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clearing fog at airports, now done routinely for tlMId" fog at some places by the 
military and at civilian airports. No long run or wide area effects have ever been 

,reported. While aircraft are legally permissible in warfare, no country would pre­
sumably accept a ban on modifying airport weather to make flying safer, even 
tho~gh this might facilita-te an increased number of missions. If one 'moves' up 
from this one step further, should clearing the weather over the English Channel 
on Jute 4, 1944, had it been possible and of only temporary 100a1 effect, be COD­
ceived of 'as a crime? While use of high explosives flame, smoke for screens, and 
other unpleasant techniques for controlling a battlefield "are'permissible, it 'Seems 
diffioult to justify banning the use, if it existed, of a modification technique for 
oreating or clearing a battlefield fog or for wetting or drying out the contested 
terrain. Battlefield techniques whioh primarily improve the functioning and 
safety and efficiency of traditional combat weapons are likely to be used by the, 
nations. And perhaps even on balance they are likely to cut ,down the -toll .of 
warfare to save lives. There seems little obvious reason to attempt to ban -them; 
and little hope of doing 'So effectively. Even where typical environmental modifica­
tion techniques are designed for use primarily or exolusively against' t;ivilian 
populations,; 'they do not appear to be 'potentially 8S dangerous or'as irreversibly 
damaging as otber similarly utilized weapons of mass total war. It 'has become 
traditional in this century to attack the supply lines of an arm:rl right back to the 
factories and populations. Effective limitatIOn of the use of all such weapons of 
mass destruction should be attempted. A revision of the,rules of warfare seems 
overdue. However, it should, be remembered that present rules do purport to 
protect civilian popUlations. If they are ineffectual,that.itself is.aJesson,.a-warning 
to seek' for causes. And it must be further/reco~ized that the twentieth century 
high technology all-out war has brought the distlllction 'between- -civilian farm and 
factory worker and fightingman itself into question. Unless and until conventional 
warfare itself can be credibly limited to the military contestants it does not seem 
inherently more criminal to induce rain to fall -on civilians rather 'than, bombs. 
Indeed it seems more humane. 

On the other haild, mass privation caused by ,enemy lnduced"dr.ought might 
well be more widespread than p;rivation even by,suoh, more ,traditional weapons 
as blockade, pillage or seige. Even in suoh cases it seems probable that any such 
attempts to induce drou~lit or otherwise destroy crops,would be counteracted by 
responsive weather 'modIfioations or other counter measures s6 far as pos_sible. 
For, as noted, the technology, even 'as it improves in reliabilitYi seems 'likely to 
remain relatively simple, broadly understood, and ~nerally available to poor as 
well as rich states. Nevertheless it seems reasonable to draw the necessarily 
arbitrnrY line somewhere near here- between environmental modification tech-

, niques "which ,can ,be, elassed' realistically as new -versions- 'of traditional, limited 
weapons of war and which insofar as they yield temporary, reversible, limited 
modification!;! can be expected to remain guite legal; and those new weapons of 
irreversible or large scale environmental change which often can be used to 
indisoriminately damage whole populations and which might well be outlawed, 
in prinCiple at least, by treaty. 

(b) To the ·extent' that the treaty would take the military completely out of 
:research in weather modifioati~~ it seems too broad. First of all we have sug­
gested that some environmental ,modifications be pennitted as possibly more 
humanitarian--'and no worse than other conventional means of warfare. These 
would have to be developed and tested brthemilitary.ln 'addition it.oems 
doubtful ,that, with its present broadwordmg, the treaty oould be aocepted br. 
the Soviet Union, where the military fire the shells and 'rockets in civilian hall 
suppression programs for- example, or in the United States,' ,for that matter where 
the military.ha've,been, called on to .lend planes and equipment to drought, relief 
programs '(in Texas), 'and' have provided sUQPort for other primarily civilian 
research programs _such as Project Stormfury. They have in general worked with 
civilians of this and other -countries in learning about severe storms, fogs, etc., 
they have developed new modifioation technology of general utility, for example, 

, silver iodide delivery systems which others can use, in addition, one supposes, to 
pursuing some :forms of II classified". researoh. 

Weather modifioation is Indeed another area in which it is d1ffioult or impossible 
to sefFegate "militarily useful" from "civilian" re&earoh. ,Cloud studies, seeding 
techmques, everything, seein equally useful to weather prediction or flying and 

, to both military. and civilian ,purSUItS. Thus, unless equivalent funding sources 
were made available to "civilian" modification research, and 'research in this field 
has in fact been cut baok recently, removing the military from all research would 
probably slow __ the d~velop~ent,of techniques for,peaceful uses. Moreover, in ,the 
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absence of a seoure enforcemep,t'system, even if a treaty banning use',of any major 
"weather weapon" were adop~ed, -it might well appear ,ess~ntia1. to those ·concerned 
with national security and:international"st~bmty to oontinue: .to: permit carefully. 
devised military or civilian research on the development elsewhere of .modifica,tion 
and/or counter~modification techniques. Even these programs shOUld be designed to 
avoid maj_or wide-scale re&earch in nature ,until it is' clearly safe and' acceptable to 
all importantly affected parties. Thus some system of organized'-consultations -and' . 
reporting seems in order even for nations, which feel-they must continue research 
to keep abreast of the technological possibilities and to maintain a capacity to 
detect and to_counter potential major modifications or weather switches threatened 
by a non-party or a;treaty Violator, if such maneuvers became feasible. At minimum 

. any damages, oaused to others from operations or' experimentation without their 
oonsent should regularly be compensated for effioienoy 'reasons as well as for 
equity. How to assure that military research units conform to acceptable group 
standards of env:ironmental safety and responsibility, etc., however, remains a 
significant problem-not well resolved even '-within states like the United States 
and_ even more difficult at the internationalleveI. We do not mean to gloss that' 
oyer. Surely it should be explored more than it has been·before an indlsoriminate 
"ban everything new" strategy is adopted. 

Thus while supporting an approaoh' now to preventing weather modification 
from -becoming a new source of major oonflict

b 
we believe that the presently 

proposed draft treaty goes'too far in an effort to ar milit&!r. u~a~ of potentially' 
life saving, or at least inherently no' more deadly, substltutes for other l~gal 
weapons in limited and, small -wars. At the Bame -time it does- not cope with the 
major probleD;ls'these teohnologies raise-weather'switchinS'""""'"intended or not­
for peaceful uses which damage others' and which' would tend to be at least 88 
harmful to_ the world's environment and more destabilizing to the peace than a 
major use in wartime. The proposed treaty needs major revisions, in our-judgment, 
both to be more creatively useful to the, security of the human community, 
even in its present'state of development, and to have some chance ,of acoeptance 
by the nations. 

This brings us to the position of those who- support- all -small steps to disarma­
ment as "steps in the right direction." Our position is to pursue this strategy 
only when it appears on balance to yield a net move in the right direction; after 
considerations of self-defense and systemic balance are eluciaat~d. Our nation 
and our world must not be exposed to substantial risks or the suggestion is prob­
ably a step in the wrong direction. Two dangers of such- a "ban everything as 
soon as you can" strategy are (1) that even'if successfUl! it does not- eliminate 
war or the causes of war, nO'r does it limit the use O'f histoncally the 'most popular 
lethal weaponry-even O'f mass impact. It may therefore regularly be expected 
to' eliminate the more humane new weapons along with the more deadly ones 
in favor of' cO'ntinued use, of thQse which have historically, the most successfui 
wartime applications. (2) -Even'more important such'a. strategy may repeatedly -
delude peO'ple into thinking they have definitively denatured the dangerous 
implicatiO'ns O'f a new technology, when they have not at all even attempted to 
_cope with the major problems which it peses for society. We hope our discussion 
has uO'inted out some of hoth types of fallacy. 

We do not think this i. a bad thing if properly redrafted to permit restricted 
humanitarian-weather modifications and conventionally limited uses in wartime 
of these techniques. It even' has the traditional escape clause so that states can 
always seek self-defense as they always havebby loosening any restrictIons which 
seriously inconveneince them en balance in t eir pursuit of survival on their own 
terms. We think this is not enough, and because it is ao very little, it therefore 
poses a substantial danger O'f being a .fraud-of fOOling people-of lulling them into 
believing that the major political dangers potentially implicit in the development 
of useful weather modification technology~ for instance, for changing the status quo 
of nature in ways that traditionally have led to wars, have been coped with when 
they have not. Not at all. This proposal then is only'a small p_artial step towards 
assuming that these new technoli;>gies will not induce Armageddon. This little step 

, is likely to be far from eneugh, though on balance, if improved, it is not likely to 
be a step in the wrong direction. -

We could endO'rse a proposal of this type, modified as suggested herein, as 
generally in the self interest of the United Sta.tes sO' long as this. is understood, 
since it should, among other thingsl facilitate the control by the Big Powers of the 
numerous countries, large and small, which will share these new technologies with 
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.their 'potential 'for dangerous conflict. 'This- promises -on balance to be a legal 
convenience, but it is not likely to be an important achievement in neutralizing 

. the-'major potential hazards to world peace and survival-potentially implicit in 
these new teohnological aohievements. How to do this_optimally still deserves our 
primary attention. 

[Whereupon, at 1 p.m" the subcommittee adjourned, subject to 
the call of the Ohair.] 



[Top Secret hearing held on March 20, 1974; made public on May 19, 
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WEATHER MODIFICATION 

WEDNESDAY, MARCH 20, 1974 

UNITED STATES SENATE, 
SUBCOMMITTEE ON OCEANS AND 

INTERNATIONAL ENVIRONMENT OF THE 
COMMITTEE ON, FOREIGN RE~ATIONS, 

Washington, D.C. 
The subcommittee met, pursuant to notice, at 2:30p.m., in room 

8-116, Capitol Building, Senator Claiborne Pell [chamnan of the 
. su,bcQmmittee] presiding. 

Present: Senators Pell and Case. 
Also present: Dr; Pierce S. Cordan, U.S. Arms Control and Dis-

. armament Agency. . 
Senator PELL. Gentlemen, I think we might as well get started. 
Some of my colleagues will be coming in, but I think it is important 

to Eet on with this meeting today and layout the record . 
. Why don't you introduce yourselves and· then proceed as you will, 

after which I have a series of questions. 

STATEMENT. OF DENNIS 1. DOOLIN, DEPUTY ASSISTANT SECRE· 
TARY OF DErENSE (EAST ASIA AND PACIFIC AFFAIRS) ; ACCOM· 
PANIED BY MAJ'. GEN. RAY FURLONG, USAF, DEPUTY ASSISTANT 
SECRETARY OF DEFENSE (LEGISLATIVE AFFAIRS) ; LT. COL. ED 
SOYSTER, USA, ORGANIZATION OF TlQ!: 10INT CHIEFS OF STAFF; 
COL. ALBERT 1. KAEHN, JR., O.D.D.R. & E.; AND WILLIAM CHAPIN, 
BUREAU OF INTERNATIONAL SCIENTIFIC AND TECHNOLOGICAL 
AFFAIRS, DEPARTMENT OF STATE 

,Mr. DQOLIN. Thank you, Mr. Chairman. 
I am Dennis Doolin, Deputy Assistant Secretary of Defense for 

East Asia and Pacific Affairs. This is Maj. Gen. Ray, Furlong, 
Deputy Assistant Secretary of Defense for Legislative Affairs, and 
Lt. Col. Ed Soyster of the Office of the Joint Chiefs of Staff, who 
will be your briefer today. If it meets with your approval, I propose 
that Colonel Soyster will give the briefing. 

Colonel Soyster. . 
Colonel SOYSTER. The l'urpose of this briefing is to provide in­

formation on the only DOD classified weather modification activity­
this. being our rainmaking in Southeast Asia. 

(6'1) 
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[Chart 1 follows:] 
CHART 1 

SEASIA RAINMAKING 
[SUP.PLIED BY DEPARTMENT OF DEFENSE] 

A CLASSIFIED RAINMAKING PROGRAM WAS 
CONDUCTED IN SEASIA FROM' 1967 TO 1972 
WHICH EMPLOYED AIR DROPPED SILVER AND 
LEAD IODIDE SEEDING UNITS TO INCREASE 

NORMAL MONSOON RAINFALl. 
PURPOSE OF OPERATIONS 

Colonel SOYSTER. The purpose of this operation was to make 
difficul t the North Vietnamese infiltration through the Laotian 
panhandle and Plain Des J aITes· .. 

EFFECTS OF NORTHEAST AND SOUTHWEST MONSOON SEASONS 

This area of Southeast Asia has two principal seasons-the northeast 
monsoon and the southwest monsoon. . 

During the northeast monsoon the rainfall is light or nonexistent 
and even unimproved roads are unaffected by the limited rains. 
During the southwest monsoon the rainfall is heavy and almost daily. 
As a result, the unimproved roads in this region become soaked and 
will not support vehicular traffic. From the beginning of our efforts in 
Southeast Asia, operatioI)al personnel· would rely on the coming wet 
season brought by the southwest monsoon to contribute greatly to 
the enemy's logistic difficulties." ' . . 

.. The close monitOljngof troop and truck traffic along routes where 
ram:'had fallen: vetifiedbeyond any doubt the naturally adverse 
effects of rainfall and accumulated soil llloisture on the enemy's 
logistic' effort: From Aptilto mid"May, as the spring transition to 
the southwest monsodn' occurs;'·jt 'was'found· that'even·isolated. 
thundershowers temporarily interrupted logistic operations; Most 
unimproved vehicular route surfaces are hard due to the relatively 
dry weather conditions that prevail in Laos during the northeast 
monsoon. When intermittent rain falls on this kindo! surface, runoff 
is quick and virtually complete .. However, as both the amount and 
frequency of rainfall increases--"this is from the periodot May 
through June, the :ground begins to soak up more and more moisture 
until it becomes saturated. When' this condition is created, the 
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ground remains "soggy" for extended periods with only moderate 
amounts of rain needed to maintain saturation. At this point, vehicular 
travel becomes extremely difficult if not impossible. Typically, by' 
the end of June, the southwest monsoon is well established and soIl 
moisture has reached the point where roads remain so~gy. These 
conditions continue through September. The fall transitIOn to the 
dry northeast monsoon then begms with less rainfall in the area. 

OBJECTIVE OF PROGRAM 

The program was to increase r.ainfall sufficiently in carefully selected 
target areas to further soften the road surfaces, cause landslides 
along roadways, and to wash ou t river crossin!!s. These events normally 
and naturally occur anyway during the hel~ht of the rainy season. 
By seeding it was intended to extend the penod of occurrence beyond 
the nonnal rainy season and to supplement the natural rainfall as 
required to maintain the resultant poor traffic conditions. 

[Chart 2 follows:] 
CHART 2 

OBJECTIVE 
[SUPPLIED ~y DEPARTMENT OF DEfENREJ 

INCREASE RAINFALL SUFFICIENTLY IN CAREFULLY SELECTED 
AREAS TO DENY THE ENEMY THE USE OF ROADS BY: 

(1) SOFTENING ROADSURf.ACES 
[2l CAUSING LANDSLIDES ALONG ROADWAYS 
[3l WASHING DUTRIVER CROSSINGS 
(4) MAINTAIN SA1URATED SOIL CONDITIONS 

BEYOND THE 'NORMAL TIME SPAN 
TECHNIQUE USED 

Colonel SOYSTER. The technique that was used takes advantage of 
an important natural process that ·causes.rainfall in cumulus douds 

.. in ... the .... tro.pics .. Inthis.nat:ural. process when a strong temperature 
inversion exists, clouds frequently grow to the level of the inversion 
and only occasional turrets succeed in rising to greater heights. 

Senator PELL, What is an inversion? 
. 'ColoneISeYSTER,·NQrma:lly·temperature·;gees .frem a warmer· to a 
colder condition as you rise in altitude. In an inversion it is reversed, 
that is the cold air IS on the bottom. 

As the turret passes the inversion, it rises first through slightly 
wanner air and then into a colder, much drier region. As the turret 
reaches iteapex !l,:,d begins ,to cool larger;droplets of ·moisture begi!, tQ 
fonn and the preVIOusly white clouda/Begm to darken and descend mto 
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the mass below the collapsing portion of the cloud. The falling drops 
grow by condensation for a short while because they are colder and 
then by collision with the underlying,.smaller,. more slowly falling 
droplets. The techniques employed, which I will describe next, ac­
centuate this natural process by causing cloud growth with subsequent 
'collap~e. II! many respects, effective seeding of. a mit1:ginal .co!, vec~ive 
cloud IS akm tobrmgmg a banked furnace to life. With thlsm mmd, 
let me now' describe the technique used. . 

In ~eneral, doudseeding in.volves· locating updrafts.in clou,ds and 
releasmg small. amounts of seeding'materialinto the·tlpdrafts .. ·.The 
seeding agent· causes supercooled drops to. freeze, rel~asing energy 
(heat):and a more rapid conden~ation of water· vapor on the frozen 
drops than is possil\le on the hquid dropI~ts, with,. of course, the 
acco~pany'ing faster release of energy. Clouds appear to operate at 
near'equihbrium.conditions and even a small ohange in·,energy release 
causes a changein'!pdraft velocity, heating.makes the rur rise faster 
and the updraf~ area and velocity is increased, sucking in niore moist 
air from below and causing condensation throughout the ascending 
column. 

This chart illustrates the rur flow. As shown at (A); rapidly growing 
towers frequently develop a pileus, or small cloud directly above 'the 
updraft. This is a good indication of updraft position. Air comes in the 
bottom of th~ cloud, f1o",:s. up through It, P"'!t the visible tOjJ and down 
around the sides, mnch like a bubble fountllJjl. A downdrlift surrounds 
the sides of the clouds, at least at seeding altitudes. 

At (B)-Following seeding, the central portion rises rapidly and the 
base widens. Usually, the portion above the freezing level doubles in 
volume in 3 to 5 minutes.' Updrafts inside are intensified, the total 
downdraft external to the cloud increases. 

Turning to (C)-At apex, the cloud ceases to grow· vertically, the 
top begins to evaporate and begins a gentle .descent into' the mass' 
beneath, where the droplets run into still ascending air carrying cloud 
water. upward. .: . 

. And finally at (D)~A rrun shower dev.elops as the, cloud collapses. 
The sequence closely resembles a typical rllJn shower ,Process in' the 
tropics,except thatthe.presence of ice,whioh,,.the.seedlhg has caused 
to form in the process is not.naturalin tropical rain showers.' . 
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[Chart 3 follows:] 

CHART 3.-Cloudseeding Technique 

[Supplied by Department of Def~nseJ 

PIlIUS 

A 

c 
SEEDING UNITS AND TEOHNIQUE 

PlUUS .... 

B 

Colonel SOYSTER. The seeding units used to seed were developed lit 
the Naval.Weal'ons Center, Chma Lake, Calif. and axe not classified. 
The seeding umts and technique are identical to those used in publi- . 
cized rainmaking projects-for eXllmple, Philippines, Okinawa, Texas­
and the Stormfury research prQject. 

The seeding units consist of II 40 mm aluminum photofiash-tiYpe 
cartridge case with primer and a candle assembly. The candle assem­
bly incudes a plastic container 3 inches long with the seeding material 
and necessary delayed firing me.ohanisffi .to .. ignite the free falling con­
tainer .. The silver Iodide or lead iodide is produced 'as the chemioal 
mixture burns. 
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The burning time is about 36 seconds for the most commonly used 
tYl.'e. The unit drops about 3,000 feetduring.itsfunction!>1 burn. The 
umts are dropped mside the cloud in the active updrafts at intervals 
of approxil,l!.ately one-half mile. 

The release is normally controlled by the pilot flying the aircraft 
who can best determine the location of the updrafts. Two types of 
aircraft were used-the WC--130 weather reconnaissance aircraft 
and the RF-4C reconllaissance!>ircraft. The WC--130 carried pods 
containing 104 units each on both sides of the aircraft fuselage just 
forward of the paratroop jump door. The RF-40 carri~d a total of 
104 units in the photo cartridge compartments. Typically, these 
aircraft could influence an average of 4-5 clouds or groups of clouds 
per day during the southwest monsoon. . 

The technique requires that specific individual clouds be seeded. 
Their growth IS related to atmospheric conditions and the amount of 
seeding so that when the seeding ends, the thunderstorm created "cts 
like' any other storm "nti is short-lived because the seeding materials 
either rain out, disperse, or decompose. 

REQUIREMENTS FOR AND 'EFFECTS OF FAVORABLE SEEDING 

Over-seedi~or improperly placed: seeding tends to disperse the 
clouds. There IS no chance of prolonged effects. Under nearly perfect 
conditions, effects last possibly 6 hours maldmum. Normally, the effect 
is about one-half hour. Further, favorable seedillg re'lllires low veloc­
ity and unidITectional winds to prevent dispersal. The effects are 
therefore limite,d in area, perhaps 20-mile diameter under jdeal con­
ditions and continuous ,seeding where groups of clouds could be 
knitted together to form orie large storm center; With this background 
in technique in mind, let me nowt~rn specifi",.ally to our program. 

1966 PILOT PROGRAM 

, In 1966, the Office of Defense Research and Engineering proposed a 
concept of using these ,known we!>ther'modification techniques in 
selected areM of Southeast Asia as a means of inhibiting enemy 
logistical operations. . 

During October 1966, a scientifically controlled test of the concept 
and seeding techniques was conducted in the Laos Panhandle. The 
test was conducted under the technical supervision and control of 
personnel from the Naval Ordnance Test Station (now Naval Weapons 
Center), Ohina Lake,Oalif., using in-theater resources. Fifty-six seed­
ings were conducted,and over 85 percent of the clouds tested 'f.eacted 
favorably. On November 9, i 966, the Commander in Chief, Pacific 
[OINOPAO] reported the test completed and concluded that cloud­
seeding to induce additional rain over infiltration routes- in Laos 
could be used as a valuable tactical we"pon. 

Intelligence analysis of the. area indicated that there would be no 
significant danger to life, health, or sanitation in the target areas. 
The sparsely populated areas over which seeding was to occur Jiad a 
population very experienced in coping with the seasonallleavy rainfall 



conditions. Hous:esin the arc .... reb:uilt'on.stilts;· and .. bout everyone' 
owns .. sm .. ll,boat. The desired effeots' of rainfall on lines' of communi­
cation arenaturaUy'produced during the' height of the,moRSoon'seasan' 
just bJ' natural rainfall. The objective was to extend these effects 
over a longer 'period. It was neither necessary nor desirable'toincreasc" 
the totall'ainfall above the levels experienced during a: normal heavy 
monsoon season. In fact, the normal variations in total annual rainfall ' 
were greater than the variations we could induce, 

The ,operallion'was closely monitored and controlled. When recon­
naissance indica:ted that Objectives were ,attained in one area, the 
limited resources were shifted to other areas. Seeding was not con­
duct8d durin,g periods' of tropical st@l'llIs,w,hen Iwgeamounts of rain­
fall were fidlmg naturally IIiIld.'a:coompliehing·thlt military ,objectives.", 
It is the consensus of the scientilic community that the techniques 

, employed could not be used to create large uncontrolled storm systems 
aCCldentally or purposely. 

Conversely, seeding to the extent conducted in Southeast Asia did 
nut cause drought in neighboring areas. There is simply too. much 
moisture' in the air in that part of the world, and operatIOns ,affected 
only a small percent of ihprobably less than q percent. The desired 
effect was simply to control where that small percentage '{ell to the 
ground. 

OPERATIONAL PHASE 

With the success-of the pilot program and the considerations just 
presented, the operational phase begllill on March 20, 1967, and was 
conducted each subsequent year during the rainy southwest monsoon 

. (March-November) until July 5, 1972. 
Senator ·PELL. Would you repeat that sentence? 
Colonel'SoYSTER. Yes, sir. ,After the successful pilot program IIiIld 

the considerations I just presented,the operational phase begllill on 
March 20, 1967, IIiIldwas conducted e .. ch subsequent year during the 
rainy. southwest monsoon; that is the period March th£ough November 
until July 5, 1972, when we flew the last mission. " 

The program. was authorized three WC-130 and two RF--4~ air­
craftwrth assoOiated crews and mamtenance personnel. These aIrcraft 
provided two WC-130 and one RF--4C sorties per day, when required. 
However, these aircraft, which operated out of Thailan(l, were not 
dedicated exclusively to the cloudseeding missions. The WC-130's, 
also conducted tropIcal, typhoon reconnaissance and tactical weather 
reconnaissance support mIssions. RF --4C's performed regular photo 
reconnaissance missions. The annual cost of, the total program was 
approximately $3.6 million coY-ering operation and maintenance, 
temporary duty pay, IIiIld seeding materials. .. . 

AUTHORIZED AREAS OF OPERATIONS 

In answer to the question "Where was it done?" I will now show 
the authorized areas as. they developed chronologically with sortie 
rate and amount of seeding expended. 

29-644 0 - 7~ - 7 



. This map illustrates the area initially al)th6rized.£or operations in 
Laos and a very small portion ·of North Vietnam. 

[Chart 4 follows:]' . 
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CHART 4.-Initially authorized area of operations. 

[Supplied by Depattment of Defense] 
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Colonel SOYSTER. An area encompassi!lg, additional portions, of 
Laos and North Vietnam was added on. July 11, 1967. 

[Chart 5 follows:] 

I SON 

CHART 5.-Additional area of operations authorized on July 11, 1967. 

[Supplied by Department of Defen.el 
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Colonel SOYSTER. Finally, a small area over the A Shau Valley in 
South Vietnam was added on September 13, 1967. The chart also 
shows the total sorties flown and the units expended for 1967. 

[Chart 6 follows:] 

CHART 6.-Area of operations added on September 13, 1967, and sorties flown 
and units expended for 1967. 

[Supplied by Department or Defense] 
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. SenatorPELL. The units. expended. 
Colonel SOYSTER. Yes, sir; the number of 40 mm photoflash-type 
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1,017 over North Vietnam. The. total sorties include b6th·WC_iao 
an.d RF.-4. . .:' , . '.... .... .., .... 

Senator PELL. Looking at the pictui'ethe concentration was more 
on North Vietnam, six of the units in those two small spaces. 'I see 
it would add up about the same. 

COlon.el SOYSTER. Yes, sir. Of course, these were expended over 
specific clouds over certain trails which I will talk about a little later. 

The next slide reflects the "reas just briefed ·as they began in 1968. 
On April 1, 1968, operations over North Vietnam were restricted 

to the area south of 19°N coincident with restrictions on bombing 
above that line. " i •• r' . 

[Chart 7 follows:] 

CHART 7.-Restriotions of operations ,o'Ver N,pt.tU Vietnam on April 1, 1968. ,,' 

[Supplied by Departmenti'r:>efense] . '. 
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Colonel SOYSTER. An area of North Vietnam was added,on Sep­
tember 26, 1968. 

[Chart 8 follows:) 

CHART 8.-Area of North Vietnam Sdded on September 25, 1968. 
[Supplied by Department of Defen,el 
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Colonel SOYSTER. However, on November 1, 1968 all seeding opera­
tions within the boundaries of NVM were ternlinated and never 
reinstituted. This chart also shows the sorties and units expended for 
196,8. 

Operations in 1969--
Senator PELL. Excuse me. When was it that you terminated? 
Colonel SOYSTER. November 1, 1968, sir. 



Senator PELL. Thank 'you. .' .' . . . .• ' :' 
Colonel SOYS'rER. Operations in 1969 were conducted'in'the\U:~tUi 

outside North Vietnam approved for 1968 and agaiIlthe tiumber,of 
sorties and, units ellpended are shown.. " 

[Chart 9 follows:) '" ",' , , ' , 
, , 

CHART D.-November 1, 1968, termiJ.lation within North VietnamesJ~ ,boU:9-4a!'i~ 
, and sorties and units expended for 1968 and 1969. ' , 

'[SUPPlied by IJeparilment of .liI"fensel 

1968 -
SORTIES 737 
UNITS EXPENDED ., 7,420 

~5·t . 'IIncludlng98 over NVNI 

1969 -
)lOng SORT~S 5,28 

UNITS£XPENDED 9,457 . M 

"'b 
,~ 

J\ 

" .. 

, (, . .-
:' , 

... ~ 

"~/ 
Colonel SOYSTER, During 1970, operational areas iII, Laos. were 

modified as shown in the nl!>rth and in the south. These are the units 
ellpended. 
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The 1971 area remained the same. These are the 1971 units and 
sorties expended in 1971. 
. [Chart 10 follows:] 

CHART 10.-1970 modification of operational areas in Laos and sorties and units 
expended, 1970 and 1971. 

[Supplied by Department of Defense] 
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1971 
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'OolonelSoysTER. The area was modified in 1972 to include I.'ortions 
of ,Northeast Oambodiaand South Vietnam and to limit actlvity to 

-south of 19° north in Laos. 
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[Chart 11 follows:1 

CHART 11.-1972 modification of area. 

[Supplied'by DepaTtment of Defense] 
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Colonel SOYSTER, Thenextchart provides a w;rap-up of sorties and 
seeding units expended f<lr the program, , 
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[Chart 12 follows:1 

CHART 12.-Sorties and seeding units expended for program. 

,[I;lupplied. by- Department of.Defense] 

YEAR 

1967 
1968 
1969 
1970 
1911. 
1972 

'. TOTALS 

SORTIES 
FLOWN 

591 
734 
528 
277 
333 
139 

2602 

UNITS 
EXPENDED 

6,570flNCLUDING 1,011' OVER NVN) 

7 j420flNClUDING 98 OV£R NVN) 

9,457 
8,312 
11,288 
4,3621lAOS, CAMBODIA,SVN) 

47,409 

A VAILA'BILITY OF CHARTS 

Senator .PELL. Incidentally, just for the record, could these charts 
. be. made available fgr the top secret record? . 

Mr. DOOLIN; Certainly, sir. 

SELECTION OF TARGETS 

Colonel SOYSTER. The selection of targets or areas of seeding was 
based on the strategic importance o~ lines of communication lind their 
susceptibility to intetdictionby increased· rainfall. Target priorities 
were assigned and updated on the basis of continuous analysis of all 
available intelligence information at 7th Air Force, Tan Son Nhut, 
South Vietnam. Priorities were stated in terms of drainage 'basins . 
rather than points.because of the lowp~obab~ity that a cloud. favor­
able 'for seeding would form over a' specifiupomt; It was usually'pos­
sible to seed every suitable olaud within a drainage basin, but ,priority 
was given to seedmg clouds directly ovet roads, intersections; and river 
crossings ·within each basin. 

\ 
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RESULTS OF PROJECT 

The results of the project cannot be precisely quantified. This is due 
to the lack of suftfcient ground stations to report However, the 
Defense Intelligence ;Agency, using empirical and theoretical tech-

, niques based on units expended and the J?hysical properties of the air 
mass seeded, estimated that rainfall was mcreased in limited .areas up 
to 30 percent above that predicted for the existing conditions: Sensor 
recordings and other information following seeding indicated enemy 
diffl,cy~~\~~JroI?- .h~,!'vYr.aipfl1>ll, ..... . ' . . ... , . 

SubJectIvely, It IS 'behaved tl)'at thIS rainfal}' was heaVIer thllin ,that 
whic4wou!d.)tave fallen norl\1ally and. that it did.contribute to slowing 
the flbw of'supplies into South'Vietnam along the Ho Chi MiiJ.Ji.,trail. . 

EFFECTIV1llNESS OF PROJECT 

The next series of charts will be presented to provide some feel·for 
the effectiveness of the project, The month of June 1971.will be 
addressed. June is a month m which the southwest monsoon is well 
established. It is. also a month where it is not unusual for that south­
west flow ~o b~ temporarily dis.upt~d by t)ae intrusion of.' a trbpic~l 
storm m()vmg mto tire Southeast ASIan, Peninsula· from the east: ThIS 
Was the case for June 1971 When tihe southwest.'monsoon was disrupted 
by typhoon Anuaas the month began. and later in the montli by 
typhoon Frieda and tropical. storm Golda. . 

These storms, although bringing; heavy natural rainfall, also caused 
poor seeding condi tions.by cov~rmg. the' area with a thick layer of 
high clouds which limit the effects of surface heating required for good 
convective activity. I provide this to point out that there was n(}t a 
consistent presence of favorable conditions for seeding even in the 
middle of the rainy season. As a result, daily seeding unit expenditures 
vary greatly'~s sho'YIl on this .char~.. . .'. 

I would like to pomt (}ut whtle this chart as IIp that at the begmwng . 
of April remote 'sensors were detecting' o:ver9.,OOO.enemy logistie 
movers per week in eastern Laos. By the end of June·this'number 
was less than 900. . 

Twoot the most si~ficant weekly . drops . .in detected .traffic 
movement occurreddurmg June., One of these weeks 'was ,'June 2 
to 9during,which a typhoon.was increasingrainfalband .the,second· 
wa~ ~~ring J.ane. 16 to 23 whe.n y;e. we, .. re most-active"''''''.,.·th .. , seeQ..lng. 
actlvltl.\lS dunng·themonth .. 'f"".· .' " .'. • ," :,::, 

"1';" '.;, .,-, " "",' 
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[Chart 13 follows:1 

DAILYEXPENDlTUREOFSEEDlNGUNITS 
240 JUNE 1971 

[SUP-PLI-ED BY DEPARTliEIfT or DElI'F.NSEl 

200 

i => 160 .... 
c:> 

120 

80 

40 

This chart is an evaluation of the units expended by: week. The left­
hand column gives the total seeding units expended. The next. column 
show. the number that were successfulin the crews' judgment, which 
is to say that they had a positive effect on the cloud and either in­
creased rainfall rate or caused cloud growth and development. 

Under "Number of Groups" and "Number of Isolated Clouds" 
there is an evaluation where "S" means successful as I have just de­
scribed, "NE" is no effect-and "F" indicates failure or a decrease in 
rainfalLor .cloud deterioration. The final columns show the number of 
lines of communications which were "inf!uenced'·'''-Aroute segment is 
said to have been influenced by project augmented rainfall if it is 
located directly under "eeded clouds·or within a reasonable distance so 
that runoff. from the rainfall would crOBS it. 

"Interdicted" are those instances where visual or photographic 
reconnaissance confirms significant water damage to a route segment 
previously listed as "influenced." 
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[qhart 14 follows:] 

, CHART 14.';"'Evaluation ofunit.·expeudedby week,.J,une1971. 

[Supplied ,by Depar,tIl\e~~ Of Defense] "),~ . 

DATES # ofUNI1S ' , #, Of GROUPS #011500 CL05 If of LOC'S 

TOTAL suec s NE F S NE F \NF IN'TO 
:jd 

1·8 JUNE 241 19$ 25 6 2 3 3 4 p5 13 . , '\) 

9·15 JUNE 240 22~ 23 0 f 24· 10 0 " ',0 5:,::', 
")(ji 

16·22 JUNE 542 .9i 40 6 1 8 13 0 fOl 25 .. : ' 1 

23·30 JUNE 368 360 27 3 0 16 0 O. '93 3 
. t 

1·30 JUNE 1391 ,;1275· 115 15 4 51 26 4 329 46 
, :\ I ~ 

Colonel SOY~TlDR .. ,TM next slide measures effectiveness by ,the use of 
isolines. Charn5 s,hOW$ the total rainfall in inches which fell in the 
'area for June 197i. This'is aimeasured amount tif rainfall from various 
pointscotin~cted by isol\nei" . ..... ,. . " , , 

The Hiles in.·ch";~t 16 are an e~tirnatci of tl\.e,maxim'um rainfalL that 
was inducedin the; area 'which the IinescQnnect. The blaclt numbers 
in the center'. Of theSe lines oIibcith cha~tsshow the,maximum rainfall 
estimated forl;'any one point. ' .. ' ", " 

. . ".'" -,' , 
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CHART 16.-Induced Rainfall In: Ai,ea, June 1971. 

[SuppUed,bYi'Dep8l'tmbntof'Defeiulel,' c: . 

" " 

_....;.._-'-...... -_11 ........... - ...... "'· .' 
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. PROPOSAL, TEST AND OPERATWNAL PHASE 

. Oolonel SOYSTER. As praviously mentioned, the concept of the' 
operation was 'proposed 1D 1966 by the Office of Defense Research 
and Engineering. 

After approval by civilian authority, the test was conducted in 
October 1966 and the operational phase began March 20, 1967. 
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REP'ORTING PR'OCEDURES 

Because the pr'Ogram was c'Onsidered sensitive, reporting pr'Ocedures 
were instituted t'O limit kn'Owledge 'Ofthepr'Ogram. The WC-130 
missi'Ons were flown, rec'Orded, and rep'Orted thr'Ough n'Ormal channels 
as weather rec'Onnaissance flights. 

The crews performed weather rec'Onnaissance and made n'Ormal 
factual weather rep'Ortsthr'Ough regular unclassified worldwide 
weather channels. The RF-4C's were fl'Own as n'Ormalree'Onnaissance 
missi'Ons. In additi'On t'O these rep'Orts, special ,reports t'O ':\>fOvide in­

. .f'Ormation"to"higher headquarters and to allow evaluati'On 'Of the 
pr'Oject were transmitted thr'Ough special ,c'Ommunicati'Ons. channels. 
Dailyrep'Ortswere submitted t'O thea'Ommand,projeot 'Officer. Weekly 
reports were submitted through channels to, the Joint Chiefs 'Of Staff. 
SemiMinual reports were als'O submitted. . 

Periodioreports we~e prepared by,the Joint Staff and submitted 
thr'Ough the chairman, J'Omt.Chiefs 'Of Staff to the Secretary 'Of Defense. 
In .'Order t'O c'Onduct the operati'On appr'Oximately 14,00 pers'Onnel had 
t'O be given access to ·pr'Oject inf'Ormati'On 'Over a 6-year peri'Od.'· 

These pe'Ople were briefed int'O the pr'Oject and then debriefed when 
they n'O l'Onger required a clearance. 

RESULTS 'OF.PROGRAM 

While this pr'Ogram had an effect 'On the primitive l''Oad c'Onditi'Ons 
in .theseareas the results were certainly limited .and unverifiable. 
It was c'Onducted because 'Of its apparent c'Ontributi'On t'O the inter­
dicti'On missi'On and the relatively l'OW pr'Ogramc'Osts. 

An 'Operati'On such as this is alm'Ost unique t'O this area 'Of the w'Orld. 
Rainfall can be significantly induced 'Only where and when there are 
natural 'Occurrences 'Of heavy rains. Furthermore, induced rain can 

. have. a significantinterdicti'On effect 'Only where the lines. 'Of c'Om-
munication al'e relatively primitive,,' . 

Both of these c'Onditi'Ons existed in the operating areas in S'Outh­
east Asia and,asn'Oted, even herepr'Ogram effectiveness cann'Ot be 
c'Onclusively established. 

This c'Oncludes the f'Ormal part 'Of my presentati'On. 
Senat'Or PELL. Thank y'OU very much, C'OI'Onel, f'Or your g'Oodand 

full and frank briefing. .. ' "'" , 
Isthere>anythingfurther you wish ,to add? . 
Mr. DO'OLIN;'No; Mr. Chairman. We just wisht'O resP'Ond t'Oany 

, questi'Ons y'OU may have, and .I .canJeave a C'OPy in 4dvance 'Of the 
transcript.., ". . , ,... .,:, 

tSeI\l,\torl'ELL. ThllI1k y'OU SQ, much" ....' , 
::.,~ 'I,' "'" ."':1': -J/"::, ; "",_,:" ;;/; ;':.~""" .t.,' 

CI,ASSIFICATION 'OF PR'OGRAM 

. ",Asyi>U !tP.(iW;in oo,nn,ep4~n wj,th t~.eVietnalil wlli i ~Il. t~e 'Oth~r 
'''Comh\tt ;s~tl6$\tnd, 'ordulIIlcetOU!l,llges have .beeu.dec\assifie!I. Wb'y 
,care these ,statisticsstilLtop:seore,t?Whyis:thisprog!'anI sf,illconsi!Iere,d 
'top~oretor is ito still c(msideted top'secret? •.. ~., ...•......... '.' .' . 
',\': 1\1*. P9QLlN:Weai;e ·lQokin!!.attbisri~~t .nowf',M:t.pha.irnlltll. 
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Senator PELL. My own reaction is one of a littlabit of puzzlement. 
What was the reasoning behind it being so highly classified. 

Mr. DOOLIN. May I ask General Furlong? . . ... 
Senator PELL. What was the logic behind it? 
General FURLONG. It was, of course, at that time a combat opera­

tion. I would speculate that there was concern politically as well. 
We did not at the time when this began discuss normal combat 
il!terdic~ion ope~ations in Laos. The .aover~m~nt of .Laos wa~ aware 
of our mterdlCtlOn efforts and acqUIesced m It. ThIS operation fell 
-into,a similar category;!"."''''::, , " '.f'r:, ,;;-~l.d,J .),,: 1(, 1(." , . , 

Senator PELI" But the Classification :was considerably,.higher. 
I know in IllY own experience 'here that this particular program was 
the <inlY'programab",ut which,theDOD did.not feal able to~espond 
to questionsm either public or private session.' , 

From what you say, I am reminded of the old maxim. An "elephant 
labored and a mouse came forth." What was the reason for this great 
secrecy? . . . 

General FURLONG. Your observation-the elephant laboring and 
bringing forth a mouse-I think reflects in large measure our current 
perceptIOn of the classification. . 

Senator PELL. I thank you. 
Mr. DOOLIN. Certainly, Mr. Chairman, I must say that it reflects 

my perception of the results' of the program. 
Senator PELL. Yes. 
Mr. DOOLIN. We are actively pursuing this in terms of.declassifica-

tion of the information. '. . 

DECLASSIFICATION OF SECRETARY LAIRD'S LETTER 

SenatorPELL. In connection with declassification, you. should 
include Secretary I,aird's letter. 1 don't believe this end of the avenue 
is responsible, hut copies or knowledge of copies of it seems to be 
available to the press. And is there an~ reason why you should not 
go ",head right quickly with the declassIfication of hIS letter? 

'General ]<'URliONG. We would do that in connection 'withthe whole. 
That is, you would not declassify the letter and not go· altead and 
declassify more.. . 

As Mr. Doolin points out, that is being cousideted. 
[The information referred to follows:] , 

TSE. ,WHITE .HCH:;T,SE, , 
W .. hi1!¢On,' JanuarY·$8, 1974. 

Hon. J. W;}l'PLBRIC1HT, . ."'" '.' .. ' . 
'Chairman, Senate Foreiqn Relatio'M"Comtnittte, ,"! 

.U.S"Seoote,.,Wa8hington"D.C. ? ';' --

DEAR Ma. CHAIRIIUN: ~have ju.t'ri<!~ived 'l1e'ivliiforttlat!on iletilins'Wlth a 
DOD weathe,,'moditlcation program.Blnce I discussed this program With you 
in my April 18, 1972, ap~ranoe before your.comm,ittee 1 want to share this In­
formation with you . 

.• . D\1rinS .my .. app.",,'W-<Je, 1 ~~po!\d.<\tq .¥"1'J'. qUmltiq,\ pOl,ll""'ll!ng ,lV'lI\t)lerl'lodl­
IIcation w.th .. the 8tate.me.l,lt .lV. ~,ha'(.n.·ever. e~ge.g.d,lJ( tha. t, type of aotlVit,r. 0'1.er 
North·Vi~tn~!n.'~·. That·· .• tatement •• "presen'tecf, .lIr8t, 'my' knowlMge·thlit,l·.,llIid 
never approved operationsove" NOf.1ih'Vilitnam ·and.oicon<llY, mY'undetstand1n~ 
of activities authorized by preoeding Secretl'fies oLDefellS<! . .l )lavodUlit ,p"n 
illf0l'm!'d''tha'l,,8Uch '&ctMt1e&.were,'1londu9ted!·ov.erN o~bi iVietn&u),inI;.ltqVrand 
again in 1961k I want to take this opportuility'to'both expr_·nw .. gre"th~t'thil\ 

29 .. 6 .... 0 .. '141' .. Ii , 
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"_Y;' i:- . ", .. " • . ,,""'. ., ,"-."" " ",' . , 

in(QrJl\"'tioll,'l'!~s,)\ot ~vai\~l.,to,;m.e ",t., the .time.ofmy . .,ppearmo"belore. your 
, Committee arid"to' provide you With this,information. ~'" , . .'" .,' ,. '. 

Please accept my personal appreciation _for . your friendship' ,an:d,·· aMistanrie 
througho¥t ~y_y~~s }U- the Congress, and the Executive Branch. 

. SlAcerel)",. .,' ' 
, MELVIN R. LAIRD, 

Coun8'lor. to tOft Pre.,;aem 
'for'DIlm68Nc AjfairB, 

'" JANUARY 29, '1974; 
lJQP~~EL,VjIN~:a,;,J"~'XRDJ"'" >-, ,1 .I.,;,.'~ "_" J" t'" "\j IIIL, +,111' (1)1 

Coyn8,llpr·tQ Ii;.,f!re,.i!kntf,qr Dpm~8tf< Aiffr1,ir8,. ".,. ,. 'k ,,',' 

The Wh~~611ou8e, -W-ash1:ngton, D.C. . - I' _.;_'_"! ,',,' '_:', '_ "; "; 

)'!E"R ,lW'I, L"')l~: ['hank, r0t: .. l'1r, l'lIl1r letter,ofJ~u .• ry.28c,.rjfy:il'g yq~r 
te.5. t~tn:dtl. Y i9(,A'j)rW'18, :19,72"conce1'l\mg_. t:1l'e.::Q~1ense; Depar.tJiieqt',s we",tlier ~041-
fioa-tt6ilactiVities;: ii,- _,,".~ "-',' ,j< !.1:~(! ,'ll';,· 'Ii "~,I",, ;,.'. ">"f~;_' 

.L·brougl>t your Jetter tOiJtb:eatMnt(~.Ii·dflth~ Fureign;:RelationsColllI!llttee :at: 
itf!;,meetirr~"thie _m.ornln~ ,and th~'<"QlP.II).jttet\Jnfftru¢ted me to A_skyduJf,.Jn view 
,ot',tlie, fao~J, that you~ '1~7,2 testfmony, was i~ :puplic,- you hav~ any obje,ction ,to: 
maIMng youdetter pUbhc. . ", ..' . , . . , 

'Sincerely y.o~rs;' - , "', " " ',i' 

J; ,W,'" FU.t.BRIGHTj ", , ' 
''',' , ., ,_, .', '"" ChajrynOt'n·, 

Hon,.:J~ W'; FULBRIGHT, "~I ",'.' 

Chairm,an,: Dommittee -0/ Jiloreion -Relations,) 
U:8 .. 8w;ate, . . ", 

;.; , 

W"'hi~gton, D,C..., , . . . .. . ..... 
DEAR MR. CHAIRMAN: I appreciate your prompt -!-€lsp~)ll!~e', 'to'"rp.y le,tter -of. 

Januf)J'y 28 concerningmy,testimony-of Aprl118, 1972. Through my,-~arUetletter 
1, sought: 'only to -aseute ,- thLl;t, you were 'provided! wi-th- 'accurate 'information' as 
rapidly'as·1 received it.' ", -,' .' , " ','. . 

,.It was thoughtful .of you to afford me the opportunity"to 'clarify, the public 
record~ However, to-the best of my knowledge,' the Department, o.f' Defense 
retains. a'security classifio.ation on,this material _whioh,'acoountB- for'the-classifica;.. 
tio.n of my l'etitE'I'" 'k you.-" ",'" "." . " 

I must, ,therefore, ask that my letter to. you retain its classification fl.$_ it would 
be ina:pprQpri'ate' for, me" to. -act unilbiterally- -without: lDepartmetit of :Defense' 
declassIfication approval. ' 
'. With bl:\'3t wishes and kindest _p~rsonal regar<J,s, I. fl,rn 

" ,SinoerelYi, " ,:' , " ",," 
MELVIN R. LAlRD. 

Hon. _JA.MES R. SCHLESINGER, 
Secretar,y,oJ'DeJen8e,' , 
Wa8hington, D.C. 
DEAR,MR~ SECRE'MRY: In the absence of SenatoI' Fuibllight d4l'il'ig':the'-tticess of 

the Senate I ~m enclosing copIes of oOllrespondep.ce'_'betweeri him :and Ml!!l.Laird 
re~ecting_ Defense Department weatbE:W'1rn9<lific~tion, 'programs~ ';; "c" "" ~ ',' , 

I would appreciate it if the ForeigI)..lWlatl.io:ps\,Commlttee,'could -~ave_ a_ c;l~}ermi~, 
nation,from,the_Department of_Defense Witli¥espect to mtt.:ki~g"tliis:cQrrespon,cl~nce 
~~ .' .. ,'. 

"" I,Sinoerely, ~-'" -'...' ,\" .\~ ",J' '. --' ' , 

PAT M. Hmlt, 

GE~,:E~AL '-COUN'S1!a~ o.F' 'THE" Jj .'P~RT14,:WN'T' Q~ ::O~'Fm~_8tJ 
. 'Wa8hUigton, D.C., FebMttiry $D;·19·7~. 

Mr. 'PArt' M. HOLT, 
QhiAd ~Hi!ta:!t,,". . 
Com1n,,'tte6 on Foreign'Relation8, 
W.S. Senate j 

Wa8hington,D,C, 
DE"R MR, Holl.l': Secretary Schle.inger has asked that I .re_Rond to your 

'letterof February 14, 1974 concerning correspondence 'between Mr. Lalrd and 
'. Senator l'illbrigbt, . . 

'" " 
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The:Department 'of'Defense 'has revjewed thiullttttet. and it is.our. determination 
that the'SECRET security classification originally applied to this correspondence 
is still appropriate. 

Sinoerely, ' 
. ·L .. , N tEDERLBBNEft, 

Acting Gen .. al Counsel. 

REASON FOR EXTI\A SECRECY CONCERNING OPERATION 

Senator PELL. There still may be no response, but I want to repeat 
my question. 'Do you have any idea or clln you speculate as to 'the 
re~on for t~e extra sec~ecy on' thisbesidesthel~tlltdicti\>n facto~, 
whICh I reahze was c1assdieil.' " ." 

Mr; DOOTJIN.I speak ina' personal cap~city, I).I)d not .in m ... y.o1Bc.ial 
capacity, Mr. ChRirmari. I have been in this job for 5 years,lmd.1 
didn't have this clearance even though Southeast Asia is 'in ·my area 
'of responsibility in the Office of the Secretary of Defense. Tile first 
, 1 learned oHt was, as' the, result of a Jack Anderson column, and I 
made inquiries at the time-simply fpr my own edification"...,to find 
outjf the r~n that was artifici.ally generat~d i!l a -'pven area would 
deprtve a frtendly count~ also m the area of ram. For example, were 
we denying water to Thai rice paddies, I was told, no, that was not 
the case, that there was so much moisture in the air that you could 
not reduce the amount really in another area; and not to pursue' the 
matter. It was an operation that was held in a special channel and 
access was 'very, ve~ limited. I think, because of the perceived 
sensitivity of tile operation. . 
, Senator PEiL. In retrospect, I think if tIlls had been unclassified, 
there would have been far less feeling about it, but that 1 guess, is 
water over the dam. 

CIVILIAN AUTHORITIES WHO APPROVED OPERATIONS 

What civilian authorities approved these operations over the years 
1966 to 1972? - . 

Mr, DOOLIN: These operations were initially conceived by the Office. 
of the ,Civilian- Director of Defense Re~earch and Engineering. They 
were then approved by the Secret~of Defense. 

Senator PELL. What was that division again? 
Mr. DOOLIN. The Direotor·of Defense Research and Engineering, 

Dr. Foster, John Foster. ' " ' 
Senator PELL. Right. 
Would that be Dr. Curri~ 
Mr. DOOLIN. It is now Dr. Ourrie, 
Senator PELL. That is the SMIle post. 
Mr. DOOLIN. Yes. , . 
Senator PELL. It would go directly from him to the Secretary' 6f 

Defense. ' 
Mr. DOOLIN .. I don't know whether it went to the Joint Chiefs 

first but the Joint Chiefs obviously were in the chain. 
. SenatorP:i!lLL. ,Right. ,. , 

Mr. DOOLIN. <But the approval authority in the Department was 
. the Secretary of Defense. 

From there 'it did go to the Wbite House. 
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WHO WAS 'nlFolwED IN aT i'J'E bEP ART1.IENT? 

. Senator PlilLL. Who Was informed in the' State Department? Was 
anyone informed? 

. General ''FURLONG .. ' There were a few info~med in the State Depart-
ment. I cannot give you their names: "'",,, " . 

Senator PELL. The functions. ' 
General FURLONG .:fo the b~st of m:)' kno~ledl>e the Under Secre-

tas; of State for KihtlCal AffaIrs was mfor~ed. ", ' 
> ena,tor Pl?L~ .. ",g9·t/, .. , 'r, ,,", j -,i "t '_"~' ,II.," "ii',''-''i /'" "\e' 

, i)}J~n:~t\i1,1i'V1f~:?f{G;r, .)'ann:iit.iaywhether that is the, Jirrilt'of iiot. 
'(. ,-" 

)i:"" :J')"""~'~ ~lj"YpNE.'Il!A9D~, Ili,F;,\l~)If\ilDZ ,'"I:: i 

Senator PELL. Was anyone in the ACDA informed,Habbut 'it? 
General FURLONG. No. 
SenatOl'PELL,'They were 'not.' 

: ~, : ' 

WAS THIS ONLY CLASSIFIEb,wEATHER MODIFICAT:ION 'OPERATION? 
,,-. '.' ,: ," . - , '. " '" ',-' .. ' ,,"-' '.' ': 

From' what :you said eariier,l1s I tinderste,Iidit,this is the only 
classified weather modification 9perati<m that has been:' ca'rried, au t 
by the Government in the last 10 years. Would that be a correct 
statement;, to the bestol your knowledge'? "". ," ," , 

, General FuRLONG. To the best of our knowledge. 
Colonel SOYSTE.R. It is the. only one, to my kIiQwledge: '.' 
Senator P'ELL: Tothebestbf youtknowledge :it' waS' the only one. 
Mr. DOOLIN., The only one. ' ' , .. , "" ". ' . ,..., ' 
Senator PELL. There were different code lIames,' Operati6n'Popeye 

ahd Operation Intermediftryj Compatriot:, Were they oneand'the 
sahle? " ", '"" ,'" , ... ,," , . ", 
. Mr. DOOLIN. They were one and the same. ' . 
,Senator·P'ELL. ThIS wasik ,', " " 

. Mr. DOOLIN.' When the code Iiahles Compatt;iotandIhtermedi!try\ 
were un:covered they were 'changed: . ,"" " "', . ,', 

. EN'vlRONmiN~XL' w .\"Iili'~1t'1!r " . i, 
";',' ,- ,\ ' :' .. i<! ~. , 

SenfttGr PELL.·-I13 ,there a', ,coordinBited"lIxecuti'V<l:branch:, position 
en ,environmental>· warfare,"; nuv 'ijusti'Weoithev"!nodificfttiou,' ,but· the 
.other means of environmental wtllifd.rell'''' ,.,', ,",' I' .il''''';: 'j.' ' 

. Mr. DOOLIN. ,That i., illy, undefstanding",there. is nPb;;' i ... , ::" 
Senator PlllLL:The thing. that concerns me is not rainmaking per 

se, but when you'opentnat· Po;ndorllls::bo!!: .whBit/lll>J:nesoutwith It? 
Will we achieve a technique. to be able to both. ore!tte and ,point a 

. . :h~ican:e oj' typh'Oo:rl?Wnywe: 'be i,;ble':~.o d<fg~Oj}hY~i&!tl'tiUoalff~~'ti.o!l' 
putac.harge under the surface andletthe:e.artliqu .. llik.'e £lJlHlW .. f, .•.. ," 

General FUl1'L.oNO. The' testimony yOu' 'ha,YlrillJ:eady;reaeived is 
1. believe from personnel. more c.ompet'tint"than: JjrlY1liiW'v:'fi'bm' the 
D<OD';']"do'h't'think 'we ,'can' 'conttibu.te. >to' y6Uti':r~:c.orl:l;;: .. r,' :~:.",' ' ,',: . 

Senator,PELL. Thank you .'. ,'l,"""""" ,'-" ; 
,As you mow,Df. 'MI1ItDohald·ha~;seenwbat'it;w~,in6,~\th\\'!sful.te 

of the art aowbut what it eonceivablycould be. ' 
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DECLASSIFICATION OF PROJECT 

I gather your personal views are that this project could be declassified 
'Witliout auy<greathreach ohlationalsecurity? 

Mr. DOOLIN. All I can say on that, sir, is that would be my 
recommendation to my superiors. 

Senator PELL. Right. 

< WEATHER <MODIFICATlON STUDY 

Are you familiar with the study presently going on on the subject of 
weather modification, in which the Department is engaged as the lead 
agency? < 

Mr. DOOLIN. I am aware of a study that is being done for the 
WhiteHouse. < 

Senator PELL. That is right. 
Mr. DOOLIN. That includes some items such as that, yes. 
Senator PELL. Yes. 
<When do you expect that study to be finished? 
Mr. DoOLIN. I checked on that today, Mr. Chairman, and the 

< <estimateisit<willbeanother2 weeksor< <so ,before it ,is<avmable for 
consideration in the < DOD and then for transmittal to the White 
House. < 

Senator PELL. It will be another 2 weeks before pulled together 
by DOD. < < < 

Mr, DOOLIN. Yes, sir. 
Senator PELL. What< classification will that study have? 
Mr. DOOLIN. < I do not know, sir. < 
Senator fELL. You do not know . 

. Mr. DOOLIN. I a,? not involved in the prel?e:ration of that 8.tudy: 
Senator PELL. Right. The reason I am ralsmg these questIons IS. 

that this bears directly on my proposed weather modification treaty 
When that study is in, < we want to <have another meeting with the 
Defense Department and the executive branch to discuss it. 

Mr. DOOLIN. Mr. Chairman, this will be, of course, a report trans­
mitted to the President at his request, so< we would not have any 
control over its dissemination other than to the President. 

Senator PELL.Senator Case, I have <a serjesof other specific 
questions. <Anytiure you wish to<ask some, go altead. 

Senator CASE. Uo altead, Mr. Chairman, you are covering much 
of the ,ground I was interested in. < < < 

Senator<:PELL; 1< ha ve,<alreaily'tllikenup mytO<min~tes. 

CHANNEL OF APPROVAL OFOPERA!J1l0Nil 

Senator CASE. There were< two questions snggested here, follll~ 
the chairman's inquiry. Would you specify the precise channel for 
the approval of the operations? 

General FURLONG. Yes, sir. < < ,< < 
<Senator PELL. Excuse me. Do you mean the other departments 

that are involved? < < 
Senator CASE. Yes, and the< Defense Department, too. 
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TBO~E WBO,:r,<:NEW A,BOUT PROGRAMS 

.A~<H?-en.ali~tofaJl ophg~e w:ho)mew about tile pmgralll~ .if you 

!~~t)~~8b~fe~;,!c~ei:~I:~~gQth~~;2°wh~oE;~att:':riis~~:s.~a:hi~~< 
it would be very difficult to compile. 

Senator CASE. If not by name, give us a list by category, if you 
will, so we can see who had knowledge. / 
"~ '[j 'iN W will d thlif" ,,'''' <.'" 

'''rTK'w'lJ't~~~~6l~~te;!r'erf'tQ l;ir.f~H ( 'q 'I' < , 

.ltm film 'J I" • 

:_l;h:~l-; ,':': ,~jPER80NNEL- ,I:NFbRM:E-Di~,F'_, OPE~T~bN_ 'AND ITS'SCOP.it--~ 
\'??,l~,~-r~~,\\";: ~_d, ~." ; n ',t~tip~.1i~4i h{b~~~£~e~t~'_:~t:p.~e·n·s~] ',,' _; ,~\ _ -, ; 

The following categories of personnel were iDfermed in varying. degrees;a.s to: th~ 
"l1~.,ati.o.n.".an.dits,SQ()pe: . - " " . . '. . . 
Wbit~ House _ 
COhgt .. S of the U.S,~Cho.irmen.of DoD Jurisdictional Committees 
8eorelary of Defense . . , 
Deputy Seoretary of--Defense 
I?ii~tor,:Qf, pefens~_ Research and, Engineering , , . 
Limited members of the staff of the Office of the Secretary of . Defense, 
The Joint eWefs of Staff. 
Commander-in-Chief' Paci-:fic 

_ Coqunander, US· Military' Assistance Command, Vietnam" 
Commander 7 AF l' 
Li¢'Ws1 rp.embers of- staff 8upp,orting these officers 
Op'er~tiona~ ,crews and 8upporting"p,ersonnel -', '>_ 

Secretttry" of ,Sta,te ,~n..d lim.ited supportjng staff' _' 
Dii'ectorCIA: and limited supporting staff .... 

\,noD 'can verify-that information was given to-its personnel and· the Chairman 
df..!ts ,JlU'isdictional_ Committees;, Categoriea ,of. non DoD personnel listed, repre­
~~Il;b D()I~'s,})est, e~timate o~ those i~f9rmed. 

.. . 

APPROVAL BY OR DISCUSSION WITBCONGRESSIONALCOMMITTEES 

, .. Senator 9ASE .. Wa~ it ever ajlproyedby ~ny. congressional Qom-
mltte~or dls~ussed WIth any. co~g~e~sl,!~9,l comm\~tee? . 
· qenera,] 1<'u1\l'<mG. Precedln~te~tlmonyhas~h,!wn f\,u~ cOlll~!.t~~e 

ehilU'Ilian were. mf()rmed, W.e l1!\ve nothing' tOl\drI to the mformatIOn 
already.provided to the coIlimittee. .' .' 

· Senator CASE. Was that .as. a part of an ~versightoperl).tion ,of some "?' " . ..... . .',' '.", '. . . 
sor~eneral FURLONG. No, sir. It wa;,j't;8tdone dnaffedJrriIlg'basis . 

. I' Ste!lator CASE. Yo)). just to19jO';'f cOPF;l'it~ee chairmen at a pltrticu-
ar IDle. . . 

j~il:£t;).<'X~~~ Y;~t:~~~jl;.M~ff.Qfr.~9j·SetVi~isC~""i .~ '''';U v
,. '. 

···'Gen¥tld~uiltiiNw. t's; ·~il';~~~f~~'~Y.;hi~~:~~A=p=O~$· 
C9/i1l1111ttees. , .•. .,' '" '. <'" , .'. ..'... .••••. 

'. Senator .CA~lil.That.on,ly let Democl,'B.1;s. in.,<!!dn't it? . .. 
· [LaUghter.] '. 
Senator Pljl~r..'.I;'l;1at ~swh~n ~t.\?c.crn:red in.North·Yie,tnf),m. 
Senator CASE. Thank you, Mr. ChaIrman, go ahead. 
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WHITE HOUSE KNOWLEDGE, APPROVAL, OR CLEARANCE 

Senator PELL. As .I say, I think you may have exaggerated the 
illlPortance of the program. Who knew about it oTllave the e,pproval 
or cleared it in the White House? Could you SUbmIt for the record a 

. list of the people? 
. Mr. DOOLIN. No, sir, I do not belieVe we can. 

Senator PELL. Why? ' 
Mr. DOOLIN. I know that information on, this operation was sent 

to the White House. Whether it was for IriformatlOn. or. whether it 
wa. s for approval, I do not know. . I hltv. e been. unable to fi. nd. out. 

Senator PELL. I realize you may have problems in trying it again. 
Could you try once more and submit for the record at the committee's 
request those who approved it· at the White House and also for the 
record the list of other o,fficials?, i 

,Mr. DOOLIN. We ,will try again, Mr. Chairman,becaus~we did 
try-because we. wanted to be as fully responsive as we could be 
today, but unfortunately some of the prinCIpals who were involved 
at the time are dead. 

[As of the date of publication, the iriformation referred to had not 
been supplied.] , _ 

DOD POSITION AT STOCKHOLM CONFERENCE 

Senator PELL. Both SenaterCase and I were"at the St()ckholm 
Conference on Environment. There was a tremendous flap there over 
the question ofeoological warfare and weather modification. I remem­
ber the DOD representative, took a very strong position on the 
'question'",£> 'reporting ·weather' and environmental 'activities -to other 
governments. It was a mandatory provision in the first draft of the 
U.N. ·resolution. The DOD took a very strong position in that con-
,ference that it be changed to "whenever feasible." _ ' 

What was the reason for the position of the Defense Department? 
I cannot understand why they are so concerned. 

Mr. DOOLIN. I would not be competent to answer that. T really 
cannot go beyond what Mr. Forman has said on previous occasions. 

Senator PELL. You read his testinlOny. He was very unforthcoming 
basically. ' . 

-_ Mr. Doo!<IN. I read the transcript of your last hearing, sir, partially 
. to educate myself for this meeting. . 

COORDINATION OF OPERATIONS 

Senator PELL. Going to the question of the coordination of these 
operations, you say the State' Department'was informed but you "did 
nQtnecessarily coordinated with£hem. , 

General FURLONG. I ,don't think we 9ught to characterize the nature 
, • uf'that, sir: I am not conftdent" which phrase' is the correct description. 

I , 
WERE THAI AND LOA GOVERNMENTS INFORMED? 

Senator PELL./Were the Govermnents of Thailand and Laos, both 
',of which -oountrieswereinvolved, irif~rmed about these operations? 
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Mr: DOOLIN; The l'\.oyalLao Govenunent had given approv.alfor 

interUictioneff!>rts ~ai,tlst. the trail Bys~em :and we. considered this to 
be part of the mterdlCtIon effort,· ,,' 

The' Royal Thai Government' to my understandblg was not 
informed; , 

OTHER WEATlfER MODIFICATION PRO(!RAMS 

SenatorPELL. Since the secrecy of this program is held so tightly,. 
do you think there could be other weather modification progra.ri1s 
going on now in the Goverrunent of which you are not aware? 

I am not asking this facetiously. I just ,don't knoW; 
Mr. DOOLIN; Itjs poasible, but I.would think not. We have.a 

Presidential decision of'2years ago· oli weather modi(ieation .. Only 
two foreign ~eo;ther modification pr~i~~ts have been ,approved since 
then-one WIth regard to Panama tb k;eep the canal clear Of fog, and 

, the other was a drought relief operation in the Azo,res. 
, Senator PELL. We used it also, Ithoitght, on afriimdIy,ba~is .With 
other countries for clearing airfields and so forth. . " '. '. . 

Mr. DOOLIN. Those, sir, as I understand it, are the only two since 
the Presidential decision a few years ago. Before that, for examp:le, 
we operated on: Okinawa for drought relief. We assisted the Philippmes 
at one time. Since the. de~ision, as I understaiJ.d it, tlierewas It request 
from . some of the Sahelian states in Africa. Our position has been 
that .the technology is.llva,illlble throu~h .commercial contract.ors and 
therefore we have advlSed'thecountnes to go toacommerClal con~ 
tractor fbr assistance in this .regard.' , 

Senator PEtL. Have the fIDUed services provided support or training 
or equipment in 'this regard to any foreign groups or any foreign 
governments or troops? ' , ' 

ColonelKAlilHN. To some degree there has been interest shown ,by 
the Philippines in the techliiques, the~. & D .• we have done, and. the 
methodology. The apparatus is commercially available. 

Senator PELL. IUs unclassified anyway, ,the researoh. ., 
Colone,I KAEHN. Exactly. '. . .,.'. " ..' 

l' Senator PElsL. And there, is n'o. h,,"~>a.gaiIlst it :as. of now 'in. any' cas~; 
either. ". "', ." .', .,' '.' '. ,.' '. ' 

Col6nel KA,EHN. No, sir,not to th~ best of mY knowledge .. '. " 
SenatOr PELL. As far as youknow,theIi we have not con<).u~tedany 

weather modification aotivity over Cuba? ,"', .' " 
Mr. Dool,lN.No, sir." , ' ",. " . , 
Senator PJDLt:.The oruy oneswena've done atei'll this 'part of the 

wod!!?, .,' " "', ., , " ... ", , 'I'" ' ' .. c' ,+ 
\~r, .. ",PQ;Q~~~I.",y~~,.,8ir.;:, i'" ,,~!{";r 'ji,'.-h' ::/ ;:.~ ei:' _"',~(.,, i5 tW-n 

",-,~\r·).ip;>') :;fori",,} : 

Sanator PELL. In 19'i:hliEir6witsan NS'Cinteiiagellcy panel'uhder' 
the ~ha~anship of M, •. "roll!t~ktq ~~u,dytlill"problems of weather 
modIficatIOn, to f<;>rmula AIriencan pohcy.' , 

Pi. d. yo. U h~Y~.. ~ repre .. sel1t!J,tive 91l; tjla~ ,panel.? 
Qolo\1eLJ(AEHN.Yas •• ' ", '," , , 

~~~~li~~~ii~~N~':lQ!:e!ot:" ',' " ", 
Sanato,r PELL. Who was tha representati\'e? 
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Colonel KAEHN. The representative in 1972 was from the ollice of 
the Assistant Secretary of Defeuse for ISA [International Security 
Affairs]. That is the Under Secretary's committee's report which was 
produced 2 years ago, you are talking about? 

I:\1r, DOOLIN. That would not have been myollice, but the Deputy 
.. Assistant Secretary. of Defense for Policy Plans, and NSC Affaits. 

Senator PELL. It. would' not have been you, then? 
Mr. DOOLIN. No, sir, but it would have been from the Ollice of 

Assistant .Se.c~etaw, '?~ pef~p,s~forltJ..t:ernat.iqp,al Security Affairs. 

NBC IN'X'ERAGENCY PANEL'S RJIlPO'RT :," :Ii , .. .(~' "., 

Senator l'>inLL. Are you .. i )ibe~ty ~Q ~ec~l wilen the find re~ortw~". 
made by this panel and Whitt the clalisifica.tionisof that report? .. 

Colonel KUHN. If we are talking about the same ono.-. -' . I. 

Senator PELL. I am talking .aboutthe.one the Pollack Panel did. 
He was the chairman olit in 1972. 

ColoneIKAEHN. Yes. 
Senator PELL. On this general field. 
Colonel KAEHN. That report was submitted in the spring .of 1972, 
Senator PELL. That would be the one, 
Do you recall the classification? . 
Colonel KAEHN. Yes. As I recalithe classification was "Secret." 
Senator PELL .. "Secret." Would you beat liberty to tell us or can 

you recall the recommendations and findings of that report? . 
Colonel KAEHN. Without it in front of me, sir, I would rather not. 
Senator PELL .. I understand. 
Per.hapsyou could lC!ok it up for the record. We are nQ.t asking for 

the whole .report. . 
Mr. DOOLIN. I wonder i.f Mr. Chapin could be of any assistance? 
Mr. CHAPIN, I do not know. I would like to look it up. I would 

prefer to verify the classification. 
Senator PELL. All right. 
Would you make note of our request that we receive the conclusions 

and recommenda.tions of that report and give us something on that? 
In fact, we would like to have for our file, unless there is some reason 

against it, an.d. naturally !>bs~rvingit~ .clasS!. 'fi~ation, a ~.<?p y of them. 
[As olthe date ofpubhcatlOn, the lruotmatlOn referred to had not 

been supplied.] '. ( . ...... ., ..' ." . 

. DECLASSIFIcATION OFS.ECRETA~YLAIRD'BL:mTTE:\i'· 

Going for a second to Secretary Laitd's letter, youare .. goillg to tal!:e' 
that under advisement. My view would be that you would deClassify 
the whole business. 

Mr. DOOLIN. The specificmatter·olMr .. Laitd's letter wotild depend' 
on the decision that was made on the la~er item. . 

PROPOSED DRAFT TREATY 

, SenatorPELL. Areyoua:t liberty to express a View Withregard·t.o 
• our ,proposed draft treaty, w~at. itseffect.w..ou1d be .on~he; 'J?efe'ilse 

Department,your plans In beIng? Would It In' any way Inhill1tym~? 



Mr. DOOLIN. Mr.Ohairman, it is just not in mya~ea of competence. 
I,!ash~re.i.ust in c?l).text of a.briefirlgonth~,operation~i!, S,?utheast 
asia Whlclilsmy area.! h!J,v6'IDY personal VleWS"on raulmakmg,;but 
!'thifik youh!J,ve Iiadplenty of experts speak to you on. that.' ... 

, , ' , , , ",. -" ",' 

Senator PEL~. Was there any relationship betwe.ent.he r~inmakifig 
~hat went on m Sout~east ASIa and.the extraordlnarlly.hlgh floods 
that occurred at that tIme in North VIetnam? "., ".-' ,,,' 

MI'.',WOOIJrN. i There were not,·sll>, At the time of the' heavy flooding 
in North: Vietnam there werano ·rainmaking. operations ·conducted. 
As,iLieut!lll!lllJ./,c€oloneHjoyster' said< in his'briMing, in'th!l>bases'.where 
adequ~tel!aififa.ndidoeotrrth'en'th.e8eedinl\would ha". :e been· super; 
fluous' and pOSSIbly ~ou~terpr<:,duc~I",e. Seedmg co~Id' have destroyed 
th.e clouds;TJte.~oodmgl,!North VIetnam, as youWIll:recalll ge!'erated 
WIdespread e1vt!lafi suffenng and that was' neVer the mtention nor the 
result of this program: 'Rainmaking in'thiscase·.woutd·!iave not;only 
been inappropriate, but also would .have been prohibited by the 
standing orders,' . ',': .. .' .,'. . . 

NOVEMBER 1~ 1968; PR'OHnH~ION"OF'RAINMAKIN(i.t 
. ()VER NORTH VlETNA:M 

Senator PELL.WIiy on November 1, 1968, was rainmaking over 
North Vietnam prohibited and never reinstituted? What was the reason 
for that date?> ..' . 

Mr.' DooLIN. 1 cannot: sp.eak for: the administration. . . 
General FURLONG. That was the day President .l'ohnsonannouneed 

the bombing halt:·:rhls·fitin with the· bombing halt; When'you stopped 
operations ill North Vietnam this operation .w"silloludsd·as. well. ' 

Senato, PELL. Right. Didn't we resume bombing of North Vietnam? 
Mr. DOOLIN. Yes, sir.. . ' .. 

, SenatOrPELL. But these weather.modifioations .were never resumed . 
.General FURLONG. No,. sir. 

EFFECTIVENESS.·OF. l'ROGRA:M··· 

SeIiator(('lllLL .. What is YOUl'.generaJYiewas .tothe effectiyenessof 
thi" program? I gather from the testimony that'you believe it .did work 
and accomplished the purpose you wished. . 

Mr. DOOLIN. Again, I am not a scientist. I would,go back to your 
elepliant-mou~e. analogy., W~en iYol.l'lo.oka~those i~oline8, .and the 

. amount of ramfall that was m these gIven areas . .anyway) .. and.. what 
.was aidd'ed to :it, ,pos.ibly,by"tJie!;e,e~tra 'seedings,itJooks .t(ji me1ike 
when you are getting 21 ~chesiI\a ~venare\t"!lJld we, add :Ulljlltes, 
if I was on the bottom,' I do not· thmk I WO]lld know the .difference· 
,between 21 and 23. .'. . . " . 

. Senator PELL. Was that opinion shared in by the military? 
Mr. DOOLIN. I cannot say. 

'. Oolonel SO~8IrER. It was one of the most difficult parts of the 
. project to try to quafitify how well we were doing. The reports .indi­
. 'catedi'we, were able ,to jfiduce raififall and ,we knew.that from other 

projects. . . 
The quantification @f it was the difficult portion. 
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I. OTHER PROGRAMS BEING WO~KED ON 

Senator PELL. Are you familiar with any other programs we are 
working on now using 'rainmaking or, to illear fog from airports and 
for rescue operations? Do they come under your pffice? 

Colonel SOySTER. Not undermine, sir. 
Colonel Kaehri maybe able to speak to that. 

; ColoneIKAEHN. ,Are,iYou, talking about ciearing,offog. in airports, 
SJr,? 

Senator, PELL. Yes. ' " 
··'Colonel·KAEHN; I can speak to 'that from an 'Ri;& D .• standpoint. 

Senator PELL.,Andalso.from.the standpoint.ofrascuin. gpeople. 
Colonel KAEHN. There are two types of fog to deal with: on.e is 

called cold fo~ where the water exists at temperatures below freezi~,; 
it actually eXIsts in water from below zero degrees centigrade: that IS 

commonly called cold fog. We 'have demonstrated in the R. & D. 
sense the feasibility of eliminating this fog and we have attempted it 

",!:t~:'s like Elmendorf, Alaska, so you can get a C-141 in and out 

We have a more vexing problem, though, in the handling of warm 
fog. This is a more difficult problem considerably and one which we 
continue to do'research and development work on. 

The Navy is particularly interested in marine fog, the kind of fog 
, that the Navy would encounter in its global mission at sea when it 
goes everywhere from the Polar to tropical meterologioal regimes,and 
encounters different variations. 

Senator PELL. Which is ;your offioe? 
Colonel KAEHN. r am m the Office of the Director of Defense 

,Research,.and.Engineering. 
Senator PELL. Are you aware of any other research that we are 

doing now with regard to other forms of weather modification for 
military reasons? , 

Colonel KAEHN. No, sir. To the best of my knowledge, the three 
main thrusts are the cold fog, warm fog, and the cumulus cloud work. 

Senator PELL. You are not working on any of these far out thoughts 
that have been brought out in testimony before? You are not working 
on any of those projects at this time? 

, Colonel KAEHN. No, sir. 
Senator PELL. The development of typhoons or the creation of 

earthquakes or the melting of, the Greenland Icecap, anything of that 
sort? 

Colonel KAEHN. No, sir. 
Senator PELL. Obviously melting the Greenland Icecap would be 

very disadvantageous for us.· ' , . 
Mr; DOOX;XN: That wouldretilly' be what you would call clinIate 

modifico,tion rather than weather modification. ' 
,Senator PELL. Exactly. ' 
Colonel KAEHN. The lead agency in the tropical storm modification 

program is the Department of Crunrnerce:the program.is ,called 
Stormfury. 

In the pilstthe Depar,tment of Defense has provided assets to 
'Commerce to do the 'seeding work since' we,h .. ve the'airframes,;to 
help them conduct the program. But the lead agenoY in that effort is 
the Department of Commerce., 
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, WEATIJEU I1!lODI,FIQATIO.N '~FOUI1!lATION, SOUGIJ'" BY POLL>I;CK 
, COMMITTEE,: 

Senator PELL. I woulq,Jjke:to,goba~k,fora second, to ,ap,evious 
question. The National Security Council Inte,ragenoy'Panel, the 
Pollack committee, was seeking information, on, military weather 
modification in Southest Asia. Do you know if it was denied infor­
mation by the Departmento,~ Defense in this, area, or can you recall 
,that? 
, ,Colonel KAEIJN. Sir,Lthat'''''aB.prioruto .mY'aIIDivo;1 in,:the Pentagim, 
and!,LlWouM,rather'Teselire1tthat.·., ""',' ,f,' ,.' ,. " "'. 

;Senator PELL.Could you,and submit it for the record. '. 
'.' lliL.other ,words,.l hacve::thre,,;cquestione40 ask you for. the r"cord, in 

this,regard:'Did the 'Pollack eommlttee"seekinformatiGIl 'on'weSither 
modifi-cationin SoutheaskAsi,,? That is question No. L Was this 
information .denied an agency ,of ,the Government. ·Thatis Question 

, N<,>, 2. If there was any denialof. it, why was the. commi~teedenied 
.thIS aecess? What· was the reason for It? That IS QuestIOn No. 3.­
These an~wers may all be very simple" but I do feel compelled 'to ask 
the questIons; ". ;. . .' . '. . ' 

[The information refered to follows:),· .,.' , . .,.." ' 

P~,~~.A,CK. 'C.~M)nTTEE'iS S'EE,~uiG: OF bl.F~~MATI~N: ON WE;A~HER> M~l>~~ICATION 
.'. . _" ~N. 8<;>UTH;EAST, A~I~", . ,i: " 

[Supplied bY Department 01 Delen.~l 

·',Question'.t. 'Did the PollaCK, Comfuitt'ee seeJ,{' info,rmatiQil ~p.:weather "mocliJi',: 
oation in Southeast Asia? ' ..'~ ; . 

Answer., Yes. , 
Question'S. Was ,this information denied an agencY"of the' Government! 
Answer. Yes. .""., ,. ' 
Question 3. If there was any denial of it, why was :tbe committee d(jriied this 

access; what was the. reason for it,' . .. 
Answer. Classification ,then assigned to .. cthis information precluded its 

availability. 

HAS DEEARTMENT OF DERENSE WORKEDWITIJCENTRAL INTELLIGENCE. 
AGENCY? 

. Have you worked at.al1~thH;e Central InteiJigence Agency in 
tl:Yi-ng ,t<;>. carry, Pllt'weathe~I)lQdifi(!ation .activities, or wasthisQQm­
pJetely It Jilep,lj.!it!1\ep.t!lf, nef~n8e:,oparll-tiQn? • "".' " " ' 
" ~r. :pooLIN,,;w,ith;iDth~ ppe~\\~iCmll,~~at were per(orrnedinSoqth-
~astf,4~~Ij,?·,· :' .,." ", '.",' '.,.: .; '" '., " 

Senator PELL. That IS nght. ' "".' ' 
; Mr. DOOLIN. 'l'l:lis :was the only:tirne.Sqch,an operll-t,ion, wlts,oaI'i'ied 
o,,;t.,~t :was.:cj.one ,by,the:U;~. Air!Fj)~~,e.:"." , .. ,;", ", ;, • 

General FUULONG .. This ,Will\> all.:pepartment ·of ,Pefens,e. 
, Senator PELL. Not the Central Intelligence Agency. 

: .,., .~ ( , 

IS TIDS ONLY U.S. I1!lILITARYWEATIJER 11!l0DIFICATIQN ACTIVITY? 
'·lJ '))'.),\":.1> I, ."; .. , 'i '.",.> ';I'.i~' ·,,'f'>~ ~,' ~.' .. ;.:,". ",~':,: 

Is thiB't,he o~y weather'I!'?d,ificatio,n, a,c, tivi,tythM'the V.S, "Qove,l'll, c,. 
ment.has camedout for rnil\tll\l'Y,flla§O)lS?"""'" .. , . / .. ' '" " 
,·".:Mi', .• :QO,OLI-N.. We .caIlollly speak.to what.the,Department 'of De-
fen~ .. ,,(,\id. y.,,>·.. . ,',. "'.,' ", 
. Selilaitor PELL.I.see. ' 
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Mr. DOOLIN. But, to the best of our knowledge, this is the only 
weather modification activity conducted by the Department of 
Defense that was classified. 

We are aware of a series that were unclassified. 
Senator P.ELL. Senator Case. 
Senator CASE. No more, thanks, I think you have covered it. 

DECLASSIFICATION RECOMMENDED 

Senator PELL. I must say in conclusion that my own strongrec­
ommendation and thought is that you ought to declassify this, and we 
will ask you to declassify. We will keep your confidence, but you 
should give us your permission to declassify and publish today's 

. hearing. and the. whole program hecause I .think. it would restore a 
~eat deal of .confidence, not onlr in America, but around the world, 
m the intentions and capacities 0 the U.s. Government in this regard. 
There is nothing I can think of that we have said here today which, 

. if published in the .public press, would be .of any harm .. But. we will 
leave that to you and your Department, keeping your confidence, al­
though the Laird letter is slippmg away out of our control because it 
seems to be known around town. 

Mr. DOOLIN. Mr. Hersh has been .trying to getahold of me,from 
the New York Times, and I understand he would have been a better 
witness before you to:: than I am. [Laughter.] . 

Senator PELL. I th you very much for your frankness and candor 
and your willingness to be with us. As I say, I hope you will very 
quickly look into this question .ofpermitting this transcript to be 
released aDd the program to be released. 

Tou have been hung.fol' worse.things than this, and if people knew 
what this was,. all the.people would-.- . 

Mr. DOOLIN. We will try our best. 

POTEN<I'IAL·ADVISABILITYOF WEATHER MODIFICATION TREATY 

. Senator .PELL. Are. any of you willing. to advance a personal view. 
with regard to the potential advisahility of Our weather modification 
treaty, or do you not feel in a position to do so? 

Mr.])ooLIN.Well, as I said, all lean really spe8.k to is the rain­
making aspect of it. If an adversary wanted to stop me from getting 
from point A to poin t B so I could do something at point B, I would 
rather he. stopped me with a rainstorm than stopped me with a hunch 
of bombs: FrBnkly, I view this in that context as really quite humane, 
if it works. . . ' 

In my· own mind on the basis of the material that I have seen, I 
am not convinced that it had a:tlyihlng more 'than a margiila1lllfect, 
but that· is something that even the el(pertsdis~gree on. 

OPERATION ROME PLOW 

Senator PELL. As you know, Operation Rome Plow stripped the 
green cover iD Yietnam--.. . . 

Mr. DOOLIN. To create the landing zones. .' 
..... Sena.torP~LL {continuing) .. To create . the . landing. zones.andal80 

. .' I»;ake it mor~ mil~tarily controllabl~. T~at has res~l~ed iI}a degree of 
· .• ",;.~ • .....ucedliolLd~&m.~.on~,:tf~u,~~_w.cm~?. 
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Mr. DOOLIN. The. Rome Plow? . 
Senator PELL. Yes. . 

. Mr,.DooLIN. I know: in some . areas it was, necessary to; use Rome 
Plow for reasons'of urgent military .. necessit.yfor olearing. roads or 'au 
H:LZ, helicopter landing zone, for example. The Rome Plow was not 
genefitlly. used in the context of expandmg perime.ter security. I may 
be wrong, bu.t that was done primarily around .firebaseE, by the use 
of defoliants and active.patrollmg and not by Rome Plow. 
, Colonel SOYSTER. In my e~erience in Vietnam, which incl!lded a 
lot ofperiJll~,ter, pefellse'J.I1"e '¥"Ji,nothaye.' the· equipment to do it., I 
never saw It m 10 months m VIetnam .. 

EFFECT OF VIETNAM WAR ON VIETNAM 

Senator PlllLL:lthlnkthe e"ffect6f.the war', a~ I und~rSt,~nd it, not 
having been to Vietnam in the past few years, has been to radically 
change the character ,of the country and some· of the climate of the 
country because the green cover has been eliminated. Ob'Viously,' 
these bomb hollows scattered over the country change the character 
of .the country. ,. .. ' .;...../ 
, Mr. DOOLIN. I think you have to.disoriminate ;rilther care£uij.ythere, 

'Senator, as to what areas of Vietnam,you. ar,eaddrlli\sing,1 have just, 
returned. from IIr-ltlbeit much too ' hrief~visit,. to Vietnam with 
Deputy Secretary Rush. I have made countless. visits· to Vietnam; I 
must say it is now the Vietnam I remember from the eilrly 1950's. 
Sl!igon again looks like.a Vietnsmesecity. ThestreetS1tre being cleaned. 
The buildings are being painted. The bars are being shut down. There 
are noGI's running around. . ..... , . 

The Delta exhibited an incredible prosperity . .Aside fr()m the money 
problems they have~intlation in. the major cities which I think can be 
easily controlled if they get 'a handle ,on their commodity imports~ 
the a'Verage farmer in the Delta is. doing very, very well. , '. 

I . think .that the areas that you are talking ,about are primarily in 
the highlands. ,'.,'" .' 

. Senator .PELL. In the, highlands, in the north . 

. Mr. DOOLIN. Andinll()1~thwestMR-,I, which are.areas·thatbasically 
are not considered part ()f Yietnltm in the sense ·of the, real Yital Jiving 
Vietnam even by tlie Vietnamese themselves. .' , 

General FURLONG. Mr. Ch'airmail, one other thing thatsoumig4t 
ha,ve ypur, staff·Jllok .at for Yllu·'and;that;s.t4e ,National .• Acadeiny of 
Sciences report on herbicide~" One' pUt&fi,ndin~ a.ddresse&l)linmto­
logiqal ,l!lOdifi,catiqn. resul ting fr'I'J,ll,d~olil!tion. Ibelie:v.eitis their con-
ChISJOl)"that·t4a.t;Is.nottI:te;case.,,,,,;;;, .•. " , '. '."'" . 

" Mr. DOOLIN. IiI fact, I received a request, eir,it:L}.'.~C\lJJi tt,_,aoput 
2 ye!,,:s ag? 'by. a team that went ,000t there'to, 'study the effects. of 
herbIC1desm VIetnam, and theyweti.t to an area that had been fltIrly 
extensively sprayed with herbicide, and they could. find no lasting 
dam!,!!e, and they requested pern,rission from us to proyide them with 

. herbICIdes so they could respray It, and talIe a look at It, and we told 
, them no. ' 

Senator PELL. I thank you. 
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DECLASSIFICATION OF PROGRAM 

I don't mean to divert from the s\lbject at hand, but 1 thank you 
for the testimony. If 1 get queried by the press, 1 will relay to them 
what I have said to you, that T would urge you to declassify'the whole 
program, that perhaps the secrecy has been exaggerated, and ,that 1 
have not been able to ascertain a reason for this tremendous secrecy. ' 
1 do not think anybody in this room understands the extrasensitivity 
for this program.', ' 

Senator CASE. It is the kind of 'thing that you maybe never will 
know, and maybe they won't, either. ' " ' , , 

[Discussion off the record.] 

DROPPING OF EMULSIFIERS ON LAO PANHANDLE 

Senator PELL. One final and spMific' query here. Do you know ' 
anything about the dropping of emulsifiers on trails in the Loatian 
Panhandle? 

Mr. DOOLIN. 1 do not. 
Generlll FURLo~G .. 1 heard there was 'to have been su~ a proposal. 

lhave heard that It dId not work very well and that we dId not do any 
more oiit. 1 do not think it was done by the DOD. 

Senator PELL. What it basically does, I understand, is to make the 
tr,a, ilsslippery' and impossi~le. , 

General FURLONG. Yes, sIr. 
Ssnator PELL. So it may have been attempted, but it was not 

under the Defense Department's jurisdiction. 
General FURLONG'. No, sir. First of all, it just would not work, and 

secondly, ,it, would, be dangerous for the crews, and third, werudnot 
want to do it. 

Senator. PELL. WhY' would it be darigerous for the crews? 
General,FUlILONG. Because if you were ,to do something effective, 

you are talking about lots of pounds of emulsifier. It is the kind of 
thing that talIes a lot of poundage,and you have limited access to 
some fairly confined area in sometliinglike a 0-130. As a former O-laO ' 
P,l ilott I would be less thanen~hused at flyi~~ low le,:eloverthe 
Laotian Panhandle and shoveling out emulslfier~ It lust doesn't 
turn me on. I think sound military judgment prevailed and came to 
the same conclusion. ' 
, Senator PELL.Thank you. I thank you very much Inde~de:lld 

thank you for your frankness and for y()ur beine: here:, ' 
'The subcommittee will adjourn, subject to the.-call of the Chait, 

[Whereupon, at 3:35p.m., the subcommittee adjourned, subject 
to the call oUhe Chair.] , 

o 


