your witnesses already :this morning in that they
can report that there is now a study unde_rwa%r. 3 o

-1 ‘think that this committee can congratulate itself on having at
least accelerated that study, although the rate of acceleration has
been rather slow.. Eighteen months is a long time to get to this -
operation. : , e L

7T trust that it will move along briskly now and that when-the time
“comes for.the results of the study to{)e put in front of the public,
which I would hope would. be reasonably soon, I would Bart&t:ularly
ho% that the representatives of agencies other than the Department
of Defense will.be able to say that they had made available to them
all the information necessary on all of the activities of the U.S. Govern-
ment in this area. - = - T o : _

I think it would not be possible for this study to be carried through

effectively if only a part of those participating in it have access to
classified information of various categories. _

REPRESENTATION OF ACDA AT HEARING

Senator PrLL: T point out that last time at our hearing ACDA,
_your former agency, was represented. This time they did not seem: .
enthusiastic about coming forward, and so that is the only reason they
are not here. They didn’t feel under these circumstances they could
contribute much. : : " o '

~Lwould hope next time we have a hearing on this subject they would
be here, snd 1 would hope, too, that the ACDA would once again
take. the lead in Government to balance the Defense Department
o ﬁosition. So far there have been no signs of this, but we will wait and
 hope -and- pray. : : ;

r. Leonakp, I also, Mr. Chairman.

- If I may just deal with one or two points that have come.up in the
testimony so far, I think that I might be useful.. . .

HOW TRﬂATY MAY BE DRAFTED

I am very encouraged by Mr. Forman’s testimony in particular be-
cause I think the fact that he is turning-his excellent mind to this
- question 'as ‘to- how a treaty may be drafted may perhaps indicate
_that this question is being taken seriously in the Defense Diepartment
as well as other parts of the Government. o .

With respect to the particular comments that he made I don’t feel
that I could simply off the top of my head, as the expression goes, deal
~with -each-of them. I do-feel that-in general the objections, criticisms, -
that he raised, although they do have a point, are the sort of elements
that generally are taken care of either by redrafti ;the.-lmn%uq.ge--‘of
the treaty itself, as a process which goes on at great le th, of course,
- durin, -mgotiatmns”_o? a treaty, or in some cases simply by making

clear in the negotiating record what is meant by particular language
. that is perhaps not totally -clear -or is-in danger of meaning two dif-
..ferent. things to two. different. groups. : T :
- I-would think that the basic '_po_s'ltion't-hat ‘we simply do not know

* enough to draft a treaty was in effect taken care o by your own
.comment when you pointed out that we-do feel we know enough to
. eliminate climate modification and we know a great deal .more about .
- weather modification. S T

B
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We always proceed in these things in the absence of total knowledge: = -
I don’t-think there is any branch of science where the human race has -
come to-know everything there is to know, and that certainly is goin
to be true for quite a-long time to come about weathermodification and - -
. climate modification, but as I indicate in my prepared statement, T
don’t think there is any doubt we know enough to go ahead and: elimi--
nate certain activities which are harmful or run the Tisk of being -
harmful. ' : '

; INTENT OF ‘RESEARCH

T could just mention: briefly-one particular point-which a number of
. -witnesses in' theprevious- testimony - before: this: committee. alse re-

- ferred. to, and it.is the problem. they see in:the ability. to: distinguish _

- between regearch which is peaceful in intent and research: which might - - -
have . a- military. applicatiod. - ' B '

.This is & problem which comes up :again and again in arms control

contexts but it is one which I believe Ig am correct in saying has been
dealt- with in -arms control contexts through the- application. of the
criterion of - intent; that. is, a treaty bans research: or activities of -
various sorts which have a-sq.peciﬁedy intent: and. permits other kinds: - -
. of mctivities which have intent which is deemed to be desirable; - -
" Unless' I.am mistaken,- the 'BiologiealWea,Pons /Treaty. has this
sort of distinction contained-in it, but I haven't referred to the text
in the last few minutes so I can’t-assert that with complete confidence.

Senator PELL. Which treaty?

Mr. Leonarp. The Biological Weapons Treaty.

_ INTERNATIONAL' SUPPORT FOR PROPOSAL

I would like to comment also on the point of international support
for a proposal such asyou have beéen putting forward. I think there
isn’t much doubt that a US. initiative along. these dines would be
- widely welcomed. , g . T

I do feel, however, that Mr. Forman has put his finger on one aspect
of this. There are¢ & number of other items-on the arms control agenda
also, and if the U.S. Government were to put forward an initiative
along these lines, with-the ihtention of ‘distracting the international

community from .these other arms control issues, I think that this
-initiative would not be welcomed. .. =/ oL e PR
. Specifically in the field of multilateral arms control, there is very
strong desire on_the part-of mest countries to have a comprehensive
“test-ban to conclude the work begun in Moscow in 1963, by. banning
underground tests,and there is, I think, a strong desire to move for-
- ward in_the field of chemical weapons, to do something: about the - -
production and- stockpiling -of -chemical ‘weapons, ‘and" if “we simply ~
~ attempt to divert people from those objectives by putting forward & =~
progos_nl in the area of environmental warfare, f)_tlhmk they will
-tend to conclude that thisis not an important area and not an import-
- ant. addition. o S A :
. That could be a wrong conclusion but it.would be a natural one
for many otheér -countries to reach. o

I would -hope, therefore, t;ha.ﬁ'ia_nythin% we do i this field is accom-

panied by initiatives in other fields to show eur gaod faith and desire
to move forward in the arms-control field generally. -
. Mr, Chairman, that is all I'have. . :
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EXECUTIVE BRANCH'S FAILURE TO DEVELOP AND ARTICULATE POSITION

Senator PELL. In your opinion, why has the executive branch failed
‘to develop and articuldte a position on this point? What was the
reason why we have not been able to move ahead even though there
hes been considerable request and force from the Congress? .

Mr. Leonarp. Well I think, Mr. Chairman, the problem has been
* largely that it was met with opposition within the milita.gﬁ' establish- -
- ment and it was not given sufficiently high priority by other parts of.

the Government to overcome this opposition and to move the question
onto the front burner, as the expression goes. , : o

DESIRABILITY OF DOD TAKING LEAD IN STUDY

Senator PELL. Do you think that it is correct or desirable that the -
DOD take the lead in the coming study that has been assigned by the
President? ' . T : o ‘ B

Mr. Leonarp. I am sorry, I was not aware that was the case. Hag
- that been the testimony? : : : ‘ , hRE

Senator Perr. That is what Mr, Pollack said, The President has
issued instruction that a study be done as to the merits of weather
modification and the desirability of moving shead slong these lines of -
the treaty. The responsibility for carrying out this mission has beer .
given to the Department of Defense, Cooe

Mr. LeoNarp. Well, Mr. Chairman, if the task assigned is that of
. examining whether there should or should hot be an arms gontrol
treaty, I would think the Arms Control Agency is the one that should -
" be given the primary responsibility. - . - -

 recognize the basic knowledge on this subject lies within the De-
partment of Defense and their cooperation is more than essential. -~

PARTICIPATION OF ACDA o
- Senator PrivL. I would have thought so-As you know, the ACDA
has taken a remarkably low profile in the last 18 months, and-it is
regrettable. That the study should have been given to them was my
own reaction, . S S S
- When you were working on the study before that was done within

thie U.S. Government, and Mr. Pollack was the chairman of the group,

was ACDA particﬁ)ati-ng in that study?. e e )
' Mr. LeoNarp. I'believe it was, Mr, Chairman, although at that time "~
I think I was in Geneva and notin Washington. I am quite confident
in fact ACDA was a participant in the group. S o
Senator PrLr, T beIl)ieve' it was, . too.

U.S. RESPONSE IF ANOTHER NATION PROPOSED' SIMILAR CONCEPT
“Did you think the United States would respond in:a constructive

-way if another nation proposed a concept similar to .our own: draft . -

treaty proposal? - A R
.Mr. LeaNagrp, I think, Mr, Chairman, that the process would be

essentially the same, that the interagency decisionmaking operation .. -,
would get underway and would come to essentially the same conclusion -

‘whether it 'was a- U.S: initiative or the initiative of some other govern-
ment. IR Lo AR
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ou may reca.ll in' the case of blologwal weapons, that was a

'Brrtxsﬁr 1n1tmt1ve which we then examined and came to a posmve con~ -

¢lusion with regard to.

Senator PELL. I must say I ersona.lly am very disappointed ‘that
Mr. Ikle and the ACDA, to tﬂe best of my recollection, have not
shown any iriterest or enthusiasm i in connection with this concept in
the last f'ea,r or 80.

I would hope, of course, they would become 1nterested in it.

WI'I‘NESS BTATIMENT COMMENDED

As ou- know your statement is gomg to be inserted in fulI in the
recol end it is excellent testimony. . .

“WAYH OF P‘USHING AHIAD MORE VIGOROUBLY

‘Do you ha.ve any good advice to make where you sit as a civilian as
to how I can push this ahead a littlé more vigorously? I don’t want to
reach the point where the weapons are all in hand because: then it is
usua,]ly more difficult to get a treaty in bemg than when the weapons
a.r(i/})erhaps in the future., ‘

Leonarp. Well, I would hope, Mr Cha.lrma,n that you would,
after a reasonable time has gone by, inquire wgorous]y of the executive

‘branch what it has been up to and perhaps call hearmgs in order to

T

ascertain what their responses are at that point.

I have also in my prepared statement suggested another ap; roach
which is to include in the money bills of the Department of Befense :
a limjtation that would, I think, encourage them to take seriously the
position of the Congrese in this respect '

COMMENDATION OF WITNESS

Sena.tor PeLr. Thank you. Thank you very ‘much mdeed and let me
congratulate you on the role you played in the Sea.bed Dlsa.rmarnent '
Treaty and wish you well in your new job.

- Mr. LEoNarD. Thank you very much.

[Mr Leonard’s prepared statement follows ]

__Prersnep BrareMent or James F. Lmonum R

stfongly 8 i;l.vzyort the concept advoested in Senate. Resolution 71. )
The afguments which I feel weigh most heavily in fa.vor of & United States

- Initiative along these lines are briefly the following:-

(1) There is not,” I belive, ahy valid mlhtary a.rgument. for our retammg the
option to use envlronment.al warfare;

(2} There already is and will. sontinue to be & subetantml cosb te ue in smenuﬁo
terms. 1f we pontinue to protect this option; and . -

{3)- We are: paying  a substantial - political price for our fallure to ta.ke t.he
leedershtp in cloem% off the possibility of environmental warfare. -

In what follows I will focus on weather modification. The other. forms of en-
vironmental warfare appear, from: what I-have been told, to be somewhat more
remote and the arguments applymg to t.heu} are in large pa.rt the sa.me a3 those for_

-, weather modifieation.

Let me address briefly the mi!.itn.ry a.rgument that wenther modiﬁeation may be
developed into an effective:weapon which the 1.8, might-some-day want to use.
To support this argument a variety of soeriarios are advanoced. With.one-exception;

. Lfind these sceiarios éither “incredible'”or “marginal.” The “inoredible” scenarios

. 'postula.te U.8. involvement; in" importa.nt. wars in remot.e ‘and underdeveloped g

»
o
..
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areas—wars which common sense tells us either will not ocour or will not draw
us in. These quite unconvincing scenarios are invented in an attempt to degoribe o
situstion where we would be facing adversaries who would not be able to use
weather modifioation effectively against us. The Vietnam war has been, of ccurse,

-the inspiration for these scénarios. I think it will be a long, long'time before we-

again get into any eomparable situation. - .
The other, “marginal’’ scenarios are somewhat less unbelievable. But they neoes-
sarily involve opponents with a high technological caiability. These opponents
should prudently be expected to be able to use weat d
effectively as the United States, if in fact the possibility of effective use exists.
Such scenarios therefore offer the United States only a marginal or even & negative
- military advantage. A war in Europe is one example, SBuch a war is not likely. But
if one were to_oceur, it is extremely unlikely that the WATO countries would be
ahle to use weather modification to great advantage in defending themselves against
an attack from the East. I, at least, have never seen arguments to the contrary
which were at all persuasive. Thus, in military terms weather modification looks
to me like certain types of insurance whieh unscrupulous insurance agents sell to
timorus individuals to “protect” them against utterly unlikely risks such as tidal
. waves in Utsh. If such an individual is rich enough, the cost of the insurance may

do him no great harm, but the United States is not infinitely rich and in my view .

the.costs of this particular “insurance poilcy’ are significant.

1 said earlier that with one exception the scenarios for using weather modifica-
tion were either incredible or marfmal. The exception is, 1 believe, quite unlikely,
but it is unhappily not to be completely ignored. I refer to the possibility that some
- form-of weather modification might be developed into a truly effective weapon of
mass destruction. I do not expect that this will happen, but even the remcte pos-

sibility is a valid reason for doing everything that we can—along-the lines recom- -

mended in your resolution—to ensure that mo such weapon is developed.. The
reasoning here is-obvious. The United States does not need any more weapons of
mass destruction. Our nuclear arsenal is already far larger than any rational
military or political requirement and it is sufficiently varied in its characteristics
to meet any likely contingencg. And, obvioulsy, neither our security nor world
peace would be furthered if other nations should get possession of a new weapon

of mass destruction, Rather the contrary. The development and even & limited - :

er modification about as -

dissemination of such a weapon could in a real sense negate the Non-Proliferation .

_ Treaty. It could lead to devastating wars whose effeots could reach. out far from. ..

their point of origin. This ia the key consideration to bear in mind with regard to
other forms of environmental warfare. It is, presumably, the argument which led
the §0vernment to renounce climate modification, unilaterally and without even
goliclting recipracal action from other states. .

In sum, an examination of the basic military considerations-leads me to con-
clude that further development of weather modification or other forms of en-
vironmental warfare elther would be, at hest, of negligible utility to the U.B.or
would be truly dangerous to our security. C

What, on the other side of the.ledger, are the costs of. our failureto outlaw en-
vironmental warfare? One ares in which we pay a price.Is the scientific develop-
ment of the capability to use weather modification for peaceful, beneficial purposes.
The magnitude of this cost is obviously difficult to assess and others are better
qualified to do this than I, but common sense leads directly and plainly to the con-
elusion that other nations will be slow to cooperate with us, their:selentists will be.
reluctant to work with ours, so long as they.can fear that their contributions to the
scieace of'meteorolci?y and to the technology of weather modification may boomer-

: a.nf in the form of U.S. military actions against their nation or their neighbors,
hope that you will be developing from other experts a picture of what weather
modification can do if pushed vigorously for legitimate ends. I would.only note that
what the experts are saying about the threatening character of the world feod
‘balance over the next few decades makes me hope that any possible help which the
world might obtain from weather modification will in fact become av lable toua.

Our government’s unwillingness or inability to decide that we don't want .

military weather modifieation is coatly alzo inthe political area. Over the past
decade the United States led the way to a series of arms control treaties w ich
brought real benefits to the world. Our leadership did not elways measure u?_ ta
the challenges it faced. -Our initiatives were sometimes tardy and were often
more limited than they should have been. But through 1872 one could say that
.the arms control process had a modest momentum. One could even hope that
disarmament might some day overtake what has been called the mad momentum
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of the armp race itself, Since mid-1972, however, arms dontrol -has slowed to a

" _.orawl. The informed public here and abroad is puzeled and conocerned by this

immobility. There are examples in each of the diverse areas of arms oontrél. .
Some of these situations are, in fact, clearly more urgent than weather modifica~ -
fion. But weather modification is a characteristic and rather striking case. T ..
. would draw partieular attention to the failure of the Administration to-level with
. - Congress and the public; its failure to stato its position clearly and-frankly to the
Congress or in international forums; and ite failure to present the facts to the
‘public 8o’ that we oan assess all the arguments pro a.ms) oon on a sound basis.
he verbal émokescreens which Administration policy requires ita witnesses {o
direot at inquiries such as this do not enhanoe the reputation of the United States
and run oounter to thé basie principles of representative government. '
- T would like to close with a suggestion for consideration by the Committee.
. Envjronmental warfare is, I believe, analogous to biological warfare in that it
is in the U.8. interest to lead the way by renouncing it totally, -as s matter of
polioy. We have already done exaotly this with climate modification. We should
then urge others to follow our example and negotiate a treaty to ‘make this re-
nunciation a permanent element of international law. Unhappily, for Congress
gimply to urge this or any similar course of action on the Administration may not
be particularly effective. Tt has recently 'been rather difficult for the legislative
. branch to get the attention of the Executive branch. Congress can, however,
still-pass-1laws. T urge a provision in future defense money bills prohibiting the-
uge of any funds for military weather modification activities. his would be
analogous to the provisions which the Congress wisely inserted for several years
in defense legislation banning the use of any funds for the production of chemicel
weapons.’ (That, by’ the way, ‘is another arms control area in which there is an’
inexcusable and inexplioable failure on the part of the Administration to act or
to oxplain itz lack of action.) If this suggestion is adopted and the Congress makes
clear in legislation that it will not permit.activities aimed at environmental war-
Iare, then the Administration may be more disposed to move along the lines of
Senate Resolution 71 : : '

" Senator PrLL. Our next witness is Mr. Pierre St. Amand, Earth
and Planetary Sciences Division of the Naval Weapons Center,
China Lake, Calif. . ' ‘ :
~ We are delighted you are here. I have heard of you through the
years and ‘we tried to havé you at our last hearings. You were then
out.of the country, and I am very %la'd you are here, now. co

-~ "Tread your testimony last night. It is quite long, so I was wondering
if you would care to have it inserted in the record and digest it for -

* pral presentation. - ' S o ' . ‘

STATEMENT OF PIERRE ST. AMAND, EARTH AND PLANETARY
* SCIENCES DIVISION, NAVAL WEAPONS CENTER, CHINA LAKE,
Mr. St. Amanp. I would be h&ﬁpy to have it entered and just to.
- discuss the details, if you.would like. ‘ S
Senator PELL. I think it would be helpful to me and also I think to" -
thii})‘e_o le who are here if you would highlight it for us. .
. _Mr. 8r, AManp. Very good. . oo e
' Briefly, you had expressed interest in the sort of things we were
d_oiiig,','so"fto'ok ‘some trouble to outline the general nature of ‘the
vesearch work we had done in the past and I want to say right off the
bat that I am a],.ppea.ring- here at your invitation, I did not solicit the
invitation, but I am happy to come and talk,-and I am sppearing not
pg'a Navy representative but as a private citizen, and I must say that
I atg a Tittle bit biased; perhaps, because I sm rather proud to be
nssocinted with the Navy and. o some extent T consider myself part.
of it,'in my -@usiness life ot lenst, but, soré of my views are probably

b
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“at variance with those expressed by officials'of the Navy and the
Department of Defense and I am going to discuss this as it appears to.
me. -

BENEFITS OF SCIENTIFIC DEVELOPMENTS BY NAVY

The Navy has long had a tradition that good science of bensfit to the
Nation and tohumanity as a whole helps us all. Among the very
first -oceanographic efforts may be counted.the works of Mathew
Fontaine Maury. The massive compendium of navigational lore by -
Nathaniel Bowditch has been credited with the saving of millions of
lives and having made navigation less hazardous than it wa& in the
days before it was written, : : _ oo

Astronomy as a whole has benefited from Navy interest in positional

astronomy. Many advances in medicine and in other sciences have been

-iillpported by the Navy and this information has been shared with us

It is not surprising therefore that the Navy, which has had to cope
with the exigencies of the elements for its very survival at sea, should
find weather modification a subjeet worthy of support. It is.true
that the Navy and the other Armed Forces stand to benefit from the
science that they have developed. It is equally true that humanity
at large has benefited from such work. , :

WORK AT ﬁAVY WEAPONS CENTER

The story of our work at the Navy Weapons Center, formerly the
Nival Ordance Test Station, is an outgrowth of this Holicy. It was'
not a deliberate venture on the part of the Navy at the outset, but
instead was tHe. outcome of a concatenation of circumstances and
abilities to be found .at no other single place in the country.

‘In 1957, Dr. William Finnegan and Dr. Lohr Burkart, of the chem-
istry division of the research department, were involved in the develop-
ment of colored smokes that produced highly visible clouds to be used

as markers at high altitudes. D '
~ One of the techniques to produce such & smoke consisted in using. -
lead iodate to oxidize an organic fuel so that lead iodide aiid free '
iodine were produced. This scheme résulted in a brilliant, réddish-
violet smoke. - o _ o
. Ancillary to this work they prepared a mixture that, upon com-
bustion, produced silver iodide. They had heard of the use of silver
iodide.in cloud seeding, and living in an area where rain was:a novelty,
they were quite aware of the potential usefulness of their technique.
They told me about it and we set, about learning .about cloud sesding, -

As it turned out this approach was more important that we realized
at first, because, theretofore, cloud seeders had been using a substance
similar to, and derived; from, silver iodidé but which was not silver.
iodide. Silver iodide is used to cause supercooled water to freeze. If a-
substance is to catalyze the growth of ice, it must not dissolve in
water bafore the water has time to freeze. '

" Silver iodide is. relatively insoluble, and because it has a molecular -
structure similar to that of i_cei. it is a good material to cause liquid

walter to fiveze. In those days, clouds were seeded by use of an acetoné-. .

burner that produced, instead of silver iodide, a complex. of silver
fodide and one of several alkali iodides. It was not gefierally realized
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that- the. product. of this device was not silver iodide but -another
compound quite different in its physical properties. P

The exhaust products were water: soluble and -did:not function as
.. gilver .iodide 'wes -expected. todo. This meant . that .peopls who-were
..seeding clouds with the older system did not do what théy thought

they were -doing. Indeed; in. thany elaborate extﬁeriments, based on
© the 'premise that clouds were being seeded with silver iodide, .the
clouds were not being seeded at all, or were being seeded in-a manner
_ different from that postulated. : o R o

This single fact led tosmbst-of the donfusion. that. hagi developed.as: . -
to the effectiveness of cloud seeding.

Most of the disagreement that is still to be found in academic
circles is based upon this difference. The matter is now pretty well
clearad up and the way:is open to conduct a new set of 'éfforts that
could elearly demonstrate the effectiveness -of cloud seéding under
different  meteorological conditions.”Indeed, this is now being done
- by several agencies. but at a level of support that is inadequate to

thwroblem. - ' SR T
‘ o soon became aware of this problem, and with the understanding -
that silver iodide could be produced in relatively pure form, in the
right particle sizes and in the correct amounts and that it could be.
emﬁ)la.ce'd in clouds at the right time, we went ahead and developed
a cloud seeding system based on the use of pyrotechnics, We then
tested a slightly different solution to be used in acetone burners that
did indeed produce silver iodide. (This concept had been elucidated
in 1948 by Dr. Bernard Vonnegut, the inventor-of the acetone burner,
but had been ignored.) ' G _ ’ . :

We were able to do this because the necessary talent for the research
and development, indeed, a unique combination of chemists, physicists,
- engineers, -pyrotechnic. specialists, meteorologists, ‘and -aviators, -the
necessary equipment and an enlightened management weré all to be
found in one place. A good deal of this work was supported by the
Bureau of Reclamation and much of it was done in connection with
the Department of Commerce for Project Stormfury. ; '

‘The ‘task of optimizing the system was lengthy. It was necessary -

to review, and in part correct, the theory of catalysis as af:plied to -the-
freezing of water. We had to determine the correct particle size of the
nucleant, We had to determine the right amounts. The solubility of

silver iodide ‘and other nucleants had to be considered ‘and their =~

rates of solution taken into account. New nucleating materials that
worked - at'higher -temperatures were developed. The materials ard
devices:were tested in clouds over our ranges and over the southern-
~ Sierra Nevada. Samples of our seediriy devices were sent to'university -

grm:ips- and to other Government-agencies, so that - tests“might be
conductediby othats utider reslistid conditions. i winh Loelt 04l
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* . BXPERIMENTS CONDUCTED

For 2 years, we carried: out experiments in the seithern Sierra
for. the Bureau of ' Reclamation.. Later we cooperated with them in an'
~offort conducted :by: Fresno: State. College, ‘to increase-the snowpack
and the rainfall in the central Sierra Nevada, . ;. uu om0 2700
For 7 yedrswe.have been conducting; through a:contractor, Notth
American Weather Consultants, and with help from the Bureau of

Y
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Roclamation, a rainfall augmentation experiment in the Santa
. Barbara area. . ' P
The ‘werks has gradually - passed -from experiments with single -
.clouds to whole groups of clouclp .and to components of storm systems.
Senator PELL. I read it last night. _ : -
Mr. ST, AManp. I will highlight it to show you the extent of the work -
we have been involved in. : . : ‘
No untoward incidents have occurred and none are expected because-
of the care with which we have set up the experiments to preclude
-eXcessive precipitation as a result of our efforts. ‘ .

ARBDAS INVESTIGATED BY NAVY WEAPONS CENTER

‘We are now engaged in study-of a-technique for slowing -down
portions of winter storms and thus changing their trajectory so.that
the rain along the Pacific coast of California might be spread out a
little more equitably thus reducing the perennial drought in southern
California and perheaps reducing tie rain in the northern part of the
State where it is usually too wet.. , .

This we have not attempted: to do; this is probably outside of our
. range of interest. I sincerely hope some other agency of the State of
Califernia or the Federal Government will take up. where we started. -

Part of our work has been dedicated to the modification of clouds
‘too warm to.be. modified by the freezing process. For 3 years, we con-
ducted experiments in the Browngville, Tex. area. This effort was
intended to produce more rain from these marginal clouds and to sup-

press the growth of these clouds, should that prove-desirable.

Fog clearance hasreceived thelion's share of our at.tentmn’in-recen-ﬁ :

years beeause of the need to remove small patches of fog and to:clear
aircraft landing areas. The use.of hygroscopic seeding -agents was : -

systematically tried and developed to the point.where; under. the -con- -
itions-at-Arcata, Calif., it is possible to produce instrument minimums: -

in a 1,000-foot thick fog 80 percent of the time and to produce an.

actusal opening about 60-percent of the. time: The techniqueis expensive-

and - messy . but-does. work well. enough to be used -in emergency.

situations. - - _ e '

" Recéntly we have begun an: investigation of the use of electrically = -

ch&r-lged--. _particles -as- fog-clearing - agentsand- are- having: promising: - -

resu

greetly reduced: logistic burdeni: . .0 ©

tion' suppressants was tried with success ih- the: Panama Canal, Im- -

ts. that.indicate: that: it might be: possible: to- clear fog: with.a. - - |

Prevention of fog formation by eeating bodies of;zwam~ﬁﬁﬂzewpora& e

proved methods. of -applying the eveporation suppressants have been: - ':

da-veloi)]e&,by- our-chemistry divisions - -

‘We have done limited ‘work . fog: fomiﬁtibn andmtensxﬁcatlon -

- This system -uses. an- aerosol” consisting -of ‘common: salt. made. more

 hyg oscopic by the addition.of small amounts of potassium and Jithium-. -

‘chlorideés.. With these it is possible to. create an overcast condition and ..~ 3
~ to make-small: cumulus. clouds: under: the. right. meteorological: condi~ .-

-tions. In the ameunts needed. to stabilize-or to create fog; the materials -

are:not: toxic; areless-corrosive-than sea:spray and far less harmful then: - .-

- gonventional sereening smoltes.. o~ T .
Our ‘work-has been to some utility to. the rest of the world: - - -
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"The fog prevention work in Panama is being tested to see if it is
gossible‘ to relisve the obstruction to navigation that occurs at night
uring the rainy season in the Gaillard Cut of the Panama Canal. If
the tests being undertaken continue as well as they have, this method
will prove useful in permitting uninterrupted flow of traffic through
the canal, thus aiding world commerce. E‘he techniques ‘of a,lzf)lying
the e\;?lporation suppressants will no doubt become widely used com-
: mercially -and will prove of benefit in applications where ranchers and
others have, for a long time, used evaporation suppressants to consérve
water in small reservoirs and stock ponds.

DROUGHT RELIEF EFFORTS

On several occasions, the resources of the U.S. Military Establish-
" ment have been called upon to take action against droughts in various
parts of the world. In 1967, a small group of private contractors
directed by the Naval Ordinance Test Station was sent to India to
help with a devestating drought in the Bihar and Uttar Pradesh
Provinces. . ' _

‘Over a period of about 3 months, in the middle of the dry season
about 100 clouds were seeded with air dropped pyrotechmic units.
These clouds, most of which were not raining to begin with, yielded
from one-quarter to one-half inch of rain. The drought was so far
advanced, and the clouds so few, that this effort was not-enough to
. materially affect the drought. It did show, however, that properly
- planned and conducted at the right time of the year, cloud seeding
could beneficially aid that country in its agricultural efforts, :

In 1969, a drought relief effort mn the Philippines was conducted by
thé United States, using Air Force aircraft and crews and technical
-personnel from the Naval Weapons Center. -

" This effort was remarkably successful, beeause clouds, that were ih
general too small to rain by themselves, were caused to grow and rain
abundantly. It was estimated by the Philippine government that at
- least $60 million in ‘additional foreign exchange was. developed by
agricultural use of the rain resulting from  the cloud seeding. In -
gddition, another $25 million was saved because it was not necessary -
to import corn and rice. : SRR .

“The following -year, the Philippine Suﬁa.r Institute-led an effort,
using & U.S. contractor ‘and Philippine pilots who had been' trained.
the previous season by our personmel. '

This effort met _-wit}‘; ‘the same sort:of success and the capability to
~ seed clouds has been retained and augmented. - Lo
In 1971, we were called upon to help the Island of Okinawa, then -
- under 8. military - control. ‘A protracted drought had reduced the -
‘water shortage on the island to:inadequate proportions and the popu-.

4

.The U.8. Navy made ‘available ‘the services of the a.h't.isubr’rinfiné .
" patrol- s?.ua;dron at Naha and we furnished technical direction for 8
period of a few weeks. Here; the skills developed by the patrol squad-

+ - ron-in: tracking ships and, submarines made it en ensy matter to-select

L timate the time of land

clouds at sea whose trajectory would lead them over lind and to es-
Lo }al_l_of:,the\cIOUds; The c¢louds so selected were
. . seeded at sen; caused to grow and kept ‘dlive until they .came within .

‘.o 10 minutes-of landfall. ~ - .. - . BN D

. . oo oo
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- Senator PuLL.'I don’t mean to hurry you hut it ' would be about 40

minutes if you read the whole statement. - - ‘ : S
I was wondering if you could highlight your points with regard to

the trenty and also the potential use of this, e

CENTER'S RESEARCH AND DEVELOPMENT SHARED - -

Mr. 51, Amanp. All right, I will do that. I am trying to make clear
that our research and.development has not been self-contained, that.
we shared it freely with the rest. of:the world as they have asked: for
it and with other agencies of the U.S. Government and with private
CONCETNS. Sl i

We receive correspondence every month from people in some forejgn
country who would ?ike to get a little advice or-léarn something ‘about
hog ]Eo do it; and we always. carefully answer the letters 4nd so ferth.

Benator PELL. Along- this:line; then, you sharé freely with otlier
countries. Did your laboratory have any relationship with the weather
modification in Southeast Asia that wasreported in the press?: - -

Mr. St.-AMawD. I am appearing here as a private citizen..I am not
‘althorized to éxpress any opinions whatsoever one way or the other
on the subject, gentlemen. I must decline to answer. . o
Senator Prir. Thank you. I was just following up your statement
that you shared your knowledge with all other nations; if that was
- s0, I.was wondering if we shared it in Laos and South Vietnam as
well. But I know the restrictions under which you are operating, so
we will move on to your comments. - - - e

USES OF ENVIRONMENTAL CONTROL'

- .Mr. Sr. Amanp, OK. It has been suggested the control of the en-
vironment would constitute a truly ‘horrible weapon of war. If one
could do all the things that the proponénts of restricting the use of
‘geophysical weapons imagine could be done, this might be true. .

As 1t is, one can only make rain, clear fog, and reduce hail at the
present time. On & tactical scale, this technology—I am talking about
s small scale where you 'ha.ve‘-your.iroups committed, and small areas,
{})u must do séemething to help them-—could be very useful to the

nited States and would not c_onstitu.t_e-a.3threa,t:to'bhe_climﬁte-;of the - .

world. S S SR hmape L
The potential exists-that -over: the years, the: applications. of geo-
physics to warfare could become g very important military tool. T am
considering:this primarily in a tactical sense. =~ . .« . - . L
No_one jcan, at present, influence: earthquakes in any appreciable : -
way. It is tfue that small earthquakes have oceurred as reservoirs were
. being filled, and in & few instances :appear to have been: caused by
" underground: pumping. These technigques hold no promise for: any
deliberate use in-controlling such phenomena, nor can I envision any
-te%hn.iques. for producing or influencing earthquakes one way or, the
other, - - S : e » s T e
S - BARTHQUAKE. CONTROL
Senator PpLL..Is that.as of now or do. you visualize the technique -

~ - canmot be devéloped? .
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_Mr. Sr. Amanp, If you want to get an answer that is wrong ask a
scientist what can’t be done, but T don't think that within our century
any progress can.be made in controlling earthquakes. By understand-
ing the nature and mode of occurrence of earthquakes and the appli-
cation of sound engineering and good construction practices, the threat
of earthqualkes can in a few decades be abated. ' S

Tsunamis are caused by large earthquakes. There is no way to
. produce true tsunamis. Even if there were, a tsunami would not affect
mstallations more than a few hundred yards of the shoreline. Tsunamis
would not be a useful weapon because they radiate over the whole
ocean and would cause extensive damage to friendly coasts as well. - -

Changes in ocean currents are possible to attain with protean
offorts. One could perhaps dam the Bering Straits or divert the Gulf
Stream. Such an effort would require the cooperation of a-large patt of
the world and would present such unforeseen consequences that it is
. unlikely that it would,.or could, be:done unilaterally by any civilized
nation. S SR C . :
WHY TREATY 18 NOT NEEDED '

I, therefore, feel that such a treaty addresses things that cannot be
done now, are extremely unlikely in the next century, probably
wouldn’t be done in any case, and:are therefore premature.: . - 4

A treaty to preclude generic use of geophysical weaponry as could
be used to cause damage in excess of that necessary for the attainment
of the objective is not needed, because we are already morally and, in
effect, legally bound to do as the treaty would say. - ° B

- We would, if no such treaty existed, not be bound to forego the use
of an advantageous system were that system to be used effectively in
the protection of our own forces, people, and property. One must -
.consider, in proposing such a treaty, whether the use of any weapon or
device whatsoever to protect a fighting force does in itself constitute
" an act of war. - S : :

DISTINGUISHING BETWEEN PEACEFUL AND WARLIKE USES OF WEATHER -
' MODIFICATION Coe :

. To my mind anyone who does anything in support of his govern~
ment, of economy, in a time of war is a member of the'ﬁgh't&nﬁ team
and is participating i war. If this be so, how can we distinguish when -

" an act 1s performed if it will be in violation of the treaty?. - - .
- The comiplete barrier to all such work as proposed In-the treaty ,
could moreover work unnecessary hardship on our defense forces. For

"example: Would it be proper to clear fog so that our warplanes could -

safely return from combat? Would-ithe proper to clear fog so that they

: coultir-laumh o misgion? 'Would it be-proper to clear-a target area so
- that they could strike the ememy? . .- | L -

Al of these would appear to be proscribed. It might also be improper

to clear fog-for any purpose whatsoever, if the persons whose work was’

facilitated by such: clearance .could- more effectively aid.the military

. effort of their country. ST : oo
7 Some distinction should be made that is: niot now made in the

proposed treaty, or the United States may have to deprive itself of the -

enjoyment of such advantages as might flow from peaceful use of *.
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-weather modification, if it wers done in time of war to sugment food
or energy supplies so that the war could be more ®ffectively fought.

TECHNOLOGY TO AID OUR TROOPS, NOT HURT ENEMY

Weather is a terrible problem to the Navy and to:a lesser extent the
-~ Air Force. To the Army and the Marines the. weather is & serious
factor that must always be contended with and which often decides
the outcome of military contests. There are situations wherein the
technology would not be used in actual combat to hurt the enemy but
might greatly aid our own troops while engaged in a war. - -
xcesgive Tog could prevent resupply as it did in the Battle of the
Bulge. The American troops were short on food, ammunition, and
fuel, and were unable to advance. This advancée was critical to obtain-
“ing the.fall 'of Germany while the Wehrmacht was still reeling from
earlier reverses. . - ' . L
A portion of the time this fog was supercooled. Available techniques
can now, with a very high reliability, clear supercoocled fog in o matter
of 30 or 40 minutes. It would have shortened World War II by several
weeks if the technology had. then been available. Would it have been
wrong to use the technology? I think not. '
- Tank and infantry warfare is dependent upen a. fairly hard surface
for the mobility of troops and equipment. Were & situation to arise in -
which by increasing rainfall, one could decrease the trafficability to
such 8 point that the efforts of the enemy to attain an objective were
thwarted or-delayed until we could prepare for.a confrontation, would
~ we be justified in using weather modification? I think so.

. WHETHER GEOPHYSICAL WARFARE WOULD CONSTITUTE CRUELTY .

On the other hand, if there were no clearcut military target and the
only outcome of one’s action were to cause misery for the civilian
opulation, and there were other ways of preventing men and material’

rom reaching the front, then the use of such tactics would clearly be ¢

irresponsible in thet damage would be caused without gaining any real
advantage for oneself. S -

One must also address the -tlluéstion of whether or not geophysicgl .~ “
e

warfare would constitute cruelty. ‘All waris-bad and counterprodue-

tive. Usually wars are fought with high -explosives, projectiles and ~

other.products that have a deleterious effect on persormel. Would it be
less cruel to immobilize an infantry company with excessive rainfall
than it would be.to burn them with napalm or destroy them with
‘bombs? If they would. be kept out of the ficht and not be permitted to
hurt themselves or others, would!it not-be better than killing them? -
Another type of geophysical welfare that has two sides to it might be
the manufacture og B ﬁmg—term change in climate. Two sides, because-
‘it. could be used to harm or-to-aid a potential enemy. Assume for the
minute that s large country exists in which a nonirrigable crop must
‘be planted and matured so that the country has adequate food and:
foreign exchange. It might, to take a negative viewpoint, be advanta-

geous to.cause heavy ramduring planting season to preclude sprouting - -

’

and growth -and then to cause severe and.protracted drought during
the growing season. oo A .



