congressional action

Weather modification, as we have heard today, has many
interesting facets. Study of national legislative history in
the field also reveals something about democracy in
action and about the slowly changing nature of man.
Congressional concern with weather modification, particularly as a means for relieving drought, dates back
as far as 1890. The beginning was not a very auspicious
one. A book on the relationship between explosions
and rainfall, written by a civil engineer named Edward
Powers, precipitated the action. Senator Farwell of Illinois was so influenced by this book that he induced the
51st Congress in 1890 and 1891 to appropriate the sum
of $9000 to the Division of Forestry of the Department of
Agriculture for experiments in the production of rainfall by explosions.
The explosions were to be set off in clouds, either by
use of rockets or by lifting explosives to cloud level with
balloons and detonating them by electric spark. These
balloons, referred to in the contemporary American
Meteorological Journal as "sky stormers," were tested
near Utica, N. Y., and near Washington, D. C., prior
to full-fledged experiments at Midland, Tex.
A professional meteorologist, George E. Curtis, went to
Texas to observe the experiments. The consequences
will not be surprising to a present-day meteorologist.
Curtis criticized the experiments as not being conducted
in a sufficiently scientific manner. The best he could say
for them was that a slight and momentary increase in
rainfall was occasionally observed following a sharp
explosion during a storm, and that an explosion in a
dense threatening cloud could bring a light spatter of
rain for 20 to 30 seconds. In addition, Curtis criticized
the use of sensational and misleading news releases from
the test site. Finally, Curtis also lamented the fact that
the confidence of the people in the scientific work of the
Government had been abused by the organization of the
experiment, noting that meteorologists had declared
that Powers' concept was not supported by rational
theory or observational data.
Did the negative posture of the professional prevail?
Of course not. The report of the person in charge of the
experiments was optimistic enough to induce Congress to
i Paper presented at the AAAS Symposium on Weather
Modification, New York, 30 December 1967.
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appropriate an additional sum for some further experiments.
However, professional criticism of the experiments continued, and in 1893 the Secretary of Agriculture stated
that the facts in his possession just did not "justify the
anticipation formed by the believers in this method of
artificial rainmaking" and he decided not to request any
additional sums for further experiments.
One of the byproducts of the activity in the early
1890's was that certain "rainmakers" who knew how to
consult Weather Bureau maps took advantage of the
public knowledge that the Government was experimenting with rainmaking. They would "make rain" in areas
where Weather Bureau maps indicated that rain might
occur, and charge significant sums for their "services."
Some will conclude that our grandfathers and we have a
good deal in common.
The modern history of Congressional interest in
weather modification is rooted, of course, in the famous
1946 experiments of Langmuir and Schaefer. In 1948 the
House Interstate and Foreign Commerce Committee held
hearings on a bill to direct the Chief of the Weather
Bureau to conduct experiments with respect to methods
of controlling rainfall. At those hearings the Chief,
Dr. Francis W. Reichelderfer, took the position that the
Bureau already had such authority under the Civil Aeronautics Act of 1938, as amended, which directs the Chief
of the Bureau "to promote and develop meteorological
science and foster and support research projects in
meteorology through the utilization of private and governmental research facilities and provide for the publication of the results of such research projects. . . ." No
further action was taken on the bill under consideration.
Congress was by no means of a single mind at the
time. While the weather modification concept was praised
in the Interstate and Foreign Commerce Committee, criticism was leveled against it by the House Appropriations
Committee. That Committee felt that control of precipitation was "not the proper work of the Federal Government." It was also concerned about the possibility that
experiments might lead to litigation against the United
States and, as usual, there was concern about duplication
with other federal agencies. Despite this critical view,
the Weather Bureau managed to continue modest laboratory and field studies in weather modification.
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A year later, in 1949, the Senate Judiciary Committee
held hearings on a bill to permit the national military
establishment and the Department of Commerce, in
which the Weather Bureau was located, to indemnify
contractors in the field of cloud modification research
against claims or damages. The Committee postponed
further action in 1950.
Over the next few years, various proposals were introduced, including proposals linking weather modification with water desalination. I will not detail these proposals here. Suffice it to say that they eventually culminated in the establishment in 1953 of the Advisory
Committee on Weather Control, an independent agency
with a finite lifetime. Perhaps it is worth noting in
passing that this agency was of that exceedingly rare
type that did its job and actually went out of business.
As many of you will recall, the Advisory Committee
on Weather Control was chaired by Captain Howard T.
Orville, U.S.N. (Ret.), and reported its findings in
December 1957. The Committee concluded that, under
certain circumstances, cloud seeding demonstrably increased precipitation by 10 to 15% in mountainous
areas of the western United States. The Committee was
unable to detect increases in precipitation in other
areas. It also concluded that basic understanding of
cloud physics and precipitation mechanisms was far from
adequate and that years of intensive effort would be required before more effective practice of weather modification could become feasible.
Congress began considering legislation in 1957, relying
in part upon an interim report from die Advisory Committee. In July 1958, the President signed Public Law
85-510, authorizing the National Science Foundation to
initiate and support a program of study, research and
evaluation in weather modification. The Foundation
began funding many projects, most of them oriented
toward improved understanding rather than toward
actual operations, and has annually prepared a very
useful report to the President on weather modification.
The ensuing six years saw little overt activity on the
legislative front but much useful work on the scientific
front. It is these years which the Wall Street Journal
may have had in mind particularly when it reported as
follows a month ago (November 22, 1967):
"The nation's Science Establishment has approached the
dangerous business of weather-tinkering with elaborate caution. While commercial rainmakers and law makers from the
thirsty West chafed with impatience, the interlocked powers
of government and university science have kept tight control
over the pace of weather modification—demanding answers
about the physical, legal and moral consequences of their
work.
Because of the obvious risk of doing more harm than good,
the prospect of making the weather obey human instructions
has posed a significant challenge to the men who control the
science moneybags. Mistakes may indeed be made in the
future as federal outlays rise for operational weather-changing
over broad geographical areas. But the dominant impression
left by government and university weather modifiers alike is

that they approach their hazardous business with a reassuring
sense of responsibility that augurs more good than harm."
In the period from 1964 to 1966, the action picked up
on several fronts. The final session of the 88th Congress
in 1964, in response to what the Wall Street Journal
characterizes as the chafing of the law makers from die
thirsty West, appropriated $1 million to the Bureau of
Reclamation which was identified in the Senate Report
thereon as being for weather modification research.
One of the major implications of this action was to
give a large role to another agency, the Department of
the Interior, in the rain augmentation part of weather
modification.
While the 89th Congress was at work in 1965 and
1966, there appeared two cogent documents which had
profound effects on the attitude toward weather modification both within and without government. One was a
report by the Panel on Weather and Climate Modification of the National Academy of Sciences. Secondly, a
special Commission on Weather Modification of the
National Science Foundation considered the National
Academy of Sciences report and other materials and prepared a report to the Foundation. The National Science
Foundation has summarized the significance of diese
recent reports as follows: "Assessing the progress of the
atmospheric sciences and of weather modification over
the past 20 years, they state that for the first time there
is a scientific basis for cautious optimism about the
future of weather modification."
The National Academy of Sciences report states that
weather modification is a reality today in a sense, because man does interfere with the atmosphere in a number of ways. The Academy group concluded that a program adequate to realize the full potential of weather
modification will take a considerable number of years,
and research and development of a kind and scale very
different from that which exists today. The report also
urges that major responsibility for weather modification
be centered in a single agency, without excluding other
agencies to the extent that they are pursuing their own
missions.
The National Science Foundation's Special Commission agreed in substance with the National Academy of
Sciences' conclusions which I just paraphrased, but
looked to additional issues. Man is becoming so numerous and his influences on the environment so profound,
that he must plan for conservation and development
of the environment. For this reason, in addition to research and development recommendations, the Commission recommended regulatory measures to protect the
public interest and advance the state of the art. It also
recommended specific attention to biological, ecological,
social, and legal aspects and effects of weather modification, and efforts at international collaboration in the
development of weather modification technology.
These two reports have numerous important implications. But I want to call special attention to one, radier
obvious point, often overlooked: weather modification
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is a broad field, including for example fog dispersal, hail
and lightning modification, amelioration of severe
storms, and deliberate and inadvertent climate modification; rain augmentation, important as it is in its own
right, is a sub-problem within this framework.
As these reports were being written and published,
and partly in response thereto, the Senate of the 89th
Congress considered three measures. The first directed
the Secretary of the Interior, in cooperation with the
National Science Foundation, to carry out a program
substantially to increase precipitation in arid areas of
the United States. Subsequently there was introduced
a second bill, establishing a more comprehensive program
under the Secretary of the Interior for increasing the
yield of water from atmospheric sources. Then there appeared a third bill, authorizing a program of research
to be conducted by the Secretary of Commerce in the
field of weather modification. It also authorized the
Secretary to hold hearings to obtain information to help
carry out the purposes of the Act. It authorized international cooperation and the issuance of regulations to
prevent conflict between commercial activities and activities under the Act. Extensive hearings were held on
these bills. As a result it was recognized that interest in
weather modification involved not only Commerce and
Interior, but other Federal agencies as well. Also, it appeared desirable to delineate broadly the responsibilities
of the several agencies and to establish a mechanism for
coordinating the National program. Accordingly a completely new bill incorporating these and other features
was submitted. This was passed by the Senate in the
last days of the session, and has been reintroduced in the
90th Congress as Senate Bill 373, and with minor
changes, as House Bill 9212. I will devote my attention
principally to the latter.
This revised legislation, now pending before the Congress, takes a much broader view of weather modification
responsibilities within the Federal government than did
previous bills, and assigns functions to five departments
and the National Science Foundation.
The Secretary of Commerce would be authorized to
carry out a comprehensive program, including a specific
program for controlling or modifying severe storms.
The Department of Commerce also would be expected
to furnish technical assistance and information to any
other federal agency requesting such. Thus the Commerce Department, which in effect means the Environmental Science Services Administration, would be given a
broad charter to do further research and investigation
into meteorological science as it bears on weather
modification.
The Secretary of the Interior would be authorized to
carry out programs for augmentation and improvement
of the useable water resources of the United States.
The Bureau of Reclamation would no doubt expand
upon its experience under this legislation.
2 See Bill on page 237.
2

The Secretary of Agriculture would be authorized to
carry out programs on control of lightning and hail, and
the protection of vegetation from the effects of weather
phenomena.
The Secretary of Health, Education and Welfare
would be authorized to carry out weather modification
programs relating to the control of air pollution and
similar deleterious effects of urbanization upon the
atmosphere.
The Secretary of Transportation would be authorized
to conduct further research and investigation into beneficial dispersal of fog and cloud cover to prevent interference with airport operations, and would continue
to conduct operational activities.
Last, but far from least, the National Science Foundation would continue to be authorized to advance the
state of knowledge in weather and climate modification
through basic and applied research, and programs of
education and training. However, the Foundation would
not perform or support operational activities in the field.
These delegations of authority generally follow existing practice by the agencies, based on more general
authority which they possess. Although this may seem
redundant, it is appropriate in a piece of comprehensive
legislation to restate the authorities and provide various
administrative authorities that will be useful in conducting these activities. Thus the bill also authorizes acquisition of patents, licenses, property, and so on, acceptance
of gifts, awarding of contracts and grants, and cooperation with public and private agencies in the carrying
out of weather modification activities. Uniformity of
administrative practices among the federal agencies in
dealing with other persons and institutions active in
weather modification should be facilitated by the existence of identical administrative authority.
One area of continuing concern is the possibility that a
federally conducted or sponsored activity may be contaminated or interfered with by private weather modification activities conducted nearby. There have been
proposals in the past to authorize the issuance of regulations to prevent the possibility of contamination, but
none of these proposals has been enacted. This bill
authorizes the development of such regulations but does
not make them mandatory. Rather, it directs the Secretary of Commerce, after developing the regulations, to
encourage compliance with them. At the same time, a
study would be performed by the Secretary of Commerce,
with the assistance of the other agencies mentioned in the
bill plus the Secretaries of State and Defense, on the
need for regulation of weather modification activities,
with a report to Congress to be prepared within one year
after enactment of the bill.
One of the more awesome aspects of weather modification, which tends to make us all hesitate before planning
experiments and programs, is that we are not quite sure
what will result from such activities and how to handle
these results. Concern, for example, about the legal
liabilities that might arise from conduct of weather
modification activities is one important factor. House
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Bill 9212 therefore calls for a thorough study on the
question of liability and damage, and need for indemnification of insurance. More importantly for the general
welfare of mankind, the bill also requires the conduct
of a study into the social and economic effects, deliberate
and inadvertent, that may occur from weather modification activities. In addition, there is to be a study on
the biological and ecological effects that may result from
weather modification.
Finally, the bill requires a comprehensive Presidential
report on weather modification to be transmitted annually to the Congress.
The 90th Congress is now in recess with only House
hearings having been held. It remains to be seen whether
die legislation will be enacted in the final, presumably
somewhat shorter session, which will open in two weeks.
I should note in passing another bill which has been
introduced in the Senate as Senate Bill 2058. It would
authorize and direct the Secretary of the Interior to
conduct precipitation augmentation within the Upper
Colorado River Basin. This bill I consider unnecessary,
as it has a narrow regional emphasis and provides no
additional authority beyond that which would be provided by House Bill 9212.
In conclusion, let me indicate why legislation like
House Bill 9212 should be enacted. There are those
who will question the need because, as I have noted

earlier, the agencies mentioned in the bill have been
using their own general authorities to conduct many of
these activities anyway.
One very important advantage of this legislation
would be to bring about the consideration of weather
modification as a topic, rather than as a development of
separate plans operated by separate agencies. Greater
progress per dollar will almost certainly result from such
a topical approach.
Generally the legislation would carry out the recommendations of the two reports to which I referred
previously. Not only would it assist in the establishment of a strong government-wide weather modification
program, but it would also start us to think formally
about the various non-meteorological problems. The
sooner we start studying these matters seriously, the
sooner we can overcome temerity and apply the results
of these analyses in carrying out responsible and constructive weather modification activities.
In the last twenty-five years, physical scientists have
learned a great deal about moral and social responsibility. We must not unleash the great power of weather
modification until and unless the implications are
clearly understood and accepted by mankind. This requires, in turn, the extensive inter-disciplinary studies
and research envisioned under the legislation now before
the Congress.

90th Congress
1st Session
H.R. 9212

In the House of Representatives

April 26, 1967

Mr. Staggers introduced the following bill; which was referred
to the Committee on Interstate and Foreign Commerce.

A bill

To authorize the Secretary of Commerce to carry out a
comprehensive program in the field of weather modification, and for other purposes.
Be it enacted by the Senate and House of Representatives of the United States of America in Congress assembled, That this Act may be cited as the "Weather
Modification Act of 1967"

T I T L E I—DECLARATION OF POLICY AND
DEFINITIONS
DECLARATION OF POLICY

SEC. 101. (a) The Congress hereby declares that it is
the policy of the United States to develop, encourage,
and maintain a comprehensive and coordinated program
in weather modification in order to contribute to—
(1) the protection of life and property,
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