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TRANSFER OF WATER RESOURCES KNOWLEDGE

FOREWORD

The diversified papers of this volume are indicative
of the concern for the transfer of knowledge. The conference
opened with a two-fold approach to aspects of transfer,
namely:

- The transfer of knowledge from developed to developing
countries.

- The transfer of knowledge from research to practice.

Indeed, the general argument in the original conception
of the conference can be summarized in the following simplified
diagram which can guide us into an understanding of the
various sessions of the conference both in terms of regional
concern and organizations and also in terms of the interrelated
emphasis on theory, research, and practice.

Region
Developed Developing

Research

Emphasis

Practice

Simplified as the above remarks and arrows may be in
attempting to clarify the overall thrust of the conference,
there are at the same time some major underlying difficulties
in understanding the major parameters involved in these
transfers of knowledge. One concerns the problems involved
in the distinction between "developed" and a whole host of
terms describing the other countries, such as "underdeveloped,
or "developing," or "less developed," or "Third World." Not
only are such terms difficult to define, but also "under-
development" is not a general condition of any given country,
since it may refer to circumstances describing a particular
region and pockets of underdevelopment within a developed
nation. The conference seems to be adopting the tern
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"developed to developing regions," a compromise extending our
narrow horizon of national identification.

Another major concern explicated in the above simnlified
diagram has to do with the one-way direction of the transfer
of knowledge from developed to developing nations. One may
even describe such a preoccupation as a form of "intellectual
imperialism." However, no particular country has a mononoly
on water knowledge. We need to underline from the beginning
the reversibility of transfer and the experience to be gained
from "developing" nations in offering traditional wisdom and
tested ways of utilizing water that may be of use even for
conditions of advanced technology. In this respect, there is
also an insidious danger involved in the blind faith to the
foreign consultant, even at the expense of excellent local
authorities whose opinion seems to rate lower than any imported
authority (even when imported consultants may be considered
as third-rate professionals in their own country). Thus, we
may now extend our argument running throughout the Dresent
volume to include the much larger question of the transfer
of knowledge and develop a scheme which incorporates the
mutual benefit from an emerging general pool of knowledge and
the steps involved in the transmission and adoption of water
resources knowledge:

Developed Developing

Aworeness

I" Knowledge,Funct ion H
L Communication J

Diffusion

T
Adoption

Decision-function

Assimilation

Spread to Participants [Absorption and/or!
L Confirmation -I

As this simplified diagram indicates, the present
collection of papers raises major points about the overall
process of communicating and transferring knowledge and about
the important linking mechanisms between transmitters and
receivers. More important, it points out to such important
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elements of the process, as the source, methods, channels,
receiver, and short- and long-range effects of the communicated
knowledge.

At the same time, the above diagram and more or less
simplified expression of the major concerns in the volume need
to be understood in the context of different levels of analysis
and training environments which in turn require different
modes of transfer of knowledge. This means more specifically
three different levels affecting planning and education and
the general approach of transferring water resources level.
The first may be considered as the macro-level which
incorporates high level training and it revolves around issues
of planning and policy implementation. The second, may be
referred to as the meso-level or a middle level of analysis,
involving partially elementary principles of planning, but
also much more field work and intermediate methods of transfer.
Finally, we may include a micro-level or a low level of
practical analysis and training, concerning itself mostly with
application and the use of knowledge in everyday circumstances.
The various papers of the conference reflect the concern with
all these levels of analysis from the highest levels of
planning and international experience to the much more concrete
micro-level of everyday application.

However, more central throughout the various papers of
the present volume are crucial questions' reflecting the
concern with specific methodologies of the transmission of
knowledge. With the help of the authors we may raise a
number of vital questions which characterize also the overall
preoccupation of the conference:

1. What is to be transmitted, namely the distinction
between hardware versus software information.

2. How is knowledge to be transmitted, namely the
specific strategies and tactics or the methodologies
and mechanisms that make transfer of knowledge more
effective.

3. Who will transmit, or the types of persons and
organizations usually carrying out activities
associated with the transfer of water resources
knowledge.

4. When is information to be transmitted, exemplifying
preoccupation with the diachronic or long-range
character of an effective transfer of knowledge and
the concern with the various levels of the process of
communication and information absorption.



5. Why transfer of knowledge, i.e., the concern with the
overall goals of development and the larger purposes
to be achieved through the introduction of new
knowledge from developed to developing regions.

The last question is one of extreme relevance that seems
to underline the writing of most of the writers in this
volume; namely, the concern with the normative requirements
of the transfer of knowledge and the goals to be achieved from
efforts of planned change.

The above point brings us then into two major concerns
and underlying issues that seem to characterize the specific
discussions concerning the transfer methodology in the various
papers and discussions of the conference. A distinction
between direct exchange of information versus a step exchange
which is required especially in order to avoid the tremendous
data explosion of recent years by differing users, efficiently
and effectively, to the appropriate sources of data:

Direct Exchange

I Overcentralizationl

Step Exchange
Avoidance of Data Explosion I

Processing
Information

Center
[Coordination]

In such differentiation in the process of data transferring
and knowledge utilization, we may be thinking both in terms of
hardware and software information and in accordance with the
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need for avoiding problems of overcentralization as contrasted
with aspects of coordinating appropriate information, relevant
to the requirements of a particular region or problem.

Another major point throughout the conference and the
papers included herein, has to do with the general theme of
what "research to practice" really implies. While the
conference addressed itself primarily to a simple distinction
of how research relates to everyday practice we need to extend
our argument and our intellectual horizon beyond that particular
point in order to include the significance of the research and
practice to specific action programs or to the actual users
of this knowledge (together with all questions reflecting our
concern with public participation). This is why a final
diagTam may be useful in summarizing the extension of this
horizon in the process of the transfer of water resources
knowledge:

Feedback from those Using to those Generating Knowledge

Kesearch Practice

\
\

\
\

\
\

Action Programs

/
/

/
/

/

The Larger World of j

I
IJ

• Knowlege j

• Experience j
• Know-how j

\ /
Public Participation

This diagram although not specifically referred to in
any of the papers of this volume is a combination of both the
discussions and many of the items brought forward in the
papers, panels, and round-tables of the conference. We must
think of a more complete system that reflects the continuous
interface of research and practice and their relationship to
the much larger and more important question of what do these
two concerns mean for specific action programs and to the wider
public participation beyond the immediate concerns of the
specialists. These concerns are part of continuous questions
raised throughout the conference as to the major aspects
involved in a cogent, systematic transfer of water resources
methodology.
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In this respect, then, we may conclude the foreword by
bringing forward as a conclusion a number of questions which
the authors and participants of the conference seem to
continuously have raised.

1. How do we gain insight from failures as well as from
successes?

2. What structural and institutional supports are
required for a simulating transferred knowledge?

3. What are the facilitators and/or constraints for
transfer for both transmitting and receiving regions?

4. How does transfer of knowledge diffuse within a
particular region or within certain populations?

5. What does field practice and action programs entail?
How long? Where? For whom?

6. What is the connection between transfer of knowledge
and systemic planning?

7. What is the role, if any, of public participation and
its relationship to research and practice?

8. What are some of the specific forms and experiences
of benefitting from the transfer of knowledge from
developing to developed regions?

9. Are there dangers from "over-transferring of
knowledge"? Do we need, perhaps, intermediate levels
of knowledge (or methodologies of knowledge) as well
as of technology in order to achieve a balanced and
equitable development?

Hopefully, a number of these questions will also be
raised and analyzed during the Second International Conference
on Transfer of Water Resources Knowledge to be held in the
summer of 1977. Such questions need to be answered if we are
to re-examine traditional means of transfer of knowledge or
if we are to introduce innovative schemes of knowledge
exchange. One thing, however, seems to stand out rather
clearly in the various papers of the conference: Transfers
of knowledge without any other major socioeconomic changes,
without deep transformations in both the social structure and
the commitment of professionals to a wider horizon under the
specific cultural conditions of each country and region, will
be exercises in futility, abortive transplants, and continuous
sources of frustration for well-meaning technologists.
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WELCOME ADDRESS by PRESIDENT A.R. CHAMBERLAIN
of COLORADO STATE UNIVERSITY

on THE OCCASION of
THE FIRST INTERNATIONAL CONFERENCE ON TRANSFER

OF WATER RESOURCES KNOWLEDGE

It is my pleasure to officially welcome you to Colorado
State University for the First International Conference on
Transfer of Water Resources Knowledge. As professionals you
have been involved in information transfer in the water
resources area for over 50 years. It is interesting to note
that we now record the first international conference on the
subject in which you have been engaged for many years. That
is perhaps in recognition that at last we have available the
technological tools, as well as, and this I believe is more
significant, the social motivation to pursue more meaningfully
than ever before, a translation of our technical knowledge
into social action.

I would say that there is an easy way to solve many of
these problems; that is for a few more of you to run for
political office through whatever form of government you have
and get in charge. The solutions would be identified and
implemented quickly. I do not say that as facetiously as it
might imply. In this country, for example, it is very unusual
to find people such as engineers and scientists in political
positions of public policy-making. I believe more of them
should seek that kind of role and thereby become more a party
to the level of public policy decision-making.

But let us argue how we are going to get the job done.
Some of you have already observed our audio-visual facility
in this building and have seen some of the adjunct facilities
around the campus to support the transfer of knowledge. I
would like to suggest that the entire activity in which you
are proposing to engage is really continuing education.
National studies both in this country and abroad have amply
demonstrated that by the turn of the century some seventy to
eighty percent of all continuing education activities will be
done via educational technology, both hardware and software.
This is an arena in which we, in fields such as engineering,
are still not prone to see the true potential that is available
to us with the present technology.

You are undoubtedly aware of the technical developments
in your own field of engineering, but I suspect you are not
adequately receiving the communication capability under the
concept of continuing education of which educational technology
is already capable and will increasingly carry out in the
coming two or three decades. I would hope you will give some
thought into the probable circumstance that instead of meeting
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in sessions like this, by the end of the century you can have
conferences like this every day of the week, any place in the
world, in any kind of geographic setting, and in class sizes
or conference sizes from one to one thousand, on practically
any element of technology in which you have an interest. Educa-
tional technology is not going to simply be a tool for conveying
programmed knowledge to you. It will be able to manage the
environment in which you carry out your own personalized
learning experience. This holds perhaps the greatest promise
of all in our arena of conveying water resource technology among
nations, among people, and across disciplines.

The institution that is serving as your host feels that
it has a high stake in developing information transfer systems
in this particular region. We feel from the work that we have
done to date, and from that done in conjunction with a number
of other institutions both in this country and abroad, that it
is appropriate to make the kind of investments that you have
seen here and that you can see over in our computer-assisted
instruction experimental laboratory. These significant in-
vestments enable us to pursue both the positive and the nega-
tive aspects of educational technology as a part of the in-
formation transfer resource available to our society. We are
absolutely convinced that whether the discipline is sociology,
economics, physics, engineering, or anatomy, there is a
portion of the learning experience that can be handled more
effectively by technology than by a direct one-to-one or a
one-to-twenty relationship of professors to students, or
science to scientists. As an insititution, then, this is a
part of our perception of our purpose as well as the traditional
on-campus role.

I would like briefly to tell you something about this
institution. We now have roughly 17,000 students under a
restrictive admissions program. We are working on a planned
growth that will ensure that the institution's enrollment will
not exceed 20,000 students. In other words, we are presuming
in terms of educational effectiveness of the scope of the
activities we have, and in terms of economic efficiency, that
an enrollment of about 20,000 students in ten major program
areas, of which engineering is one, constitutes the optimum
size for this institution. We have received significant
support of this concept through all the levels of our state
government.

In carrying out these programs, we will continue to have
about the same distribution of total enrollment that we now
have, which includes approximately eighty-five percent
undergraduate students and fifteen percent graduate enrollment.
Our freshman class now runs fifty percent young women and
fifty percent young men. CSU's graduate programs are about
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fifty percent non-resident students, coming from more than 60
foreign countries. We expect this general relationship of
students from all 50 states and from 60 to 70 foreign countries
to continue. Of course, all of the facility planning, all of
the faculty planning, and all of the curricular planning is
oriented to this educational mission, which is only a part of
the total higher education offerings existing within the state
of Colorado.

As one of the land-grant institutions in the United States,
we feel that no longer are we working in an arena of just
trying to respond to educational opportunities for the thou-
sands that may be knocking at the door. We are now working in
an arena of a carefully prescribed set of goals, a carefully
prescribed set of activities, that permits a degree of quality
planning rather than just quantity planning which was not
possible even five years ago. I believe this is highly
relevant to the concept of information transfer in such fields
as water resources. We need to give more attention to the
aspects of the quality of what we are doing in the total social
context in which we are functioning, rather than solely to the
quantity of activities that we might be able to carry out.

As you pursue your particular conference objectives, I
would hope that you will take the opportunity to get acquainted
with more of the staff of your host campus. We have formulated
our objective with respect to water resources in an inter-
disciplinary context in which the goals of the departments of
Economics and of Political Science, the College of Forestry
and Natural Resources, the College of Agricultural Sciences,
and the College of Engineering have been defined to achieve
this broader understanding of our natural resources and their
effective management and utilization.

Again I welcome you to the campus and wish for you a very
successful conference. Some of you, of course, have been on
the campus a number of times before, and I would invite those
of you for whom this is the first visit, to put Colorado State
University on your list for an annual visit or a biannual
visit. Have a good conference.
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OPENING REMARKS

By

V. Yevjevich
Professor of Civil Engineering

Colorado State University
AT THE FIRST CONFERENCE ON TRANSFER

OF WATER RESOURCES KNOWLEDGE

September 14, 1972

Ladies and Gentlemen:

The First Conference on Transfer of Water Resources
Knowledge is being held at this university because both the
knowledge transfer and the production of knowledge are the
basic purposes of a high-learning institution. The Conference
fits excellently the university objectives, namely, to transfer
knowledge by educational and other processes, and to produce
new knowledge for various social objectives. No modern and
high level educational systems can persist without being
challenged by the inquiry of the unknown. For creating the
new knowledge and for developing the corresponding technology,
the transfer of knowledge from research to practice, and from
developed to developing regions is as much an obligation of
universities as it is of any other national or international
organization involved in the knowledge transfer.

The opening remarks at this Conference would be incomplete
without looking at it from two points of view, namely, why to
use the subject of water resources as an example of knowledge
transfer, as it is the case at this Conference, and what aspects
of the knowledge transfer should have the major stress in
discussions.

The water resources technology belongs to one of the
oldest technologies that man has developed. Present social
requirements put emphasis on proper conservation, development
and control of water resources, with a search for optimal
social consequences. Very large capital investments go into
various aspects of water resources use and control all over
the world. As a consequence, the example of water resources
is pertinent in studying the knowledge transfer.

Though the transfer of knowledge can be conceived only
as the retrieval and dissemination of published literature in
the most efficient way, this Conference is not conceived with
the only or even the major stress on that aspect of transfer.
The emphasis is rather on the knowledge transfer from research
to practice, and from developed to developing regions of the
world.
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The transfer from research to practice cannot be conceived

only as a one-way street. Basically, practice is the major,
but not the only, source of subjects for investigation, re-
search, and development. As an example, some problems may be
conceived as pertinent for research activities and technologic
developments for which the present practice may not even be
relevant. Who could anticipate various environmental problems,
subject at present to data collection, investigation, research
and technologic development, ten years ago only from the
practice at that time?

Similarly, the knowledge transfer from developed to
developing regions is not a one-way street. It may be difficult
to find even the least developed region, from which something i
cannot be learned and transferred to the most developed region./
However, the subject of knowledge transfer, a&_Go»eed=ved<-£©i'—"*'̂
bh4?s=«6<m-fex,e.nfiê  presumes that the bulk of the transfer is
and should be from the developed to the developing regions of
the world.' The word "regions" is used here instead of the
word "countries", because numerous are examples for which two
regions of the same country can be far apart in development
and in the application of the available world knowledge. The
time is proper to drop the concept of dividing the world into
developed and developing countries, and instead make the dis-
tinction into the developed and developing regions, thus
transcending national boundaries. In a more and more integrated
world market, the international boundaries may often be less
important than the boundaries between the developed and devel-
oping regions.

A large investment is annually made by the world into data
procurement, various investigations, research activities and
technologic developments on water resources. Some estimates
of this annual expenditure is as high as a half billion U.S.
dollars. These estimates depend on which activities are in-
cluded into the concept of knowledge necessary for the planning
of conservation, development and control of water resources.
The final product of this investment are: pools of various
data, multitude of investigation reports, and published works
from research activities and technologic developments. At
present, they exponentially increase with time. Taking into
account all presently available useful information, and the non-
obsolete knowledge on water resources, this represents a value
of several billions of dollars invested. The value of know-
ledge being produced annually is likely commensurate with the
total annual investment by the world in water resources develop-
ment and control, and the total usable and accumulated knowledge
at present is also likely commensurate with the total past
investments into water resources systems.

No society can or should continue to support permanently
any type of activity without accounting in some way for the
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returns of the investment. It is safe to postulate that the
accountability will be more and more enforced in the near
future of what is being produced in the data collection, in-
vestigation, research and development phases of modern water
resources technology. In anticipating a strict social control
of the production and application of the water resources know-
ledge, the basic criteria may be how this knowledge is trans-
ferred and applied to socially useful purposes. The legitimate
human curiosity to know and to discover is best supported and
promoted by showing that it is also very useful for those who
pay for the efforts to discover and know. Therefore, a good
prospect for this continuous support must be based on an
efficient transfer of knowledge to useful social objectives.

In a world of more and more published works, the first
question is how to assess what is the new knowledge. This
evaluation is relatively a difficult task not only because
of difficulties in assessing what the obsoleteness of know-
ledge is, but also because of subjective influences both by
individuals or institutions. A powerful figure builds a
philosophy of approach, often carried on for decades by his
influence. A team of specialists in an organization may
institutionalize a concept, an idea, a method or approach,
and until the major promoters of the team are retired, new
philosophies are not likely to emerge from that organization.
The inertia thus produced may be, however, a stabilizing factor
against the volatile and superficial innovations, but at the
same time they can be the most stifling factors of the scientific
and technologic progress. Basic criteria and procedures are
necessary for selecting what is and what is not a new know-
ledge, and which existing knowledge is not obsolete. It is
likely that both the objective and subjective factors will
continue to interplay for some time in decisions on what is the
new and/or non-obsolete knowledge. Therefore, before transferring
knowledge, it must be accepted as worth transferring.

The scientific and technologic progress in disciplines of
applied side--which are of old human concern like disciplines
underlying the development of water resources--will depend
highly on how the presently prevailing concepts, methods and
approaches are challenged in a reasonable way. To make a
parallel with the medical profession, as some physicians like
to tell, the truths of medicines are shortlived because they
are replaced by the better truths, while the medical super-
stitions live for centuries.

The new knowledge may be transferred either by the genera-
ting party, or it may be independently implemented by the user.
However, numerous are examples of the best transfer when both
the producer and the user jointly make efforts to apply it. It
is safe to postulate the hypothesis that the full partnership
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of knowledge producer or holder and the knowledge user can
accomplish a high efficiency in its transfer.

I A multitude of ways have been used in transferring the
j knowledge from developed to developing regions. This Conference

will analyze their various aspects and it would be superfluous
to review them in these opening remarks. However, two points
are worth stressing.

i-

First, the political decision makers at various levels in
developing regions should be made well aware that a tremendous
wealth of accumulated knowledge is available nearly free for
assimilation and application to problems of their regions.
Several developed countries have used this wealth wisely in
the past in order to raise their economies above the level of
the user only, to levels of both the user and producer of the
world knowledge.

Second, without basic nuclei of high level scientists and
professionals of an important discipline in a developing region--
who are able to assimilate, adapt, improve and apply the avail-
able world knowledge—the knowledge transfer to developing
regions cannot be the most efficient. Regardless of all inter-
national and bilateral attempts on knowledge transfer to
developing regions, only the viable institutions and the com-
petent specialists in developing regions can be the most
efficient vehicles of knowledge transfer in the long run.

It seems the proper time at present to put stress on the
bilateral and multilateral cooperations of institutions and
individuals from developed and developing regions for knowledge
transfer, rather than continue various approaches of direct
technical or scientific assistance..

The knowledge transfer, as analyzed by authors and general
reporters for this Conference, covers the subjects of high so-
cial interest. They will be also reviewed by a panel discussion
on Saturday morning. You, the participants, may find the
attendance of this Conference the most stimulative, if you
contribute by discussion,your experience and raise the pertinent
and provocative questions to authors, general reporters and
panelists.

In the name of the Planning and Organizing Committees of
this Conference, we wish to all of you present at this meeting
a successful and rewarding participation.
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CONCLUDING REMARKS

By

E.V. Richardson

FIRST CONFERENCE ON TRANSFER OF WATER RESOURCES KNOWLEDGE
Colorado State University

We started this conference on the concept of transfer of
knowledge from research to practice, feedback from practice
to research and the transfer from developed to developing
regions and the feedback from this. However, it is clear from
the panels and the two days of discussion that other types of
knowledge transfers are important. One is the transfer of
knowledge to the lay public. Professor Gilbert White eluded to
this; however, because his remarks were colored with some
criticism of we engineers, some people may not have heard his
message. Another is the transfer of knowledge on the problems
that exist in the developing areas that we need to find solu-
tions for, and a third are the tools used in the transfer
process. At our next conference, we need to broaden our dis-
cussion on the transfer of knowledge to include these.

We discussed the use of publications in the knowledge
transfer, the need for dissemination of publications, and the
value of information retrieval systems. However, there was
some suggestions that publications are not utilized in the
developing regions. One person says that we need to keep the
channels open so that users can get publications free; another
says, well, if they don't pay for them, they don!t use them.
My experience has been that engineers in the developing areas
want and need free publications. When I travel in the develop-
ing areas of South America or Asia, I find the young engineers
want these publications; they read them. In fact, it scares
me a little, the way they accept some of these articles we
publish. Some of the material they're reading -- they shouldn't
be! We need to do a better job of editing and culling. This
is particularly true of the professional societies. Many of the
engineers in the developing areas haven't been trained to
scrutinize literature, and they accept written information as
the gospel and try to utilize the information. I am not so
concerned about a publication that presents old information as
new -- rediscovery of the wheel -- as I am about poor, mislead-
ing, or false knowledge.

I find that if the young engineer or planner has a problem
they go to the library. I can quote example after example
where young engineers have gone in and done a beautiful job of
solving a problem by utilizing the literature. Therefore, pub-
lications and their retrieval are vital and we should be build-
ing up libraries.
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Those engineers and scientists who are active in the
developing areas and in transfer of knowledge are dedicated and
capable. They take a personal interest in the problems and they
care. This was brought out both in the Conference and the pre-
ceding Symposium. However, one thing was not stressed, which
should have been. Mr. Paul-Marc Henry stated that we are in a
hurry, but he did not really emphasize why we were such. In a
conversation with him, he made a statement that illustrates
why we are concerned and in a hurry. If there is a drought
next year in India, people will die. This will be true no mat-
ter what the world tries to do. The world's population is
growing faster than the capacity of the world to feed them. A
year with marginal food production because of weather, or
governmental policies causes untold misery. Two years can re-
sult in a catastrophe. The shortage of food is further illus-
trated by the fact that the U.S. is selling bushels of grain to
the Soviet Union and China. At this time the U.S. is not
utilizing it's total capabilities for food production. However,
the U.S. can only increase our food production within finite
limits. What is the future two years, ten years from now?
Population is increasing and will continue to increase even
with effective birth control. These are the reasons we are
concerned and in a hurry (population growth, food production).

Our reasons for being in a hurry are not getting to the
public, and we need to transfer our concern to the public. This
comes back to the point which I want to emphasize; that is,
that we as technicians and engineers, or even as policy makers
and planners, are not getting our message to the public. This
is one reason why the environmentalists are taking us to task;
they don't understand what we are trying to do. That is why
they call us the "stream destroyers, destroyers of the environ-
ment;" they are not getting the message. It is our responsibi-
lity to inform the public. It is not the responsibility of the
social scientists, political scientists, or anyone else; they
can help, but it all comes back to us. We have been too con-
cerned with our technology and not concerned enough with the
transmission of technology.

I think with this I will close. We have been quite pleased
with the attendance and interest of the participants. Discus-
sions have gone on after the closing of each session. I hope
that our proceedings will justify all the words and efforts that
have gone into the last 2 1/2 days. I further hope that in 1977
we can have another Transfer of Water Resources Knowledge
Conference, building on the results of this Conference.
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WATER RESOURCES RESEARCH:
FACING THE CHALLENGES OF TODAY AND TOMORROW*

By

William S. Butcher
Chairman, Committee on Water Resources Research

Office of Science and Technology
Executive Office of the President

Washington, D.C.

The President's budget for Fiscal Year 1973 calls for
expenditure of almost four billion dollars ($3,909 billion)
for water resources related developments, which represents
an increase of almost one hundred percent since 1970 when
the corresponding budget figure was $1,883 billion. From
present indications this figure will probably expand in the
years ahead due principally to increased spending on waste
water disposal through the construction grant program of
the Environmental Protection Agency. The expansion of that
program which has taken place already and which will continue
in the future has been added on to a federal water resources
program which has been expanded modestly over the years. At
the present time this other part of the program represents
something over two billion dollars. However, to this must
be added the considerable expenditures of State and local
governments in investments in water supply and waste water
facilities.

Traditionally and appropriately it has been part of this
nation's strategy in dealing with its water resource problems
to have included within that a significant research program
which today is represented by a federal expenditure of almost
a hundred and fifty million dollars per year. While this
Federal expenditure on water resources activities is far
from the total in that field, this is not true for research
on water resources where the Federal expenditure represents
the majority of that research effort in the nation. Just
what proportion it represents of the total research effort
depends on one's definition of the field. The Federal
research effort certainly represents something on the order
of ninety percent of the total government water research
effort counting State, local and Federal government in total.

This large Federal program is one of the many fragmented
government efforts that cut across a number of mission
oriented agencies. In the water resources field one can
identify twenty one Federal agencies which have water resources
research programs ranging from the large involvement of the
Department of the Interior, the Environmental Protection
Agency and the Department of Agriculture to the less extensive
efforts of the U.S. Army Corps of Engineers down to the other

*Luncheon Speech - First International Conference on Transfer of
Water Resources Knowledge. 3



agencies that have an important but for them, a subsidiary
interest in water resources research.

Within an overall effort of this magnitude there is the
possibility that some duplication might occur as well as there
are opportunities for cooperation between agencies. These
were recognized in the water resources field when the
President's Science Adviser, in his capacity as Chairman of
the Federal Council for Science and Technology, set up in
1963 the Committee on Water Resources Research with the
broad charge to coordinate the overall Federal program in
water resources research. Coordination can result from a
highly integrated and managed effort. This approach would
require considerable expenditure of staff time as well as
the necessary authority for the manager. Alternatively the
management by exception concept can be used where programs
which are appropriate, well-managed, and clearly not over-
lapping are virtually left alone and attention is directed
to opportunities to institute cooperative efforts between
agencies and to guard against wasteful duplication. This
latter course has been the approach taken by the Committee
on Water Resources Research.

Is There a Program of Federal Water Resources Research?

In the sense of a highly managed, integrated effort in
water resources research there is no Federal program but
rather a collection of individual agency programs, each
pursuing an objective which is related to the mission of
the agency undertaking the effort. Prior to the enactment
of the Water Resources Research Act in 1964 it was a mistake
to think there was a Federal program in water resources
research. However, the enactment of that legislation was
with the understanding that the research supported would
be generally responsive to the needs of the water resources
field and not narrowly related to the mission of the sponsor-
ing agency, namely the Department of the Interior. Through
this the Federal effort has been integrated to a large extent.
As you know, the program of water resources research supported
through that office is carried out by many universities
and contractors throughout the country. I regard it as a
gap-filling mechanism.

With the cooperation of the Committee on Water Resources
Research, a short range assessment is made of where added
research efforts are needed to round out the program and
fill in any gaps which may occur in and between the mission-
oriented activities of the federal agencies. Many gaps have
been identified by the Office of Water Resources Research
and money accordingly directed to this. One of these is the
Urban Water Resources Research Program, which has had
strong support from OWRR and OWRR in this has had the backing



of the Committee on Water Resources Research. This is just
one example of an identified area which was not being pursued
by a federal agency but was seen as an important one in the
overall spectrum of water resources research needs of the
nation.

Is There a Goal for Our Water Resources Research Program?

In a sense of a goal or end point which will be arrived
at, there is no goal. Trying to actually define a goal of
a research program can be an exercise in futility although
we could express the goal of our program as being to provide
the research necessary to assure an appropriate water resources
program for the nation. Such a goal statement is not very
helpful in judging a specific research project. Research
projects therefore must be judged on a more pragmatic basis
which recognizes that water is not an end in itself but a
means to an end. That end may be a better quality of life
for our people through better food and fiber supplies, through
enhanced recreation opportunities, protection from flood
hazards, etc.

In its simplest form, the notion of water resources
would seem to refer to making use of the water as a physical
entity in a consumptive way as we might with other resources
which are allocated and used up. But water is a multi-
purpose renewing resource and increasingly the capacity of
water to assimilate the wastes of our civilization is becoming
important to us. That assimilation capacity is a resource
which also can be allocated, however, the allocation of that
resource and the management of the demands placed upon it
raise complex issues in our overall water resources management
strategy which merit attention of research.

In other contexts, water and the management of it is
just one of the many parts of a highly complex situation.
For instance, in an urban area, water affords opportunities
for recreation at the same time flood plain zoning is a
response to a water resource problem, and through this a water
resource policy can infringe on land use policy. Also in
urban areas, the problems of water supply, drainage, and
waste disposal are all magnified on account of the concentra-
tion of population yet even then water management is only
one facet of the urban complex.

Over the years we have evolved in Federal government
and other places an allocation of responsibility for the
various activities involved in handling our water resources
and the research related to it. From a distance this would
appear to be a fairly stable pattern, but at closer quarters
we can see this is in a continual state of flux.


