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WEATHER MODIFICATION

WEDNESDAIY, IARCH 20, 1974

UniTep STATES SENATE,
SUBCOMMITTEE 0N OCEANS AND

INTEBRATIONAL ENVIRONMENT OF THE

ComMrrrer ox Foregy REvaTIONS,

4 Washington, D.C.

£ The subcommittee met, pursuant to notice, at 2:30 p-m., in room
¥ 5-116, Capitol Building, Senator Claiborne Pall [chairman of the
i subcommittee] presiding.

Present: Senators Pell and Cage,

Also present: Dr. Pierce S. Cordan, U.8, Arms Control snd Dis-
§ armament Agsncy.
% Senntor PeLL. Gentlemen, I think we might as well get started,
§ Somo of my colleagues will be comin in, but 1 think it is important
4 to get on with this mesting today and lay out the record.
§ ¥ don’t you introduce yoursclves and then proceed as yon will,
® after which I i’;a,ve o series of questions.

HSTATEMENT OF DENNIS J. DOOLIN, DEPUTY ASSISTANT SECRE-
8 TARY OF DEFERSE (EAST-ASIA AND PACIFIC AFFAIRS); ACCOM-
PANIED BY MAJ, GEN. RAY FURLONG, USAF, DEPUTY ASSISTANT
SECRETARY OF DEFENSE (LEGISTATIVE AFFAIRS); LT. COL. ED
SOYSTER, USA, ORGANIZATION OF THE JOINT CHIEFS OF STAFF;
COL. ALBERT J. KAEHK, JR., 0.D.D.R. & E. ; AND WILLIAM CHAPIN,
BUREAU OF INTERNATIONAL SCIENTIFIC AND TECHNOLOGICAL
AFFAIRS, DEPARTMENT OF STATE

Mr. DooviN, Thank you, Mr. Chairman.

# I am Dennis Doolin, De uty Assistant Secretary of Defense for

-§Fest Asia and Pacific Affairs, This is Maj, Gen. Ray Furlong,
Deputy Assistant Secretary of Defense for Legislative Affairs, and

s Lit. Col. Ed Soyster of the Office of the Joini Chiefs of Staff, who

swill be your briefor today. If it meets with your approval, T propose

5 that Colonel Soyster WLH give the briofing.

% Colonel Soyster,

-, Colonel SorsTEr. The purpose of this briefing is to previde in-

=formation on the only DO classiﬁed weather modification activity —
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SRR

#this being our rainmaking in Southesst Asia.
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- @eround remains “‘soggy” for extended periods with only moderate
“gsmounts of rain needed to maintain saturation. At this point, vehicular
Ftravel becomes extremely difficult if not impossible, Typically, by
Fthe end of June, the southwest monsoon is well established and soil
2moisture hes reached the Eoint. where roads remain soggy. Thess
geonditions continue throug September. The fall transition to the

Adry northeast monsoon then begins with less rainfall in the area.

(Chert 1-follows ] :
Caarr 1

SEASIA RAINMAKING

[SUPPLIED BY DEPARTMENT OF DEFENSE]

ORJECTIVE OF PROGRAM

A CLASS":IED RAINMAK'NG PROGRAM WAS The- prograim was to increase rainfall sufficiently in carelully selected

-#target areas to further soften the road surfaces, cmuse landslides

- | -' 1al dways, and to wash out, fi ings.
CONDUCTED IN SEASIA FROM 1967 T0 1972 1 T oonr anywrey durines o heboit. of the sabny mananey
By seeding it was intended to extend the period of oceurrence beyond
q

WHICH EMPLOYED AIR DROPPED SILVER AND .the normai reiny season and to supplement the natural rainfall as

required to maintain the resultant poor traffic conditions,

LEAD IODIDE SEEDING UNITS TO INGREASE% (hast 2 follows oo s
NORMAL MONSOON RAINFALL. . OBJECTIVE

[SUFPLIED BY DEPARTMINT OF DEFENSE]

atisshikt

PURPOSE OF OPERATIONA

Colonel Suvsten, Tho purpose of this operation: was to make?INCREASE RAINFALL SUFFICIENTLY IN CAREFULLY SELECTED

difficult the North Vieinamese infiliration through the Laotian

panhsndle and Plein Des Jarres. ' - ZAREAS TO DENY THE ENEMY THE USE OF ROADS BY:

EFFBCTS OF NORTHEAST AND .SOUTHWEST MONSOON SBASONS

Mg

ke YL

This area of Southeast Asis has two principal seasons-—the northenst."};é
monsoon and the southwest monscon.

During the northeast monsoon the rainfall is light or nonexistent!

(1) SOFTENING ROAD SURFACES
~ (2} CAUSING LANDSLIDES ALONG ROADWAYS

;

and even unimproved roads are unaffected by the limited rains.? g :
IA)uriug Iﬁia southwest monsoon tge rainfall is hca.vg and a,]_.muis.{t &]all);ilf [3] WASHING OUT RIVER CROSSINGS
s a result, the unimproved roads in this region become sosked and: ‘MA! :
will not support vehicular traffic. From the beginning of our cfforts in* 4) MMNTMN, -SATURATED ,SUIL CONDITIONS
Southeast Asia, operational Persmmel would rely an the coming wet : BEYOND THE NORMAL TIME SPAN
season brought by tho southwest monsoon Lo contribute greatly to;
the enemy’s logistic difticulties. o] TECHNIGQUE USED

. The close monitoring of troop and truck traffic along routes whera
rain’ had follen verifisd beyond sny doubt the naturally adversed Colonel SovstEr. The technique that was used takes advantage of
effects of rainfall and sccumulated soil moisture on the enemy’s’sn important netural process that causes rainfell iv cumulus clonds
logistic effort. From April to mid-May, as the spring transition to.in the iropics. In this natural process when a strong lemperature
the southwest monsoon oceurs, it was found that even isolated inversion exisis, clouds frequently grow to the level of the inversion
thundershowers tomporarily interrupted logistic operations. -Mest:and only occasional turrets succeed in rising to greater heighls.
unimproved vehicular route surfaces are hard due to the relatively: Senator Peiu. What is an inversion?
dry weather conditions that prevail in Laos during the northeast® Colanel Soysrer. Normally tempersaiure goes from s warmer to a
monsoon. When intermitlent rain falls on this kind of surface, runoff colder condition as you rise in altitude. In an inversion it is reversed,
is quick and virtually complete. However, as both the amount and” that is the cold sir 1s on the bottom.
frequency of rainfell incresses—this is from the A)eriod of May: As the turret passes the inversion, it rises first through slightly
through June, the ground begins to svak up more and more moisture: warmer air and then into a colder, much drier region. As the turret
until it becomes saturated. When this condition is created, the reaches its apex and begins to cool larger droplets of moisture begin to
‘.___S\fonn and the previously white clouds begin to darken and descend into
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the mass below the collepsing portion of the cloud. The falling dropa™g- "
w }Ey 'mﬁfignsatigtlil f'o;‘1 a shgrt,lv:fhile becaﬁxse they arle ctlxldt};] a.npf;* - [Chart 3 follows ]
then by collision with tne underiying, smaller, more slow. ing | : —Cloudaeeding Tachnique
droplets. The techniques employed, which I will deseribe gext,hn?i; | Cnast 3 —Clovdseeding d
centuate this natural process by eausing cloud growth with subsequent: [Supplied by Department of Defense]
collapse. In many respects, effective seeding of a marginal convective § PiLeus
cloud ig akin to bringing a banked furnace lo life. With this in mind, §
let me now describe the technique used. S
In general, cloudseeding involves locating updrafts in rlouds and
releasing small wmounts of seeding material into the updrafts: The §
seading agent causes supercooled drops to freeze, releasing energy
(heat} &ng a more rapid condensation of water vapor on the frozen §
drops than is possible on the liquid droplets, with, of: course, the §
sccompenying faster release of energy. Clouds appear to operate at
near equilibrium conditions and even a small change in energy release |
causes a change in updraft velocity, heating makes the air rise faster |
and the updrafl srea and velocity is increased, sucking in more moist §
air from below and causing condensation throughout the ascending §
column, ' -
.- This chart illustrates the air flow. As shown at (A), rapidly growing |
towers frequently develop a pileus, or small cloud directly above the g
updraft. This is & good indication of updraft position. Air comes in the;
bottom of the cloud, flows up through it, past the visible top and down §
around the sides, much like a bubble fountain, A downdraft smrrounds-
the sides of the clouds, at least at seceding altitudes. g
At (B)—TFollowing seeding, the central portion rises rapidly and the 3§
base widens. Usually, the portion above the freezing level doubles in §
volume in 3 to § minutes. Updrafts inside arc intensified, the total §
downdraft external to the cloud increases. _ X
Turning to (C)—At apex, the cloud ceases to grow vertically, the
top begina to evaporate and begins a gentls descent into the mass §
beneath, where the droplets run into still ascending air carrying cloud. §
waler upward. . o 3
-And finally at (D)—A rain shower develops as the cloud collapses. §
- The sequence closely resembies a typical rain shower process in the 3
- tropics, sxcept that the presence of ice, which the seeding has caused 4
to form in the process is not natural in tropical rain showers.

S8EEDING UNIT8 AND TECHNIQUE

¥ Colonel SovsTer. The seeding units used to seed were developed at
-§ the Naval Weapons Center, China Lele, Calif. and are nol. classified.
% The seading units and technique are identical to those used in publi-
Yl cized reinmaking projects—ior example, Philippines, Okinawa, Texas—
g and the Stormfury research project.
f  The seeding units consist of a 40 mm aluminum photoflash-type
- Ecartridge case with primer and a candle assembly. The candle assem-
% bly incudes a plastic container 3 inches long with the soeding material
¥ end necessary delayed firing mechanism to ignite the free falling con-
dl tainer. The silver lodide or lead jodide is produced as the chemical
.. @ mixture burns,
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The burning time is about 38 seconds for the most-commonly i

type. The unit drops about 3,000 feal during its functional burn. The. ;
units are dropped inside the cloud in the active updrafts at intervals: !

of nEprom'mmtely one-half mile.

The release is normally controlled by the pilot flyi tho aircraft.
who can best determine the location of the updrafts. ' ‘'wo types of
mireraft were nsed—the W(-130 weather reconnaissance aircraft

and the RF-4C reconnaissance aircraft. The W(C-130 carried pods- |

containing 104 units oach on both sides of the aircraft fuselage just
forward of the l[lm.rst-r(mp jump door. The RF~+4C carried n total of
104 units in t
aireraft could influence an average of 4-5 clonds or groups of clouds
per day during the southwest monsoon. :

The technique requires that specific individual clouds be saeded.
Their growth 1s related to atmospheric conditions and the smount of

seeding so that when the seeding ends, the thunderstorm created acts |

like any other storm and is short-lived hecausge the seeding materials

either rain out, disperse, or decompose. :
REQUIBEMENTS FOR AND EFFECTS DF FAVORABLE SEEDING

placed seeding tends to disperse the

Over-seeding or improper!

clouds. There 1= no chance of prolonged effacts. Under nearly perfect

conditions, effecls last possibly 6 hours maximum. Normally, the effect

is about one-half hour. Further, favorable seeding re uires low veloc- |

ity end unidivectional winds to prevent dispersel. The effects are

thersfore limited in area, perhaps 20-mile diameter under ideal con-

ditions and continuous sceding where groups of clouds could be
knitted together to form one large storm centor. With this background
in technique in mind, let me now turn specifically to our program.

1966 PILOT PROGRAM

In 1966, the Offico of Defense Research and Engineering proposed &

concept of using these known weather modification techniques in

solocted arems of Southemst Asia as a mesns of inhibiting enemy
Jogistical operations.

uring October 1966, a scientifically controlled test of the concept

end seeding techniques was conducted in the Laos Panhandle. The

tost was conducted under the technieal supervision and control of

rsonnel from the Naval Ordnance Test Station (now Naval Weapons

Center), China Lake, Calif., using in-theater resources. Fifty-six seed-

ings were conducted, and over 85 percent of the clouds tested reacted |

favorably. On November 9, 1966, the Commander in Chief, Pacific
[CINCPAC] reported the test completed and concluded that cloud-
seedine to induce additional rain over infiltration routes in Laos
could ﬁe used as a valuable tactical weapon.

Intelligence mnalysis of the area indicated that there would be no
sienificant danger to life, health, or senitation in the target areas.
Ti?alspamely populated areas over which secding was to occur had &

population very experienced in coping with the seasonal heavy reinfall

¢ phote cartridge compartments. Typically, these 1

- not cause drought in neighborin;
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conditions. Houses in' the arex are built on stilts, and about @ CRE
owns a smell boat. The desired effects of rainfall ‘on lines of cogglfr?ﬁ
cation are naturally produced during the height of the monsoon season
iul:rsetrb}i natursal m(llnfft.n. The ulliljective was .to. extend these effects

o longer period. It was neither necessary nor desirable to increase
the total I'B.ID.R:H above. the levels BXpBI'iBn(I:?:d during a normal fleav
monsoon season. In fact, the normal variations in total annual rainfall
were preater than the variations we could induce.

. The operation was closely monitored and controlled. When recon-
naissance indicated that objectives were attained in one area, the
limited resources were shifted to other areas. Seeding was not con-
ducted during periods of tropieal storms when. Jarge amounts of rain-
fall wers falling naturally snd accomplishing the military objsetives.
It is the consensus of the scientific community that the techniques
employed could not be used to create Jarge uncontrolled storm systoms
aecidentally or purposely.

Conversely, seeding to the extent conducted in Southesst Asia did
) ] 1% 3 arcas. There is simply too much
moisture in the sir in thaf part of the world, and operations affected
only a small percent of it—probably less than 5 percent. The desired
zf:ect Jra.s simply to control where that small percentage feil to the
ound.

QPERATIONAL FPHABE

With the success of the pilot program end the considerations just
presented, the operational phase began on March 20, 1067, and was
conducted each subsegnent year during the rainy southwest monsoon
(March-November) until July 5, 1972.

: stnator Perr. Would you repeat that sentence?

Colonel Sovster. Yes, sir. After the successful pilot: program and
the considerations I just presented, the operational phase began on
March 20, 1967, and was conducted each subsequent year during the
rainy southwest monsoon; thet is the eriod March through November
until July §, 1972, when we {lew the last mission.

The program was authorized three WC-130 and two RF-4C air-
craft with associated crews and mainienance personnel, These aircraft
provided two WC-130 and one RF-4C sorties per day, when required.
However, these gmlrcrnft, which nperatsd out of Thailand, were not
dedicated exclusively to the cloudseeding missions, ‘i'he WC-130's.
also conducted iropical typhoon reconnaissance and tactical wenther
reconnaissance support missions. RF-4C's performed regular photo
reconnaissance missions. The annual cost 0? the total program was
approximately $3.6 million covering operation and maintenance,
temporary duty pay, and seeding materials.

AUTHORIZED AREAS OF OPEHRATIONS

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.
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ThJs map 1llust.ra.t.es the area’ initially authorized for “operations in-
" Laos and & very small portion of North Viotnam.
[Ohaz't. 4 follows] , -

Cmm'r 4 —TInitially authorized area of operations.

Colonel SoYSTER. An area encompassing sdditional portions of
Laos and North Vietnam was added on July 11, 1967
[Chart 5 follows:] -

Caart b *“J\.ddltlﬂllal ares of cperatlons authorwed on July 11, 1967.
[Supphed by Department of Del'enael

[Supplied by Dapartment of Defensc]
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Colonel SoysTer. Finally, a small area over the A Shau Valley in
Sonth Vietnem was added on Se tember 13, 1967. The chart slso
shows the total sorties flown and tl'lle units expended for 1967.

. [Chart 6 follows]

CHA —Area of opetations added on September 13, 1967, and sorties flown
wr 6 P and unlts expended for 1967. .

[Supplied by Department of Defensel
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.. .Senstor PeLi. The uniis expended.

N B 00londl SoveTER. - Yos, sir; the number of 40 mm photoﬂa.ah—typa-

.-, -cartridges, as I heve daqcribed,,which were expended. We. -expended

1,017 over North Vietnam..The total gorties' include both WC-130
and RF—4. - S ’ : ' :
Senator PErL. Looking at the picture the concentration was more
on North Vietnam, six of the units in those two small spaces. I see
it would add up about the seme. _
Colonel SovsTer. Yes, sir. Of course, these were expended over
specific clouds over certain trails which I will talk sbout & little Jater.
Tha next slide reflects the areas just briefed as they began in 1963,
On April 1, 1968, operations over North Vietnam were reatricted
to the arem south of 19°N coincident with restrictions on boembing
above that line. : _
[Chart 7 follows:] e

Cmarr 7.—Restrictions of operations over Nofth Vietnam on April 1, 1968.
' [Supplied by Department of Defense] )
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- Colonel SoysTER. An ares of North Vietnam_ was n.dded am, Sep—
tomber 25,1068, -
[Chart 8 foliows:] . .
CuarT 8.—Aren of North Vietnam added on Septrember 25, 1968
[Bupplied by Department of Defense] o
ey ,
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_ Colonel Sovsrer. Howeyer, on November 1, 1968 all seedi operaF
tions within the boundaries of NVM waere tarmmabed and never

reinstituted. This chart also shows the sorties and units expended for -

1968,
Operations in 1989—— ‘
Senator PELL. ‘Excnse me, When was it t,hat yon t.arm.mated?
Colonel Sovster. Noverber 1, 1988, sir

IRE
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Senator PELL. Thank you. Co '

Colonel Sovsrer. Operations in 1969 were conducted in the Areal
outside North Vietnam approved for 1968 end agsim the number of
gorties and. units ex endeii) ars shown.

[Chart 9 follows ]P

Caarr 9.—November 1, 1968, termination within Morth Vietnamese boundaries
d sorties and units expended for 1968 and 1969. -

[Snpplied by Deparj:m-t -ol! Defense]

soRTiES . . 7 |
'UNTS EXPENGED -"7,420 .
5% {including 98 over NVN] {7~ -

S\

song] SORTIES 528 d
UNITS EXPENDED 5457 | MBJO D1 A

“TTVIETNAM

Colonel SoYsTER. During 1970, operationsl aress in.Laos were
modified -as shown in the nerth and in the south These are the units
expended.




. sorties expended in 1971.
. [Chart 10 follows ]

CaAnT 10—1970 modifieation of oper
. exapended,

100 :

'Thé"lB?l'-nJ'éa. remained the same, These sre the 1971 units and

ational areas in Laos a.ﬁd sorties and uhit_.s
1970 and 1971. . D

[Supplied by Department of Defense]
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' Colonel Soxarer. The srea was modified in 1972 to include
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[Chart 11 followss]
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Crmaxr 11.—1972 modification of ares. .
[Supplied by Department of Defense]
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Colonel SovsTen. The next chart provides a wrap-up of sorties and
seeding units expended for the program. -
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“*{Chart 12 follows:]
o '.Cuzm-r 12.—Sorties and seeding unita expended for program.
{Supplied by Department of Defense]

- UNITS
YEAR ﬁﬂﬁﬂﬁf EXPENDED o
1867 591 5,570 INCLUDING. 117 OVER NV}
" .1968 - 734 . 7,420 (\NCLUDING 9 OVER NVN} . -
1969 528 9,457
. 1970 271 8312
1971 333 11,288 _
1972 139 4,362 (LAGS, CAMBODIA, SVH) -

TOTALS

AVAILABILITY OF CHARTS

Sena,tor_- Prur. Incidentelly, just for the record, could these charts
be made available for the top secret record? _ :
- Mr. Doormn. Certainly, sir. .

S8ELECTION OF TARGETS

Colonel SoysTER. The selection of targets or areas of seeding was
based on the strategic importance of lines of communication and their
‘susceptibility to interdiction by incressed rainfall. Target priorities

) ; tafl
were nssignsd and updated on the basis of continuous analysis o
availnblégil;ltelligence information at 7th Air Force, Tan Son Nhut,

South Vietnam. Priorities were stated in terms of drainsge basins

» than points because of the low probability that a cloud favor-
E'gil;efnr sseding would form over a s ecific point. It was usually pos-
_sible to seed every suitable cloud within & drainage besin, hqt prionty
was given to seading clouds directly over roeds, intersections, and river

. -grossings within each bammn.

N

‘storm 'movin? into the Southeast

103
RESULTS OF PROJECT

The results of. thgﬁproj ect cannot be precisely quantified. This is dus
to the lack of sufficient ground stations to report, However, the
Defense Intelligence Agency, using empirical and theoretical tach-
niques based on units expended and the physical properties of ths air
mass seeded, estimated that rainfall was mcreasegl in limited areas up
to 30 percent rbove that predicted for the existing conditions. Sensor
reconﬁugs and other information following 'séeding indicated enemy
difficulties from heavy rainfall.

Subjectively, it is beliéved that this rainfall was heavier than that
which would have fallen normally end that it did contribute to slowing
the flow of supplies into South'Vietnam slong the Ho Chi Minh' trail.

EF_FECTIV]}:RESS OF PROJECT

The next series of charls 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 in which the southwest monsoon is well
established. It is also a-month whera it is not unusual for that south-
west flow to be temporarily dism‘xsted li;v the intrusion of n tropical

ian Peninsula from the east. This

was the case for Juns 1971 when the southwest monsoon was disrupted

by typhoon Amns gs the month began and later in the month by

typhoon Frieda and tropical storm (Golda. _

hese storms, although bringing heavy natural rainfall, also caused

oor seeding conditions by covering the area with & thick layer of

E.igh clouds which limit the effects of surface heating required for good

convective activity, I provide this to point ont that there was not a

vonsistent presence of favorable conditions for seeding even in the

middle of the rainy season. As a result, daily sesding unit expenditures
vary greatly as shown on this chart. :

Y 'wauld Iike to point out while this chart is up that at the beginning
of April remote sensors were -:hr:bectingi1 over 9,000 enemy logistic
movers per week in eastern Laos. By the end of June this number
wiia lesg than 900. ' : S :

Two of the most significant weekly drops in detected traffic
movement oceurred during June. One of these weeks was June 2
to 9 during which n typhoon wes incroasing rainfall and the second
was during June 18 to 23 when we were most active with seeding

activities during the month. . -
A A T S
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; [Chart.13 io]lqws;] | I.

. DAILY EXPENDITURE OF SEEDING UNITS
ST JUNE 1971 -

{SUPPLIED BY DEPARTMEXT OF DEFRNAE]
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. This chart is an evaluation of the units expended by week. The left~

‘hand -column gives the total seeding units expended. The next column - -

shows the number thet were successful in the crews’ judgment, which
is to say that they had a positive effect on the cloud mnd either in-
. erensed rainisll rate or caused cloud growth and development.
¥ Under “Nurmber of Groups” and “‘Number of Tsolated Clouds”
there-is an evaluation whera “3” means successful as I have just de-
seribed, “NE” is no effect—and "F* indicates failure or & decrease in
. -rpinfall or cloud deterioration. The final columns show the number of
lines of communications which were “infiluenced”—A route segment 18
_aaid. to-have been influenced by project augmented rainfsll if -1t is
.. located directly under seeded clouds or within & reasonable distance so -
“thet runoff from the rainfall would cross it. S
“Tnterdicted” sre those instances where visual or photographic
. peconnaissance confirms significant water-damage to a route segment
- ~~proviously listed-as “influenced.”

[Chart 14 follows:]
k Crart 14.~Evaluation of units expended by week, June 1871.
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[Bupplied by Department af Defense]

‘# of GROUPS  # of ISOD CLDS

pEs 7 of UNTS # of 100’5
- TOTAL SUGC S ME F S NEF MF L INTD
TJNE 24t 195 25 & 2 3 3 4 s 0
QIS UNE 240 2230 2 0 1 % W 0 80, 5
BRZANE S42 497 W 6 1 & 1 D 0 .
2330 )UNE 68 380 22 1 0 1 O 9 9 3

. . — - .
130 JUNE 1391 1275 15 15 4 51 26 4 39 4

- Colonel SoysTeR .Th; next slide mensures effectiv
Y : . eness by the use of
isalines. Chart/156 shows the total rainfall in inches Whichjffell iﬁ t}?n
area for June 1971, This is a'measured amount of rainfall from various

points connected by isolines.
The lines in chart 16 are an es

tifnate of the maximum rainfall - that

was induced in the arca 'which' the lines connect. The black numbers -
in the venter of these lines on, both charts show the maximum ra.inl'?;ﬁ

estimated for:any one point.
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o [Gharta 15 and 16 follow:]

CRART 15,—Total Rainfall in Ares, June 1671,

[8upplied by Department of Defense]

maximum Tainfall within that mea] .
e /e )

B TOTAL RAINFALL finches)
June 1971

107

Crant 16.~Induced Rainfall In Area, June 1971.
. ‘[Supplied by Department of Defenae] .

" pl——

‘Colonsl SovsTER. As

S s
¥, SOA )
AT . -

INDUCED RANFALL -

June 1971 T

PROPOSAL, TEST AND OPERATIONAL PHASE

reviously mentioned, the concept of the

operation was proposed in 1966 by the Office of Defenze Research

snd Engineering.

After npproval by civilian authority, the test was conducted in
October 1966 and the operalional phase began March 20, 1967.
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REPORTING PROCEDURES

Because the program was considered sensitive, report.i%%]proc-adures
" were instituted to limit knowledge of the program. The WC-130
- missions were flown, recorded, and reported ugh normal channels
. 88 weather raconnasissance flights. S
The crews performed weather reconnpissance and made normel
factun] weather rteports through regular unclessified worldwide
weather chennels. The RF-4C’s were flown as normal reconnsissance

missions. In sddition to these roports, special reports to provide in- -

formation to higher headquarters and to eallow evaluation of the
'Brojact were transmitted through special communications channels.
aily reports were submitted to the command project officer. Weekl
. reports were submitted through channels to the Jaint Chiefs of Stafl.
Serniannual reports were also submitted. : :
Periodic reports were prepared by the Jomnt Steff and submitted
through the chairman, Joint Chiefs of Staff to the Secretary of Defense.
In order to conduct the operation approximately 14,00 personnel had
to be given access to project information over a 6-year period. :
These poople wore briefed into the project and then debriefed when
they no longer required s clearance. _ :

RESULTS OF FROGRAM

While this program had an effect on the primitive road conditions
in these areas the Tesults were certainly limited and unverifiable.
It was conducted because of its apparent contribution to the inter-
diction mission and the relatively ﬁ)w program costs. -

An oparation such as this is almost unique to this ares of the world.
Rainfall con be significantly induced only where and when there are
natural oceurrences of heavy rains. Furthermore, induced rain can
have a significant interdiciion effect only where the lines of vom-
munication are relatively primitive. ) o :

Both of these conditions existed in the operating arcas in South-
cast Asis and, as noted, even here progrem effectiveness cannot ba
conclusively established. )

Thia concludes the formal part of my presentation. '

Senator PELL. Thank you very much, Colonel, for your good and
full and frank briefing. : .

Is there enything Exrt.hor you wish to add? : '

Mr. Dooviy. No; Mr. Chnirman. We just wish to respond to any

questions you may have, and I can leave & copy in advance of the -

transcript. ,
Senator PeLn. Thank you so much.,

CLASSLFICATION OF PROGRAM

As you know, in connection with the Vietnam war, all the other
combat sorties and ordnance wnnages heve been declassified. Why
are these statistics still top secret? W
top secret or is il still considered top secret? )

“DooLin. We are looking at this right now, Mr. Cheirman.

y is this program still considered .
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- Senator PrrL. My own reaction is ons of a little bit of puzzlement.
What was the reasoning behind it being so highly classified.

Mr. Doorrn, May I ask (ieneral Furlong? - -

Senator PELL. What was the logic behind it?

General FunLong, 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 normel combat
interdiction operations in Laos. The Government of Laos was aware
of our interdiction efforts and acquiesced in’it. This operation fell
into a similer category, ' ' '

Senator PeLI. gﬁut the classification was considerably bigher.
1 know in my own experience here that this particular program was

~ the only program about which the DOD did not feel able to respond

to questions in either public or private session.

m what yousay, I am reminded of the old maxim. An “elephant
labored?and a mouse came forth.” What was the reason for this great
secrecy :

‘General FuaLong. Your observation—the elephant laboring and
bringing forth s mouse—I think reflects in large measure our current
perception of the classification. '

Senator Perw. I thank you.

Mr, Dootax. Certainly, Mr, Chairman, I must say that it reflects
my perception of the results of the program.

Senator PELL. Yes.

Mr, Doovin. Wo are actively pursuing this in terms of declassifica-
tion of the information. :

DECLABBIFICATION OF SECBETARY LAIRD'S LETTER

Senator Prri. In connection with declassification, you should
include Secretary Laird’s letter. I don’t believe this end of the avenue
is responsible, but copies or knowledge of copies of it seems to bo
aveilable to the press. And is there any reason why you shauld not
go ahead right. quickly with the declassification of his letter?

General FurLona. We would do that in connection with the whole.
That is, you would not declassifly the letter and not go ahead and
declassifly maore,

As Mr. Doalin points out, that is being considered.

{The information referred to follows:] :

Taz Wurre HousE,
o . Washinglon, January 28, 1874,
Hon. J. W. FuLBrIGHT, . ) .

Chairman, Senale Foreign Helations Commilies, i

U.5. Senats, Washington, D.C.

DeAr Mr. Cratruan: I have just received new information dealing with a
DOD weather modification program. Since I discussed thia program with you
in my April 18, 1972, appearance before your commitiee I want to share this in-
formation with yon.

During my appearsnco Lresponded tn your guestion cunecrning weather modi-.
fication with tho statement ‘“we have never en u.ged in that type of activity vver
North Vietnam.' That statement re rcaent.ed!, rat, my knowledge that I had
never approved operations over North Vietnam and secondly, my underetanding
of mctivities authorized by preceding Secretaries of Defcnse. 1 have just been
informed that such activities were conducted over North Vietnam in 1967 and
sgain in 1968. I want to take this oppertunity to both express my regret that this
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- information was not availablé to me st the time of my appearanga hefors your
Committee and to provide you with this Information. ST

Plesse mecept my personal appreciation for your friendship end adsistance
throughout my years in the Congress and the Exccutive Branch.

Sibe e Mewuiv R, Lamp,
. Coungelor lo.the Preaident
Co o < 2" for Domealic Affairs.

: : JaNvary 20, 1074,
" Hon. MeELyIy R. Larap, S R
Counadlior lo the President for Domestic Afaire, . S

The White House, Washington, D.C. _ o

Deag Mg. Lairp: Thank vou for your letter of January, 28 clarifying your
testimiony of Apri} 18, 1972 coricerning the Defense Departihent’s westher modi-
fication activities. - o o :

I brought your letter to the attention of the Foreign Relations; Committee at
fts meeting this morning, and the Committee instructed me to ask you if, in view
of the fact, thai your 1972 testimeny. was In publie, you have any objection to
meking your letter public. : : B o _

. 3 1v. - : . g
. Sincerely yours, J. W. FuLsmigur, -
.. Chairman.
: - :  Femrusny 11, 1974
Hon. J. W FuLBRIGHT, = = - ° S T
Chairman, Commitice of, Foreign Relations,- . . o
U.5. Senate, o < . R
Washington, D.C. ) - . . . .
" Dear Mgp. CuAmxMAn: 1 appreciate your prompl response to my letter of
January 28 concerning my testimony of April 18, 1972, Through my eatlier letter
I sought only to assure that you were provided with accurate- information as
repidly aa I received it. ) : : . o
alit, vgas thoughtful of you to afford me the npportumrti; to. clarify. the public
record. However, to the best of tny knowledge, the partment of ilefense
retains 0 security classification on this material which acesunts for the classifica-
i I my letter tc you. o - e
IQI“moust,ytherefnra, isk that my letter to you retain its classification as it would
be jnappropriate fur me to aet unilaterally without Department of Defense
declnaslf?cat,ion approval, S .
With best wishes and kindest personal regards, I am
Bincerely, g

Murvixn R. LARD,
' annﬁ.\nf 14, 1974,

Hon. Jamrs R. BrHLEAINGER, .

Secrelary of Defense, o

Washinglor, D.C. ) -

Drar Mz. S8scretany: In the absence of Senator Fulbright during the recess of
the Senate I am cnclosing copies of eorrespondence hetween him and Mr, Laird
respecting Defense lepartmant weather modification programs, . . o

mezlg apprecigte it if the Foreign Relations Committee could have a determi-
nation from the Department of Defenae with respect to making thm: c_qlfrg;pondepce
public.s_ .l - : o '
e Par M. Horr.
GRNERAL COUNSBL OF THE D PARTMENT OF DEFENRE

' Washington, I}.C., February 82, 119‘?4;
Mz, Par M. Hour, ' . N
Chief of Staf, . ]
Commitier on Foreign Relotionas,
I7.8. Senals,

Washingion, D.C.

Dear Mn. Hovur: Becrctary Schlesinger has aslked that I respond to your .

______________________ v dbarrmanm BAw T oiwrd s

s . . it
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The Department of Defense hasreviawsd this matter snd it is vur determination
that the BEOCRET seourity elassification originally applied to this correspondence
instill Rppropriats. .

neerely,
" L. NIEDERLEHNER,
Acting Genaral Counsal.

_ REASON FOR EXTRA SECRECY CONCERNING OPERATION

Senator PELL. There still may bs no response, but T want to repeat
my question. Do you have any idea or can you speculate s to the
reason for the extra secrecy on this besides the interdiction factor,
which ] realize waa classified. '

Mr. Doarin,_ I speak in o personal capacity, and not in my official

-capacity, Mr, Chairman. I have been in this job for 5 years, and I

didn’t have this clearance even though Southesst Asin is in my area
of responsibility in the Office of the Secrotary of Defense. The first
I learned of it was, as the result of a Jack Anderson column, and I
made inquiries at the time—simply for my own edification—to find
out if the rain that was artiﬁciaﬁy generated in & given ares would
deprive a friendly country elso in the area of rain, Fgor example, were
we denying water to Thai rice paddies, T 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 ares; and not to pursue the
matter, 1t was an operation that was held in a special channel and
access was very, very limited. I think, because of the perceived
sensitivity of the operation. '

Senator PELL. In retrospect, I think if this had been unclaasified,
there would have heen far less feeling about it, but that I guess, is

water over the dam. :

CIVILIAN AUTHORITIES WHQ APPROVED OPERATIONS

What civilian authorities approved these operations over the years
19G6 to 19727
. Mr. Dootaw. These operations were initially conceived by the Qffice
of the Civilian Director of Defense Research and Engineering. They
were then spproved by the Secretary of Defense.

Senator PeLL, What was that division again?

Mr. Doowin, The Director of Defense Research and Engineering,
Dr. Foster, John Foster. :

Senator PeLL, Right.

Would that he Dr. Currie

Mr. Doouin. It is now Dr. Currie.

Senator PELL. That is the same post.

Mr. DooLin. Yes. -

Senator PrLL. It would go directly from him to the Secretary of
Defense. = - '

Mr, DooLin. I den't know whather it went to the Joint Chiefs
first but the Joint Chiefs obviously were in the chain.

Senator PeLL. Right.

Mr. Doorin. But the approval asuthority in the Department was
the Secretary of Defenss.

From there it did go to the White House.
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WHO WAS INFORMED 1N STATE DEPARTMENT? ©

" Senator PrLL. Who was informed in the State Department? Was

anyone informed? o ' T
‘Cenera! Furnong. There were a few informed in the State Depart-

ment. I cannot give you their names. T
Senator PELy. The functions. ' o
Genera} Furrons To the best of my knowledge the Under Secre-

tarv of State for Political Affairs was informed.
- mg;ng.t.gr Prrr. Right. , ) R Y.
. ' Generel FurLoNG. 1 cannot say whether that is the limit or not.

| _WAS ANYONE IN ACDA INFORMED? | .....:. ., 3

Senator PELL. Was anyone—in the ACDA informed about it?.
General Furrtong. No. o o __ N
Senator Perr. They were not.

WAS THIS ONLY CLASSIFIED WEATHER MODIFICATION OPERATION?

. From what you said earlier, as 1 understand it, this is the only
classified weather modification operation that has been carried -out

by the Govermment in the last 10 years. Would that be a cotrect -

statement, to the besl of your knowledge?
General Furrong. To the best of our knowledge. .

Colonel SovsTer. [t is the only one, to my knowledge.
Senator PeLL. To the best of your knowledge it was the only one.
Mr. DooLin. The only one. R
Senator PeLL. There were different code names, Operation Pope?'e

and Operation Intermediary, Compatriot, Were they one and the
same? - : ' ' S .
Mr. Doouin. They were one and the same.. - . _
* Senator PELt. This was it. _ S
Mr. DoorLin, When the code names Compatriot and Intermediary
were uncovered they were changed. e o

ENVIRONMENTAL WARFARE 7

Senntor Peu. Is Lhere ‘o - coordinated executive branch' psition

on environmental warlnre, not just wenther modification;, but the
other means of envirnnmental warfare? g v L
Mr. Doorin. That is my understanding, there is not.. -

'Senator PELL. The thing that concerns me is not rainmaking per-

se, but when you opoen that Pandura’s-box what comes out with it?
Will we achieve a technique to be able to both create and peint &
hiirricane or typhoon? Will we be sble to_do geophysical modification,
‘put & charge under the surface and let the earthquake follow? )

Genel‘a.l%URLUNG. The testimony you heva dlready received is
I believe from personnel more competent than anybody from the
DOD. I don’t tgink we can contribute to youwr record.: " © ¢
Senator PELL. Thank you.. St

[

As you know, Dr. MacDonald has séen what it was, Dot the state

of ‘the erb now but what it conceivably could be.
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DECLABSIFICATION OF PROJECT

- - Lgather your personal views are that this project could be declassified

without any great breach of national security?

Mr. Doouix. All 1 can sey on that, sir, is that would be my
recommendation to my superiors.

Benator PELL. Right.

-J - WEATHER MODIFICATION 8TUDY toe

Are you familiar with the study presently going on on the subject o

:;:::28; modification, in which the Dapartl};]gnl. i% engagzed as thJe lead
14 .

Mr. Doonin, T am awere of a is bei '
Whiss Ho : study th_a.t. is being done for the

Senator PELL. That is right, ' -

Mr. Doowrw. That includes some items such as that, yes.

Senator Peni. Yes.

When do you expect that study to be firished?

Mr. Dooriv. 1 checked on thet todsy, Mr. Chairman, and the
estimate is it will be another 2 weeks or se befors it is available for
i;{o[[)lsldemt-lon in the DO} and then for transmittal to the White

se.
by%ngg‘r Peri. It will be another 2 weeks before pulled togother

Mr. DooLix.. Yes, sir.

Senator PrLL. What classification will that study have?

Mr. Doorin. 1 do not know, sir. .

%gnagz-r PELL.I You do not know.

Mr. Doornin. I am not involved in the preparation of that study.

Senator PeLL. Right. The reason I ampral':sing these questionsyis.
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. Doorn. 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 PuLr. Senator Case, T have & series of other spocific
questions. Any time you wish to esk some, go shead.

Senator CasE. Go shead, Mr. Chairman, you are covering much
of the ground I was interested in. '

Senator Prrr. I have already taken up my 10 minutes.

CHANNEL OF APPROVAL OF OPHRATIONS

: Sénator Case. Thers were twe questiﬂha’éu gosted here followiﬁ
the chairmen’s inquiry. Would you specify the precise channel fo%-
the approval of the operations? :

.. eneral FurLona. Yes, sir.

Senator PELL, Excuse me. Do you mesn the other departments
that ere involved? :
. Senator CasE. Yes, and the Defensa Department, too.
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. -.:, - THOSE WHC KNBW'_'ABOU'T PROGRAME - ~0ii
.. And then & list of all of those who knew about the programs if‘-i“_‘“

can. v e . R R P et i .
" Mr. Dooviw. There wers aver 1,400 {)eopla rt one time; that did
have this clearance including the n;len who flew the missions. T think
it would be very difficult to compile. ] L
Senator CAsE. If not by name, gIve us 3 list by category, if you
will, 8o we can see who: ba knowledge. e
Mz, DooLmw. . We will do that, s : NSRS S
" [The information referred to follows:] | L
kBh i PhrsONNEL INFORMED QF ‘.qf;':‘iz_;m-ffg'm_ AND, I"'rn Ifsf';li:tig-mi'_ : vl
= ST [Supplied by Department of Defense] * .« « - .
The following oategories of perzonnel were iﬁforme_ad in varying degrees as to the .
I atioHn and its scope!: S . L
i € o ] A
Gcngms?:fs the U.8.—Chairmen of DoD Jurisdiciional Committees ..
Secretary of Defense _ .
Dewmputy s:iw OIB?;?D%‘;\ and Engineering o 2 SR
i of Defense - ar : _ B
ﬂmited members of the staff of tha Office of the Seoretary of Defense, .. .- &
The Joint Chiefsc}(:fe?tp&ﬂ " . )
der-in-Chi acific o . -
&'ﬂfﬁm, rI.E.IS Militery Assirtance Command, Yietnam
Commander 7AF .
Timited members of ataff supparting thesa afficers
Operational crews and supporting personnel
Sccretary of State lanclthgﬂted sult:,:partlzl staff o _
i d limited suppnzting stall . . . . ) .
Dl})egtﬁ) rcE;iI ﬁe?;lf ¥ tl.hn.t. infur?n%ation waa given to ita personnel-and the C}gl.mrma.n
of ite Jurisdietions! Committees. (_Jaf.egorics of non DOD-DQIS?DBBI‘ l?.sbe repre-
gent DoD's best eatimate of those informed. . R C

APPRO.VAI.;. BY OR DISCUBBION WITH. CONGRRESSTONAL’ COMMITTEE{?- .

' Senator CasE. Was it ever nppm?ed_ipy &ny‘t;:gn vegsional coms

mittee or discussed with any congressiona committes? . . |

" General FurLone. Preceding testimony has shown four committee
* chairman were informed. We have nothing to add to the information

\ready provided to the committee. ] e
, rSeengtgr CasE. Was that as o pert of an oversight operation of some

sort?

Senator Case. You just told four committee chairmen ab a particu-
laré.imn‘mn. |.F Yes, sir, that ia eorrect, | ah it ot Gt
e LIOT0 . FyrLONG. 183, o L jg.correch. oo o0 it
" Genator CASE. Wha were they? The Armed Serviees Comumittees—rr
" General FunLoxu. Yes, sir, the Armed Services and Appropristions
Committees. - T e
. Senator«CAsB, That only let Democrats in, didn't 67 o
aughter. - ) ]
S[Lena%ui' PEZI-L. That is when-it oceurred 1n North:-Vietnam.
Senator Case. Thank you, Mr. Chairman, g0 _ahlead.. -

General FurLona. No, sir. It was not dons on & recurring basis,
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WHITE HOUSE ENOWLEDGE, APPROVAL, OR CLEARANCE

. Senator ‘Prrr, As T say, T think you may have exaggorated the
importance of the program. Who knew abous it or gave the approval
or tleared it in the White House? Could you submit for the record a

~ list of the people?

Mr. DooLin. No, sir, I do not beliave we can.
Senator PeLL. Why? o _ .
 Mr.. Doouin. I know sthat information on this operation wes sent

to the White House. Whether it was for information or whether it
was for apﬁro_val, I.do not know. I have been unable to find out.

Senator PELL. I realize you may have problems in trying it again.
Could you try once more end 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 officials? o

Mr. Doorin. We will try agein, Mr. Chairman, because—we did
try—because we wanted to be as fully responsive ag we could be
today, but unfortunately some of the principals who wero involved
at the time are dead.

[As of the date of publication, the information referred to had not
been supplied.] :

.DOD. POSITION AT STOCKHOLM CONFERENCE

Senator PrrL. Both Senator Case and 1 were at the Stockholm
Conference on Environment, There was a tremendous flap there over
the question of ecological warfare and weather modification. I remem-
ber the DOD representative, took a very strong position on the
question of reporting weather and cnvironmental activities to other
%Jvemmants. t was a mandatory provision in the first draft of the

N. resolution. The DOD took a very strong position in that con-
ference that it be changed to “‘whenever feasible.” :

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

Mr. Doorin. 1 woul({v not be competent to answer that. I really
cannot. go beyond ‘what Mr. Forman has said on previous occasions.

Senntor PELL, You read his testimony. He was very unfortheoming
basica]lﬂ. '

"Mr. Doovin. I read the transcript of your last hearing, sir, partially
to edncate myself for this meeting.

COORDINATION OF OPERATIONS

Senator PELL. Going to the question of the coordination of theso

operations, you say the State Department was informed hut you did

not necessarily coordinated with them.
General FURLONG. I don’t think we ought to cheracterize the nature

of that, sir. I am not confident which phrase is the correct description.

WEREB "PHAI AND LOA GOVERNMENTS INFORMEDT

Senator PrrL. Were the Governments of Theiland and Leos, both
of which countries were involved, informed about these operations?
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L S - - TR 'vs.l-:f‘f.ﬂ"“"*"”
- Mr. ‘Doorw. The Roysl Lag: Government had given approval f o
intglrltii?tigg efforts against the trail system and we considered this fo. .

part of the interdiction effort. o
bethu.:t (ﬁoyal' Thai Government to my understanding - was no‘F.
- - o OTHER WEATHER MODIFICATION PROGRAME

Senator i ey of this programis'held so tightly,
dbs;%i%nﬁs;g esofllllg‘?l:?:r ?)L er weather modification programs -

w i - i t aware?
i ‘now in the Government of which you are no 3 _
gellnganolﬂfw ing this facetiously. I just don’t know.  We have
Mr. Doous. It is possible; but 1 would think: not. We

Presidentisl ‘decision. of 2" yesars. ago’ on weather modification. Only -

two foreign weather modification projects have been approved since

then—one with regard to Panama to keep tha canal clear of fog, and -

_the other was a drought relief operation in the Azores.

Sanator PELL. We used it also, I thought, on afnem:lly Ihusis with

jes for clearing sairfialda and so fprth. - .
Othl\il; %u;l;ﬂ?: -’([)'!l‘lose. sir;gas I understand it, are the only two since

the Presidential decisien & few years ago. Before that, for example, .

we operated on Okinawsa for drouglit rellief . gadmiq:iitlf; :lﬁagliil::gpﬁz
at one time. Since the deeision, as I un ;{q n, o T o e
from some of the Saheljan states in Africa. Qur aI.J! sition has boot
hnology is available through commerci B.Clors ‘
zggﬁe%:at\?e havg 3:Ldvisecl the c;).:.imt.nos to go to a commercial con
uesis in this regard. - o . o
tmscggzbf(?:]?m.b?%]::e the. arlr?gll services provided support or t;a‘;:;;ng
or equipment in this regard to any foreign groups or any loreign
troops? o
gogmﬁ;nlt{aagﬂﬂ?o 0 some dagreehth%‘eéu}g beenhﬁrt.:rssg :h:rvlv:l'nt}lzg
ilippines in the techniques, the R. . W8 )
;E:tll:f:i];ﬁp . The apparatus is commereially amml_afhle;i
Senator PELL. It 1s unclassified anyway, the research.
eun. Exactly. o )
gg]i:,?:}' %;LL. And there is no law against it as of now in any case,
either, ) yrowlodge.
. ir, not to the best of my knewledge
(sj;ﬁ%oai %1‘:&31? }:\sb;:l’- ?l.q 1 know, then we have not conducted any
weather modification activity over Cuba? _
: ' : sir. I A * *
gle;.nggoﬁgnjﬂ']?‘he only ones we have done are in this part of the
world? ) . . e .
Mr. Doprin. Yes, sir. |

N3C INTERAGENCY PANEL

¥ inte: : 1 under
1 . In 1972 there was an NSC inleragency pane

the? eglaat’i(:*lz;:iﬁ:ﬁjp I;f Mr. Pollack to s:tudy_t.he problems of weather
modification, to formula American policy. 2
" Did you have a representative on that psns

Colonel Karan. Yes.

Senator PerL. Were you he?

Colonel_Kaeun. No, I was not.

' Colonel Kagan. The rs resentetive in 1972 was from the office of
the Assistant Secretary 'o? Defenss for ISA {International Security
Affairs]. That is the Under Sscretary’s committes’s report which was
produced 2 years ago, you are talking about? - :
Ar. Doorx. That would not have been my offico, but. the Deputy

Assistant Secretary of Defense for Policy Plans, and NSC Affaira,

Senator Pevr. It would not have been you, then?

Mr. Doowin. No, sir, but it would have been from the Office of
Assistant Secretary of Defense for International Security Affairs,

NBC INTERAGENCY PANEL'S REPORT

Senator PoLt. Areyou at hbert.y to recall when the fine] Teport was
made by this pariel and ‘what the classification is of that roport?

.Colonel Karuy, If we are talking about the same one
Senator Perr, I am talking sbout the one the Pollack Panel did.
He was the chairman of it in 1972, '
Colonel Karan, Yes,
Senator Peri. On this general field.
Colonel Karnn. That report was submit
Senator PeLr. That would be the one.
De you recall the classification?
Colonel KArHN. Yes., As I recall the classification was “Secrat.”
Senator PeLr, “Secret.” Would you be at liberty to tell us or can
You recall the recommendetions and findings of that report?
Colonel Kaznn, Without, it in front of me, sir, T would rather not,
Senztor PeLy. I understand. '

naps you eould look it up for the record. Wo are not asking for
the whole report.
Mr. Doouin. I wonder if Mr. Chapin could be of any assistance?

r. Cuariy. I do ‘not know. T would like to look it up. I would
profer to verify Lhe classification. '

ator PeLL, Al right. : _

Would you make note of sur request that we receive the eonclusions

and recommendstions of that report and give us something on that?

In fact, we would like to have for our file, unless thers is some reason

egainst it, and na.t.umllﬁ observing its classification, a crc){py of them.
0

[As of the date of publication, the information referrod to had not
been supplied.] '

ted in the spring of 1972.

. -DECLASSIFICATION OF BECRETARY LAIAD'S LETTER

* Going for a second to Secretary Laird's letter, you are goi

o .
that under advisement. My view would be that you wOu%dmtﬁsclasmfy
the whole business,

Mr. Doovrix. The specific matter of Mr. Laird’s letter would depend
on the decision that was made on the larger item.

'?Romsm'p DRAFT TREATY

Senator PeLL. Are you nt.-‘liberi.y to express a view with r%
our proposed draft treaty, what iis effect would be an the
Depa.rt.msnt, Your plans in being? Would it in any way inhibi

ard to
efsnze

t yuu?




T was here just in context of a briefing on. the opergtions-in Southeaat
~ Asia which is my ares. T have'my pérsonsl views on rainmeking, but
I-think you have had plénty of ‘experts speak to"you’or that. "’ "

HEAVY FLOODING IN NORTH VIETNAM: '« ~

Senator Peri. Was there any relationship between the rainmaking
that went on in Southeast Asia and the extraordinarily high tloods
that accurred at that time in North Vistnam? R

Mr. DooLiN. There were not, sir. At the time of the heavy flooding
in North Vietham there wers no reinmaking uperations -conducted:
As Lieutenant Calonel Soyster:said:in his briefing, in' the-¢ases where
adequate rainfall ilid occur then the seeding wo d have heen super-
fluous .and possibly rounierproductive. Seeding could have destroyed
the clouds. The floading in North Vietnam, as you will re¢all, generatod
widespread civilian suffering and that was never the intention nor the
result of this program. Rainmaking in this case wonld:have not only
been inappropriate, but also would have been prohibited by the
standing orders. O

, 1968, PROBEIBITION COF BAINMAKING -~ -

NOVEMBER 1
i ‘OYER NORTH VIETNAM

' Qenator Par. Why on November 1,‘ 1968, was rainmaking over
never reinstituted? Whatwas the reason -

North Vietnam prohibited and
for that date? SEERE . .
"'Mr. Dooran. I cannot:spesk for-the administration. - . -
General Furcone. That was the day President Johnson announeed:
the bombing halt. This fitin with the bombing halt. When you stopped

operations in Nerth Vietnam this operation was included as well.

Senator PELL. b
- Mr. DooLIN. Yes, sir.: : e - .
. Senator PELL. But thesa weather modifications were never resumead.

General FunLona. No, sir.

Right. Didn’t we resutze bombing of North Vietnam?

EFFECTIVENESS. OF PROORAM : ..

Senntor PrLL. What is your general view es to the sffectiveness of
this program? I gather from the testimony that you helieve it did work
and accomplished the purpose you wished. :

Mr. Dootix. Again, 1 am not & scientist. I would go back to your
slephant-mnouse analogy. When you look at those isolines, and the
amount of rainfall that was in these given areas anywa,
was added to it possibly. by these extra seedings,
when you are getting 21 inches in a given ares, an
if T wes on the bottom, I do no

between 21 and 23. - .
Senator PELL. Was that opinion shared in by the military?

Mr. Doouix. I canuat say.

. Colons! SorsTER. It was one o <
project. to try to guantify how wall we were doing. T
cated we were able to in

projects. . . S
he quantification of it was the difficult portion.

* Mr; Dooriy, Mr. Chairman; itis just not in my ares of competence.

y, and what
.it looks to ms; like
d we add 2 inches,
t think I would know the difference

f the most. diffieult parts of the
. The reports indi-

duce rainfall and we knew that from other
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OTHER PROGRAMB I?EING WORKED ON

Senator PrLz. Are vo ili i
1 - Are you familiar with any oth
g:.rll:;;:% ;m DOW using reinmaking or, to clg.ar fogrfgglgrg orts and
A operations? Do they come under your office? ports and
Culnne] So¥sTER. Not under mine, sir. o
03%3:2% K:ezhn mg be able to speak to that. :
air? 0 EN 8 you tglkmg about clearing of fog in airports,
%enatorPn:LL. Yes. S I
§ :rlt:%:i %gﬁimmll ;a:i ;}p?:k to I‘}t;hnt fro&n an R. & D. standpoint
: om the standpoi i !
.Colonel Kazan. There .are two. tyng g)fmfno; oti;:]-.gfa(:flgv%t 90(1))[1&. is

sense the feasibility of eliminating thi
o e ne Joacihi ng this fog and we have attemptod it
8 g s . ‘n:en.dorf, Aleska, 80 you can get a C-141 in alr-;d m:t.
We have a more vexin : | ;
AV xing problem, though, in the ) i
igi.ﬁThls is 3 more difficult problem considerably a:lu&n?]g!;g f’&m
“ 'I‘hguI% to do resenrch and development work on. T e
oD %vg is pa.rtilé:ularly mterested in marine fog, the kind of fo
oot oo N }':ry wf'ou encounter in its global mission at sea when %
enmunt;?-' d_ere romn the Polar to tropical meterological reg; l
; 8 different variations. Fioa’ rogimes, and
%%Illgtof P];%::L. Which is your office?
R&sear::ll? L _!EI;N.. I am in the Office of the Director of Defen
Senator PeLL ﬁge?gg . { -
doma wor P, A aware of any nther research that we are
_C_L?ry Il'easons? gard to other forms Qf weather modification for
solanel Kaznn. No, sir. To the best of m k
maslgn:htgt;slt;smgze %:ucold fog, warm fog, and the Llil](::dfgsg iio?tf vg}grrie
that have been lznrougha;;r?):llf fnﬂ%ﬁ% ny g oy e far out thou his
on any of those projects at this time? 1y before? You aronot wurEing
getﬁonsl Kagrn. No, sir.
ator Perr. The development of typhoons or the creation of

earthquake i
carth q s or the melting of the Greenland Icecap, anything of that

golor:el IIEAEHN. No. sir.
enator PrrL. Obvi 1t '
ti{ gl_;sDa.dvant - Ob g;slé ._rpelt.ln__g the Greanls.nd, Icecap would be
T Uoonir, That would reslly be what 3 ' . '
modifcatoty, That ¥ ‘be what you would call climnte
(Sjerllatoi- D ral Exa.cgl}lr .weat.her modification.
otonel Kapen. The lead agency in th i
ropra e A Y in the tropical storm modifieati
gtormfl e Department of (ommerce: the program is callg:il

Oaln?mt_grewp:tzgt d@:he'hDepn.rt:ment of Defense has provided assets to
el e Lo < o the seeding work since we have the airframes to
fop b nduct the program. But the load agency in that effort i

partment of Commerce. wheftort is




- 120

.. WEATHER 'MODIFICATION .INFORMATION SOUGHT BY POLLACK -

" COMMITTEE

Senator PELL. I would like to go.back for-a second to a previous
question. The National Security Council Interagency: Panel, -the
Pollack - commiitee, was sceking information on military. ‘weather
modification in_Southest Asia. Do you know if it was denied infor- .
mation by the Department of Defense in this area or can you recall
that?. : o

~Qolonel Kagnx. Sir, that was prior to my arrival inithe Pentagon
and I.would rather research that, - - : oo o

_ Senstor PELL. Could: you, and submit it for the record.~ - .
- In othsr words, 1 have threc questions to-ask you for the record In
this regerd: Did the Pollack committee seek information on weather
modification. in Southeast Asin? That is question ‘No. 1. Was this
information denied an agency of the Government. That is Question
No. 2. If there was any denial of it, why was the comumittee. denisd
this access? What was the reason for 1t? That is Question No. 3.
These answers may all be very simple, but T do feel compelled to ask
the questions. : .o :

[The information refered to follows:] -

Pornacx CoMmrtTem’'s SEERING oF INFORMATION ON WRATHER MODIFICATION
N SOUTHREART ARTA )

[Supplied by Department of Defense]

Question. 1. Did the Pollack Committee seek information on westher modifi-
cation in Southeast Asia? - . ' _ ) _
Answer, Yes, - R S .
Question 2. Was this information denied an ageney of the Governmentt
Anawer. Yon, ’ o o : X
Question 3. 1f there was any denial of it, why was the committee deni¢d this
access; what was the reason for it. ’ . S : .
Anawer. Classification then assigned to .this information precluded ils
availnbility. o : . e

HAB DEPARTMENT OF DEFENSE WORKED WITH CENTRAL IN’I_'ELLIGENCE
SR AGENCY? . .

Have you worked at all with the Central Intelligence Aﬁpncy in
trying to cerry out weather modification sctivilies ‘or was this com-
platrl;ﬁr a Department of Defense operation? - N
. Mr: DooLin. Within the.operations that were performod in South-
east Asia? . - e ' S Sl e

Sensator PeLL. That is right. ) o

"y Mr. Doovrin. This-was the only'time such an operation. was carried
out’It ‘was done by the U.8.-Air Force, - + . - [renn oo im0

General FurLona. This was all-De*f;l tment of Defense. - ..,

Senator PerL. Not the Central Intelligence Agency.

B T

18 THIS ONLY U.S. MILITARY WEATHER MODIFICATION AGTIVITY?

"'Is this the only weather modiﬂc#t.i})n'acﬁi;rity. tha.t. theUS .'(:E}E'IV?.!.‘H-,_

ment has carried out for militery réasons? .- - F oD b
Mr. Doonrn. We can only spesk to what the Department of De-
fonss did. : : o : AT

P R LSRR A PR 1

- -if published in the

+ ~make it more militaril
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Mr, booLIN_ But, to the best . _
~ weather modificatior o of our knowle
Defense that was cfa%ai.gztll.“ty conducted by

» . -We are aware of a series that )
Senator Pxrr. Senator Ca,:é, ware unclassified.

Senator CASE;__ No mors, thanks, I think you have covered :ll:

dge, this is the onl
Lga Depariment oJE

DECLABSIFICATION RECOMMENDED

Senator Prir, I must say j i '
) . &y In conclusion: that :
gvﬁ'?lm::f?:)?xn :;1(}1 gl:ﬂoug‘}}t is ‘t;:rlat w};lolu cught to dggl'zsgi};rntgit? ];ﬁdr?;
asally. We will kee :
]s;l;:;xillcli glm\;g ;:ﬁ ynﬂrl permission to d as)s:ﬂ’;r ;1;)3 ﬁgz%ﬁesh b;:)tdg;};
_ A& whole program because I think iy
_ﬁi'atit .gegn of confidence, not only in Ameriea, butlm&?édﬁll‘gszgflda
e lil;l t&:)igs and capacities of the U.S. Governmentin this regard.
nothing I can think of that we have said here toda_lv which,
o ohed public press, would be of any harm. But we will
thonst ol gl?lll ]&Iid your Dapartment, keeping your confidence, al-
oot o La ebler is slipping away out of our control hecanse it
Mr Doonmoﬂr“ﬁm% t}(;wnt.)

. - ar. Hersh has been trying to got ak '
thin New York Times, and T understan 1]?egwou?1 }?aﬂdbgt{nm:’hfiﬁ
wi aasul])e%;e you todey then I am. [Laughter.) ¢
o yzurrwi Uﬁ;]‘gn I Bstl;afok ‘;)Lgalry mu‘il;j f::[)r ynuxi fzifnkness and candor
quickly Tooh - mguess tc vith us, . 58y, 1 hope you will very
rel%asadhand]fhe p1r10 gx?a lgufgtgan re(ljefa ug:gmltmng this transeript to he

ou have been hung i i i
what this was, nll the 92512"15331‘31“"3“ thea this, and if people know
‘Mr. Dooin. We will try our best. ' |

POTHENTIAL ADVISABILITY OF ’WEATHHR "MODIFICATION TREATY

Senator Prry. Are ans il ' '
) . any of you willing to advance i
with regard to the potential advisability of our weatl?elg) :nri?:l?glcavtlizg

- treaty, or do you not fee] iy a J)osition to do ga?
H

r. Doorix. Well, as I said el T ¢ i
) Yoll, an really speak in-~
g:.}':lull]go izsgx;ct;;f 1!i.n{fBan aiiversﬁir};] wantad tgr sbg; m:n f;gmthg%:z'lz?
> 80 1 could do something at poi
;?tll)l:]l;]}éi sﬁggﬁl rnIe with &?a!nsmrm than sl;opg;.md ﬁgr::-ltBl{ i l‘;rulﬁgh
o iIt ombs. | ¥, I view this in that ogntext &8 really quite humane,
- A0 my own mind on the basis of the i '
gmt ltx'lot. convinced that it had an thing ]rnn:rt:nt;laﬁh: trri[ml'lg?i::lseﬁn, tI
ut that-is something Lhat even the experts disagree on. ook

o : OPERATION ROME PLOW _
Senator Prir. As ) ot .
gresn cover in "Vietnag;w__knqw’ Dpem_tmn Rome Plow siripped the
. DooLin. To create the landing zones.

© Senator Priy fcontinuing]. :
- gl: To create the land
controllable. That has ::B';ﬁgdﬁ?nes and also



Mr. DooLin. The Rome Plow? .. . . . e

Senator PeLL. Yes,

. Mxy. Doorin. I know in somie. areas it was Tmecssary. to use Rome
Plow for reasons of urgent military necessity for clearing roads or an -

HLZ, helicopter landing zone, for example. The Rome Plow was not
enerally used in the context. of expanding perimeter security. I may
%e wrong, but that was done primarily around fire bases, by the use
of defoliants and active patrolling and not b Rome Flow.
Colonel So¥sTER. In my experience in Vietnam, which ineludad a
lot-of perimeter. defense; we did not have the equipment to do it. 1
never saw it in 10 months in Vietnam. : : : :

EFFECT OF VIBTNAM WAR ON VIETNAM

Senator PeLr. I think the effect of the war, a3 1 understand it, not
having been to Vietnam in the past few years, has been to radically
chenge the character of the country and some of the climate of the
country because the green cover has been. eliminated. Obviously,
these bomb hollows scattered over the couniry change the character
of the country. . S . : o S

Mr. Doorix. I think you have to discriminate rather carefully thers,
Senator; as 10 what areas of Vietnam you are addressing: I have just -
returned from s—albeit much -too '{rief#_visit. to \%atnnm -with
Deputy Secrstary Rush. I have made countless visits to Vietnam; I
must say it is now the Vietnam I remember {rom the early 1950’s.
Saigon again looks like a Vistnamese city. The streets are-being cleaned.
The buildings are being painted. The bars are being shut down. There
are no (I’s running arcund. ' ‘ e :

The Delta exhibited an incredible prosperity. Aside from the money
problems the have—inflatiop in the major cities which 1 think can be
easily controlled if they get 8 handle on their commodity mports—
the average farmer in the Delta is doing very, very well. -~ -

1 think that the aress that you are talking about are primarily in
the highlands. . I S o N
" Senator PELL. In the highlands, in the north. . - -« -
. Mr. Doorin. And in northwest MR-1, which are areas that hasically
are 1ot considered part of Vietnam in the sense of the real vital living
Vietnam even by the Vietnamese themselves. P o

General FusLong. Mr. Chairman, one other thing-that you might
have your staff look at for you ond that is the National Academy of
Sciences report on herbicides. One of its ﬁndin%ﬂ addresses elimato-
logical modification resulting from defoliation. I eliave it is their con-
clusion that that is not the cese. . .. o g

Mr. Doorix. In fact, 1 received a request, sir, if Lireoal], it was about
2 years ago by & team that went out there to study the effects of
herbicides in Vietnam, and they wént to an area tha¢ had been fairly
extensively sprayed with herbicide, and they could find no la.st.i_nE
damage, and they requested permission {rom us to provide them wib
herhicides so they could respray it and take & look at it, and we told
them no.

Senator PEry. I thank you.

R U
o _ DECLASSIFICATION OF PROGRAM
1 don't mean'to divert from the subj

" for the testimony. If I get queried b ject at hand, but I thank you

ik the press, T wi
Wr};s.t. 1 h}a:ﬁ ::.lgmtf)h gl)nsu ~ ﬁ;&gt;a i r:(-,o?lh urEe 31‘3‘0\1 to d::llsl,sg?i!;ytht: vg?lf)llne
|avge 1ot been able o sscartain a'}re a.:gn con exagperated, and that T

- T do not think . 1 for this m-emend,ous sacrecy,
for this pro anybedy in this room understands the extrasensitiv?t}.;r

Sénat %.am 'I
: or Case, It is the kind
- know, and maybe they won't, eith:f'-.th

: ing that you maybe never will
[Discussion off the record.] . -

I.DBOPPI.NG OF EMULHIFIERS ON LACO PANHANDLE

Senator Prir. One final and . :
anyl;hin about " 8peclﬁ_c_ query hers. Do ou kn
Pohang & out the dropping of emulsifiers on trails in t.h); Loat;i(;:'

Mr. Doonin. 1Idonot. :

Qeneral Forrone. I heard th
HUNG. ero was ta h
IIn](l)::e 11.19#1"] (i’ahat. it did not work very well aggatl}:::?vilg:ilnli . ptm osal.
ore of it. 1 do not think it wae done by the DOD. 0 ©
trails slippery and im) o ipeically does, I understand, s to make the
General FyrLong. Yes, sir,

Senator PELL. So it m '

X . may have b . _

“n%zl]'l:ll:lﬁ Fl:)efensa De arf,r:;:ent’s ju:;::]lic?;?lmpmd’ bub it wes not
| Furrone. No, sir. First of all, it jus

secondly, it would b ’ all, 1t just would not work, and

went to doit. e dangerous for the crews, and third, we did not

%c::laét].?:l g::&;x; -_Whwaould it be dangerous for the crews?

You - ta]ldng'og& t. lecauaa if you were to do something effectivo
Foine g Iy c-lu ots of pounds of emulsifier. It is the kind of
thing tha n?i';m a lot of poundage, and you have limited access to

ome fu y fl?d ed area in something like a C-130. As a former C~130
antian v{:in o _b(?] less ‘than “enthuged : at flying low level over the
peotian Pa Ii;;lli nft :;::ln dahoylr_elmg-_out-' emulsifier. It just dossn't =
furn me on. I think military Jlu_dgment prevailed and came to

Senator Peiv. Thank you. I thank you ve i

bh?ﬁ{‘ yoﬁ for your frankness and for your 'bei;g 1?;3: h indeed and
(Wrersmnwiies sl adjourn, subject to the call of the Chair.
to the call of the Chair] " "¢ Subeommitiee adjoumned, subject

O



