2014 SUPPLEMENTAL FOREWORD'

“...And as for rivers, | believe it is evident, that they are furnished by a superior circulation of Vapours
drawn from the Sea by the heat of the Sun which by Calculation are abundantly sufficient for such a
supply. For it is certain that nature never provides two distinct ways to produce the same effect, when
one will serve. But the increase and decrease of Rivers, according to wet and dry Seasons of the year, do
sufficiently show their Origination from a Superior circulation of Rains and Vapours”... (Keill 1698)2.

Compare Keill’s quotation from 316 years ago with my recollection of a comment in a newspaper by an
Idaho legislator in the early 1970s: “...If God can’t guarantee a minimum instream flow, how do you
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expect us to?...

It appears as if human knowledge concerning streamflows had not increased much between 1698 and
1976 (278 years) if solely based on those quotations.

Positive change can be achieved with good science and public comprehension. During the 38 years that
followed the 1976 conference, | have been fortunate to observe and participate in immense amounts of
positive, productive and protective science based outcomes achieved by state, federal, tribal
governmental and private partnerships.

Laws, regulations and programs recognizing instream flow and water level conservation benefits and
actions have expanded. This positive momentum has been energized by increased public awareness,
comprehension, and participation.

A focal group contributing to this advancement and maintaining its momentum has been the Instream
Flow Council (IFC). IFC is composed of representatives from each of the state fish and wildlife agencies
in the United States and its territories and the provincial and territorial fish and wildlife agencies of
Canada. The seeds for this group were planted before and during the 1976 Boise meeting. An example
of a cooperative seed was the fact that the Boise conference was jointly sponsored by the Power
Division of the American Society of Civil Engineers and the Western Division of the American Fisheries
Society.

Now, instream flow and water level analyses linked to natural hydrologic variability and processes are
fundamental to any stream flow and lake/reservoir level project, research study, and water-planning
program. Governmental and private sector watershed-planning and subsequent actions rely on
scientifically sound instream flow and water level studies.

* Orsborn, J. F. and C. H. Allman. 1976. Editors. Proceedings of the Symposium and Specialty Conference on Instream Flow Needs: Solutions to
technical, legal and social problems caused by increasing competition for limited streamflow. 2 Volumes. Presented by the Western Division of
the American Fisheries Society and Power Division of the American Society of Civil Engineers at the Rodeway Inn-Boise, ID. May 3-6, 1976.
Published by American Fisheries Society (AFS). Bethesda, MD. 2014 Supplemental Foreword to Instream Flow Council (IFC) e-reprint-with AFS
permission.

% Keill, John. 1698. An examination of Dr. Burnet’s Theory of the earth together with some remarks on Mr.
Winston’s New theory of the earth. Printed at the Theater, Oxford, London. Page 148.
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| trust the e-reprint of this conference publication will contribute to those efforts. More people will be
able to avail themselves of this historic reference thanks to the IFC and the American Fisheries Society
(AFS).

Despite my positive outlook, some that review this publication for the first time may be surprised when
agencies and members of the private sector still use the term “minimum flow”. Others may wonder why
some members of the public and agencies still fail to recognize or comprehend there are seasonal life-
stage supporting minima. Others might question why there still isn’t full consideration and integration
of the variety of uses, requirements, and processes meriting recognition and attention beyond those
specific to fish. | don’t know all the answers. | can only hope this publication will benefit the discussion.

In 1975-6, “minimum flow” was considered to be the unused amount of water remaining in a water
body, after all the impoundment, diversionary, and withdrawal demands (irrigation, municipal and
industrial supply, hydropower, etc.) had been met. Certainly we have come farther than this in 38 years.
| continue to hope so.

It is an honor to have been bestowed “Lifetime IFC Membership” and the 2013 IFC “Making a Difference
Award”. It is even more gratifying and extraordinary this e-reprint will be accessible to current and
future generations. This IFC action will help preserve the history of water issues, uses, methods, and
values related to instream flow and water level conservation.

It is my pleasure to provide this 2014 supplemental e-reprint foreword to the original 1976 two volume
conference publication.

-John F. Orsborn, PE (retired) PhD - mMay 2014 (orsborn@olympus.net)
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FOREWORD

The original intent of this conference, as it was conceived in the early
1970's, was to provide a forum and a proceedings to serve as a focal point
and a primary reference for persons working on water resource allocation prob-
lems. This intent has not changed, though the emphasis on program and proceed-
ings content shifted. Originally the conference was to serve the technical
needs of disciplines dealing with methoddlogiés. These needs were thoroughly
assessed by a cooperative study, workshop and report prepared by the U.S. Fish
and Wildlife Service, Utah State University, and numerous reviewers. Recogniz-
ing this accomplishment, the Steering Committee for the Instream Flow Needs
Conference revised the original program to emphasize the interdisciplinary
aspects of current problems, namely communication and the awareness of legal,
social, and technical aspects of preserving instream values and diversionary
necessities in emerging areas of conflict.

The success of any conference is, of course, the result of the combined
efforts of many people. But the expertise and motivation of the individual
contributors is the essence of the endeavor, and their contributions are sin-
cerely appreciated. Also recognized are the cooperation and financial assis-
tance of the following: U.S. Fish and Wildlife Service; U.S. Forest Service;
Water Resources Council; Federal Energy Administration; Sport Fishing Institute;
Trout Unlimited; State of Washington Water Research Center; and the Albrook
Hydraulics Laboratory, Washington State University, where the proceedings was
edited. The broad sponsorship reflects the multidisciplinary character of the
program and the proceedings.

Papers are arranged in the chronological order of presentation at the
conference. Each author prepared his paper camera ready for printing. The
papers were reviewed by the editors who assisted with minor corrections or
adjustments, but the language of the authors was retained.

We hope that the users of these proceedings will find them to be a valuable

reference for instream flow problems.

EDITORS
John F. Orsborn
Charlena H. Allman

Albrook Hydraulics Laboratory
Washington State University
Pullman, Washington 99163
September, 1976



INSTREAM FLOW NEEDS SYMPOSIUM AND SPECIALTY CONFERENCE
Steering Committee

STEERING COMMITTEE CHAIRMAN
Fred Eiserman, Coordinator
Fisheries Management

Wyoming Game and Fish Department
Casper, Wyoming 82601

Race D. Davies¥*

Research Associate

Water Research Center
Washington State University
Pullman, Washington 99163

Harvey R. Doerksen¥

Western Water Allocation
Research Manager

Western Energy and Land Use Team

U.S. Fish and Wildlife Service

Fort Collins, Colorado 80521

Jack C. Fraser

Regional Manager, Region 3

California Department of Fish and Game
Yountville, California 94559

Ronald W. Goede

President, Western Division
American Fisheries Society

Utah Division of Wildlife Resources
Logan, Utah 84112

Noel Larson,* Hydrologist

Watershed and Minerals Area Management
USDA Forest Service

Arlington, Virginia 22209

PROGRAM COMMITTEE CHATRMAN

John F. (Jack) Orsborn, Professor and
Chairman, Dept. of Civil & Envirommental
Engineering, Washington State University
Pullman, Washington 99163

(Member of Power Division Executive Comm.,

American Society of Civil Engineers)

i1

FINANCE COMMITTEE CHAIRMAN
John C. Peters
Environmental Specialist
U.S. Bureau of Reclamation
Denver, Colorado 80225

LOCAL ARRANGEMENTS COMMITTEE CHAIRMAN

William S. Platts

Aquatic Biologist, Surface
Environment and Mining Program

U.S. Forest Service

Boise, Idaho 83706

Charles G. Prewitt¥*

Biological Aid

Western Energy and Land Use Team
U.S. Fish and Wildlife Service
Fort Collins, Colorado 80521

Frank R. Richardson

Acting Deputy Regional Director
U.S. Fish and Wildlife Service
Denver, Colorado 80225

Clair B. Stalnaker*

Fishery Research Specialist
U.S. Fish and Wildlife Service
Denver, Colorado 80225

Ken Thompson¥

Agquatic Biologist

Oregon Department of Fish and Wildlife
Portland, Oregon 97208

Frank J. Trelease
Professor of Law
University of Wyoming
Laramie, Wyoming 82071

¥Program Committee Members



VOLUME I
TABLE OF CONTENTS

INTRODUCTORY REMARKS
by Fred Eiserman . . . . . .« v v i o i et e e e e e e e e e e e e

IMPROVING INTERPERSONAL AND ORGANIZATIONAL COMMUNICATION
by Don E. Jones, Univ. of Denver, Denver, CO . . . . . . . . . . . . ..
General Session 2

PERSPECTIVES ON INSTREAM FLOW NEEDS
by Henry P. Caulfield, Jr. . . . . ¢ ¢ o v v v v v v v v v v v v v v e

Session I-A. Legal Trends Affecting Instream Flow Needs
Moderator: Herman J. McDevitt

PROTECTING INSTREAM FLOWS UNDER STATE LAWS
by Richard L. Dewsnup. . . . v « v v v v v v v v v v v e e e e e e e

FEDERAL INSTREAM FLOW RIGHTS
by Walter Kiechel, dr. . . « « v v v v v v v v v b v e e e e e e e

FEDERAL RESERVED WATER RIGHTS FOR INSTREAM FLOWS AND FOREST SERVICE
RESOURCE PLANNING
by B. D. Turner . . . . v v i i e e e e e e e e e e e e e e e e e e

Session I-A. Recognition of IFN in Changing Times
Moderator: Harvey R. Doerksen

INSTITUTIONAL AND POLICY ASPECTS OF INSTREAM FLOW NEEDS
by Michael D. Bradley. . . . . . & v v v v v v v v et e e e e e e e

INSTREAM FLOWS--THE BIG PICTURE
by Keith Bayha . . . . « & & o« v v v v v vt e e e e e e e e e e e

CONFLICTS WITH PRIVATE AND FEDERAL USERS
by Richard J. Dauber . . . . . . . o vt i i v e e e e e e e e e e

SUMMARY DISCUSSION by Harvey R. Doerksen . . . . . . . . . .« ¢« o o o .

Session I-C. Four Legal Views of IFN
Moderator: John S. Gladwell

WHY ARE ENERGY WATER NEEDS DIFFERENT?
by Raphael J. MoSeS. . . « « v v v v v v i e e e e e e e e e e e e e

THE VIEW FROM FOUR LEGAL CORNERS (THE INDIAN CORNER)
by James B. HOViS. . . . . v & v v v v v it e e e e e e e e e e e e

*Paper not available.



A STATE DEPARTMENT OF FISH AND GAME'S LEGAL VIEW AND TECHNIQUES FOR
ACHIEVING INSTREAM FLOW GUARANTEES FOR FISH AND WILDLIFE PURPOSES

by Denis Smaage. . . . . . . . . . oo e e e e e e e e e e e 151
THE ROLE OF THE ENVIRONMENTAL LAWYER IN PROTECTING INSTREAM FLOW NEEDS

by Scott W. Reed . . . . . . .« o . oo e e e e e e e e 173
SUMMARY DISCUSSION by John S. Gladwell . . . . . . . . . . o o o o .. 179

Session I-D. Water Resources Planning and the Environmental Statement
Moderator: F. Budd Titlow ,
WATER RESOURCE PLANNING AND INSTREAM FLOW NEEDS--A RECLAMATION VIEWPOINT

by Donald L. Shira . . . . . .« v v v v v v b e e e e e e e e e 180
REASONS FOR PROTECTING WATER RESOURCES FROM DEVELOPMENT

by Bruce Bowler. . . . . . o v i i e e e e e e e e e e e e e e e 191
RECYCLING A RIVER: DENVER'S PLATTE RIVER GREENWAY PROJECT

by Robert M. Searns. . . . . ¢ ¢ . o i vt e e e e e e e e e e e e 197
INSTREAM FLOW NEEDS AND THE EIS: A MATTER OF VALUES

by Robert C. Erickson. . . . . . . . . ¢ . . . 0L o e e e e e e 207
THE EIS: LITIGATION OR COMMUNICATION

by F. Budd Titlow. . . . « « ¢ v v o v v i vttt e e e e e e e e 213
SUMMARY DISCUSSION by F. Budd Titlow . . . . . . « o v v v v v v v v v 219

Session I-E. Economics of Alternative Streamflow Uses
Moderator: Jack R. Davidson
INSTREAM FLOW NEEDS: THE ECONOMIC CASE FOR NAVIGATION

by Ken L. Casavant and James R. Jones. . . . . . . . ¢« . ¢ o v v v o .. 221
ECONOMIC PERSPECTIVES ON INSTREAM FLOW REQUIREMENTS FOR RECREATION

by Clynn Phillips. . . . . . . . . « . . v v v v v .. e e e e e e 229
IRRIGATION: THE COMPETITION WITH INSTREAM USES OF WATER

by Norman K. Whittlesey. . . . . . . « . & v v v v v v i e e e e e e e 248

General Session 3

MANAGEMENT OF RIVER SYSTEMS
by D. B. Simons. . . . . . . 0 e e e e e e e e e e e e e e e e e e 255

Session II-A. Strategies for Implementing IFN

Moderator: Harvey R. Doerksen

LEGAL STRATEGIES FOR IMPLEMENTING INSTREAM FLOWS UNDER EXISTING FEDERAL
AND STATE LAWS--RESTORING MINIMUM FLOWS TO ALREADY OVERAPPROPRIATED
STREAMS

by David L. Harrison . . . . . v v v v v e e e e e e e e e e e e e e e 290
ADMINISTRATIVE STRATEGIES FOR SATISFYING INSTREAM FLOW NEEDS
by Dallin W. Jensen. . . . ¢« « v o i v v v v e e e e e e e e e e e 299

DECISION-MAKING STRATEGIES FOR IMPLEMENTING STREAM FLOWS
by Berton L. Lamb. . . . . . . . . . . i e e e e e e e e e e e e 315



STRATEGIES FOR THE PRESERVATION AND RESTORATION OF INSTREAM FLOWS
FOR ENVIRONMENTAL PURPOSES
by Robert M. Weaver. . . . . . « « « ¢ « v v i i e e e e e e e e e e e 328

SUMMARY DISCUSSION . . . . . & v v v v v b v v e e e e e e e e e e e e 339

Session II-B. Methodologies--A State-of-the-Art Report
Moderator: Clair B. Stalnaker

AN ASSESSMENT OF WATER QUALITY RELATIONSHIPS TO FLOW IN STREAMS
AND ESTUARIES
by D. B. Porcella and W. J. Grenney. . . . . . . . v v v v v v v v .. 340

METHODOLOGIES FOR DETERMINING INSTREAM FLOWS FOR FISH AND OTHER
AQUATIC LIFE: OVERVIEW AND OUTLOOK

by Joseph L. Arnette . . . . . . . . . . . . e e e e e e e e e e 348
METHODOLOGIES FOR ASSESSING INSTREAM FLOWS FOR WILDLIFE

by John A. Kadlec. . . . . « & ¢« i i e e e e e e e e e e e e e e e 355
ASSESSMENT OF RECREATION AND AESTHETIC STREAM FLOW METHODOLOGIES

by Wade H. Andrews and Gary E. Madsen. . . . . . . . . . . . . . . ... 364

A NEW INTERAGENCY APPROACH TO DEVELOPING IMPROVED INSTREAM FLOW
METHODOLOGIES
by Robert P. Hayden. . . . . . . . « . o v Lo 0 0 e e e e 379

SUMMARY DISCUSSION by Clair B. Stalnaker . . . . . . . . . . . . ... .. 386

Session II-C. Data Needs for Protecting IFN
Moderator: Charles G. Prewitt
DATA NEEDS FROM BIOLOGISTS FOR PROTECTING INSTREAM FLOW

by Walter T. Burkhard. . . . . . . . ¢ . ¢ v v v v v vt ot e e e e e 389
THE LEGAL PROCESS--WHAT IS NEEDED IN COURT

by Jack G. Collins . . . . « v « v v v i e e e e e e e e e e e e e e 393
DATA NEEDS FOR DECISION-MAKING

by C. Stephen Allred . . . . « « « « « ¢ ¢ v i e e e e e e e e e e e e 401
DATA RETRIEVAL CONSIDERATIONS

by Robert A. Longenbaugh . . . . . . . ¢ . . v i v e e e e e e e 408
SUMMARY DISCUSSION by Charles G. Prewitt . . . . . . . . . .« .« . . .. 415

Session II-D. Power Plants and Water Rights
Moderator: George Bingham
FLOW STABILIZATION AND FISH HABITAT

by George J. Eicher. . . . . . « o v i i o o 0 e e e e e e e e e e e e 416
THE THERMAL POWER PLANT--A VERY REGULATED WATER USER

by Kenneth R. Wise . . . . . v « v v v v v v i bt st e e e e e e e 421
FISH PROTECTION AT IRON GATE DAM - KLAMATH RIVER, CALIFORNIA

by J.A.R. Hamilton . . . . . . . « ¢« ¢« « v i e e e e e e e e e e e e 427
FEDERAL AND STATE WATER LAWS--THEIR IMPACT ON THE UTILITY INDUSTRY

by Frank B. Titus. . . . . « ¢ ¢« i v v v vt v e e e e e e e e e e e e 436

SUMMARY DISCUSSION by George Bingham . . . . . . « . ¢ v v v ¢« v v v v v 442



Page
Session II-E. Public Involvement in Water Resource Plans
Moderator: Race D. Davies
PROBLEMS OF THE PRIVATE IRRIGATION DEVELOPER

by Raymond T. Michener . . . . . . . . . v o v v v v v v v v e e 443
CITIZEN INVOLVEMENT IN EPA'S WATER QUALITY MANAGEMENT PROGRAMS

by Eldon H. Edmundson, Jr. . . . « « & ¢ v v 0 v v e e e e e e e e e e 448
PUBLIC INVOLVEMENT AND WATER RESOURCE PLANS

by DoTi Obee . . . & v v v v v i e e e e e e e e e e e e e 454
PARTICIPATION AND REPRESENTATION IN WATER RESOURCE POLITICS

by John C. Pierce. . . . . « « ¢ ¢« i i e e e e e e e e e e e e e e 461
SUMMARY DISCUSSION by Race D. Davies . . . . . v v v v v v v v v v v v o 471

Session II-F. Land-Use Planning Related to IFN
Moderator: Rollie F. Rousseau

COMPREHENSIVE LAND USE PLANNING AND INSTREAM FLOW NEEDS:
THE POTENTIAL IN OREGON'S APPROACH

by Neal L. Coenen. . . . . . . . . . .. e e e e e e e e e e e e e e 473
CARRYING CAPACITY--A FUNCTION OF WATER AVAILABILITY
by Tom Kline, Oregon Water Resources Dept., Salem, OR. . . . . . . . .. *

A SYSTEMATIC APPROACH TO THE STRATIFICATION OF THE VALLEY BOTTOM
AND THE RELATIONSHIP TO LAND USE PLANNING -
by Albert Wm. Collotzi . . . . . . « « ¢ v v v v v v v i e e e e e 484

WASHINGTON STATE'S SHORELINE MANAGEMENT ACT--ITS EFFECTS ON INSTREAM
FLOW NEEDS

by Miriam I. Laukers . . . « .« ¢ v v v i et e e e e e e e e e e e 498

SUMMARY DISCUSSION by R. F. RouUSS€AU . . « v «v v v v v v v v v v v v v v 511
Session III. Short Courses (SC) and Roundtables (RT)

SC-A. WATER LAW FOR NON-LAWYERS . . . . . &« v v v vttt v v e e u s *
SC-B. RIVER HYDRAULICS FOR NON-ENGINEERS

by Theodore T. Williams. . . . . . . « ¢ & v v v v bt e v e e e e e v 512
SC-C. GENERAL HYDROLOGY

by Richard L. Brustkern. . . . . . . . ¢ . ¢ i i e e e e e 520
SC-D. LOW FLOW CHARACTERISTICS

by D. M. Thomas. . « . . v v 0 v i i e e e e e e e e e e e e e e e e e 521
SC-E. BIOLOGICAL CONSIDERATIONS AND HYDRAULIC STRUCTURES

by William Miller; Assisted by Terry Holubetz. . . . . . . . . . . . .. 522

SC-F. QUANTIFYING FISHERIES HABITAT
by William S. Platts, J. C. Fraser, Thomas A. Wesche, Brian Waters,
Henry P. Chrostowski, and Thomas Nickelson . . . . . . . . . . . . . .. 526

*Paper not available.

vi



RT-A. INCREMENTAL ANALYSIS. . . . . . ¢ v v v v v v v v v e v e e e e 544
RT-B. INDIAN WATER RIGHTS . . . . . . . . v v v o v v v v v v v v v e v 545
RT-C. APPLYING MINIMUM FLOWS TO THE REAL WORLD--IS IT POSSIBLE? . . . . . 546
RT-D. ECONOMICS OF ALTERNATIVE STREAMFLOW USES FOR LAYMEN . . . . . . .. *
RT-E. WILDLIFE AND INSTREAM FLOW NEEDS. . . . . . . . . . . o« o o o o 549

*Paper not available.

vii






INTRODUCTORY REMARKS

by Fred Eiserman

On behalf of the Power Division of the American Society of Civil Engineers
and the Western Division of the American Fisheries Society, it is my privilege
and pleasure to welcome you to Boise and to this Symposium and Specialty Con-
ference on Instream Flow Needs. I sincerely hope that each and everyone of you
will have an enjoyable and rewarding experience participating in these delib-
erations. 1In this bicentennial year, while it is appropriate to celebrate the
accomplishments of the past, it is even more appropriate for citizens of this
country to meet and deliberate the future; to set guidelines for those who will
be the custodians and users of our natural resources in years to come. This,
perhaps, will be the most important accomplishment of this symposium.

On July 12, 1976, it will be three years since the annual meeting of the
Western Division of the American Fisheries Society was held in Salt Lake City
and at which time preliminary discussions led to the following rather terse
notation in the minutes. '"While the votes were being counted, Fred Eiserman led
a discussion on the desirability of dialogue between agencies and professions
engaged in research, development, and the management of waters to obtain opti-
mum flows for fish." He made a motion as follows: '"The next president should
establish a committee to develop a workshop or symposium on acceptable flows
for trout in control streams." Motion seconded, motion carried.

From this rather modest beginning, it became rapidly apparent that the
task was not to be consummated within the year and perhaps not at all. At the
Western Division of the American Fisheries Society meeting held in Albuquerque
in 1974, I reported back that although responses from inquiries to fisheries
leaders in the western states were reassuring, the timing of a workshop or sym—
posium for 1975 might not be appropriate. In fact, because of recent and forth-
coming workshop on this subject, it was decided to shoot for a 1976 date. In
addition, the workshop proposal was changed to a firm commitment for a symposium
with a theme that would encompass the entire spectrum of activities associated
with water resource planning, and that would generate a document which would
provide information that could be used by water resource managers in providing
for stream flows to protect natural environments. With that mandate, extensive
preparations for a comprehensive symposium began. It was my good fortune that

within the same time framework of the Western Division of the American



Fisheries Society deliberations on this subject Harvey Doerksen, John Orsborn,
David Deane, and Burton Lamb of Washington State University were conducting a
series of workshops that eventually led to a number of publications on the sub-
ject of regional instream flow needs in the Pacific Northwest. 1In 1972, the
Pacific Northwest River Basins Commission and the Washington State Department
of Ecology sponsored instream flow methodology workshops which assisted in the
development of this symposium. More recently a workshop was held in Logan,
Utah and sponsored by the U.S. Fish and Wildlife Service, Office of Biological
Sciences, on methodologies for the determination of stream resource flow
requirements. With expertise available from these activities, the Conference
Steering Committee was developed. With the assistance of my good friend, John
Peters, a meeting was arranged that eventually led to my introduction to John
Orsborn and to his assuming the leadership role in the development of this con-
ference. Because of his affiliations with the Power Division of the American
Society of Civil Engineers, this group agreed to cosponsor this Symposium and
Specialty Conference with the Western Division of the American Fisheries
Society.

From these beginnings, I was to have the pleasure of associations with
many professionals in water resource management and the very rewarding and
satisfying experience of working with a distinguished group of individuals who
served on this Symposium Steering Committee. I am very much indebted to these
people for their labors in developing the program in which we are about to
engage.

The lead role in obtaining financial assistance for this conference was
handled by John Peters. As a result of his efforts, and those of a number of
other Steering Committee members, this conference is being partially supported

by the following agencies and organizations:

U.S. Fish and Wildlife Service

U.S. Forest Service

U.S. Water Resources Council

Federal Energy Administration

Sport Fishing Institute

Washington State University

State of Washington Water Research Center

Trout Unlimited

The American Society of Civil Engineers and the American Fisheries Society are
indebted to these groups for this assistance, without which this conference

could not have become a reality.



There is little reason for me to review the circumstances which make this
conference extremely important. It is sufficient to note that with the advent
of efforts toward energy self-sufficiency, the problems of proper water dis-
tribution have been intensified from the survival to the crisis stage. The
problems associated with water management have existed since the advent of the
first white settler, but never have they reached the serious proportions.
Throughout this western country the construction of water conservation works
have not kept pace with needs. Now that we have hopefully developed an ecologi-
cal conscience, we are presently torn between the alternative of preventing
localized, ecological disaster by sacrificing some monetary gain and that of
doing business as usual with the eventual destruction of not only the fishery
resource but the entire aquatic system associated with water environments. We
have talked and written water conservation for the last 60 years, and we have
finally reached our moment of truth--will we respond with vision and insight of
the interdependency of man and his environment or will we again narcotize our-
selves into believing that somehow we will maintain aquatic life systems
without addressing ourselves to the fact that total development will have to be
modified in favor of environmental requirements.

I believe that this Symposium and Specialty Conference on Instream Flow
Needs could provide the basis for achieving the objectives of realistic stream
flow releases which are most effective in providing for the preservation of
existing levels of fish, wildlife, and other aquatic organisms and will still
allow for the continued development of this country's water resources. To that
end this will be a working conference for the exposure and open discussion of
fundamental, single and multidisciplinary problems associated with the alloca-
tion of stream flow among competing and noncompeting uses. A major objective
will be the generation of a proceedings of significant value to technical,
legal, and political practitioners dealing with instream flow need problems.
The Proceedings will be published by the American Fisheries Society as soon as
the final editing has been accomplished at Washington State University. The
contents of the Proceedings will include the presentations of all speakers who
submitted their texts, outlines of the short courses, and summaries of the
topic discussions. A late summer publication date is anticipated.

The program has been arranged to offer conference attendees numerous
opportunities for involvement in panel discussions, short courses, and round-
tables. I hope that each of you will take every opportunity to participate in

this conference. Your contributions will assure its success.



PERSPECTIVES ON INSTREAM FLOW NEEDS

Henry P. Caulfield, Jr.
Department of Political Science
Colorado State University
Fort Collins, CO 80523

ABSTRACT

The problem of meeting instream flow needs is discussed, first, in his-
torical perspective. The fundamental long-term policy conflict between in-
stream and offstream uses of water in the arid West is set forth in terms of
conflicting basic legal doctrines. The traditional Conservation Movement,
beginning at the turn of the last century, and its means of conflict resolution
is developed. The Environmental Movement of the 1960's and since is analyzed
“in terms of its political motivations seeking initially environmental quality
and then environmental security. Current institutional arrangements for multi-
ple objective planning are briefly described, and the unsolved problem of find-
ing effective coalitions to obtain action meeting needs, including instream
flow needs, is noted. Lastly, the problem of meeting instream flow needs is
discussed in terms of alternative futures to the year 2000 and beyond.

INTRODUCTION

The problems involved in satisfying instream flow needs in rivers and
their tributaries are diverse and numerous, as is well indicated by the papers
that follow in this volume. They reflect the approaches and concerns of many
different academic disciplines and professions: legal analyses of pertinent
state and federal law; precise explication of technical fishery and hydrologic
issues relating instream flow needs to water and related land planning pro-
cesses as a whole; institutional strategies for gaining recognition and action;
the specific role of public involvement; reporting experiences in attempts to
realize instream values in various contexts of dams, other structures, and
diversion; and other specific subjects of current concern. Although the
emphasis in the papers is reporting of knowledge within the general subject
area from many points of view, the underlying reason for developing this com-
prehensive knowledge base is to assist public action furthering instream values.

The assigned topic of this paper, '"Perspectives on Instream Flow Needs,"
is delightfully unconstrained and thus it lends itself to many different
approaches in an endeavor to make a relevant contribution. The approach taken
here is to discuss the problem of meeting instream flow needs: (1) in histor-

ical perspective; and (2) in a perspective of possible alternative futures.



To make successful current decisions in furtherance of a cause, one must be
able to see objectively that cause in terms of both of these perspectives.
Much more could be discussed than what follows; but, hopefully, this analysis

will provide valid and useful general guides.l

HISTORICAL PERSPECTIVE ON THE INSTREAM-OFFSTREAM ISSUE

The Fundamental Policy Conflict

Instream and offstream needs for water have been in fundamental conflict
for a long time. The paramount public right of navigation, an instream use,
was early established as basic policy in each of the American Colonies to which
the private riparian right to the use of water and related land must give way.
The protection of anadromous fish in their traverse of rivers was related to
navigation. The Supreme Court in Gibbons vs. Ogden (1824) affirmed that the
Congress under the Commerce Clause of the Constitution possessed the power to
regulate navigation. Navigable rivers were recognized as public highways.
Before the advent of the railroad in 1828, navigation was the only means of
bulk transport and the development of the navigable capacity of rivers and
canals was thus recognized to be a key instrument in economic development from
East to West. Wisconsin vs. Duluth (1877) confirmed the power of Congress to
spend federal funds for internal waterway improvements directly through the
Army Corps of Engineers.

"The right to divert the unappropriate waters of any natural stream to
beneficial uses shall never be denied," a provision of the Constitution of
Colorado when it became a State in 1876, established the legal base for heavy
reliance upon irrigation, an offstream use, in its economic development. The
arid West has generally followed suit.

These "instream'" and "offstream" doctrines came into major conflict in
consideration by the Congress of what came to be the Flood Control Act of 1944.
This Act authorized the Pick-Sloan Plan for development of the ten-state Missouri
River Basin for: mnavigation, hydroelectric power, flood control, and irrigation.
The upshot of this conflict was the adoption of the 0'Mahoney-Millikin Amend-
ment, proposed by senators from Wyoming and Colorado, respectively. This amend-
ment provided, in effect, that, whenever there had to be a choice between these
doctrines, then the offstream uses, consumptive uses in the upper basin would
be given priority over navigational needs in the lower Missouri River. The

resolution of this issue enabled major offstream and instream water resource



developments to occur that might not otherwise have been politically feasible
then or since. Continued delay in the development of upper basin irrigation

projects, particularly in South and North Dakota, however, may well have put

off prospects for confrontation to the year 2000 or beyond.

The success thirty-two years ago of Senators O'Mahoney and Millikin, with
the united support of the arid western states, indicates the political strength
then of offstream, largely irrigation, water users. The west is no longer as
united in support of offstream irrigation uses. But the defeat in the Idaho
House of Representatives on May 9, 1976, of a minimum stream flow bill indicates
that in that state the political clout of irrigators is far from dead. In a
few other western states with major irrigation potentials and overall rural
political orientation (particularly North Dakota, South Dakota and Nebraska),
irrigators with the support of offstream municipal and industrial water
interests prevent much, if any, legal inroad upon water allocation from con-
flicting instream uses. However, such political strength is no longer assured

in Colorado and, probably, in most other western arid states.

The Traditional Conservation Movement and Conflict Resolution

The Conservation Movement that became prominent under the leadership of
President Theodore Roosevelt and Gifford Pinchot after the turn of the last
century developed a political ideology that became dominant in the establishment
of specific policies until the 1960's regarding use of the nation's natural
resources. This ideology broadly encompassed and endeavored to harness politi-
cally what can be identified as three major policy thrusts.2

The development thrust, it can be asserted, is manifest in Alexander

Hamilton's Report on Manufactures, in the spirit of the frontier and the settle-
ment of the West. Economic development has been equated often with "progress"
in American society. The development thrust is clearly the strongest of the
three.

The progressive thrust in American politics is based on the value of

individualism. Economic development in American society is also seen largely
as a manifestation of individualism. But the individualism of the progressive
thrust carries with it the idea of egalitarianism: of Thomas Jefferson's
vision of a nation of yoeman farmers as the foundation of democracy, the Home-
stead Act of 1862, the anti-trust laws and of the '"160 acre rule' in support of
the family farm in the Reclamation Act of 1902.



The conservation thrust for Gifford Pinchot and his many followers meant

"sustained-yield" and "multiple-use" of natural resources. Sustained yield, a
concept of the nation's emerging scientific elite, grew out of developments in
scientific thought during the latter part of the 19th century.

The doctrine of the traditional Conservation Movement, as expressed by
Gifford Pinchot and repeated since by many others, extended Bentham's doctrine
of utilitarianism to '"the greatest good, for the greatest number, for the long-
est time." This epigram can be interpreted as responsive to the values of all
three policy thrusts. Another doctrinal statement often quoted was this:
"Conservation is not the locking of resources; it is their development and
wise use." Thus the Movement clearly aligned itself with development and
against preservation of resources as parks. Forestry meant economic use of
forests constrained only by sustained yield. Pinchot and his followers strongly
favored large scale development of hydroelectric power, an instream use, because
they foresaw the eventual running out of coal, oil and natural gas. Pinchot
also was a 'progressive'" and sought strong regulation of private development of
hydroelectric power under what came to be the Federal Power Act of 1920. He
did not support federal public development of hydroelectric power as did Senator
Norris and many other "progressives.'

The Inland Waterways Report of 1907 first enunciated officially the concept
of "comprehensive multiple purpose river basin planning and development." Mul-
tiple purposes then meant: navigation, irrigation, hydroelectric power and
soon, flood control. Also in 1907, President Roosevelt called for a 'broad,
comprehensive scheme of development'" of the Colorado River basin. In two vol-
umes in 1916 and 1918, respectively, E. C. LaRue of the U.S. Geological Survey
published such a comprehensive plan, setting the stage for subsequent develop-
ments. Of greater national significance was passage of Section 308 of the Flood
Control Act of 1927 which authorized the Army Corps of Engineers to make com-—
prehensive multiple purpose planning studies for all the major river basins of
the United States. It was these studies, around which strong regional political
support often coalesced, that led generally to the great river basin developments
of the 1930's and thereafter. The multiple purpose dam in which joint-costs are
shared, usually a more economic means of development for each purpose than a
single-purpose dam, became a great resolver of conflict and an instrument of
complementary regional resource development.

During this period when the development thrust was exceedingly strong, ways

were found to accommodate most major economic interests that asserted themselves.



For example, what has come to be known as the Fish and Wildlife Coordination
Act of 1934 provided for investigation of potential damage to fisheries from
water resource development projects and for measures in mitigation of damage

at the cost of the project. Accordingly, hundreds of millions of dollars have
been spent by the federal govermment through construction and operation of fish
ladders to provide sustained yield of the anadromous fish traversing the Columbia
River alone. This reconciliation, incidently, involved three uses of the river,
all instream: navigation, hydroelectric power, and fishing. The traditional
Conservation Movement, in its ideology and in its practical efforts, would
appear with hindsight to have maximized the centripetal political forces that
could build majorities to obtain the actioms sought. Its practical political
decision-processes involved ideological adherence, bargaining leading to com-

promise and vote trading.

The Environmental Movement

The Environmental Movement, or the new conservation movement of the 1960's
and since, included and built upon the doctrine of natural resource preservation
or the National Park tradition, which Pinchot and his orthodox followers rejected.
The first national park, Yellowstone National Park, was established in 1874. The
Sierra Club, so politically prominent and successful in recent decades, was
founded in 1892 by John Muir, the patron saint of resource preservation. The
Sierra Club, however, was not always so politically successful in clashes with
traditional conservationists. In the great Hetch-Hechy controversy over federal
authorization of a dam to be built by San Francisco which would back water into
Yosemite National Park, Pinchot and Muir engaged in a classic doctrinal debate
before a Congressional committee. Muir lost, and the dam was authorized by the
Raker Act of 1913. Preservationists generally lost such controversies until 1956.

The great public controversy over the proposed authorization of Echo Park
dam within Dinosaur National Monument and its deletion from the Colorado River
Storage Project Act of 1956 was the result of a major political effort by the
Sierra Club. It gave warning of things that could come.

Vigorous, and not completely anonymous, leadership by James McBrown, Asst.
Director of the Bureau of Sport Fisheries and Wildlife, with the support of
Secretary of the Interior Seaton and strong backup from appropriate interest
groups, obtained passage of the Fish and Wildlife Coordination Act of 1958. This
act added to previous acts bearing this title and provided for consideration and

inclusion of enhancement measures, in addition to measures for mitigation of



damage for fish and wildlife, in federally developed and licensed water projects.
Also during the 1950's scientific concern and controversy was brewing over the
effect of pesticides upon fish and wildlife. Rachel Carson, another federal
fish and wildlife civil servant but also author of the best seller, The Sea
Around Us, began work documenting ecosystem damage from pesticides which was
portrayed in her most influential book, Silent Spring, published in 1962.
Congressional establishment of the Outdoor Recreation Resources Review
Commission in 1958 and its subsequent report of January, 1962, sparkplugged by
the dedicated efforts of the late Joe Penfold, Conservation Director of the
Izaak Walton League of America, established a substantial consensus among the
initiated, both inside and outside of government, that laid a strong base for
the actions that were to come. The unanimous report in 1961 of the Bipartisan
Senate Select Committee on National Water Resources also laid a strong basis
for action. Finally, Congressional success in the latter 1950's in overcoming
opposition of the Executive Branch to an increased federal regulatory and
financial role in water pollution control indicated new dimensions of political
concern that could be tapped by strong, positive executive leadership.
Ideologically, and in terms of its practical proposals, the bulk of
President Kennedy's Special Message to the Congress on Natural Resources of
February 1961 was in the tradition of the Conservation Movement of Gifford
Pinchot.  Only in the last section on Recreation, did he call for action on
items outside this tradition: establishment of Cape Cod, Padre Island and
Point Reyes National Seashores, enactment of a wilderness protection bill, and
expansion of fish and wildlife opportunities. In these connections, he in-
structed the Secretary of the Interior, in cooperation with the Secretary of
Agriculture and others, to take the lead in development of a comprehensive
federal recreation land program and a long range wildlife conservation program.
As a first initiative along these lines Secretary of the Interior Stewart
Udall, within two weeks of taking office, told his staff of his goal to double
the acreage under the jurisdiction of the National Park Service within eight
years. He then set to work with staff formulating what came to be the Land
and Water Conservation Fund Act of 1965.% As enacted, this Act has financially
fueled not only great expansion of the National Park Service but also substan-
tially increased public recreation lands of the Forest Service and state and

local recreation agencies.- Positive executive leadership was also undertaken

*The author was Assistant Director and then Director, Resources Program Staff,
Office of the-Secretary, Department of the Interior, Feb., 1961, to April, 1966.
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early to enact a politically viable wilderness bill. This effort was success-
ful in 1964. Staff of the Bureau of Sport Fisheries and Wildlife were instructed
early in the Kennedy Administration to formulate a program for protection of
endangered species of wildlife. But this secretarial initiative reinforced by
subsequent events only materialized legislatively in stages and years later.

An Ecological Research and Survey Act was drafted in 1964; but this proposal

was put aside in the drive to enact many other bills with good chances of

success when support of the Ecological Society of America was not assured.

What came to be the Water Resources Planning Act of 1965 was proposed to
the Congress in July, 1961. The Water Resources Research Act was enacted in
1964. Under Interior's leadership new executive policies, standards and pro-
cedures for planning of water and related land resources were developed. These
guidelines, approved by President Kennedy on May 15, 1962, embodied for the
first time the concept of multi-objective planning with the three objectives of
development of resources, their preservation in particular instances as ''open

1

space, green space and wild areas of rivers," all to be consistent with the

well-being of people. The preservation objective was made capable of realiza-

tion by the Wild and Scenic Rivers Act of 1968 and related legislation. Among
the major controversies that were settled in the Colorado Basin Project Act of
1968 was that with regard to Marble and Bridge Canyon dams, by their deletion
in the interests of natural preservation.

With strong Executive Branch endorsement, the Water Quality Act of 1965
was enacted with overwhelming Congressional support along with other major
legislation of the éame genus, including the National Environmental Policy Act
of 1969, during the balance of the decade.

On the ideological level of political discourse, major changes had occurred
by 1965. President Johnson sent to the Congress a Special Message on Conserva-
tion and Restoration of Natural Beauty in February, 1965, calling for a 'new
conservation," for specific measures consistent with the concept of environmental
quality, and for a White House Conference on Natural Beauty in May, 1965.

Increasingly, as the decade progressed, the word "enviromment" was used
officially as a general referent to the object of concern, rather than "natural
resources.'" Why? Because '"resources' connotes an economic dimension. ''Nature'
and "natural," on the otherhand, could not encompass the Administration's interest
in preservation of historic buildings, landscape architecture, control of highway
billboards and screening of junkyards--all seen as means of enhancing environmental

quality. The animus which largely guided development of this official ideology
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of Environmental Quality was concern for the aesthetic and the ethical in the

tradition of Emerson, Thoreau and the 19th century Naturalist, with resource
development concerns on the back burner. This motivation is evident in a book,

The Quiet Crisis, 1963, by the most important contributor to this political

development, Stewart Udall, during his eight years as Secretary of the Interior.

By 1969 the name of the game had so changed at the national level of poli-
tics that when President Nixon appointed a frontier-development Governor of
Alaska, Walter Hickel, to be Secretary of the Interior, Hickel was almost cru-—
cified in confirmation hearings. A long-term fully-believable Republican
environmentalist, Russell E. Train, had to be hurriedly recruited from his
position as President of the Conservation Foundation to be Under-Secretary of
the Interior. Clearly, by the end of the decade, the Environmental movement
was politically very real.

For many people, however, the first Earth Day in April, 1970, marks the

3

beginning of the Environmental Movement. It appears to them to have begun on

the university and college campuses with thousands of students responding to

prophecies by academic scientists of "ecocatrostrophe."

The prophecies were

of famine due to overpopulation; of widespread poisoning or cancer from radio-
active particles, pesticides, fungicides, mercury, lead, etc.; globally exces-—
sive production of carbon dioxide; progressive destruction of the ozone layer
that envelopes and protects life on earth; and others. Statements were made of
"only fifteen more years of human life oﬁ earth" unless corrective measures were
quickly instituted. The Environmental Movement became one of the several popular
protest movements of the time.

On a more general intellectual level, current civilization was seen as lack-
ing understanding of, and ignoring, ecological truth. Ecology as science is far
from new. George Perkins Marsh might be said to be the first American ecologist;
he first published his Man and Nature in 1864. What was new in the early 1970's
was a general conversion of ecology's scientific paradigm into a normative
paradigm, a general intellectual base for political action.

Scientifically, the ability of natural systems to persist and perform their
functions despite inevitable environmental change is said to be related to the
complexity of such systems. The more species of plants, animals and micro-
organisms that have co-evolved to share the energy flowing through an ecosystem,
the more stable it is likely to be. Thus decline in biological diversity is seen
as a major source of instability of natural systems that support human life.
Decline in diversity is believed to be rapidly occurring in fact over major parts

of the earth due to the impact of modern civilization.%
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Normatively, this decline is taken to be bad. Human survival and survival
of other endangered species indefinitely into the future is a fundamental value
to be strongly fostered politically. Preservation of extensive lightly exploited
natural communities to serve as ecological buffers and reservoirs of diversity
(not just national parks and wild areas for human re-creation and edification)
is the strategic means, hopefully, for realization of this value.

Environmental Survival, ideologically and rhetorically embellished around

this basic ecological theme, came to dominate motivation in the Environmental
Movement of the 1970's. The aesthetic and ethical motivations of the 1960's
were still present; but they were secondary, if not non-existent, for many new
environmentalisl:s.3
In proposing establishment of the Environmental Protection Agency and in
other ways, President Nixon early responded to this new political dimension of
the Environmental Movement. Nevertheless, passage of the Water Pollution Act
Amendments of 1972--which strongly reflected normative ecological thought in
its environmental enhancement objectives, standards, and investment implica-
tions--had to be passed by the Congress over his veto. In his message to the
Congress on Natural Resources and the Environment of February, 1973, he spoke
defensively of the Nation being "well on the way to winning the war against

' More

environmental degradation--well on the way to making peace with nature.'
significantly, the bulk of the message covered many useful and specific pro-
posals to the Congress in the interests of environmental survival or security.
In the next to the last paragraph though, Nixon said that '"one of the highest
priorities of my Administration in the coming year will be concern for energy
supplies." This concern for running out, like that of the traditional Conser-
vation Movement, was for sustaining economic development as well as military
security. The political and administrative problems of energy vs. the environ-
ment have been with us since.

Today, as regards water and related land resource planning, the Environ-
mental Movement, motivated both by desires for environmental quality and sur-
vival, works within the institutional arrangements authorized by the Water
Resources Planning Act of 1965, as amended. Through principles and standards
for planning established by the Water Resources Council and through Federal-
State river basin commissions and other means created to coordinate and carry
out planning, both instream and offstream water uses are considered. All types

of water interests and related intellectual disciplines are involved in the
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processes of both the Council, the Commissions, and related agencies. As a
result of this more balanced approach to planning than in the past, the recent
Snake River Basin Plan prepared under the aegis of the Pacific Northwest River
Basin Commission, for example, recommends: allocation of available water to
future use for irrigation, municipal and industrial water, thermal power and
instream flow uses, authorization of appropriation of water for instream flow
purposes, and authorization of 'natural and recreational river systems and for
local greenway and greenbelt programs.

The two objectives for plan formulation set forth in the Principles and
Standards of the Water Resources Council that displaced those established in
1962, noted above, are: 1) National Economic Development, and 2) Environmental
Quality.6 Both objectives are to be equally considered; neither objective has
been established as the superior of the other. The distribution of value among
possible planning elements inspired by these objectives and included in a com-
prehensive plan is to be unique to the locale and time of the plan, except to-
the extent Federal or State regulatory acts (e.g. the Federal Water Pollution
Control Act) has previously determined the result. This means that those
motivated by the Environmental Movement in the planning of water and related
land resources must seek their ends, professionally and politically, in each
planning exercise, or they must successively stack the deck through previous
regulatory legislation. Many people who may have believed that this latter
was being done by the National Environmental Policy Act are now learning other-
wise.

Preservation of opportunities for sport and commercial fisheries is by now
a relatively old instream end to be sought and sometimes achieved in planning
and subsequent action. Representation in the planning process of those con-
cerned specifically with preservation of non-games species, together with those
motivated by very broad ecological objectives, is legitimate in the planning
process as now officially established. This enlargement of representation
beyond that of '"fish and game'" has caused problems for the more traditional
fish and wildlife biologists, but these problems are not nearly so traumatic
as those experienced by most civil engineers and many economists!

Whether the present professional/political institutional system of planning
water and related land resources basin by basin, within a context of multi-
interest public participation, can overcome evident centrifugal political forces
and can find on a regular basis coalitions of effective political support for

action appears doubtful unless substantial institutional changes are made.7
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Also, to overcome frustration and waste in planning and efforts to obtain action,
it would appear essential that a basic choice, backed by an effective national
consensus, be made between National Economic Development as the primary official
objective with Envirommental Quality secondary, or vice versa. Whichever objec-
tive is given greater general value, much greater applied scientific knowledge

is needed on the consequences of human intrusion upon natural systems. Based

on this knowledge much more sophisticated normative standards than we now have
to guide planning and action are needed to achieve, hopefully, a sustainable

relationship between man and nature in the future.
ALTERNATIVE FUTURES AND INSTREAM FLOW NEEDS

No official recognition has yet been given to ''Limits of Growth'' in terms
of economic development or population, worldwide or nationally. It has long
been the policy of the United States to foster growth in gross national product
indefinitely into the future at around 4 percent per year, a bipartisan target.
The AFL-CIO in its advice to the platform committee of both major political
parties in 1976 has come out against "mo growth,'" and the U.S. Chamber of
Commerce has probably done likewise.

There is no official population policy of the United States. The political
problem of establishing such a policy has apparently been avoided in recent years
by the decline in fertility relative to the death rate’™ This relationship now
points toward no growth after the turn of the century, assuming that net legal
and illegal immigration does not vitiate this possible result.

With economic growth compounded at 4 percent per year in the United States
indefinitely into the future, to say nothing of the economic growth aspirations
and possibilities of the rest of the world, the Environmental Movement's vision
of the requirements for maintaining a sustainable relationship between man and
natural systems would seem unattainable. Instream natural biological systems
would be in great jeopardy, to say the least, unless necessary effluent control
is found to be compatible with substantial economic growth. -

Without much, if any, overall overt policy control no growth though in per
capita real income in the United States, at least, would seem to be a possible
alternative future after the turn of the century. Higher relative prices for
imported raw materials, combined with eventual fall off of demand from abroad for

our products of agriculture, is a good possibility. As real income per capita
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expands to 2000 the declining marginal utility of material goods, together with
an increased demand for leisure cutting the standard work week below forty hours,
could set in motion major macro influences on economic growth. The third TV

set or automobile is not as important as the first or second. And, in the last
century, average hours of work have declined ffom seventy to forty. There is
nothing sacred about forty. The assumption of insatiable economic demand in a
developed society is certainly questionable.

No growth in population and in per capita national income after the year
2000 for the Nation as a whole would lessen environmental problems in some parts
of the nation and have major environmental implications. But major struggle
between development and the environment in the West and South would appear
destined to continue. Long term trends in internal migration from the north-
eastern and northcentral areas to the West and South could well continue.

No growth means more pressure for recreational experiences, including fish
and wildlife, throughout the Nation, but especially in the West where water is
relatively scarce. Whether the Nation keeps growing in economic terms or
whether it goes into a state of no growth nationally, the struggle to meet
instream-flow environmental needs will continue. No national environmental
standards have yet been formulated, let alone subjected to the political process,

that could do away with this struggle, basin by basin.
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I. Introduction

You will forgive me, I trust, if I draw on some experience
gained during an earlier part of my life for the introduction
to my presentation today. I think this experience is useful to
show why, at a rather tender age, I learned to appreciate the
necessity of diverting water from the stream to make crops grow,
as well as the importance of preserving the watercourse for its
environmental and social values.

I was born and raised on the desert of southwestern Utah,
where water was scarce and where one naturally developed an
* appreciation of the vital role of water and the wonders it can
perform, whether in or out of the watercourse. Years later, in
England, I always enjoyed the rain, because I remembered how
important it had been to the needs of the desert, and that there
had never been enough, though my companions in England perceived
no particular fascination in the daily downpour.

Not all memories associated with water use on the farm were
entirely pleasant. I remember irrigating, particularly at night,
when the water flooding between the dikes would force the wildlife

to seek refuge on the dikes where you had to walk to change the
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water settings. It never failed to release a little adrenalin
into my system when a snake would wind itself around my boot,
or when a pheasant or meadow lark would fly up in front of my
face in the dead of night.

Instream uses were quite limited in that area. The primary
excitement derived from swimming in the river was waiting to see
whether you would get typhoid fever. But we did fish in the
river in the summer, and we ice skated in winter when it was
frozen over.

That river was the Sevier River, which has its‘headwaters
near Bryce Canyon National Park, and which used to terminate
in Sevier Lake, a lake that was about thirty miles long and
ten miles wide--before diversions from the stream took their
toll. The Sevier River system is probably subject to a more
intensive use than any stream system in the United States, and
Sevier Lake is now totally dry, as is the main stem of the river
for about 20 miles upstream from the lakebed. There are simply
so many diversions from the river, and so many impoundments on
it, that it no longer has sufficient water to reach the old
lakebed.

Sevier Lake and the lower reaches of the river were dry
from my earliest recollection, and so I have no first-hand
knowledge as to what the social values used to be. Indians
used to hunt waterfowl there, and I have found arrowheads and

pottery along the shores of the dry bed. And my father used
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%\\to tell me that, when he was a boy, he and his friends would
hook a team of horses to a wagon and go to Sevier Lake and
spend a couple of days, and shoot enough ducks and geese to
£fill the wagon box. They would then return home and the
waterfowl would be bottled, or "canned" if you prefer the
euphemism, for winter use. Of course, that was before conser-
vation laws placed limits on the number of ducks and geese
you could shoot.

Perhaps even at that time it was improvident to take
wildlife in those amounts, even discounting the story a bit
to allow for the exaggerations that sometimes creep into our
telling of stories about the good old days. Even so, while
I don't think that I would have been too interested in eating
bottled ducks all winter, I would have enjoyed the opportunity
to hunt when waterfowl was present in such abundance. But
waterfowl will never return to Sevier Lake.

I think that you have to live in an area where outdoor
esthetic values are scarcé before you can truly appreciate
the importance of preserving and protecting them. In a humid
area like Virginia, where I lived for several years, it seemed
that the State was blanketed with trees and grass, and so it
was not too disturbing to see trees being removed to clear a
construction site. But on the desert, where there are virtually
no trees, it was a very sad experience to see hugh cottonwoods,

planted by the early settlers, later destroyed because they were
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considered to be harmful phreatophytes whose roots drew too
much water from the stream.

The annual outing that I looked forward to most, as a
boy, was the fishing trip that the family would take in June
after the hay was cut, hauled and stacked. We always went
to Trout Creek, which is in the Deep Creek Mountains of
western Utah near the Nevada border. The trip always seemed
long across the desert, but it was a rewarding experience, |
because the stream, though small, was clear and pure, and
was loaded with nétive trout. The banks wére lined with
willows and birch trees. I did not have a chance to go back
to Trout Creek between 1948, when I went away to college, and
1974, when I decided to let my kids experience the same fun
I had had in catching those native trout.

But Trout.Creek was not the same in 1974. It had been
lined with cement, in a rather crude manner, but still effec-
tive enough to kill streamside vegetation and fish. The birch
trees and willows that had graced the dry bench were gone,
no fish could be found, and all that remained was a very long
cement trough which carried the water from its canyon source
to marginal irrigation uses on the alkali flats below. I am
aware of no better illustration of a poorly conceived program
to "improve" the use of water resources. It also served as a

reminder to me, if I needed one, that you can't go home again.



I have retained an interest in farming, and‘I still have
farm lands and consumptive use water rights. But I realize
that the day has not only come, but in fact has long since past,
when the public interest demands that environmental and social
values of watercourses be considered, preserved and protected
in a manner consistent with society's need for orderly economic
development.

This brings us, then, to a consideration of the ways in
which instream flows may be preserved or protected under state
laws. I hope we can prevent this subject from becoming as dry

as the bed of Sevier Lake.

II. Examples of Strategies that may be Employed under State
Law to Enhance Instream Uses

A. Scope of the Analysis

21

There are various legal concepts that justify regulation

of water use by the states and by the Federal Government. Some
of these concepts are based on constitutional considerations,
some on statutes, and some on judicial doctrines. In many in-
stances there have been, and still are, conflicts between the
United States and the states concerning their respective propri-
etary rights and regulatory powers. I shall refrain from iden-
tifying or summarizing these concepts, because I believe they
will constitute the substance of Professor Frank Trelease's

presentation tomorrow morning.
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It should also be noted that the statutory and regulatory
regimes for regulation of water resources vary from state to
state. While the appropriation states have very much in common,
they also have a significant number of difference. And riparian
states differ markedly from appropriation states, although some
of the Federal programs, such as those created by the 1972
Amendments to the Federal Water Pollution Control Act, are
serving to create some degree of uniformity in some state
programs. But time does not permit an exploration in this
paper of the differences among the states.

The historic stumbling blocks to protecting instream uses
in the western states have been the requirements that water
must be (1) physically diverted from the stream and (2) applied
to a beneficial use before an appropriation right could be
acquired.il These trammels are no longer insurmountable,
although in some states legislation is required before effective
measures can be implemented to protect instream flows. More
difficult questions arise, however, when state constitutional
provisions provide, in substance, that appropriation for bene-
ficial use shall never be denied. The Idaho Sup:eme Court has
had no difficulty in finding that protection of/énstream flows

is consistent with its constitutional provison;  but Colorado,
/3

which has a similar provision, has yet to answer this question.
The purpose of this paper is to illustrate various kinds

of techniques, approaches and strategies that have been used,
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or may be used, under state law to protect streamflows. The
material that follows is sort of a laundry list of such
strategies. The list is not inclusive, and I suspect that
different people would compile the illustrations differently,
both with respect to the strategies selected and the sequence
of their presentation. Be that as it may, it should be remem-
bered that these examples are intended merely to illustrate
techniques, and we shall not pause to evaluate the legal ramifi-
cations of each technique. Since the audience is comprised of
representatives of various professions and disciplines, the
task at hand is to survey the practical utility of the strategies
selected.

With the foregoing limitations and caveats, let us proceed

to the specific strategies.

B. Specific Illustrations

1. Interstate Compacts

Interstate compacts cannot be created unilaterally
by a single state, but they result from state action because
they are negotiated by states. The United States need not be
involved in the negotiation, but Congress must approve such
compacts as a constitutional requirement.éé These compacts should
be distinguished from Federal-Interstate compacts, such as those

on the Delaware and Susquehanna Rivers, where the United States

actually becomes a party to the compact.
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Interstate compacts necessarily have an impact on instream
flows, because they provide certain allocations and apportionments
to the states, and flows adequate to meet these obligations must
be sustained. The Colorado River Compact provides, for example,

that an average of 7,500,000 acre-feet of water must flow past

/5

Lee Ferry in Arizona each year to satisfy lower basin entitlements.
These flows élso aré'regulated to some extent by hydrologic criteria
which are designed to optimize generation of hydroelectric power
in reservoir releases.

The pertinent point, I suppose, is that the conventional
wisdom of earlier years failed to take into account the social
and environmental values of instream flows when interestate
compacts were negotiated; and, to the extent that minimum flows
or stream yields are provided for in such compacts, such results
were designed to serve purposes other than instream values. It
would be appropriate, I think, for States to plan for the protection
and enhancement of instream uses as direct purposes of such a
compact, along with the allocation and apportionment of waters
for economic and consumptive use purposes. This opportunity, and
obligation, should be kept in mind when new compacts are negotiated

or when existing compacts are amended.
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2. Purchases and Contracts

All state wildlife agencies have the authority to
enter into contracts to advance and support their statutory
missions. With very little imagination, contracts can be nego-
tiated to provide for instream flows. In Utah, for example,
the Division of Wildlife Resources has participated financially
in the construction of new reservoir facilities, most commonly
‘purchasing conservation pools and public access rights, but in
some instances purchasing sufficient water to provide for releases
for streamflow augmentation during critical times of the year.

A number of contracts have also been negotiated in reservoirs
that were constructed many years ago. In some instances, conser-
vation pools have simply been acquired by buying part of the
water rights held by an irrigation company; and in other instances
similar rights have been acquired when an older facility has been
enlarged or modified. Not all of these arrangements have provided
for releases to augment downstream flows, but if such a need had
been critical, and if the Division had had sufficient money, such
arrangements would have been possible.

There are any number of arrangements that might be cpnsummated
through such negotiation. It would be possible in many instances,
for example, for a wildlife agency to purchase water shares in a
mutual irrigation company and hold such water in storage for
release during critical low flow periods, and to sell the released
water to users far enough downstream so that the purpose of stream

augmentation would have been satisfied. Complications will arise,
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of course, but in most cases they can be worked out to accommo-
date the particular concerns of the parties and the hydrologic
features of the watercourse.

In short, this avenue of purchases and contracts derived
through negotiation should not be overlooked, and it is impor-
tant not only for new project construction, but élso for existing
facilities on watercourses where the entire water supply has

been fully appropriated.

3. Legislation Protecting Scenic Rivers

Where watercourses have particular scenic and
esthetic values, some states have enacted legislation to protect
these values. One of the earlier efforts was that of Oklahoma

/6
in 1970, known as the Scenic Rivers Act, which provides for
protection of certain free-flowing streams which:
possess . . . unique natural scenic beauty,
water conservation, fish, wildlife and
outdoor recreational values. . . ./7
The statute also recites that its purpose is to:
. . preserve these areas for thé benefit
of the people of Oklahoma . . . as a part
of Oklahoma's diminishing resource of free-
flowing rivers and streams./>
The act identifies specific reaches of particular
streams and provides for protective  measures to perserve natural
scenic values, and further provides for the elimination of pollu-
tion in these waters. In essence, the statute seeks to maximize

public use and the protection of social values, while, at the

same time, protecting private rights.
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4. Legislative Definition of Navigability

States have regulatory authority over navigation
on the navigable waters within their borders. If the waters
are navigable waters of the United States, then the state
authority is subject to the paramount regulatory authority
of the United States; but if the waters are the navigable waters
of the states, the state regulatory authority controls the use
of the watercourse.ég Since the public trust over navigable
waters extends to all waters that are navigable, a more inclusive
test of navigability will extend the public trust to more water-
courses.

Many states follow the Federal test of navigability, which
requires that the watercourse be capable of supporting commercial
navigation.ﬁ:g But, for purposes of the public trust, the states
are at liberty to declare their own test of navigability, and
some have adopted tests much more inclusive than the Federal test.
Idaho, for example, has enacted legislation that declares that
certain streams are navigable for the purpose of fishing, and,
after naming such streams, further provides that every other
stream or part thereof will be deemed navigable if:

. . . logs or timber can be floated to market or

the place of use during the high water season of

the year. For the purpose of this act, logs and

timber are defined as any cut timber having a

diameter in excess of six (6) inches; high-water

is defined as the time of year when the_stream
normally carries its greatest volume./-=
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This is, indeed, a very inclusive test. As an aside,

it might be worthy of note that a case is now pending before
the Idaho Supreme Court which is based in part on this statute,
and which involves competing claims for fishery resources. A
small inlet on the Snake River was diked and commercial fish
ponds were constructed. Since springs flowed into the inlet,

a source of fresh water was available to flow through the fish
ponds and make it possible to raise trout for sale. An action
was filed by private persons, invoking the statute cited above,
claiming that the inlet was a navigable water that could not be
appropriated for private use to the exclusion of the public.
The district court agreed, and ordered that the fish ponds be
removed. Since the Idaho Supreme Court has not yet acted on
the appeal,élzit is too soon to say whether the lower court's

decision will be upheld.

5. Judicial Definition of Navigability

In some States, even in the absence of a legislative
definition of navigability, the courts have established inclusive
tests of navigability, thereby extending the protection of the
public trust to all waters falling within the judicial definition.
Quite commonly, a "pleasure boat" test of navigability has been
applied. Illustrative examples are found in cases decided by the

/13 /14 /15
courts of Minnesota, Wisconsin and Oklahoma.
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6. State Regulation of Navigation

States have authority to regulate their navigable
waters to aid navigation, and, since navigation is an instream
use, flows to support navigation might also support wildlife.
In the west, where pastemphasis has been on diversions and
consumptive uses of water, very few efforts have been made to
require instream flows sufficient to support navigation. But
there is no reason why the states should not now focus more
attention on this prospect, particularly in the light of the
fact that no compensation would have to be paid to those making
diversion from the stream by virtue of the state navigation
servitude.élé

To keep things in perspective, let me repeat once more
that the Federal Government has superior regulatory power on
the navigable waters of the United States and their tributaries,
and state regulationsicannot conflict with Federal regulations
on those Waters; but states have sole regulatory authority over

/17
navigation on the navigable waters of the states.

7. Instream Reservations by State Agency

Some states authorize an agency of the State to
withdraw or reserve instream flows sufficient to satisfy instream
needs. This is not to say that instream needs have a priority
over consumptive use needs, but is to emphasize that administrative
action to withdraw or reserve instream flows against other appro-

priations or diversions is an important technique. 1In 1969 the
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State of Washington authorized the Department of Water Resources
to reserve minimum flows for fish, game, and other wildlife

/18
resources when requested to do so by the wildlife agencies.

8. Appropriations by State Agency

In 1969 Montana enacted a statute which authorized
the Montana Fish and Game Commission to appropriate water from
streams named in the statute, "in such amounts as may be necessary
to maintain stream flows necessary for the preservation of fish
and wildlife habitat."ng This procedure is similar to appropria-
tions made for consumptive uses, but the substantive difference,
of course, is that the very purpose of such instream appropriations
is to protect the streamflow from excessive diversions.

The 1969 statute went on to provide that such appropriations,
when made, would have a priority of right over other uses until
such time as the state district court should determine that the
water was needed for a use "more beneficial" to the public. And
so it was possible for the instream apéropriations to be divested
by changing circumstances and needs. The most curious provision,
it seems, is that which placed upon the district judge the respon-
sibility of determining public policies and priorities to assess
which uses are more beneficial to the public.ég_g Ordinarily policy
questions such as these are determined by the state legislature,

or by administrative agencies with delegated authority to establish

such policies, and not by the courts.
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It might also be noted that in 1973 Colorado enacted a
statute,églpopularly known as Senate Bill 97, which recited
in its title that it was for the purpose of '"providing for the
appropriation of water by the State of Colorado to protect the
Natural Environment." Section 1 of that statute eliminated
the "diversion" requirement for appropriations and enlarged
the statutory definition of "beneficial use," which already
included fishery and wildlife,zggto include "the appropriation
by the State of Colorado . . . of such minimum flows between
specific points or levels for and on natural streams and lakes
as are required to preserve the natural environment to a
reasonable degree."

Another provision authorizes the Colorado Water Conservation
Board to make‘appropriations, on behalf of the people of the

"

State of Colorado, of waters in natural streams and lakes
/24
may be required to preserve the natural environment." Before

as

doing so, however, the Board must request the recommendations
of the Division of Wildlife and the Division of Parks and Out-
door Recreation.

9. Statutory Moratorium on Appropriations and
New Diversions

State water records do not have the accuracy and
reliability that real estate records do, and it is often difficult
to determine with any degreé of accuracy the extent to which the

. /25
waters of a stream are appropriated. Moreover, in some instances
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the hydrologic data and flow records for the stream need
further supplementation, refinement and evaluation to assess
fully the available water supply.

Because of factors such as these, it becomes difficult
to determine the amount of unappropriated water that might be
available for withdrawal or reservation to protect instream
flow needs. As a result, in some instances it might be
advisable to declare a moratorium on further appropriations
pending a study of present appropriations and prospective needs
for diversions and instream flows.

Montana, for example, provided for such a moratorium on
the Yellowstone River in 1974, when it enacted a statute which
withdrew the waters of that river from further appropriation
for a three-year period, during which time a thorough study was
to be made of the available water supply and present and prospec-
tive water-use needs, including instream flow needs.ézé Applica-
tions to appropriate pending at the time of the enactment cannot
be acted upon until the study is completed. One of the applica-
tions now pending was filed by the Montana Fish and Game Commis-
sion on March 4, 1974, and it requests a substantial reservation
of flows to preserve instream values. The recommended minimum
streamflow would yield an annual discharge at Billings in the
amount of 3,800,000 acre-feet, 6,300,000 acre feet at Miles City,

and 7,000,000 acre-feet at Sidney.
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10. Administrative Moratorium on Appropriations
and Diversions

Sometimes states have general legislation which
authorizes an administrative withdrawal of unappropriated waters.
Some of these statutes were enacted long ago when instream values
were of no particular concern, and when diversions and economic
uses were paramount concerns. However, the language in a Utah
statute seems to be sufficiently broad to permit an administrative
withdrawal of water to protect instream values.égz That statute
provides that when the State Engineer and Governor jointly agree
that the "welfare of the state demands it," the Governor can
preserve the surplus and unappropriated waters of any stream
"for any use whatsoever" by suspending "the right of the public
to appropriate such surplus or unappropriated waters." It seems

plausible that this statute could be dusted off and used to

protect instream values.

11. Conditions in Water Use Permits

Another technique is to impose conditions and
restrictions when water use permits are issued or when applications
to appropriate are approved. These conditions and restrictions
could be designed to protect important instream flow needs, and
this could be done whether the permit was for the construction
of a reservoir or simply for direct diversion from the stream.

In the case of é reservoir, the permit might require that
a minimum flow be sustained through reservoir releases as a

condition to construction of the reservoir; and, in the case of
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direct diversion permits, it could be stipulated that there
would be no right to divert when the stream fell to a certain
level or to a flow of a specified number of cubic feet per
second. California has used this technique, and it seems to

/28
hold promise for states that have not yet considered it.

12. Conditions on Transfers

One feature of an appropriation water right is
that it may be sold and transferred, and sometimes the purchaser
desires to change the point of diversion, place of use, or nature
of use (such as from an irrigation use to a municipal or industrial
use). And sometimes the owner of the water right will desire to
make such changes without actually selling the water right to
another party.

It would seem to be appropriate to consider the impact of
any such proposed change or transfer on the natural stream
environment, and to approve such changes and transfers only when
such imsgct is not/giasonable or unduly harmful. Colorado,égg

0

Montana and Utah, through differing devices, seem to be

taking such an approach.

13. Conditions on Exchanges

Exchanges must be distinguished from transfers
and changes. The latter relate to changes and transfers in water
use on the same source of supply where the original appropriation
was made, whereas exchanges contemplate moving the water right

/32
to a separate source of supply. Most commonly, this arises
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when a proposal is made to move the water right from the main
stem to a tributary, or from a tributary to the main stem, or
from one tributary to another.

There seems to be no reason why the same environmental
considerations that might be applied to changes and transfers

could not also be applied to applications for exchanges.

14. Prohibitions on Transfers and Changes

Montana seems to have gone the furthest in
restricting transfers and changes by enacting a statute in
1975 which prohibits transfers from agricultural to industrial
use when the amount involved exceeds 15 cubic feet per second%g_g
While I have refrained from cémmenting on the legal aspects
of the mechanisms discussed, I must say that there are serious
questions concerning the constitutionality of this statute. If

it is valid, then I suppose that a similar prohibition could be

imposed on exchanges.

15. Permits for Limited Periods of Time

Traditionally, appropriation water rights have
been acquired in perpetuity, without regard to the period of
time that the appropriator actually needs to use the water in
order to satisfy the purpose of the appropriation. In many
cases it is obvious that the appropriator does not need to use
the water in perpetuity. A mining operator will not need the

water after the ore body is mined out; a sand and gravel washing
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operation might be commenced for the sole purpose of a single
construction project, such as a major dam; and many similar
illustrations could be cited.

The question, of course, is whether a water right acquired
for such purposes should be in perpetuity or only for the period
of time required to satisfy the intended use. If awarded in
perpetuity, the owner most likely will sell and transfer the
right when he no longer has a use for the water; but if awarded
only for the period of time required to satisfy the original use,
the water would return to the watercourse after expiration of the
permit, and would be available to satisfy instream flow needs
or other benericial purposes. And, as a general proposition,
such fixed-period permits would give the state water rights
administrator a good deal more flexibility in allocating and re-
allocating the water resource.

In some states such fixed term permits may be implemented
without specific statutory authorization, so long as there is
general éuthority to approve water applications and there is
no direct conflict with any other statutory provision. I think,
for example, that the Utah State Engineer would have had such
authority, but the question is now moot because the‘Engineer
sought and received express legislative authority Liito approve
applications for fixed periods of time--although the farm lobby
succeeded in getting agricultural uses exempted from this provi-

sion.
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Thus, the implication of the statute now is that water
rights acquired for agricultural purposes must be in perpetuity,
whereas, prior to the statute, there was no such implication,
and it is likely that the State Engineer could have imposed
fixed periods on all water appropriations, whether for agricul-
ture or otherwise.

It is not entirely clear to me, however, that the exemption
for agricultural uses will be an unmitigated boon to farmers.
The State Engineer must still evaluate all applications to
determine, among other things, whether the proposed use will
interfere with the more beneficial use of water and whether it
will prove detrimental to the public welfare. It seems quite
possible that an application to appropriate water in perpetuity
for irrigation purposes might conflict with more beneficial uses
of water in the future, and might otherwise prove detrimental
to the public welfare--whereas an application to appropriate
water for an irrigation use for a fixed period of time, say 20
years, might not. In such an event, the application might be
denied, whereas it might have been approved for a limited period

of time if the statute had not provided the exemption.

16. Statutory Criteria to Protect Instream Values

Another technique for considering and protecting
instream values is realized through statutory criteria which
require the administrative officer to reject any application
to appropriate when it appears that it would unreasonably inter-

fere with instream flow needs. It is important to visualize
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that, under this technique, it is the legislature that requires
instream values to be considered, but it is the administrator
who actually determines whether any specific proposal to divert
water would result in an unacceptable impairment of instream
values.
/35

Utah enacted such a statute in 1971, wherein an additional
criterion was added to those previously in effect. The pertinent
part of the 1971 amendment provided that any application to
appropriate water must be rejected by the State Engineer if,
after investigation, he determines that such proposal would
"unreasonably affect public recreation or the natural stream
environment."

17. Enlightened Administrative Interpretation of
Broad Statutory Criteria

Even though, historically, state administrative
officers have not been concerned with instream values when acting
on applications to appropriate water, it is quite possible that
they have had authority to take such values into consideration.
The administrative officers almost always have had authority to
take the "public interest" into consideration, but they often
took a narrow view as to what the public interest was. Most
administrative officers have authority to promulgate rules and
regulations to implement the statutory authority vested in them,
and it seems entirely appropriate for such officers to set forth
in their regulations the criteria which will be used to ascertain
the public interest. And there is no reason why these criteria

cannot embrace instream values.
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The Utah State Engineer has distributed for public comment
a preliminary draft of rules that contain such provisions, but
he has not yet taken any final action to approve and implement
them. The pertinent observation is that the Utah State Engineer
has been required for many years to determine whether a proposal
to appropriate water would interefere with the "more beneficial

use" of water or would be "detrimental to the public welfare,"
but he had never taken any steps to define these broad criteria
or to develop any specific criteria by which they could be
determined. The new regulations, as proposed in draft form,

would require an evaluation of positive and negative impacts

on economic, social, recreational and environmental values that
/36
~

would result from the proposed use, in addition to other specific
criteria set forth in the review draft of the regulations.

It might be observed that in 1971 the Utah legislature
added an additional statutory criterion, mentioned earlier,
which required the State Engineer to reject any application that
would have an unreasonable affect on public recreation or the
natural stream environment. But the new draft rules now under
review, it seems to me, would have been authorized by the earlier
legislation.

Some questions might arise under this mechanism when instream
flows are preserved and applications to appropriate are denied
when there is unappropriated water in the source, and these
questions will depend on the particular state. Questions as to

the "diversion" requirement and "beneficial use" concept might
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still arise in some states, although the answer seems to be
that the instream flow is not an "appropriation" under this
strategy. The administrative officer has simply determined
that the public interest would be better served by leaving
the water in the stream. It must be conceded, however, that
where instream values are not "beneficial uses," it would be
difficult to sustain administrative action which denies a
proposed appropriation that would qualify as a beneficial use,
for the purpose of protecting a public value that does not
qualify as a beneficial use.

18. Imposing More Stringent Burden of Proof
on Large Applications to Appropriate

Montana has devised a mechanism, apparently
designed to protect instream values, which imposes a more severe
burden of proof on those appropriators who seek to appropriate
flows in excess of 15 cubic feet per second%gz The traditional
requirement in most states has been that an applicant must make
at least a prima facie showing that there is sufficient unappro-
priated water in the source to satisfy his proposed appropriation,
but the Montana statute goes further by requiring a clear and
convincing showing that the appropriation would not interfere
with other water rights%éﬁ It must be borne in mind that the
Montana Fish and Game Commission is authorized to acquire instream
rights, and so any applicant who desires to divert 15 cubic feet
per second, or more, must make a clear showing that any instream

rights so held by the Commission will not be impaired. In many

cases, this might be an insurmountable burden.
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19. Demanding Increased Efficiency in Existing Uses
before Allowing further Stream Depletions

Appropriation law has always required water users

to employ a reasonable degree of efficiency in their use of
water, so as to avoid waste. Indeed, the very concept of
"beneficial" use contemplates that the method of diversion,
means of conveyance, and application to use will be reasonable
so that quantities of water in excess of those beneficially
required will not be diverted from the stream. Courts have
generally been quite liberal in construing this requirement,
however, and in many cases rather substantial losses--particularly
in conveyance systems--have been sustained as being reasonable%ig

The time has now come, it seems to me, when we should take
a more careful look at the efficiency of use. New technologies
have provided new and improved ways of diverting, transporting
and using water. Methods that were reasonable a half-century
ago, or even ten years ago, might no longer be reasonable in
light of potential improvements that are now feasible. It also
seems sound, in fact necessary, to cénsider the increasing demands
now being placed on the resource--including demands for instream
uses.

I think the possibilities of imposing more stringent require-
ments on efficiency of use are well illustrated by the decision
of an intermediate appellate court in California4il In that

case a water district sought to withdraw additional water from

the American River, but was met with opposition by an environmental
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organization which claimed (1) that the district could satisfy
its need for additional water by reclaiming and recycling its
existing supply, and that (2) further stream depletions would
have adverse environmental impacts. The court noted that the
California constitutioéﬂzrequires that waste, unreasonable
use, or unreasonable method of use of water be prevented, and
held that to the fullest extent possible all waters within the
state should be put to beneficial use%ié So holding, the court
remanded the case for trial on the merits.

20. Demanding Greater "Diligence" in Completing
Appropriations

Under the laws of most western states, when the
first step is taken to acquire a water right the appropriator
acquires an inchoate right, and he may then complete or perfect
his appropriation free from interference by subsequent appropriators,
so long as he proceeds with "reasonable" or "due" diligence.
In the first instance, the question as to whether there has been
reasonable diligence is determined by the administrative officer,
with subsequent judicial review.

But administrative officers ordinarily are given wide

discretion in deciding what is reasonable, and some have allowed

unperfected appropriations to pend for many years. The Utah
/44

statute, for example, allows the State Engineer to keep pending
appropriations alive for 50 years, and, even then, if the works
are fully constructed additional time may be granted within which

to apply the water to beneficial use.
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The Utah State Engineer, in his draft rules distributed
for review, has indicated a much more demanding position by
requiring prompt completion of appropriations, and by indicating
that he will consider such things as environmental values and
instream flow needs in deciding whether an appropriator should
be granted additional time within which to complete the appro-
priation%éé

From the standpoint of instream flow values, it should be
noted that waters cannot be reserved or withdrawn for instream
use unless there is unappropriated water in the stream. When
water is "obligated" by numerous unperfected appropriations,
the water is still in the stream but it is not available for
allocation to instream uses. In many instances, the old,
unperfected appropriations could be lapsed and cancelled for
lack of diligence, and there then might be unappropriated water

that could be reserved for instream values.

21. Private Instream Appropriations

Another strategy is that of allowing private
persons to make appropriations of instream flows. While a
pumber of arguments could be mounted in favor of, and against,
this approach, I personally do not favor it because there appear
to be so many preferable mechanisms and strategies available.
That approach seems similar to the private riparian rights of
Eastern states. I confess that I feel that instream flows in
natural channels yield public values that should be reserved
and protected for and in the name of the public, rather than

private parties.
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Nevertheless, the State of Washington feels otherwise,
and a private appropriation of an instream flow has been
/46
recognized as lawful. Consequently, it appears that this

avenue cannot be ignored.

22. Additional Strategies and Techniques

Time does not permit a discussion of further
strategies and techniques, but I would like briefly to identify
some remaining mechanisms and procedures that have important

implications for instream flows.

a. Weather Modification

Many states have operational weather modifica-
/47
tion programs to augment water supply, and instream flow needs

should be considered along with other needs in deciding how the

/48
new supply of water should be allocated.

b. Watershed Management

In the western states watershed management is
primarily a function of the Forest Service and the Bureau of
Land Management, but in some areas significant parts of watersheds
are owned by the states, and state and county zoning regulations
and other land use controls can play a meaningful role. While
the tail cannot wag the dog, the relationship of watershed manage-
ment practices to instream flow needs should be considered in

/49
establishing the criteria and programs for the watersheds.
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c. Intrastate Transbasin Diversions

It is not uncommon for water to be transported
from one basin to another within a particular state. The export-
ing basin will experience a depletion in its water supply, and
the importing basin will experience an augmentation of its supply.
The impacts on instream flows in both basins should be evaluated
before the diversion is made; and, if made, measures to satisfy
instream flow needs in the importing basin should be considered

/50
as part of the project purposes.

d. Protection of Streambeds

State statutes which protect streambeds from
alteration and relocation are now rather common%él While these
statutes do not augment, preserve or protect instream flows,
they do protect habitat and spawning areas for fish, and are
thus of considerable importance to the value of the instream
flow. A minimum streamflow is not too significant, from the

point of view of the fish, if the bed of the stream has been

lined with cement.

e. Water Quality Control

While many state water quality control
programs are prompted, and to some extent controlled, by PL 92-500,
other state water quality programs are within the discretion and
control of the states. And some states have adopted administra-
tive procedures whereby fish and wildlife ?ggds are considered as

part of the water quality planning process. As such, administra-

tive action can be taken not only to control the quality of water
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in the stream, but also to establish minimum flows for fish
/53
and wildlife needs.

f. Planning Programs under Section 208 of
PL 92-500

/54
The planning programs under Section 208

of PL 92-500 are just getting under way. These programs are
conduéted by state and local representatives in the planning
process, in accordance with the board mandate of Section 208

and regulations promulgated thereunder. In essence, these
programs are state planning processes, and now is the time

for advocates of instream flows to take appropriate steps to
make sure their views are heard and considered in these planning

/55
progranms.

g. Pumping Groundwater to Augment Streamflow

Groundwater can be a valuable source of
augmentation for the flow of surface streams, either as part of
a water management plan (conjunctive use of surface water and
groundwater), or as an isolated operation%éé In some cases,
particularly on the lower reaches of a stream, groundwater has
been pumped to augment the flow of the stream, with benefits

to instream needs as well as to downstream users who divert

from the stream.

h. Requiring Consideration of State Water Plan

All of the states have developed, or are in

the process of developing, state water plans, ordinarily with
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financial assistance provided by the Federal Government through
the Water Resources Council, under the provisions of the Water
Resources Planning Act of 196545)'z To the extent that these plans
provide for protection of instream flows, it is important that
appropriate legislation require the water rights administrator
to consider the state plan when deciding whether appropriations
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should be approved or rejected.

i. Evolving Water Use Plan to Regulatory Status

If it is deemed desirable to accord regulatory
status to the state water plan, then rather formal procedures
must be followed to develop and adopt the plan%ég I think that
this technique has significant potential for placing all water
uses, including instream flows, in a proper balance to protect
the entire spectrum of the public interest. In the past, there
has been far too much "daylight" between the planning process

/60
and regulatory procedures.

j. Water Management Districts

Strange to say, several eastern states have
advanced beyond the western states in creating water management
districts as integrated entities to plan, administer and regulate
water use%él This technique might be the ultimate in water manage-
ment, and might be a very effective means of protecting instream
flows, as well as providing for diversions and economic uses.

The primary reluctance of western states to adopt such management

districts has stemmed from the resistance of those holding
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appropriation rights, who fear that their rights might be

jeopardized or diminished by the creation of such districts.
This fear is unfounded. Management districts might well

plan and implement programs for augmentation of water supply

to the benefit of all. This augmentation might result from
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weather modification programs, integrated use of surface water
/63
and groundwater to maximize supply, water savings practices
/64 /65

and techniques, basin imports, and a variety of other possi-

bilities.

k. Little NEPAs (SEPAs)

Some states have enacted statutes patterned
/66

after the National Environmental Policy Act. These statutes
commonly have the effect of requiring a consideration of the
environmental values of instream flows before state action is

taken to authorize the diminution of depletion of such flows.

1. State Fish and Wildlife Coordination Acts

Some state legislation is patterned, to a
considerable extent, after the Federal Fish and Wildlife Coord-
/67
ination Act, so that fish and wildlife values are to be given

equal consideration with economic values when water projects

are licensed or constructed by the state.

m. Appropriations held in Trust for other Uses

A statute in Utah authorizes a state agency

to acquire water rights for no other purpose than to hold such
/68
rights in trust for subsequent assignment to users. This might
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seem to be a rather awkward technique, but it has had the
effect of preserving a water supply in some streams that
otherwise would have become fully appropriated. And now,
when such water rights are assigned to others, environmental

and instream values are seriously considered and reasonable
/69

protective measures are provided, even though I am sure the

original legislation did not contemplate the protection of
/70

such values.

n. Acquisition and Re-Allocation of Water Rights

If there seems to be no other way to augment
a stream flow that already has been severely depleted, and the
need for augmentation is substantial with a promise of sufficient
benefits, then it would be possible to acquire existing water
rights and re-allocate the water for flow augmentation through
the critical stretch of the stream. The state could acquire

/71
such rights by purchase or condemnation.

IIT. Conclusion

In the preceding discussion I have identified 35 separate
strategies ana techniques that, to varying degrees, might prove
useful in preserving, protecting and enhancing instream flows
for fish and wildlife purposes. But we have only scratched the
surface. Many other techniques and strategies can be found,
perhaps some more effective than any I have mentioned. The field
is fertile for those researchers who are interested in state water
law and who believe that a fair share of the water resource must

be preserved to protect instream values.
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the case. Compare section II.B.22.1 of this paper, infra.

One of the first statutes of significance was passed by
Montana in 1963, as Chapter 258, Mont. Sess. Laws 1963,
amended in 1965 and codified in Rev. Code Mont. 26-1501
through 1507, and since amended. Now see 26-1501 through
1509, and the 1975 enactment of 26-1510 through 1523.

See section II.B.7 of this paper, supra.
Rev. Code Wash. § 90.22.010.
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use, and have drilled wells and pumped water into the water-
course, thus augmenting the instream flow until such pumped
water was diverted at the downstream point of use.
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trative officer should at least be required to consult the
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any recommendations or findings of the planning agency.

See Dewsnup and Jensen, Proposed Procedures for Planning,
Allocating and Regqulating Use of Water Resources in Utah,
Vol. One, Chapter Two (Utah Division of Water Resources,

1975).
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Florida is perhaps the best example. See Florida Water
Resources Act of 1972, Florida Laws 1972, ch. 72-299,
compiled as §§ 373.013 through 373.616 of Florida Statutes.

See section II.B.22.a of this paper, supra.

The water savings implications can be substantial. Under-
ground reservoirs can be replenished during years of high
surface runoff, and then can be drawn upon in years of low
surface runoff. A variery of similar benefits can be realized.
But if one set of water users has rights in surface sources

of supply, and a separate set of water users has rights in

an underground basin, with no integrated or coordinated
management, then these prospective benefits cannot be

realized.

See, e.g., section II.B.19 of this paper, supra.
See section II.B.22.c of this paper, supra.

42 U.S.C. 4321-4347.

16 U.S.C. 661-667e.

Utah Code Ann. § 73-10-19. The Board of Water Resources
is authorized to file applications with the Division of
Water Rights (State Engineer).

These protective measures are provided by contract or by
conditions and limitations contained within the instrument
of transfer and conveyance.

The statute (see note 68, supra) provided that such
applications would be acquired by the Board for potential
future development, suggesting that instream uses were not
contemplated by the statute. It might be noted that if the
State Engineer approves these applications, they are not
perfected because the water is not diverted and placed to

a beneficial use by the Board. The applications thus remain
as approved but unperfected until assigned. Then, after
the appropriation is perfected by the assignee, a certified
right may be acquired pursuant to a proper proof of appro-
priation.

This is easier said than done. State legislatures ordinarily
are reluctant to grant the power of eminent domain for the
purpose of acquiring private water rights. Moreover, the
severance damage would be extremely high in most cases, because
the remainder of the economic unit would have very little value.
Thus, if irrigation rights are condemned, the farm land has
little value without water, and the farm buildings and improve-
ments similarly are diminished in value. These damages must

be paid, in addition to the damage award for the value of the
water right.
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ABSTRACT

The National Conference on Water held in Washington, D. C.
in 1975 concluded that State water laws should be changed to
recognize a water right for maintenance of the stream for
recreation uses, for fish and wildlife, or scenic beauty. The
Conference also concluded that there is an urgent need to
resolve the uncertainty in quantity and nature of Federal and
Indian reserved water rights.

Relating quantification to the subject of instream flows,
and in particular to the legal basis for such, the quantification
bill prepared by the Department of Justice would provide an
inventory of those rights along with all others. It would not
provide any independent legal basis for instream flows, either
as a matter of state or federal law. The quantification bill is
a procedural one, not one conferring substantive rights, In the
absence of a systematic quantification of instream flows by such
an inventory, it will be done piecemeal by adjudication.

Statutory basis for federal instream flows rights include
the Wild and Scenic Rivers Act of 1968, the Organic Administration
Act of 1897, and the Multiple Use-Sustained Yield Act of 1960.

With respect to case law, it is under the reserved rights
doctrine, recently reiterated by the Supreme Court of the United
States in Arizona v. California, 373 U.S. 546 and United States
v. Eagle County District Court, 401 U.S. 520, that the United
States claims minimum stream flows on not only forest reserves
but on other federal reservations. Moreover, there is a growing
body of case law in the lower federal courts supporting federal
water rights for recreational and aesthetic purposes. In
addition to these federal cases, there are certain decisions
in the state courts which recognize federal instream flow rights.

The United States is blessed with two happy circumstances:
(1) extensive federal ownership of lands and appurtenent water
resources; and (2) the existence of a viable legal doctrine,
the reserved rights doctrine, by which these lands and waters
can be devoted in an orderly way to the purposes of recreation,
fish and wildlife and purely aesthetic or scenic enjoyment.
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FEDERAL INSTREAM FLOW RIGHTS

I want to compliment the sponsors of this
Symposium and Specialty Conference on Instream Flow Needs
for their bringing together experts of various fields to
focus upon this emerging matter of national importance.

As one who has participated in many water law conferences,
it is a pleasure to have something new to talk about.
RECOGNITION OF THE IMPURTANCE
OF INSTREAM FLOWS

Many of you were present at the National Conference

on Water held in Washington, D. C. about a year ago.

There assembled were various panels of experts to consider
the adequacy of existing water policies and programs.
One such panel addressed itself to water law, water rights
and institutional arrangements. One of the conclusions
of that panel of experts with respect to State water law
was that it should be changed to recognize a water right
for maintenance of the stream for recreation uses, for
fish and wildlife, or scenic beauty. This recommendation
was articulated in the Executive Summary of the National
Conference on Water promulgated by President Ford as follows:
17. Legislation should be developed that
recognizes and protects instream uses for

scenlc, recreation and fish and wildlife
concerns.

Such non-consumptive instream uses are not
recognized by many States as uses for which
water rights can be established, despite the
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fact that there is near universal agreement

that some water is necessary for such in-

stream uses.
"Near universal agreement" is hard to come by in the water
field, but I think that this is not an overstatement.

The recommendation immediately preceding is also
relevant here. It is:

16. There is an urgent need to resolve the

uncertainty in quantity and nature of Federal
and Indian reserved water rights.

The uncertainty in the quantity and nature of
Federal and Indian reserved rights is one of
the greatest present inhibitions to more efficient
utilization of the water resources of the West.
An early determination of the reserved rights is
needed so that the issues can be settled and
potential users can plan for the future.
QUANTIFICATION OF FEDERAL WATER RIGHTS
INCLUDING INSTREAM USES FOR SCENIC,
RECREATION AND FISH AND WILDLIFE
The Department of Justice drafted, at the request
of Secretary Rogers C. B. Morton, then Chairmaﬁ of the Water
Resources Council, a bill to provide for the quantification
of all federal water rights. This bill has been opposed
by the states. I am not here to help bury the so-called
"Kiechel Bill." I come to praise it. It would be a
mechanism by which the water rights of the Federal Government
could be inventoried and would promote optimum utilization
of the water resources of the Nation.

Relating quantification to the subject of instream

flows, and in particular to the legal basis for such, the
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quantification bill would provide an inventory of thqse
rights along with all others. It would not provide any
independent legal basis for instream flows, either as a
matter of state or federal law. The quantification bill
is a procedural one, not one conferring substantive rights.
In the absence of a systematic quantification of instream
flows by such an inventory, it will be done piecemeal by
adjudication. I will discuss some of the pending adjudications
in connection with my discussion of the legal basis of
instream flows.
FEDERAL LAW ON INSTREAM FLOWS
Statutory.
1. Wild and Scenic Rivers Act of 1968.

Starting from the most recent statute and the
most specific one, this Act expressly legislates minimum
stfeam flows. The Congressional Declaration of Policy
incorporated in that Act states as follows:

It is hereby declared to be the policy
of the United States that certain selected
rivers of the Nation which, with their
immediate environments, possess outstandingly
remarkable scenic, recreational, geologic,
fish and wildlife, historic, cultural, or other
similar values, shall be preserved in free-
flowing condition, and that they and their
immediate environments shall be protected for
the benefit and enjoyment of present and future
generations.

This policy is carried forward in the subsequent action

of the Act which says that a river area eligible to be included

in the national wild and scenic river system must be a "free-

flowing stream." (16 U.S.C. Sec. 1273¢))



2. Organic Administration Act of 1897.

Going back further in time, the national forests
included a purpose of instream flows. Although stated
in the negative the Organic Act provided as follows:

. . . . No national forest shall be
established, except to improve and
protect the forest within the boundaries
or for the purpose of securing favorable
conditions of water flows,

(16 U.S.C. 475)

3. Multiple Use-Sustained Yield Act of 1960.

This Act provides as follows:

It is the policy of the Congress that
the national forests are established and
shall be administered for outdoor, recreation,
range, timber, watershed, and wildlife and
fish purposes.

(16 U.S.C 528)
I shall not extend this discussion with other statutes
dealing with forest reserves since that is the subject
matter of another presentation.
Case Law.

1. Supreme Court of the United States Decisions.

It is under the reserved rights doctrine, recently
reiterated by the Supreme Court of the United States in

Arizona v. California, 373 U.S. 546 and United States v.

Eagle County District Court, 401 U.S. 520, that the United

States claims minimum stream flows on not only forest
reserves but on other federal reservations.

In Arizona v. California, the Special Master in

his report found that the National Forests in the Lower
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Colorado River Basin were established for the following

purposes:

(1) the protection of watersheds and the
maintenance of natural flow in streams
below the sheds; (2) production of timber;
(3) production of forage for domestic
animals; (4) protection and propagation
of wildlife; and (5) recreation for the
general public. (Report of Special Master
Simon H. Rifkin dated Dec. 5, 1969, p. 96)

The Special Master also found with respect to
National Parks, Monuments and Recreation Areas, within the
Lower Colorado River Basin, that water was used thereon
for recreation, stock and wildlife watering, among other
uses. Ibid. With respect to Lake Mead National Recreation
Area, the Master opined: (Ibid. pp. 292-293)

I conclude that the United States had the
power tc reserve water in the Colorado
River for use in the Lake Mead National
Recreation Area for the same reasons that
it could reserve such water for Indian
Reservations. Although the authorities
discussed above which establish the reser-
vation theory all involved Indian Reserva-
tions, the principles seem equally applicable
to lands used by the United States for its
other purposes. If the United States can
set aside public land for an Indian Reserva-
tion and, at the same time, reserve water
for future requirements of that land, I can
see no reason why the United States cannot
equally reserve water for public land which
it sets aside as a National Recreation Area.
Cf. F.P.C. v. Oregon, 349 U.S. 435 (1955).
Certainly none of the parties has suggested
a tenable distinction between the two
situations.

The Supreme Court in its decision in Arizona v.

California held as follows:
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The Master ruled that the principle
underlying the reservation of water rights
for Indian Reservations was equally applicable
to other federal establishments such as
National Recreation Areas and National Forests.
We agree with the conclusions of the Master
that the United States intended to reserve
water sufficient for the future requirements
of the Lake Mead National Recreation Area,
the Havasu Lake National Wildlife Refuge,
the Imperial National Wildlife REfuge, and
the Gila National Forest. (373 U.S. 546, 601).

When the Eagle County cases came before the Court,
a few years later, the question was the applicability of the
statutory consent to join the United States in water adjudi-
cations to reserved rights. Attention was focused on a wide
variety of non-Indian reserved rights. The Court said;

The Forest Service administers four separate
national forests in the area: the White River,
Arapaho, Routt and Grand Mesa-Uncompahgre.
The Department of the Interior through the
Bureau of Reclamation, the National Park
Service, the Bureau of Land Management, the
Bureau of Mines, and the Bureau of Sport
Fisheries and Wildlife, make use of water

in Water Division No. 5 for national
recreational and other purposes. (Emphasis
supplied; United States v. District Court

in and for Water Division No. 5, et al.,

401 U.S. 520, 528-9 (1971).)

Accordingly, it is difficult to see how anyone can exclude

"recreational" uses from federal reserved water rights.
Moreover, there is a growing bodylof case law

in the lower federal courts supporting federal water rights

for recreational and aesthetic purposes. Some of these

decisions antedate the decisions of the U.S. Supreme Court

in Arizona v. California and Eagle County. In the case
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of Glenn v. United States, Civil No. 153-61, in the United

States District Court for the District of Utah, the plaintiff
challenged the right of the United States to divert water
from a spring on the National Forest and pipe it to a
recreation area constructed by the Forest Service on national
forest lands. This spring was tributary to a creek from
which plaintiff had an appropriative right under a permit
issued by the State of Utah to divert and use three acre
feet of water per year for irrigation. The court in its
decision dated March 16, 1963, found that the ''recreation
site and pipeline and diversion facilities constructed
by the United States Forest Service were authorized by
the Act of June 4, 1897, 30 Stat. 35" and that the United
States had a right to make this use of these waters for
recreational purposes ''by reason of its reservation from
entry on February 22, 1897, by the President of the United
States."

And more recently, specifically in June of 1975,

in the case of United States v. Alpine Land and Reservoir

Co., No. D-183 BRT in the United States Distriét Court for
the District of Nevada, the court found that:

Toiaybe National Forest was reserved
and withdrawn from the public domain and
dedicated and set apart as a national forest
for the purpose of the protection of water-
sheds and the maintenance of favorable stream
flows in and below the sheds; production of
timber; production of forage for domestic
animals, protection and propagation of
wildlife, including fish, and recreation
for the general public.



Before going to the discussion of the state
decisions and by way of emphasizing their importance in
the time to come, I would refer to the recent decision by
the Supreme Court in the so-called Akin case. This decision
was announced on March 24, 1976, and grows out of a water
adjudication suit initiated by the United States in the
Federal District Court of Colorado. That suit was for
the adjudication of Indian, Forest Service and other
federal water rights. The District Court dismissed the
suit on the basis of the doctrine of abstention; the
Court of Appeals for the Tenth Circuit reversed holding
that abstention was not appropriate. The Supreme Court
in a si% to three decision held that dismissal could not
be supported under any category of the doctrine of abstention,
but went ahead to decide on principles of "wise judicial
administration' that the judgment of the District Court
dismissing the complaint should be affirmed.

The Akin decision gives great emphasis to the
cases presently pending in state courts. It will afford
the state courts additional opportunity to recognize federal
reserved rights for instream uses.

2. 1daho Decisions.

In addition to these federal cases, there are
certain decisions in the state courts which recognize
federal instream flow rights. Probably the most striking

of such recognition is here in the host State of Idaho
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where the District Court of the Sixth Judicial District

has recognized that right and allowed the claim of the
United States Forest Service to the entire natural flow

of three streams for such use. That claim has been appealed

by the State of Idaho to its Supreme Court and is currently

under submission; it is Soderman v. Kackley; also sub nom

Higginson v. United States Forest Service. 1In the interest

of completeness on the Idaho scene, I should mention that
there is another state district court holding in the Avondale
case to the contrary.

3. New Mexico Decisions.

There are pending in New Mexico, two cases involving
the question - one in federal court and one in state~court.
Both cases are pending before a Special Master. 1In the

state case, Mimbres Valley Irrigation Co. v. Salopek, No. 6326

in the District Court of the 6th Judicial District, the
Special Master has recognized water rights reserved by the
United States for instream uses on the Gila National Forest.

In the federal case, New Mexico v. Molybdenum Corp. the

Special Master has taken the contrary view.

4. Colorado Decisions.

There was issued on April 16, 1976, the Master-
Referee's Report in Water Divisions 4, 5, and 6, regarding
the claims of the United States. This report deals in
great detail with instream uses claimed particularly for

the National Forests. The Master-Referee recognized the



reserved right for minimum stream flows and, lake levels
on National Forests but recommends a priority date no
earlier than June 12, 1960 (the date of the Multiple Use
Act). The Master-Referee provides for increases over the
present instream uses on their quantification.

5. Washington Decisions.

Increased future uses but with a priority as
of the date of creation of the particular forest was
provided for in the decree of the Superior Court of the
State of Washington In and For Okanogan County in the

Chiliwist Creek adjudication. This decree recognizes

the reserved right of the United States ''to make use of

the waters of Chiliwist Creek now and in the future in
amounts reasonably necessary and sufficient to carry out
the limited purposes for which the forest reserve lands
were reserved; namely timber management and production

and related purposes including fish and wildlife management,

livestock grazing and recreational activities."

CONCLUSION
So 'much for the ''legal' aspects of my presentation.
Permit me a peroration that is part philosophizing, part
prophesying and I hope, part wisdom. I think the country
is blessed with two happy circumstances: (1) extensive
federal ownership of lands and appurtenent water resources;

and (2) the existence of a viable legal doctrine, by that
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I mean the reserved rights doctrine, by which these lands
and waters can be devoted in an orderly way to the purposes
bf recreation, fish and wildlife and purely asthetic or
scenic enjoyment. I don't expect this audience or really
any audience to jump up in an body and shout amen to either
of these propositions. The extensive federal ownership
of lands of our nation, particularly that in the western
United States has been viewed with alarm by a lot of people
for a lot of years. And even more so, the legal doctrine
of reserved rights is the proverbial red flag before the
bulls of various breeds.
Unquestionably federal ownership is substantial.
I think the statistics as reviewed by the Public Land
Law Review Commission in their 1970 report '"One Third of
the Nation's Land" are still substantially correct, at
least as far as the lower 48 states. The colored map
on p. 23 of their report shows Nevada to be the highest.
It is colored green (a curious choice of colors for that
desert state) which according to the key is from 80-100
percent federal ownership. Actually, 86 percent is the
figure of federal ownership in the State of Nevada. Idaho
and Utah are in the next category of 60-80 percent. Oregon,
California, Arizona and Wyoming are 40-60 percent and
Washington, Montana, Colorado, and New Mexico 20-40 percent.
The summary of the administration of these lands

is worth noting in connection with our consideration. About
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- 12 -
one-fourth of the federal lands are administered by the
Forest Service. Most of this is 160 million acres of
public domain in the West; it also administers over 22
million acres of acquired national forest lands, primarily
in the eastern United States and approximately 3.5 million
acres of other acquired lands. Smaller acreages are managed
by the National Park Service (from 23 million acres) and
the Bureau of Sport Fisheries and Wildlife (over 26 million
acres). The largest area of federal ownership is that
administered by the Bureau of Land Management. But I
want to talk mainly about reserved lands.

What this all comes down to is that either by
accident or foresight or a combination of both, this nation
by its federal ownership possesses a priceless treasure
of undeveloped and unspoiled land; it possesses also a
legal basis for supplying those lands with the water indis-
pensable to their maintenance. My conclusion, therefore,
is that by the judicious use of this legal doctrine, that
is, the reserved rights doctrine, these areas of federal
ownership can be administered so as to promote instream
uses and the enjoyment of those areas by the public at
large. This would be consistent, I suggest, with the
general concensus that some part of our nation's water

resources should be dedicated to instream uses.

DOJ-1976-04



FEDERAL RESERVED WATER RIGHTS FOR INSTREAM FLOWS
AND FOREST SERVICE RESOURCE PLANNING

B. D. Turner, Jr.
Assistant Director for
Soil Conservation and Water Resources
Natural Resources Division
Office of the General Counsel
United States Department of Agriculture
Washington, DC 20250

It is a pleasure to be here with you today to speak on the topic
of instream flows, or as the Forest Service prefers to call them,

""resource maintenance flows."

This is a subject which I consider to
be one of the most important, as well as sensitive, issues in the
field of State and Federal relations as to water rights. It is also
a very important issue to the Forest Service of the Department of
Agriculture inasmuch as many of the Forest Service's goals and objec-
tives are dependent upon an adequate flow of water.

The Forest Service has for many years been in a continuing legal
conflict with most of the western states on the issue of '"reserve

1

rights." Although the Service has traditionally made claims for
both diversion and instream uses, it has not been until recently
that the controversy has arisen around the instream claims.

In the last few years the public concern for the chemical, bio-
logical and physical integrity of the nation's waters, and the increasing
need in recent years for a wide variety of purposes, including domestic
use for administrative sites, irrigation of pastures, meeting recreation
needs such as swimming and boating, sustaining fish and wildlife popu-
lations, grazing of livestock and many other purposes has made competi-
tion for the waters of the west more intense. It is estimated that
competition will be even greater in the future. Therefore, with this

awareness of a potential for damage to resource values or the drying up
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of streams, for whatever reason, I foresee a greater and greater need
for the Forest Service to provide protection thereto.

Comprehensive land use plans must be developed for long term
management of the national forests, with many of the management objec-
tives requiring continuous, uninterrupted flows of water. Instream
flows will be examined and requirements established, and where the
reservation principle is applicable, water rights will be claimed under
that doctrine. Where the reservation principle is not applicable, water
rights will be obtained in accordance with state law. The Forest
Service will endeavor to work cooperatively with the states in this
endeavor, and it recognizes the need for the states to be informed as to
present and future needs of water on the national forests.

It is the policy of the Forest Service that water required for
national forest system purposes, including instream flows, will be used
efficiently, and in water-scarce areas, it will be used frugally.
Forest Service responsibility for meeting the water resource needs of
the people dictates a policy of caution and reasonableness in the
deliberate use of water to improve the use and productivity of the
national forest system. In determining such water needs in areas of
short supply, careful consideration will be given to the needs of non-
national forest users who are dependent on water for their livelihood.
This will require a Forest Service analysis of the importance of water,
including instream flows, for national forest systems and non-national
forest system purposes. The securing of favorable flows for off-forest

users is one of the purposes of the national forests, but it must be
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balanced against the water needs to satisfy the other purposes for which
the forests were established and are maintained. Required instream
flows on forest land will not be diminished to satisfy the demands of

a junior diverter who is wasting water.

Some purposes requiring instream flows include, but are not limited
to, recreation, fish and wildlife, aesthetics, certain vegetative growth,
and watershed protection and management. What will be the volume require-
ments? Those volumes of water in the reach of a stream necessary to
serve the national forest purposes within the reservation.

We feel there are four areas of activities which dictate that
instream flow deterﬁinations be made by the Forest Service. They are
(1) adjudications; the Forest Service is subject to the general water
adjudications in state court proceedings under 43 U.S.C. 666 (McCarran
Amendment); (2) land use planning; comprehensive land use plans being
developed or to be developed by the Forest Service will include alloca-
tions to uses that are dependent upon continuous, uninterrupted flows of
water; (3) water development projects; the instream flows must be examined
and requirements established whenever a diversion or impoundment threatens
to alter these flows or levels; and (4) water resource planning by State
and Federal agencies for which the amount of available unappropriated
water must be known.

What is the basis for the United States' argument that under the
reservation doctrine, the United States has the right to the use of the

waters, both consumptive and instream, in an amount necessary for carrying
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out the purposes of the reservation? There has been a long history of
agency management of the lands comprising the national forest system for
purposes that require instream flows and maintgnance of natural water
levels. The 1902 Forest Service Manual, which was issued prior to the
establishment of many of the national forests, recognized recreation as
an important use of the lands. The Forest Service Use books issued in
1906, 1907 and 1908, and all subsequent Forest Service manuals provided
guidance and regulation regarding the use of the national forests for
purposes requiring instream flows and maintenance of the natural levels
of water bodies. Various Chiefs' reports and studies of the resources
requiring instream flows and maintenance of natural water levels, made
during the very early years of the national forests, also provide further
evidence of agency management of these resources. There is also consid-
erable evidence regarding Congressional knowledge of and intent that the
resources requiring instream flows and maintenance of natural water
levels on the national forests, should be managed. The Act of October 1,
1890 (26 Stat. 650), provides one of the earliest records. It was this
law that called for the establishment of forest reserves in California
to preserve the natural wonders in their natural condition and to protect
fish an& game. The Organic Act (Organic Administration Act of 1897,

30 Stat. 34, as amended; 16 U.S.C. 473-478, 479-482, 551), provided
further insight by requiring the establishment of regulations for
occupancy and use of the lands comprising the national forests. The

legislative history of the establishment of the White Mountain Forest
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contains substantial discussion regarding the recreational potential of
the area. Not to be discounted are the Appropriation Acts throughout
the years beginning in 1899 that provided money for the management of
resources requiring instream flows and maintenance of natural water
levels. A number of other Acts illustrate the interest Congress took in
the multiple use management. Particularly noteworthy are: The Act of
March 29, 1944 (58 Stat. 132); the Multiple Use Sustained Act, June 12,
1960 (74 Stat. 215), 16 U.S.C. 528-531; and the Wilderness Act (Act of
September 3, 1964 (78 Stat. 890)), 16 U.S.C. 1131, 1136.

I would now like to give you a picture of the litigation scene that
has developed, and is still developing, involving the Forest Service's
claims for instream flows under the reservatioﬁ doctrine.

The background basis for the Forest Service claims is laid in the

United States Supreme Court decision in the case, Winters v. United

States, 207 U.S. 564 (1908). This case established the authority of the
Federal Government to reserve public lands, by withdrawing them from the
public domain, and, thereby, reserving appurtenant unappropriated waters,
exempting those waters from future appropriations. This doctrine was

later recognized to extend to lands reserved for the national forest, as

was indicated in the cases, Arizona v. California, 373 U.S. 546 (1963),

and United States v. District Court for Eagle County, 401 U.S. 520

(1971). Unlike appropriative rights, these "reserved rights" are not
lost by non-use, are not restricted by the limits of past use, and may
be asserted to the\extent necessary to meet future uses on the reser-

vations. It is also the position of the United States that if a function
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or use of the reserved land, necessary to the purpose for which the
reservation was made, requires complementary rights in waters beyond the
boundaries of the reserved lands, but associated with them, then the
United States may claim such rights as an extension of the prevailing
reserved water rights. I should note that this last approach has been
made only in the area of non-consumptive instream uses, and one which
some states are strongly contesting.

Although the Supreme Court decisions I mentioned set forth the
doctrines upon which the Forest Service bases their instream claims,
finding acceptance of those claims in the various states has presented
problems, many of which some of you may be familiar with. Obviously,
the majority of cases arose in the western states, principally California,
Colorado, Idaho, Nevada and New Mexico. Some states have recognized the
instream, as well as the consumptive uses, as coming within the reservation
doctrine. Others recognize the claims for consumptive use, but have
held that the instream uses asserted were not within the purposes for
which the forests were reserved, and, thus, not within the reservation
doctrine's coverage.

Opposition to claims for instream uses has become almost a matter
of course. In some past cases, the claims of the Forest Service for

instream flows were upheld. In United States v. Alpine Land and Reservoir

Co., et al., No. D-183 BRT, U.S.D.C., Nevada (June 27, 1975), the United
States District Court for the State of Nevada recognized the instream

use claims of the Forest Service in a case dealing with the Toijabe
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National Forest. Addressing both consumptive and instream uses, the
District Court spoke to current and reésonably foreseeable future uses.
These reserved rights, which date from the time the forest was withdrawn
from the public domain, were held to extend to waters adjacent to the
forest.

Likewise, the Sixth Judicial District Court of Idaho found, in

Soderman, et al. v. Kackley, et al., 6th Jud. Dist. Ct., Caribou Cty.,

Idaho, No. 1829 (April 14, 1975), that, as a matter of law, the Forest
Service was entitled "to its claim of a non-consumptive use to the
entire natural flow of the three streams in question from the point
where they arise on the national forest boundaries to the point at which
they leave the national forest boundary . . . since it (had) been shown
that such use is required for the purposes for which the reservation was
created.'" The Court recognized among the claimed uses: recreational
uses by the public, fire fighting and prevention, protection and propa-
gation of wildlife, preservation of fish cultures, and aesthetic and
other public values. The Idaho Department of Water Resources has
appealed this case to the Idaho Supreme Court.

Although the Forest Service's past attempts to gain recognition of
the instream flow claims have met with some success, as indicated by the

Alpine and Soderman cases, there have been setbacks for the Forest

Service. Some state courts have favored the argument that the reserva-
tion doctrine extends only to the purposes of timber production and
watershed management. This has been reflected in present litigation, as

well as past. At present, my office has approximately 65 water rights
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adjudications pending in the western states. A few cases are illustra-
tive of the opposition that is being made to the Forest Service's claims.
Again in Idaho, the First Judicial District Court, in Avondale

Irrigation District, et al. v. North Idaho Properties, Inc., et al.,

No. 22418, 1st Jud. Dist. Cty., Kootenai Cty., Idaho (Dec. 1, 1975),
denied the Service's instream flow claims, holding that the claimed
non-consumptive uses were not within the purposes §f the reservation.
Rather, the District Court decided, the only purposes to which the
reservation doctrine had application were the narrow uses of improvement
and protection of the forest and the providing of water for appropria-
tion in accordance with the state law. We have recommended to the
Department of Justice that the District Court's decision‘be appealed
to the Idaho Supreme Court.

The Forest Service claims have met with a similar fate, at least
for the present, in New Mexico. On January 28, 1976, the Spécial Master
issued his report to the United States District Court for New Mexico

concerning the Red River adjudication, State of New Mexico, ex rel.,

S.E. Reynolds v. Molybdenum Corp. of America, et al., U.S.D.C., N. Mex.,

Civ. No. 9780. His report found that the only two purposes for which
the Carson National Forest had been reserved were the protection of the
watershed in order to ensure dependable water supplies for private users
and the protection of the forest in order to secure a continuous supply
of timber, such uses not requiring instream flows. Accordingly, the

Special Master concluded that the Forest Service has no right to minimum



instream flows in the waters of the Red River Stream system based upon
the reservation doctrine. At this point a trial on the issues is con-
templated for June 15 of this year.

In addition to the Red River adjudication, the Forest Service has

another New Mexico case of interest: Mimbres Valley Irrigation Co. v.

Solapek, et al., 6th Jud. Dist. Cty., Luna County, N. Mex., No. 6326.
The Special Master in the case had recognized a right in the Forest
Service to maintain minimum stream flows in three places on the Gila
National Forest lands within the Mimbres River Watershed for fish
management purposes. Upon objection by the State Engineer to the
Report, the District Court sustained the objections and declined to
adopt the Master's recognition of the right. A decision has not yet
been rendered in the case, and comments of counsel to specific issues
have been requested by the Court prior to issuance of an order.

Of more immediate interest is the present water rights adjudication
being held in the 4th, 5th and 6th Water Divisions of Colorado. This
adjudication, which began for the United States in 1967, has come to a
point where a final decision is foreseeable.

The suit involves the claims for water by the United States based
almost‘entirely upon the theory of reserved water rights. The water
claimed relates to uses on national forests, national parks, national
monuments, public springs and watering holes on federally-owned land,
mineral hot springs, naval oil shale reserves, and Bureau of Reclamation
projects. Within the three water divisions, there are seven national

forests affected by the litigation. For each of these forests, the
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United States has claimed rights for direct flow, storage, transportation
and wells. Additionally, we have claimed the right to maintain continuous,
uninterrupted flows and minimum stream and lake levels for waters within
the forests. Regarding these instream flow claims, we argued that they
are necessary to ensure the continued cultivation, conservation and
reproduction of the fish which inhabit those waters, and to maintain
appropriate aesthetic, scenic and recreational conditions on the forest
lands. Our claims have asserted a priority—of-right date as of the date
that each of the forests was reserved for forest purposes and withdrawn
from the public domain.

The objectors opposing the claims of the Forest Service base their
objections upon several theories: (1) that the reservation doctrine
does not exist in Colorado and is, therefore, inapplicable; (2) that the
purposes claimed by the Forest Service are beyond the scope-of the
original reservations; (3) that Colorado law should control the Federal
reserved rights, if they exist; and (4) that as they concern certain of
the objectors, the United States' claims are defeated by the doctrines
of equitable estoppel and res judicata.

The long and tortuous journey of this adjudication may be approaching
a culmination. The Special Master-Referee has issued a draft partial
report and proposed decree. T will make the uninformed guess that the
final report will be issued by the Special Master—Referee in the early

weeks of May.
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Conclusion

As you can see, the present situation that the Forest Service finds
itself in, with regard to instream flows, is complex and constantly
fluctuating. It looks as if we will be in a continuing legal battle on
the issue of its reserved rights, unless there is legislation which
would resolve this issue, or unless the United States Supreme Court
would speak specifically to the matter.

Attempting to design and execute a nation-wide plan for water
resource management is made even more difficult by the lack of consis-
tency among the states in their respective recognition of the Forest
Service's instream flow claims. However, I am able to say with con-
fidence that the Department of Agriculture will continue to work.with
the states, in carrying out its responsibility of managing the national
forests and the waters thereon in a manner that will not be detrimental
to private and state rights. We will continue to furnish data setting
forth the present and foreseeable uses on the national forests to the

individual State Engineers.



INSTITUTIONAL AND POLICY ASPECTS OF INSTREAM FLOW NEEDS
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ABSTRACT

Organizational doctrine and professional expertise are key determinants
of water resources policy; traditional doctrine sees water to be abstracted,
that is, taken and used, and engineering expertise physically expresses this
doctrine. Instream flows are a new set of values, requiring institutional
expression as a doctrine and individual value as a professional role. Insti-
tutional change to incorporate instream flow doctrine in policy will require
conscious organizational learning.

INTRODUCTION

Although individual scientists study resource systems as part of the
natural world, public decisions about the use of resources are made within
institutions. What happens to natural resources is an institutional determi-
nation. Nowhere is this more clear than in the use of water resources; society
uses water through institutions. Institutional roles range along a continuum
from weak to strong and from ineffective to effective; nevertheless, institu-
tional mechanisms are how we as a public intervene in the use of water
resources, and understanding the institutional components of instream flow
needs is vital.

Institutions are the way society intervenes in the use of water resources.
The historical development of water resources in this country, as well as in
other developed states and interstate regions, has been a pattern of institu-
tional response to both the water allocation problems of the time and the
available hydrologic technologies of water control. Although it is romantic
and attractive to visualize an individual water user, such as an irrigator, in
a one-to-one interaction with water, that vision is manifestly limited and
unhelpful. It can lead to the erroneous assumption that an individual has
significant extra-institutional choice in using his production factors, the
most common example is the social myth of the entrepreneur in a free market
economy. In fact, the irrigator is part of an institutional complex, some
directly participated in and some not. His water and land rights are granted
and defined by legislatures, courts, and other legal agencies. His crop

markets, credit, and technical advice are all provided by organizations. His
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technology for working the land and for applying water comes from institutions,
not to mention the intervention by one or more federal and state agencies to
provide a long-term irrigation program, including dams, canals, structures,
power, repayment schemes, and other economic incentives. In the modern world
of rapidly urbanizing, highly technological, and increasingly organized society,
the allocation of water resources is an institutional enterprise.

The institutional role in water allocation and use has not received the
attention in the scholarly literature it deserves. In part, the reason is
historic; until the rise of the organized state and attendant bureaucracies,
water allocation could properly be perceived as only a market allocation of
scarce resources;‘br as only an engineering enterprise to increase supply.

Part of the reason is reluctance, we would rather not recognize the vast power
of bureaucratic organization. Popular folklore is strongly anti-bureaucratic,
in spite of the ever increasing societal reliance upon this form of modern
enterprise. But the most important reason for ignoring water institutions is
the fundamental difficulty inherent in studying organizations on a day-to-day
basis; organizations are complex, multi~faulted, and difficult to understand.
Past attempts at explaining institutional behavior focused upon the relation-
ship between an organization and its environmment (Simon, 1957). These rela-
tionships were easily measured and cast in objective terms, and survival could
be linked to constituency satisfaction. More basically, organizations were
studied as functional forms, as devices represented by charts with arrows that
connect boxes, as entities that could be engineered for efficiency and
effectiveness.

But organizational purpose is not as easily defined. Purpose includes
elements of morality, equity, and justice,bpoorly measured values that are
easily submerged by other measurable variables. Once structure and function
were defined, then purpose could be found, or so went the myth. Unfortunately,
purposes change rapidly, becoming old-fashioned and unresponsive nearly as fast
as they are defined (Kaufman, 1975).

One reason institutions lag behind rapidly changing social purposes is the
conservative buffering of external demands by administrative outlooks or
professional ideologies. These suprainstitutional orientations are so
pervasive that they are rarely examined as important determinants of public
policy. Yet the attitude of decision-makers regarding water resources is a
matter of ideology, acting as both an influence on organizational behavior and
a constraint on administrative innovation. Fundamental to this view is the

realization that decision-making and policy outcomes are a function of the
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decision-maker's perception. An organization's environment is filtered through
institutional traditions and professional ideology, and too little attention has
been given to examining the relationship between values and resulting policy
outcomes. Such an assessment can supply insights into the development of water
resources in this country and into the problems of expanding traditional
ideologies and doctrines to include instream values in water resources planning

and management.
THE FEDERAL DEVELOPMENT OF WATER RESOURCES

The federal government, based upon strong constitutional precedent, has
played a dominant role in the development of water resources. Intervention in
the use of water has generally taken the form of either direct construction of
facilities or of licensing the regulated activities of others. 1In recent
times, water quality programs have emphasized standard setting and state-—
regional regulation to assure compliance with water quality standards. A
brief history of federal water programs can be developed by examining the
major federal water resources legislation.

The federal government has played three dominant roles in the development
of water resources: project developer, project licensor, and water quality
regulator. Each is a function of federal water resources agencies, and has
historically developed through the administrative history of the areas of
operation.

Some federal agencies have traditional engineering missions and develop
water resources within that charge. The Army Corps of Engineers, the Bureau
of Reclamation, the Soil Conservation Service, and- the Tennessee Valley
Authority are the best known (Hillhouse, 1974). Several sources of constitu—
tional power provide the federal government with authority to develop water
resources, most notably the commerce power, the power to tax and spend for the

general welfare, and the property power. The Supreme Court in Gibbons v. Ogden

held that navigation was properly included in the Commerce Clause. The federal
government also has clear authority for harbor and river development, flood
control, and shore protection. A The commerce poﬁer is sweeping enough to
encompass projects for recreation, irrigation, and public water supply (Clark,
1967). The taxing and spending power of Congress is even less limited than the

commerce power, as detailed in U.S. v. Gerlach Livestock Co.; Congress can tax

and spend for the general welfare, limited only by the exercise of common

benefit as opposed to merely local purpose. The property power deals with
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public lands and, by the implied reservation doctrine, public waters as well
(Meyers, 1967). The limitations upon federal construction agencies are found
in the project authorization-appropriation process (Ingram and Allee, 1972),
the economic standards of project justification (WRC, 1972), a project's
enabling legislation, and specific limiting legislation. Examples of limiting
legislation are: the National Environmental Policy Act of 1969, the Rivers and
Harbors Act of 1899, the National Park Service Organic Act of 1960, the
Anadromous Fish Conservation Act of 1965, the Fish and Wildlife Coordination
Act of 1943, and the Federal Water Project Recreation Act of 1970. The balance
between enabling legislation and limiting legislation has changed drastically in
an era of environmental concern, modifying projects and programs once thought
inviolate by their agency supporters.

As a water project licensor, the federal government has directed the
development of non-federal hydroelectric power by the Federal Power Commission;
the licensing of nuclear power plants, particularly the use of cooling water;
and the permit programs (of the Army Corps of Engineers) for construction in
navigable waters. Under the Federal Water Pollution Control Act Amendments of
1972 (Public Law 92-500), the federal govermment also regulates water quality
by providing standards of allowable pollution and discharges into navigable
water. A state permit system allows a stream's assimilative capacity to be
used to dilute wastes and permits discharges up to the quality standard. This
regulatory program is highly controversial, partly due to established waste
treatment practices and partly due to the complex nature of standards resolu-—
tion by permits (Zener, 1974).

The separation of federal action into two typologies, project developer
and licensor, has its basis not only in history but also in economic geography
of a watershed. Major river systems provide complex sets of economic goods and
bads to local residents. Water is essential for all life processes and many
productive enterprises; therefore, a distinction can be drawn between land uses
and instream uses. Land uses include domestic supply, stock watering,
municipal and industrial needs, irrigation, and the dilution of waste. Channel
uses are derived from the flow of water; such as navigation, recreation,
aesthetic pleasure, ecosystem maintenance, flood control, and waste abatement.
Land uses require diversion, transportation, storage, and application
facilities, usually constructed with public funds. High capital costs usually
imply that the first major proprietor has a natural monopoly and is or should
be subject to public regulation of process and services. Of more recent

interest is the return flow from land use, which is often polluted or saline, a
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bad for downstream users. When such flows traverse national borders, complex
international relations result and side payments to guarantee equitable
utilization become necessary, regardless of expense (Utton, 1974; Lester, 1963;
Israel and Zupkus, 1972; Witaschek, 1972; Dickstein, 1973; Brownell and Eaton,
1975; Handl, 1975).

Instream uses are even more difficult to manage and allocate than land
uses. They are a pure common good that cannot be denied those gaining access.
Even the benefits from flood control are not exclusionary, regardless of the
inefficiency of this public allocation of funds (Haveman, 1972). On the
other hand, navigation improvements can be reimbursed by users, as can licenses
for using a stream's hydrologic gradient to produce electricity. Thus the
yield of goods and bads from a stream is complex, ranging from marketable to
purely public goods. The basic task of water resources administration is
developing institutions to supply alternative uses under changing conditions of
resource availability (Ostrom, 1968, 1971).

The history of federal water development is far too complex to adequately
summarize here. Generally water policy in federal agencies has been a choice
from a structured set of interventions in the private use of water with the
purpose of providing water services to society (Craine, 1969). Intervention
has several forms, some are relatively mild and seem innocuous, others represent
broader exercises of public power, and are complex and controversial. A
simplified scheme of public intervention in water use, starting with the
mildest and leading to the most controversial is}

1) the provision of water resources intelligence, such as research,

information, and education;

2) the integration of intelligence and information into systems of water
resources planning;

3) the development of political and economic incentives to encourage
compliance with planned policy, for example, subsidies to encourage
certain water uses;

4) the regulation of direct or indirect uses of water, such as the water
quality regulations prohibiting discharges based upon standards; and

5) .the direct public management of entire service facilities or river
basins to comprehensively optimize benefits to the public.

But public policy for water resources requires more than simply a set of

intervention strategies or techniques. Effective water resources development
also requires on-going planning and management of common property water

resources. As federal interventions and programs increased over the past
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several decades, so has the level of professional commitment to water as an
object of intellectual concern, and correspondingly, so have the institutional
demands for water resources engineers, economists, planners, and administrators.
Increased professional identity is often translated into the institutional role
of water agencies, the agency doctrine that explains an organization's purpose.
Agency doctrines have developed throughout the history of water resources
development, and doctrines are important variables for understanding institu-
tional roles in water development.

Doctrines are based on necessity and experience. Water development is a
public action for relating objectives to programs in a systematic way, and for
assessing costs and benefits in light of preferred outcomes. Difficult prob-
lems are encountered in this process. First, the theoretical recipient of the
water development process, the public, has different value preferences
resulting from different tastes and self-interests. One man likes to fish,
another irrigates crops, a third enjoys boating or swimming. Different tastes
and interests produce controversy, and seldom will all demands be resolved by a
particular water management program.

Second, water management is technically complex, it involves questions of
hydrology, engineering, law, economics, and design, to name only a few. Laymen
rarely understand all the alternatives or consequences. But, choices cannot be
left only to technical experts; knowing about water management does not mean
one knows what is best for society. Third, in most situations many alterna-
tives are conceivable. Alternatives need to be assessed by technical, economic,
legal, and political criteria of feasiblity, and the assessment process demands
scarce skills and resources. Fourth, water organizations ﬁeed political
support to survive. This encourages responding to the demands of a limited but
responsive, narrow but supportive constituency interest; for water development
agencies, strongest support has been from economic interests, such as irrigators
and water shippers, instead of fishermen and recreationists. Identifying with
a particular sector of society leads a water developmenf agency to vie& as
relevant only those alternatives consistent with the objectives of the
supporting clientele. Finally, certain organization doctrines help agencies
buffer and filter a complex and turbulent institutional environment, these
doctrines are primarily models of how to structure serious programs of water

de@elopment.
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DOCTRINES OF FUNCTIONAL AGENCIES

Any evaluation of institutional performance is subjective. The assump-
tions and expectations of the evaluator influence his conclusions; furthermore,
the evaluation is conditioned upon the passage of time, lessons learned
recently cannot provide a fair basis for judging the institutional inade-
quacies of an earlier time. If evaluated in relation to the past, an institu-
tion's performance might be considered good, whereas in relation to current
problems the same performance might be inadequate. Therefore, differing
assessments may all be correct, given the time frame of reference (Caldwell,
1975). It is important to understand institutional doctrines against the time
frame in which they were developed.

Three fundamental doctrines guided the development of water resources by
federal and state functional agencies: the doctrine of engineering supply, the
necessity of geographic rationality, and the assumption of limited value change
in society. Each explains an entire method of perceiving and understanding the
complexities of water resources use, and each developed in conjunction with the
other. Separating the doctrines into three is arbitrary, but the value of this
analysis is in explaining institutional patterns of perception, and consequently

institutional behavior.

The Doctrine of Supply Engineering

A fundamental organizational doctrine is that of supply engineering,
basically this doctrine assumeé that water resources development is only a
matter of supply-and that more water solves most water problems, especially
scarcities, shortages, or inefficient allocations. The supply solution is an
engineering doctrine, in fact most engineering schools and curricula contain
specific courses on water supply engineering, and many texts contain some
derivative of that idea as a title. The supply doctrine is the explanation of
what the construction agencies of the federal government have as a mission (the
Army Corps of Engineers, the Bureau of Reclamation, the Soil Conservation
Service, ang the Tennessee Valley Authority). It also is the doctrine of most
local water supply agencies, especially urban institutions. Water supply
engineering deals with more than just shortages, water abundance in the
hydrologic cycle can lead to destructive floods. Both problems can be "solved"
by structures such as dams and levees, and by storing floodwaters in reservoirs
to provide supply during the low flow seasons. Multiple purpose benefits can

then be assigned to beneficiaries, making construction even more likely.
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The Doctrine of Geographic Rationality

The second important organizational doctrine is geographic rationality.
This doctrine is not identified solely with the engineering disciplines, in-
stead it is a term for planning the economic-geographic opportunities of a
watershed by rationalizing the physical-biologic opportunities for water use,
by capturing economies of scale in development, and by internalizing dis-
economies of externalities. Geographic rationality implies an organization
with sufficient jurisdiction to encompass an entire drainage basin or catch-
ment and sufficient policy-making power to intervene by the strategies pre-
viously mentioned (Roberts, 1968; Roberts, 1971). The American experience
with river basin management has been slow to effectively prove the basic
tenants of this doctrine (Ingram, 1973; Selznick, 1949). Recent methodology
development may overcome technical difficulties in economic analysis, if not
political resistances (WRC, 1973; Hanke, 1973).

The Doctrine of Limited Change

The final organizational doctrine important for water resources manage-
ment is limited change. Until recently, water planning operated in a per-
ceived institutional environment that was benign and stable. Water resources
could be allocated among the most powerful and articulate contenders for
benefits with everyone enjoying a constantly increasing economic output.
Conflicts could be resolved without painful allocation because even the losers
were much better off than before. In this situation, measurable economic
benefits were granted first priority and interest, and the unmeasured costs
of consequences to society or of damages to natural ecosystems remained un-
measured, and thus unimportant.

Although doctrines are helpful for understanding institutional behavior,
they are not in themselves an adequate explanatiqn of decision-making with all
its manifest ramifications. But, doctrines do provide a first step in under-
standing recurrent patterns of planning and policy-making over time. Once
the world view of actors in the political-administrative processes is appre-
ciated, it becomes easier to understand why certain alternatives are considered
and not others (engineering structures but not land-use zoning), why certain
costs are calculated but not others (direct construction costs but not second-
order, non-reimbursible effects), and why certain patterns of organizational
change are anticipated but not others (increasing the domain of professional
alternatives to include "new" problems, but not considering turbulence in

organizational goals). Doctrines also establish the domains of agency expertise,
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a civil engineer in one agency would concentrate solely upon water develop-
ment projects, while the same engineer in a different organizational context
might work with the engineering problems of soils or with housing develop-
ment. Expertise influences public policy by giving experts the role of
advisors and by granting experts discretion in determining the important.
Both of these roles are sharpened and focused by an agency doctrine detailing
the goals and purposes, the agency's mission. Doctrine thus serves as an
internal check upon arbitrary use of power, and makes organizations more con-
servative and less likely to change. If existing doctrines comfort an agencies
experts by conforming to their own professional view of problems and solutioms,
then resistance to changed perceptions will buffer against any alteration in
policy (Rourke, 1969).

The integrating role of professional doctrines upon institutional be-
havior has long been recognized but rarely studied. Professionals sharing
the same professional and agency doctrines offer a stronger resistance to
change brought on by uncertainties of a turbulent environment. Particular
ways of doing things shape the way public policies evolve; actor self-images
are as important to understanding the administrative process as authorizations
and budgets. The role of professional doctrine and agency policy has been
clearly examined for foresters, range and wildlife managers, and soil con-
servation professionals (Schiff,1966). Those insights help explain why
engineering agencies approach problems of water pollution as a problem of
competing uses, and of allocating a rivers "assimilative capacity" to meet
certain goals, and why ecologists and biological scientists seek the resto-
ration and maintenance of the physical, chemical, and biological integrity
of a waterway itself. Ecologists assume that if the '"balance of nature,"
approaching natural purity is restored and maintained, the water will be
clean enough for all man's uses while meeting ecosystem maintenance and
aesthetic goals (Westman, 1970). Contrasting approaches to problems reveal
basic differences in professional and agency doctrines. Although interdis-
ciplinary coordination is necessary, some irreversibilities and long-run
ecological values are simply not coordinable; integration then becomes neces-—
sary, especiallylmulti—value integration for more responsive water resources
policy (Fisher and Krutilla, 1974). Integration is costly in its own way,
and requires a holistic awareness of environmental relationships. Institu-
tional integration is particularly difficult; it requires changed images of
reality, sensing problems in a new way and adjusting policy to cope with pre-

viously unappreciated factors (Caldwell, 1975).
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INSTREAM VALUES AND INSTITUTIONAL CHANGE

Many factors account for the recent change in what is considered accep-—
table water resources policy. Among these are: shifts in public perceptions
about governmental responsibilities; a turbulent economy allocating goods
and services in a seemingly inequitable manner; new technologies with signi-
ficant impacts; and rising expectations about the required level and appro-
priate distribution of public goods and services (Susskind, 1974). These
conditions have created organizational environments for traditional agencies
that can only be called turbulent, disruptive, and unstable. 01d constit-
uencies have flown apart, old methods no longer produce the desired result,
old doctrines no longer reflect reality. Instead, new demands are voiced,
often by those unheard or ignored before; new standards are accepted for
defining both "problem" and "solution;" and new decision rules change the
output of water resources agencies.

A fundamental source for turbulence and uncertainty in the environment
of public agencies is the rapidly accelerating concern with deterioration in
the quality of American life. These matters are not only moral and
philosophic; environmental quality is a fundamental and frustrating conflict
in the social choices made by present economic and political institutions.
The conflict is between those who prefer to continue as in the past and
those who recognize the range and depth of the public demand for environ-
mental quality. Instream values of water flows are part of this new demand,
an expression of "biopolitics" (Caldwell, 1968). The word describes
political reconciliation of biological facts and social values -- notably
ethical values —— in the formulation of public policy. It also suggests
changed rules for water resources decision-making.

Current indications are that old decision rules no longer apply individ-
ually as they once did, new purposes and doctrines require a different code.
Water resources development was traditionally a matter of building local pro-
jects answering strictly local needs, including the '"needs" of congressmen

"needs" of local

for tangible evidences of constituency reward, and the
economic interests for contracts, payrolls, expanded markets, and growth.
However, this first decision rule has abruptly changed. Local support for
projects is often undermined by the realization of second-order consequences
and of externalities that will need to be internalized at local expense.

Development is often a liability, not a success; it brings congestion, pollution
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and problems, instead of happiness. Local economic growth is no longer
automatically equated with progress and a higher quality of life. The second
changed decision rule is basic goals agreement. Once the congressional
authorization process of committee meetings and public hearings served to
enforce broadly accepted economic goals. Now, water developers face con-
flict, controversy, and often, opposition. Environmental interests are more
articulate, and have surprising success in court cases reviewing large pro-
jects (Anderson, 1973). Projects are easier to block, for reasons that relate
to none of the traditional concerns of construction or application programs.
The third changed decision rule is non-interference and mutual accommodation.
Once decision-making was a closed process, with projects strung together to
broaden support for the whole package. Project backers built support by
accommodating and log-rolling, by going along with another's pfoject so he'd
support yours. Today, lack of agreement about basic goals means that it is
impossible to satisfy all participants; not all aspire to growth and develop—
ment through water project construction. Construction agencies do not satisfy
environmental interests by pouring concrete for large projects (Ingram, 1972).
Organizational doctrines are subject to rapidly increasing pressure for
change, caused by first the almost universal problem of local beneficiaries
and greater than local costs, and second, by the dilemma that accommodating
all interests into an economic payoff tends to increase the likelihood of
even more turbulence, uncertainty, and disruption in the institutional environ-—
ment of water resource development.

Already changed decision rules have appeared in public legislation and
in court decisions. The most famous legislative expression is the National
Environmental Policy Act of 1969 (Pub.Law 91-190), and the most famous cases
are those interpreting and shaping the Act's application. Courts are insis-
ting that agencies undergo procedural change when writing EIS's on projects,
and are also defining substantive changes in acceptable decision-making based
on those statements (Anderson, 1973). The idea of assessment and environ-
mentally sensitive policy-making is finding more recent expression in a new
generation of legislation; notably the Forest and Range Renewable Resources
Planning Act of 1974 (Pub.Law 93-378), The Technology Assessment Act of 1972
(Pub.Law 92-484), and other proposals. Overall, the "new" concern with in~-
stream values is part of an increased awareness of the purposes of public
action being translated, often hesitantly and always painfully, into public
poliey.
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CONCLUSION: TOWARD THE LONG-RANGE FUTURE

If instream concerns are only part of a much larger process in present
water resources policy, what can be said about the overall, about what it
means, and where things are going? First, it seems clear that future water
policy will be fundamentally different from past policy. Societal change
occurs rapidly today, and the pace of change appears to be accelerating.
Policy that provides for past constituency interests, with outcomes appro-
priate for an earlier time , legitimized by methods which detail the quan-
tities no longer important is sure to fail. It is now necessary to face the
future and plan water resources in ways responsive to environmental uncertainty,
turbulence, and disruption.

Second, increased social complexity means more responsibility for the
public sector; for more public goods provided by constitutional choice, for
more public management, and for more planning to rationally allocate the
common property resources of mankind: water, air, wildlife, wildlands, and
so on. The problems of uncertainty, turmoil, and scarcity are undermining
traditional resource planning ideas and methods. Not long ago systems science,
planning-programming-budget systems, management information science, and
bigger, more sophisticated computers were to overcome environmental problems
and efficiently allocate natural resources. Not long ago planning themes were
consensus, comprehensiveness, rationality, and order; today the problems are
diversity, conflict, division, and tension. Resources planners now more than
ever need to plan for increased future consumption and conservation of the
common property heritage of mankind. Adequate planning requires more than
just scientific information, more than just market economics, and more than
just technical or engineering efficiency. Resources planning can no longer
respond to the turbulent and uncertain problems of a‘disruptive future with
the social myths of the cowboy economy, the stable society, and the expan-
sionist ethic of an era now closed.

As yet, no adequate theory of long-range planning exists. It will un-
doubtedly require overcoming individual and institutional resistance to
change. It will require institutions that provide choices for allocating
common property resources, not just market transactions. It will require
planning for the biosphere's processes and limits, not just man's technolo-
gical schemes  (Vickers, 1968).

But anticipating options, boundaries, and choices is a new, untested role

for most water planners, one requiring not only different skills and knowledge,



91

but also personal incentives for changing toward future-responsive planning
(Michael, 1973). The task has three parts: one is maintaining the life
support system of human and general ecosystems; another is assessing the
future consequences of present policy and actions, including the full range
of problems and impacts; and the last is developing plans that integrate the
value considerations of resources use with the objective or quantified com-
ponents. Unfortunately, present methods focus upon quantified indicators;
upon multiobjective, multicriterion considerations; and upon the easier part
of the planning equation  (Utah State University, 1974). Multivalued
choices are still left to chance, and are still largely outside formal plan-
ning processes. Yet these are the most fundamental issues of all, and ignoring
them will be less and less acceptable in a turbulent, uncertain future.
Finally, water resource planning and policy-making will have to be more
carefully concerned with the problems and opportunities of feedback. Feed-
back is a crucial component of organizational evaluation, containing infor-
mation upon where to change agency doctrines and goals as well as clues about
why to change (Kaufman, 1975). 1In the past, water institutions developed
elaborate mechanisms to filter feedback, to adjust it to prevailing agency
doctrine and to ignore it, if possible. Much of the current interest in public
participation has unfortunate connotations; it assumes the public can be
educated to an agency's goals—doctrines, and harmlessly co-opted into a ritual-
istic advisory process (Mazmanian and Lee, 1975). Such a tactic would work much
better in a stable organizational environment than it is likely to in the
forseeable future (Selznick, 1965). Other responses to unwelcome feedback
include denial, "nothing is really different;" flight, "other agencies don't

suffer with this, so I'll go there;" and forecasting, "extrapolation is better
than nothing, especially uncertainty." What is needed is to channel these re-
sponses into a learning system whereby agencies use a reiterative relationship
to respond and adapt to an environment in flux.

Making water resources agencies learn better is easy to say, and undoubtedly
difficult to accomplish. It will require different professional roles on the
part of those with value-linkages important for agencies to incorporate. New
roles would includé\boundary—spanners between an environment and institutional
technical personnel (Michael, 1973; Thompson, 1967). Also important are roles
for organizational development, helping an institution restructure its capabil-
ity to deal with social turbulence, and for transactive planning, helping
institutions link knowledge to policy action by learning (Michael, 1973;

Friedmann, 1973). But, by far the most important role is for those who can
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combine social values into a vision, a controlling synthesis of where society
is and wants to be (Morison, 1974), Vickers calls this an "appreciation"
(1968). Whatever its name, it deals with the multivalue planning of the
acceptable, eventual outcomes of public policy. A knowledge of the capa-
bilities and limitations of water institutions will be necessary for both the

future study and practice of water resources administration.
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INSTREAM FLOWS--THE BIG PICTURE

Keith Bayha!
Fish and Wildlife Service
Washington, DC 20240

ABSTRACT

This paper deals with efforts to appraise the relative adequacy of our
Nation's water supplies in meeting our present and future needs. Preliminary
analysis of data developed as part of the 1975 National Water Assessment indi-
cates severe conflict between instream and offstream uses of water in the
western states and in southern Florida. This conflict is projected to become
more extensive and intense in the future due primarily to expansion or irri-
gated agriculture to meet demands of international markets.

Criteria from the '"Montana Method" is used to help paint the big picture
regarding the future of instream values. This picture indicates the need for
a major new thrust in providing substantive instream flow input into the
decision making process regarding allocation of this Nation's water resources
and our investment therein.

INTRODUCTION

A substantive study of instream flow requirements should be conducted
in the field on the stream reach in question. An analysis of the collective
water requirements of a group of streams comprising a major river basin cannot
be made without some sacrifice in precision.

The 1975 National Assessment of Water and Related Land currently being
conducted by the Water Resources Council is an effort to develop an appraisal
of the adequacy of our Nation's water supply in meeting our present and future
needs. This study includes the first Nationwide examination of instream flow
requirements and the implications of accelerated offstream uses of water.

The findings reported here are preliminary in as much as the Assessment
is not scheduled for completion until 1977. The interpretations and conclusions
are mine alone and are offered here to illustrate the "Big Picture" relative to
pressures on instream flow values now and in the near future.

To many of you, the subject of instream flows may seem to be a relatively
new component of water planning and implementation. Actually biologists have

been concerned about instream flows as far back as the 1940's. But it was not

lFish and Wildlife Biologist for the U.S. Fish and Wildlife Service ondetail to
the Office of the Assistant Secretary for Land and Water to serve as Interior
Coordinator for the 1975 National Assessment of Land and Water Resources.
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until the "Environmental Age" of the 1970's when new legislation and vocal
public concern provided the leverage needed for the biologists' views to be
seriously sought by the water planning community. And when it did happen, it
occurred with such suddenness that with few exceptions the biologists were

not prepared to respond. To develop the needed response, large amounts of
money and manpower were required and in some cases more time than was accept-
able. Decisions have been and unfortunately will continue to be made with less
than totally adequate information regarding the impact on instream values.

To document the condition in 1975 with respect to where instream flow
studies had been conducted and where the need for input on instream flow re-
quirements was most acute, I polled the field personnel of the U.S. Fish and
Wildlife Service's Division of Ecological Services. Their collective response
is illustrated on Figures 1 and 2. Figure 1 shows the concentration of com—
pleted and current instream flow studies in the western States. Figure 2 shows
the relative constraint that lack of instream flow data is imposing on sound
water planning activity, in the opinion of the contacted FWS field personnel.
Again the pressure is mainly in the west, but significant pressures are evident
in certain eastern locations.

With this picture in mind, let us return to the National Assessment and
examine our efforts to quantify the relationship of instream flow needs with
offstream uses of water.

In developing the Plan of Study for the 1975 National Water Assessment, a
volumetric analysis of the consumptive and nonconsumptive water requirements
in relation to the water supply was conceived using 106 Aggregated Sub-areas
(hereinafter referred to as ASAs) as the basic geographic accounting units
(Figure 3). These ASAs are approximations of river basins or groups of river
basins as shown in Figure 3a. As input to this analysis a set of numbers were
needed to represent the instream flow requirements. The U.S. Fish and Wildlife
Service drew the assignment to develop these numbers.

This was a traumatic experience. First of all, describing instream needs
at the outflow point of an area as large as an ASA is biologically unsound.
Secondly, for much of the country there were almost no satisfactory biological
data with which to correlate hydrological data. Furthermore, the state-of-the~
art was not readily available. However, the options were few and the choice
clear. We could

1) Refuse to quantify the instream flow needs, because of lack of

sound data, and the risk of understating the situation (due to
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the coarseness of the analytic unit), and by default allow the
instream flow need to be considered zero; or
2) We could develop approximations of the instream flow require-
ment based on our judgment and the best information we could
find and thereby assure the instream flow values would be con-
sidered in the analysis.
We opted for the latter on the grounds that this Level A study is aimed
not at making final decisions on use of our water resources, but at identify-
ing problems requiring additional attention by the water planning community.
To this end, we concluded that in setting the Instream Flow Approximations2
(the term coined purposely to identify the numbers developed for use only in the
National Water Assessment) we would accept the error of indicating a conflict
between instream and offstream uses of water when in truth it would not occur;
but we would not accept the error of failing to identify a conflict when in
truth it would occur: Therefore our assumptions are consistently conservative
on the side of identifying more water for instream uses than further study might
reveal to be justified. In some cases they may be expressions of 'wants' as

opposed to "needs."
METHODS

Instream Flow Approximations

The Instream Flow Approximations were developed by a team of FWS biologists
using the USGS Water Supply Statistics3 and a variety of methodologies and ref-
erences. Figure 4 indicates which approach was applied for the various parts
of the country. A narrative description of the resources and factors considered
was proposed for each of the 21 Water Resources Council regions. The IFA data
consisted of an annual and twelve monthly figures stated in CFS for each of the
106 ASAs. Subsequent to review of this February 1975 product some of the IFA

data were revised to reflect changes made in the basic water supply data.

2Instream Flow Approximation is defined as a flow regime, consisting of quanti-
tative expressions of judgmental estimates of monthly flows at the outflow
point of a basin (ASA), sufficient to support the habitat of aquatic life
forms and outdoor recreation; solely as input to the Environmental Alternative
Policy Run of the agricultural assessment being made by the Agricultural Re-
source Assessment System Technical Committee, and the volumetric analysis being

made by the Water Resources Council as part of the 1975 National Water Assessment.

3The USGS Water Supply Statistics for the 1975 National Water Assessment include
depletions at near 1975 level of development and also reflect operation of
reservoir storage as it would be detected by USGS discharge recording stations.
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Volumetric Analysis

Water requirements for eleven functional uses were developed by Federal
agencies for each ASA for 1975, 1985 and 2000. The consumption related to
these requirements is a key element in the Volumetric Analysis. In addition,
evaporation from man-made reservoirs, imports and exports, and groundwater use
were also factored into the analysis. On the water supply side, USGS provided
data on surface water and groundwater. These data were computerized and
printed in a series of tables. Time will not permit a full explanation of all
the inputs, outputs, and the data manipulation involved in this analysis. How-
ever, a written explanation prepared by the WRC staff is included as Appendix A.

The objective of this analysis was to obtain a relative indicator of the
degree to which the Nation's streams are currently depleted and will be further
depleted in the future because of current and future levels of consumptive use.

It should be especially noted that the comparisons presented are not for
an ASA; rather they are made for specific points on the Nation's stream system.
For example, the comparisons displayed for the outflow point of ASA 1011 do
not provide indicators for what would happen in ASA 1011; rather they provide
an indication of what would happen to streamflow conditions at that point due
to the collective changes in consumptive use, in all upstream ASAs in the
Missouri Region (Figures 3 and 5).

Similarly, the analysis at the outflow point of ASA 803 represents the
effects of the collective changes in the Arkansas-Red-White, Missouri, upper
Mississippi, Ohio, Tennessee and lower Mississippi Regions.

In the coastal ASAs there are often several rivers flowing into the ocean
and, therefore, the comparisons are not for a point; rather they represent a
gross estimate of the overall effect of collective changes in consumptive use
on that group of streams entering the ocean. In the closed basins they repre-
sent what is happening within the one or more watersheds comprising that ASA
upstream from the terminal lakes or sinks.

The Great Lakes are treated as if they were the sea with only the U.S.
watershed assumed as the supply. In the lower Rio Grande and Souris-Red-Rainy

only the U.S. portion of the watershed was included.

Criteria
Direct comparison of the Instream Flow Approximations with the Present
and Future Modified Flow indicates, to a degree, where conflicts may exist.

However, because the Instream Flow approximations were developed prior to the
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volumetric analysis and only indirectly reflect the impacts of past water use,
it was felt that a second criterion was needed to judge the relative impact of
the projections for consumptive water use on the fluvial ecosystems.

The Montana Method (Tennant, 1975)% offered criteria which could be
adopted for use in the columetric analysis. Tennant's 60, 30 and 10 percent
of mean annual flow provide the basis for describing the severity of impact.
However, the significant development of storage, transbasin diversion and the
use of groundwater in many ASAs required that a surrogate for the mean annual
flow be developed. This surrogate is the ''Natural Modified Flow" (NMF), which
is the estimated stream flow in the natural state with present conditions of

storage and operation, at the principal point(s) of discharge from the ASA.
NMF = PMF + I(USE_ +EV_+E_ - 1)
p P P p

where PMF is the flow determined by USGS to exist with 1975 level of
development. This flow is given for the mean water conditionms
and the dry year conditions (95 percent probability of being
exceeded as a mean) .
Z(USEp + EVp + Ep - Ip) is the summation of current depletions from
NMF for a given ASA and all upstream ASAs as previously described.
USEp is the actual water consumption calculated for 1975 (which is
somewhat less than 1975 consumption demand).
EVp is present reservoir evaporation.
Ep is present total export.
Ip is present total import.
A whole family of ratios were computed, but for the sake of simplicity, only
the RR2 ratio is used in the data presented here. This ratio expresses con-
sumptive water requirements, evaporation, exports, import consumption as a
percentage of the Natural Modified Flow in the following manner:
Z(Cf + EVf + Ef - ICf) E(Cf + EV_. + E

RR2 = = £ £
NMF PMF + Z(USE_ + EV_+ E_ - I )
P p p P

- ICf)

“Donald L. Tennant. 1975.
Instream Flow Regimens for Fish, Wildlife, Recreation and Related Environ-—
mental Resources. U.S. Fish and Wildlife Service, Billings, Mont. 30 pp.
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where Cf is total consumption demand in the appropriate future target year.
EVf is future reservoir evaporation.
E is future total export.
ICf is that portion of future imports consumptively used.
(To calculate 1975 depletion ratio, we would use present values in
the numerator.)

In most cases RR2 is the most accurate representation of the actual deple-
tion in the area. Export in particular is a consumptive use which is invariably
satisfied from surface water sources. Therefore, to reconstruct the historic
flow the amount of this export should be added back to the flow. Similarly,
some of the present flow in the stream is due to imported waters and these
imports should be subtracted out of the flow. In the numerator the surface
water demand is estimated as the sum of the consumptive, evaporative and export
requirements minus the estimated amount of requirement satisfied by the imports.

Regarding groundwater, there is an implicit assumption that groundwater
and surface water are interdependent and are treated as one water supply in the
RR2 ratio. This is usually the case. Where this is not so, we have an RR3
ratio which deals with this situation. I will not go into this ratio here since
I am presenting no RR3 data. However, the parameter is discussed in the afore-
mentioned appendix.

Thus, the Natural Modified Flow provides a more consistent base than the
mean annual flow of record for computing the relative depletions (RR2 ratios).
This allows us to compare

1) Future depletion levels (or conversely instream flow conditions)
with present depletion levels; and
2) Relative depletions among ASAs.

By subtracting Tennant's percentage criteria (which relate to the con-
ditions in the stream channel) from unity, we have an expression of the comple-
mentary depletion level (description of the offstream use) which can be compared

to the present and future conditions. Thus:

60 percent mean annual flow 40 percent depletion of NMF

30 percent mean annual flow 70 percent depletion of NMF

10 percent mean annual flow 90 percent depletion of NMF
The following quotations from Tennant (1975) describe the instream condi-
tions for each of these benchmark flow conditions.

"Sixty percent (60%) of the average flow (Fig. 6): This is a base flow
recommended to provide excellent to outstanding habitat for most aquatic life
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forms during their primary periods of growth and for the majority of recrea-
tional uses. Channel widths, depths, and velocities will provide excellent
aquatic habitat (Fig. 1). Most of the normal channel substrate will be covered
with water, including many shallow riffle and shoal areas. Side channels that
normally carry water will have adequate flows. Few gravel bars will be ex-
posed, and the majority of islands will serve as wildlife nesting, denning,
nursery, and refuge habitat. The majority of streambanks will provide cover
for fish and safe denning areas for wildlife. Most pools, runs, and riffles
will be adequately covered with water and provide excellent feeding and
nursery habitat for fishes. Riparian vegetation will have plenty of water.
Fish migration is no problem in any riffle areas. Water temperatures are not
expected to become limiting in any reach of the stream. Invertebrate life
forms should be varied and abundant. Water quality and quantity should be ex-
cellent for fishing and floating canoes, rafts, and larger boats, and general
recreation (stream with an average flow in excess of 100 cfs). Stream esthet-
ics and natural beauty will be excellent to outstanding."

"Thirty percent (30%) of the average flow (Fig. 5): This is a base flow
recommended to sustain good survival habitat for most aquatic life forms.
Widths, depths, and velocities will generally be satisfactory (Fig. 1). The
majority of the substrate will be covered with water, except for very wide,
shallow riffle or shoal areas. Most side channels will carry some water.
Most gravel bars will be partially covered with water and many islands will
provide wildlife nesting, denning, nursery, and refuge habitat in many reaches.
Many runs and most pools will be deep enough to serve as cover for fishes.
Riparian vegetation should not suffer from lack of water. Large fish should
have no trouble moving over most riffle areas. Water temperatures are not
expected to become limiting in most stream segments. Invertebrate life is
reduced but not expected to become a limiting factor in fish production.
Water quality and quantity should be good for fishing, floating, and general
recreation, especially with canoes, rubber rafts, and smaller shallow draft
boats (streams with an average flow of more than 100 cfs). Stream esthetics
and natural beauty will generally be satisfactory."

"Ten percent (10%) of the average flow (Fig. 4): This is a minimum
instantaneous flow recommended to sustain short-term survival habitat for most
aquatic life forms. Channel widths, depths, and velocities will all be signif-
icantly reduced and the aquatic habitat degraded (Fig. 1). The stream substrate
or wetted perimeter may be about % exposed, except in wide, shallow riffle or
shoal areas where exposure could be higher. Most side channels will be severely
or totally dewatered. Most gravel bars will be substantially dewatered, and
islands will usually no longer function as wildlife nesting, denning, nursery,
and refuge habitat. Streambank cover for fish and fur animal denning habitat
will be severely diminished. Many wetted areas will be so shallow that no
longer will serve as cover, and fish will generally be crowded into the deepest
pools. Riparian vegetation may suffer from lack of water. Large fish may have
difficulty migrating upstream over many riffle areas. Water temperature may
become a limiting factor, especially in the lower reaches of the stream in
July and August. Invertebrate life will be severely reduced. Fishing will
often be very good in the deeper pools and runs since fish will be concentrated.
Many fishermen prefer this level of flow! However, fish may be vulnerable to
overharvest. Floating is usually difficult even in a canoe or rubber raft
(streams with an average flow of more than 100 cfs). Natural beauty and stream
esthetics are badly degraded. Most streams carry less than 107 of the average
flow at times, so even this low level of flow will occasionally provide some
enhancement over a natural flow regimen."
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RESULTS

Let me say here that data for this analysis is computerized and the
results are rather voluminous. While I will only summarize the results here,
a complete presentation and analysis will eventually by published under the
WRC label as an appendix to the Nationwide Analysis.

Preliminary evaluations of the annual depletion levels at the outflow
point(s) of the ASAs for the mean water conditions illustrate the geographic
distribution of the gross water adequacy situation. We see in Figure 6 that
the current situation is extremely severe in the southwest, the Platte River
and headwaters of the Arkansas. And, further, that depletions exceed 40 per-
cent in the high plains and portions of the Pacific Northwest and California.
Indications of potential problem areas are indicated by the stippled areas
where depletions are approaching the 40 percent level.

Figures 7 and 8 show the comparable situation for 1985 and 2000, respec-
tively, assuming the projected future as currently contemplated by the Federal
agencies (known as the Modified Central Case). This future is basically based
on OBERS E population projections and assumes full implementation of P.L. 92-500.
It does not reflect full scale development of potential coal and oil shale re-
sources currently being investigated by others. The driving force producing
these changes is a significant increase in irrigation to meet assumed high
export levels of certain agricultural products.

Figure 9 presents a more illustrative picture indicating the net change
in the annual depletion ratios between 1975 and 2000. The reduced depletion
levels for the most part, reflect assumed reduced groundwater supplies due to
depleted acquifers resulting in less irrigétion than presently occurs. 1In
California the responsible factors include high water costs, land constraints,
water efficiencies and the acreage in citrus crops.

In the dry years the relative pattern is very similar but the depletion
ratios are, of course, higher.

We all know that annual depletions tend to understate the real problem.
To compare the data for each month would require more time than is available
here. However, it is‘informative, from the viewpoint of instfeam values, to
look at the areas where the mean monthly depletions exceed the 40, 70 and 90
percent criteria one or more months.

Figure 10 sets the stage with the 1975 conditions. We see here a current

encroachment upon optimum instream conditions (40 percent depletion) throughout
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most of the west. The cross-hatched area indicates depletion greater than

70 percent or less than the desired minimum. And for much of the arid west,

we have already depleted the water supply more than 90 percent which is equated
to loss of aquatic life and the attendant instream values. In southern Florida
the large diversions have substantially reduced the famous 'river of grass"
known as the Everglades.

Figures 11 and 12 present comparable information for 1985 and 2000,
respectively, to that of Figure 10 for 1975. They indicate that, given the
MCC projected use, the instream conditions would worsen significantly in the
Missouri, Pacific Northwest, Colorado, and Arkansas-Red-White regions.

We must remember that the data reflect conditions at the outflow point
of an ASA based on all upstream use and manipulations of supply. It is,
therefore, possible for tributary streams to support viable fisheries while
the mainstream condition is severely depleted or conversely, for severe in-
stream flow problems to exist in some tributaries which are not reflected in
the depletion ratios.

When the Present Modified Flows (1975) and Future Modified Flows (1985
and 2000) are compared with the independently developed Instream Flow Approxi-
mations, the areas of conflict present an interesting picture. In 1975, only
a handful of problem areas are indicated (Figure 13). The assumed projections
for 1985 and 2000 will result in Future Modified Flows which conflict with
IFAs in most ASAs (Figure 14).

Probably the most significant factor in this exercise is the relative
validity of the IFAs themselves. As indicated earlier these numbers are in
some cases based on rather crude assumptions and most be refined during future
Level B and C studies before implementation decisions are made.

Another map sheds additional light on the "Big.Picture" relative to in-
stream flows. Figure 15 illustrates the collective views of 21 regional spon-
sors who identified instream flows as an aspect of a problem area. Differences
between it and previous maps can be attributed to differing biases and perspec—
tives with regard to what is a problem, degree of geographic definity, and per-
haps differing definitions of terms. At any rate, it is obvious that instream
flows are considered a major problem in many parts of the Nation by more than
a few people.

This really is not surprising to those of us who have been involved with
this subject for any length of time. But it is encouraging that the 1975 Natiomnal
Water Assessment will give instream flow problems high visibility and that this
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should in turn facilitate attempts to obtain funding and positions for the

massive effort that is indicated.
SUMMARY AND CONCLUSIONS

This analysis was not intended to reveal all areas where instream flows
are a problem. It does give a good indication of the relative flexibility we
have in coping with increased pressure on our fluvial ecosystem.

While it stresses the severity of the western water problems, it also
indicates that instream flows are of concern in the east as well.

The National Water Assessment illustrates what many of us already know--
that decisions regarding future water use in the agricultural sector dominate
the future of instream values. Also, the next ten years are expected to be
critical as planmers seek acceptable solugions to the water problems of the west.

The public has given us clear signals that they desire preservation of
the instream flow values. Ongoing and future planning and decision making must
not merely consider instream values but actively provide protection from with-
drawal for a sufficient amount of water to provide for these values. This
places the pressure squarely on us to develop improved data collection and
analytical techniques for systematic determination of instream flow require-
ments and to work out solutions to the institutional problems which have thus
far hampered efforts to implement recommendations.

To attain this goal, priority attention for instream flow studies is re-
quired. However, it is obvious that we cannot afford the luxury of a long,
drawn out program of consecutive studies. Rather, we need a blanket attack to
close the data gap for approximately 50% of the Nation in the next few years.

Such an effort must involve many individuals, disciplines, and agencies.
Success in this approach requires a center where communication can be facilitated,
information stored for rapid retrieval and methodology research coordinated.

The Cooperative Instream Flow Service Center was conceived to provide these
services. Bob Hayden is reporting on this new program at this conference. I
encourage each of you to examine your respective programs and determine how you
can best assist in making it a truly multi-disciplinary, multi-agency effort.

Major decisions regarding this Nation's investment in water resource
development should be based on objective analysis of the relative water require-
ments and available supplies. The Water Resources Council's 1975 National Water
Assessment indicates the instream component of the water requirements need better

definition and more prominence in the allocation of our resources.
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LEGEND TOl FIGUWE 4.

Based on specific studies:
1. Anatomy of a River

2. Northern Great Plains ltesource Program, studies by
Jones, et. al.

3. Hoppe & Iinnell ~ Aguatic Studies on Fryingpan hiver
L. Puget Sound and Adjacent Waters Study

5. Columbia Basin rishing Technical Committee's provisional
recommendations

lMean flows as reported in USGS Water Supply Statistics
for the 1975 National Water Assessment

Median flows as reported in USGS Water Supply Statistics
for the 1975 hational Water Assessment

Montana Method or Montana Method modified

Montana Method in combination with Connecticut Iiver
Criteria

Judgmental estimates based on USGS discharge data into
terminal lakes or ground water aguifer

In consultation with State biologists with access to
specific site studies
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APPENDIX A
Updated
April 29, 1976
- = - - Modified Central Case - = - -

Water Requirements; Water Supplies
and Comparison Thereof

This document describes the types of water requirements and supply
information contained in the Assessment's Modified Central Case for each
Aggregated Subarea (ASA). It also describes the types of comparisons
displayed as a result of comparing supplies and requirements for each

ASA. Tor descriptive purposes, the displays are categorized into five
types of displays as shown in the Annotated Table of Contents accompanying
the February 20, 1976 Volumetric Analysis, and attached hereto for
reference.

Water Requirements*

Eleven functional use categories are displayed on display 1. In addition
man-made evaporation and net exports are displayed. The sum of all of
these types of water use is called '"net depletions." Finally, the

amount of water withdrawn from groundwater in support of meeting the

"net depletions”" is displayed. Display 2 summarizes consumptive use by
functional use.

All numbers are expressed in millions of gallons per day. Both annual
and selected monthly values are shown for usage within the ASA shown at
the top of the sheet. Only fresh water use is shown.

Detailed methodology and assumptions work statements are available in a
separate document; however, several important points affecting how the
numbers should be used are discussed below.

1. Domestic Central--Per capita use for population served was assumed
not to change from 1975 conditions. Also, our source of information
did not necessarily include all commercial use (e.g., hotels,
casinos, fire fighting, etc.). Therefore, in ASAs where this
functional use is significant (e.g., 15 to 20% of the total use),
careful attention should be given to reviewing the uncertainty in
the data base and basic assumptions and the number adjusted accord-
ingly. The data base is USGS Circular 676.

*Contained in Displays 1 and 2.
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Manufacturing -- Some industries do not operate 365 days per year;
therefore, two different values for mgd were provided by Commerce.
The first was an annual value which reflected the average mgd value
for the days of actual operation. The second value was a value
which reflected the total gallons per year divided by 365 days per
year. The display contains numbers in mgd corresponding to the
second value. To convert from the first to the second value the
following coefficients should be used:

0.6849 Food and Kindred
Textile Mills
Transportation Machinery
All Other Manufacturing

0.9041 Paper, Pulp, and Board
Chemicals

0.9589 Petroleum Refining

1.0 Primary Metals

Crop Irrigation -- Three different values for crop irrigation
were provided by USDA, and all are used at various places in the
display. . The first value represents an average vear requirement
value --- that amount of water required to'support excellent crop
production without crop stress in an average year. The second
value represents .a_dry year requirement -- that water required to
support crop production without crop stress in an 807% frequency dry
year (i.e., that amount of water required in 2 out of every 10

—_—

years). _The third value represents actual estimated use -- that

amount of water actually used in an average (mean) year considering
that in actual conditions (1) crop stress does actually occur, (2)
distribution system losses may be different than assumed in the
calculation of requirements values and (3) other undefined reasons.
Now, how and where are they displayed?

The dry year requirement value is displayed as the crop irrigation
value on both the annual and monthly displays. As in manufacturing
the annual value represents gallons per year divided by 365
days per year (even though most irrigation is distributed over 5 to
7 months, not 12).

Either the average year requirement value or the actual estimated
use value is displayed on the comparisons page as a part of the

total use entitled "Estimated Present Consumptive Use'.

If information was available, the actual estimated use value is
displayed; if not available, the average requirement value was
displayed. (In most cases the average was used.)
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Steam-Electric--As in irrigation both a dry (80% frequency) and an
average year value were developed. The dry year value was developed
and displayed only for those ASAs where a significant hydropower
capability existed. In these cases the dry year steam-electric
demand was larger in a dry year than an average year because in a
dry year less hydropower is available and therefore more steam—
electric must be provided.

Man-Made Evaportaion--The numbers displayed for 1975 evaporation
resulted from several different types and sources of data. The
unit (per acre) net evaporation rates are those provided by the
USGS. The reservoir surface acres for 1975 were derived from
various sources. For example, actual evaporation quantities were
used when information was available; conservation pool acreages
were developed where information could be found and compared with
the maximum pool acreages provided by USGS; based upon the com—
parison, a selection of estimated surface acres was developed and
used in conjunction with the USGS unit evaporation rates to get
total net evaporation (annual and monthly). Also, farm pond
acreages were included to account for evaporation not contained
within the estimates of livestock consumption.

In ASAs where current (1975) annual precipitation exceeds gross
evaporation, current evaporation was set to zero. This occurs
generally in eastern regions and selected ASAs in the Central and
Western United States.

Evaporation for future years (1985 and 2000) was set equal to the
1975 evaporation rate because of significant problems in estimating
a realistic value for the expected change in evaporation.

Exports--The values of exports shown are gross exports averaged
over the given period. Exports are, per se, 1007 consumptive
requirements; therefore, they appear in the requirements analysis
part of the output rather than being treated as a supply variable.
Note that even though there is a net export value there may also be
a gross import since it is entirely possible to import water at one
location in an ASA and export it from another.

Groundwater--Below the net depletion line is a line showing estimated
groundwater withdrawals and consumption. The withdrawal figure is
the estimated value of withdrawal as derived from USGS 676. The
consumption is a gross estimate of how much of the withdrawal is
actually consumed and was calculated by multiplying the withdrawal
by the ratio of consumption to withdrawal during the given time
period (excluding steam-electric). Therefore, the amount of
groundwater consumption can vary from year to year even though the
withdrawal remains constant due to changes in the consumption/with-
drawal ratio. The groundwater consumption estimate is very gross
and was not used in determining the changes in instream flows.
Rather, groundwater withdrawal was used. Groundwater consumption
1is used, however, in estimating the surface water consumed in the
depletion analysis (See discussion of R & RR ratios below).
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8. Import —— Below the groundwater figures are given estimates of im-
port withdrawal and consumption. The import withdrawal figures are
an estimate of gross import as developed primarily in conjunction
with regional sponsors. Like groundwater, the import consumption
figures are estimated by multiplying the withdrawal figures by the
ratio of consumption to withdrawal for the time period (including
steam electric). Again, the import consumption figures are a
gross estimate and were not used in estimating future flows but
were developed purely for the purpose of estimating surface water
consumptive demand for depletion estimates. In estimating changes
in flow, the total value of import withdrawal was used.

9. Requirement Ratios —— On the right side of the requirements display
a set of ratios is shown. The ratios indicate what fraction of the
total net depletion each of the functional uses are. These values
should be used to indicate where the bulk of the requirements occur,
and therefore where impacts of shortages may be likely to occur.

Water Supply and Requirement/Supply Comparisons

As shown in attachment A, display number 5 summarizes the annual and
monthly supply information; whereas displays 3 and 4 summarize the require-
ment/supply comparisons.

The primary utility of the comparison information are twofold:

(1) to obtain an indication of how future projected changes in
consumptive uses, import/exports and groundwater withdrawals
affect the future streamflow conditions if additional storage
were not added. The "R" ratios provide this indicator;

(2) to obtain a realitive indicator of the degree to which the
Nation's streams are currently depleted and will be depleted
in the future because of current and future levels of consumptive
use. The "RR" ratios provide this indicator.

It should be expecially noted that the comparisons presented are not

for an ASA; rather they are made for specific points on the Nation's stream
system. For example, the comparisons displayed for the outflow point of
ASA 1011 do not provide indicators for what is happening in ASA 1011;
rather they provide an indication of what will happen to streamflow
conditions at that point due to the collective changes in consumptive use,
etc., in all upstream ASAs (in the Missouri Region).

Similarly the analysis at the outflow point of ASA 803 represents the
effects of the collective changes in the Missouri, Upper Mississippi, Ohio,
Tennessee and Lower Mississippi Regions.

In the coastal ASAs there are many rivers flowing into the ocean and
therefore the comparisons are not for a point; rather they represent a
gross estimate of the overage effect of collective changes in consumptive
use on the streams entering the ocean.
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The top part of display number 3 shows the total dpstream depletions due
to consumptive use requirements, evaporation, exports, imports and ground-
water withdrawals. Various totals are given including:

- requirements plus evaporation;

- requirements plus evaporation plus exports minus import consumption,
and;

- requirements plus evaporation plus exports minus estimated imports
and groundwater consumption.

The middle part of display 3 shows the results of striving to reconstruct
historical flow conditions and future flow conditions. The bottom part
of display 3 shows comparisons of the above flow conditions and total
upstream depletions.

The procedures used to obtain these various values and interpretive
meaning are discussed in the following.

10

Compution of Future Streamflow Conditions (FMF)--The general equation
for determining future streamflow is:

(2)  FMF=PMF+(Lg~T,)+(GWg-GW,)=(Cg=C, )~ (Eg-E )= (Bvg-Ev )

Where FMF is future modified flow, estimated future flow
modified by current flow regulation,

PMF is present modified flow,
1 is total imporc,

GW is total groundwater withdrawn (and groundwater is

ssumed to be a separate and independent source),

C is total consumptive demand,
E 1s total export,

Ev is reservoir evaporation,

X, indicates present value, and

Xe indicates future value.

Using AX to indicate change in X, i.e. AX=X¢-X,

(b) TFMF=PMF +AI+AGW)-ONC-AE-OEV

Note that in this equation, gross values of import and groundwater
are used. This gives the initial appearance that a 1 unit increase
in import or groundwater will cause a 1 unit increase in streamflow.
Apparently, changes in consumption of groundwater and import or the
reduction in new groundwater or import due to new consumption are
being ignored. This is not the case. As simple as the equation
appears, it takes into account changes in consumption efficiencies
and consumption of new sources and does so without arbitrary esti-
mation of how consumption is distributed among the three sources.

In the following, I will attempt to show why this is so.
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Total import and groundwater withdrawals can be broken into two
components: that portion of the total withdrawal which is consumed,
IC and GWC; and that portion which is not consumed but is released
to the stream, IRF and GWRF, (return flow). Therefore:

(¢) I =IC+ IRF
(d) GW = GWC + GWRF

Similarly, total consumption can be divided into three portions:
Surface water consumption, SWC; import consumption, IC; and ground-
water consumption, GWC, depending on which source is used to satisfy
the demand. (Obviously, in many cases, imports are discharged
directly into and mixed with natural surface flow but, conceptually,
they can be considered separately). Therefore:

(e) C = SWC + IC + GWC

Export and evaporation losses are assumed to be always satisfied
from surface water sources. (Even were this not so, no mathematical
difficulties would arise although the following explanation would
be substantially complicated).

Substituting the new expressions for import, groundwater, and con-
sumption into the basic equation:

(f) FMF=PMF+(AIRF+AIC)+(AGWRFHAGWC) - (ASWCHAGWC+AIC)-AE-AEV

Note that in this equation, we can now cancel out AIC, and AGWC to
give:

(g) FMF=PMF+AIRF+AGWRF-ASWC-AE-AEV

Analysis of this equation shows that FMF is calculated by adding to
the current streamflow any increase in import or groundwater return
flow and subtracting the amount of additional consumptive, export
and evaporative demand which must be satisfied from the new stream-
flows. Note also that it is not necessary to know the values of
IC, IRF, GWC, GWRF, or SWC since regardless of their values, they
will always be cancelled out automatically.

Basic equation (1), therefore, is a comprehensive analysis of changes
in streamflow due to changes in import, groundwater, consumptive,
evaporative and export uses.

Ratios of Future Streamflow to Current Streamflow Conditions (R)--
The general equation for making this type of comparison is as
follows:

Rl = PMF - AC - AEV
PMF

Which is the ratio of future modified flow to present-modified flow
due to changes in requirements and evaporation.
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In other words this is a ratio of an estimate of the streamflow at a future
point in time to the 1975 streamflow. Only changes in consumption and
evaporation are considered. Those having Rl give an estimate of the

change in the present streamflow due to changes in consumption and
evaporation. If Rl is 0.9 for instance, this indicates that the

stream will be depleted 10% by increases in either consumptive

demand or evaporation (Since evaporation is held constant in all

cases Rl refers only to consumption. However, in future studies
evaporation may be variable).

R2 - The ratio of future modified flow to present modified flow due
to changes in requirements, evaporation, exports, and imports.

R2 = PMF - AC - AEV - AE + AIC
PMF

R2 reflects changes in the present streamflow due to projected
changes in the export-import regime of the area. In the analysis
only major changes in export-import were considered such as the
Garrison Diversion. Minor changes in export-import values were
ignored, However, the value, ICjn is an estimate of the amount of

the import which is actually consumed and it will change overtime
as the ratio of consumption to withdrawal varies. Therefore, R2
may differ slightly from Rl even though no change in overall export-
import is projected.

R3 - The ratio of future modified flow to present modified flow due
to changes in requirements, evaporation, exports, imports, and
groundwater,

R3I=PMF - C- EV+ IC+ GWC

R3 is the most comprehensive of the future depletion ratios. In
addition to changes in consumption, evaporation, export and import,
it also reflects changes in groundwater withdrawals and consumption.
The assumption implicit in this ratio is that if groundwater use
increases (decreases) the flows in the stream will increase (decrease)
because less (more) water will be taken from surface water sources.
However, just because R3 contains a groundwater term, it is not
necessarily more accurate., On the contrary, in many cases R3 is less
accurate in estimating long-term changes in streamflow. This is
because in many cases the stream is fed from groundwater sources and
an increase in groundwater use is therefore equivalent to an increase
in surface water use. R3 treats groundwater and surface water as
independent sources. The cases in which this assumption is true
include groundwater mining, deep artesian wells and cases in which,
the groundwater flow is toward a receiving water such as the ocean.
In those cases the groundwater would not outcrop in the surface and,
therefore, is actually a separate source.
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Ratios of Total Depletions Reconstructed Streamflow Conditions (RR)--

The second set of ratios - RR1l, RR2 and RR3 - show the impact that
the present and future requirements, exports, imports and groundwater
have had on the natural flow of the stream. In calculating these
ratios a "natural flow" is synthesized by adding the various uses

as they were in 1975 to the present modified flow. Thus the effect
of requirements plus evaporation is assessed by adding the 1975 actual
estimated use and evaporation values to the 1975 flow and dividing

the results into the 1975, 1985 and 2000 requirements plus evaporation.
Another way to look at it is to consider RR1, RR2 and RR3 as showing
the fraction of the requirements to the supply which would be
available if the requirements did not exist.

RR1 - Ratio of depletion due to requirements and evaporation.

RR1 = CF + EVF

PMF + USEP + EVp

RR1 is the ratio of the consumptive and evaporative uses to the
flow which historically would have occurred if there were no
consumptive or evaporative uses. The denominator is the re-
constructed "natural" flow estimated by adding back in to the
1975 flow the sum of estimated 1975 actual consumptive uses and
evaporations. RR1l might be considered to be a ratio of the
consumptive and evaporative use to the available surface supply.
1f, for instance, RR1l is 0.10, then this implies that only 107
of the available surface supply is being used. Conversely, it
indicates that the stream is now flowing at 907% of its historical
flow and hence has been 107 depleted.

RR2 - Ratio of depletion due to requirements, evaporation, exports,
and imports.

RR2 = CF + EVF + EF - ICF

PMF + USEP + EVP + EP - IP

RR2°is a more comprehensive representation of depletion than RR1

in that the effects of changes in the import-export scheme for

the area are included. In most cases RR2 is the most accurate
representation of the actual depletion in the area. Export in
particular is a consumptive use which is invariably satisfied

from surface water sources. Therefore, to reconstruct the historic
flow the amount of this export”’ should be added back to the flow.
Similarly, some of the present flow in the stream is due to imported
waters and these imports should be subtracted out of the flow. In
the numerator the surface water demand is estimated as the sum of
the consumptive, evaporative and export requirements minus the
estimated amount of requirement satisfied by the imports.
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RR3 - Ratio of depletion due to requirements, evaporation, exports,
imports and groundwater.

CF + EVF + EF - ICF - GWCF

PMF + USE + EVP + EP - IP - GWP

RR3 =

The final depletion estimate, RR3, includes groundwater uses in
addition to the other uses. As in R3, there is an implicit assump-
tion that the groundwater and surface water sources are independent.
In many cases this will not be so and RR2 will be the proper ratio.
In constructing the surface water demand in the numerator, the
estimated amount of consumption that is satisfied from groundwater
is subtracted from the consumptive demand. In reconstructing the
historical flow the total groundwater withdrawal is subtracted

from the present flow.

Notes on the Behavior of RR Ratios

The RR ratios are the ratios of estimated surface demand to the
estimated historical surface flow. As such, it is apparent that
the RR ratio should not be greater than 1 or less than 0. If
this is the case, it implies that more water is being used than
is available, a logical contradiction. Nevertheless, negative
RR ratios and RR ratios in excess of 1 do appear in the results
of the analysis and the reason for this should be discussed.

As an example, the RR3 ratio will be used, although the same
‘applies also to RR1 and RR2. The RR3 equation is:

CF+ EVF+ EF—-ICF- GWQE

PMF + USE + EVP+ EF- IP- GWP
In the volumetric model restraints are placed on the estimates of
import consumption, IC, and groundwater consumption, GWC, such
that the sum of these can never exceed the total requirement, C.

RR3 =

The evaporation, EV, is also constrained never to be negative on an
annual basis, although some monthly values may be negative. The
exports can never be negative or they would be treated as imports.
Therefore, the numerator of the equation can never be less than O
(except in the unusual case where the evaporation is negative, and
this can never occur in an annual analysis).

The difficulty arises in the denominator. The values of the present
modified flow, export, import, and groundwater are all independent
estimates. Since these values are given in the data, they cannot
be constrained, but must be taken as they are. Therefore, when
import and groundwater are subtracted from the sum of PMF, USE,
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and EV, it is possible for the result to come out zero or even

less than zero. A value of RR3 (or RR1l or RR2) greater than 1
indicates that the estimated natural flow is less than the estimated
use. A value of RR3 (or RRl or RR2) less than 0 (negative) indicates
that the estimated natural flow is negative. Both cases are logically
impossible and are the result of errors in estimating the the flow,
use, import-export or groundwater.

The behavior of the ratios can best be described by referring to
Figure 1. As this figure shows, the RR ratio behaves like a
hyperbola. As the natural modified flow, NMF, decreases, the value

RR = SW use = USE
SW supply NMF

— — USE=NME

V.o FIGURE 1.

of the RR ratio increases until the NMF reaches 0 where RR = ©O.

At this point the trend reverses and the absolute value of RR
decreases with decreasing NMF. Therefore, a large negative RR

ratio indicates that the NMF is nearly zero, while a small negative
RR ratio indicates that the NMF is much less than zero. Thus the
conclusion is that a very large negative RR ratio is a better estimate
than a very small RR ratio.

Finally, it should be pointed out that the anomalies in the RR ratio
are the result of inaccuracies in the estimation of the data and not
in the mathematical handling of the data. Therefore, better estimates
of the data will result in better results in the future. :
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ABSTRACT

The subject of this presentation is ''Conflicts With Private and Federal
Users." Increases in municipal and industrial demands, agricultural demands,
and environmental demands have created conflicts with instream uses of water
which water developers and users did not envision fifteen to twenty years ago
when the water development agencies were in the process of making their
studies in order to recommend water development programs both federal and
state.

These conflicting demands have resulted in a number of lawsuits, the
ultimate resolution of which could conceivably change the entire water
development program throughout the western United States. These lawsuits not
only seek to establish priorities for the use of instream water but also to
establish who will control the use of such water. In this connection a land-
mark case presently pending in the United States Court of Appeals for the
Ninth Circuit entitled United States v. The State of California ex. rel. State
Water Resources Control Board, will be discussed herein in detail.

INTRODUCTION

The Reclamation Act of June 17, 1902, 43 U.S.C. §§ 391 et seq., created
a fund from the sale and disposal of public lands in certain states and terri-
tories to be used in the examination of and survey for and the construction
and maintenance of irrigation works for the storage, diversion, and develop-
ment of water for the reclamation of arid and semiarid lands in the states
and territories. It was by this Act that the Reclamation Service later to be
called the Bureau of Reclamation was created and the many reﬁlamation projects
throughout the seventeen western states were developed and constructed.
Section 8 of the Reclamation Act of June 17, 1902, 43 U.S.C. §§ 372, 383
provides: ''Nothing in this Act shall be construed as affecting or intended
to affect or to in any way interfere with the laws of any state or territory
relating to the control, appropriation, use, or distribufion of water used in
irrigation or any vested right acquired thereunder and the Secretary of the
Interior, in carrying out the provisions of this Act, shall proceed in
conformity with such laws and nothing herein shall in any way affect any right
of any state or of the Federal Government or of any landowner, appropriator,

or user of water in, to, or from any interstate stream or the waters thereof."
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Although this provision of the law is some seventy-four years old, there are
surprisingly few reported legal decisions interpreting its meaning. This is
particularly noteworthy since it directly affects the relationship between
Federal Reclamation projects and the water rights of private and public
appropriators and water for fish and wildlife, environmental, and other pur-
poses. The meaning of this section of the law according to the states was
crystal clear. According to the interpretation of this section by the state
interests, it meant that the Federal Government was to acquire water rights
in accordance with state law and that once the reclamation project was built
the Federal Government was to deliver the project water under state law and
that state law would determine when and to whom the project water would be
distributed. Thus, the states felt that Section 8 placed a statutory limita-
tion on the Supremacy Clause of the United States Constitution which makes
federal laws supreme over conflicting state laws. On the other hand, the
Federal Government interpreted Section 8 as basically requiring the United
States to recognize vested water rights obtained under state law in carrying
out the provisions of the Act. The interpretation of this provision was

first placed in issue in the case entitled Ivanhoe Irrigation District v.

McCracken, 357 U.S. 275. In this case the question arose as to the validity
of imposing acreage limitation provisions of Reclamation law upon the users
of the federal water developed by the Friant Dam in the Central Valley Project
of California. In the validation proceedings involving the contract between
the Ivanhoe Irrigation District and the United States, the Supreme Court of
the State of California determined that the acreage limitation provisions of
Reclamation law requiring an individual to dispose of all but 160 acres in
order to obtain water was in conflict with state law and, therefore, was an
invalid imposition of law under the contract. The matter was appealed to the
United States Supreme Court, which stated that Section 8 of the 1902 Act does
not override the excess land provisions of Section 5 nor does it compel the
United States to deliver water on conditions imposed by the state. It merely
requires the United States to comply with state law when in the construction
and operation of a Reclamation project it becomes necessary for it to acquire
water rights or vested interests therein. It went on to state that the
acquisition of water rights must not be confused with the operation of the
federal projects. Another Supreme Court case interpreting Section 8 is the
City of Fresno v. California, 372 U.S. 627. This case was decided in 1963

and was a companion case to the case entitled Dugan v. Rank. This case, too,

involved the operation of the Friant Dam on the San Joaquin River, which is a
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keystone of the Central Valley Project. In this case the parties sought to
require the Bureau of Reclamation to release certain waters from the Dam and
to operate the Dam in a certain manner so as to assure the plaintiffs would
receive water pursuant to their water rights vested under state law. The
District Court held that it had jurisdiction to hear the matter and to
determine an operating criteria for the Federal project. The Supreme Court
of the United States ruled that Section 8 of the Reclamation Act does not
mean that state law may operate to prevent the United States from exercising
the power of eminent domain to acquire water rights of others. Rather, the
effect of Section 8 in such a case is to leave to state law the definition of
the property interests, if any, for which compensation must be paid. In

another case decided in 1963 entitled Arizona v. California, 373 U.S. 546, the

Supreme Court ruled that where the Govermment has exercised its right to regu-
late and develop the Colorado River and has undertaken a comprehensive project
for the improvement of the River and for the orderly and beneficial distribu-
tion of water, there is no room for inconsistent state laws. So it can be
seen from these cases that the advocates of state control over Federal
Reclamation projects received a severe setback in the form of these Supreme
Court decisions. Basically, these decisions state that Section 8 should be
read as requiring the United States to recognize rights vested under state law;
however, that the states cannot dictate the method of operation of a Federal
project where the project has been duly authorized by Congress.

The question came into sharp focus in the State of California. The
Central Valley Project of California is one of the largest reclamation projects
in the United States. The Project involves a complex series of dams and canals
on the Sacramento River, the American River, and the San Joaquin River as well
as impoundments on various tributaries thereto. The water from the San Joaquin
River which is impounded behind Friant Dam near Fresno, California, is diverted
from the river channel to serve agricultural lands in Madera County, California
and in the southerly portion of the San Joaquin Valley. Water from the
Sacramento River in Northern California is taken from the Sacramento-San Joaquin
Delta to the San Joaquin Valley, both for irrigation purposes and to satisfy
rights on the lower San Joaquin River which were interfered with by the construc-
tion of the Friant Dam. Because of the increased environmental concerns in the
United States, the question of diversions of Federal Reclamation water from the
Sacramento-San Joaquin Delta has been a matter of increasing concern and con-
flict. The United States, in acquiring its water rights for the vast Central
Valley Project, always has applied to the State Water Resources Control Board
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and its predecessor, the State Water Rights Board, for water rights permits.
At the same time, Bureau representatives maintained that the applications
were only filed in the interest of comity and for orderly administration of
the states' waters. Until recent years such permits were issued routinely
after a determination that unappropriated water was available. Recently,
however, because of environmental concerns and other incidental reasons,

the State Water Resources Control Board has undertaken to condition permits
issued to the United States with conditions that affect the ability of the -
United States to impound water on the Sacramento and American Rivers and to
divert from the Delta. The initial water rights permits on the Sacramento
River and for diversion from the Sacramento-San Joaquin Delta were granted

to the United States in what is known as Decision D-990 by the State Water
Board adopted on February 9, 1961. This Decision purported to reserve juris-
diction to the Board to include terms and conditions in the permits relative
to salinity control in the Sacramento-San Joaquin Delta and to coordinate
terms and conditions in these permits with permits issued to the State of
California, Department of Water Resources, for the State Water Project.

The reservation also purported to reserve jurisdiction to include terms and
conditions for the protection of fish and wildlife in the Delta. After an
extended hearing before the Board in which all interested parties partici-
pated, the Board issued what is known as Decision D-1379, adobted July 28,
1971, which purported to condition Bureau permits with respect to storage and
diversion of water under the permits previously issued. The conditions pro-
vided in essence that the Bureau would be prohibited from impounding or divert-
ing water during a period of time when certain salinity conditions were not
met in the Sacramento-San Joaquin Delta. This, of course, included surplus
waters stored during periods of high flows which would not have been in the
Delta to divert had it not been for the Bureau project. Soon after this
Decision was rendered the Board also had a hearing on the permits issued for
the Auburn Unit of the Central Valley Project and the Board conditioned these
permits upon the maintenance of certain flows in the Lower American River for
fish and wildlife and recreation purposes. These flows likewise would not be
available in the river during summer months absent the project. Finally, a
third Decision was rendered by the Board on the New Melones Project which was
being constructed by the Corps of Engineers but was to be integrated into

the Central Valley Project and operated by the Bureau of Reclamation. In this
last Decision the Board placed specific conditions upon the operation of the

project itself, providing, among other things, that the reservoir could not
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be filled until further hearings and orders by the Board contrary to the
authorizing legislation. In each instance the Board relied upon state law
which,it held, gave the Board the right to include in the public interest
terms and conditions affecting the operation of the project. In each of
the Decisions the United States advised the Board that it was the position
of the United States that the Board had no authority to condition permits
issued to the United States and that the only duty on the Board was to
determine whether or not unappropriated water was available for the Federal
project and, if so, to issue the water rights permits. The Board, because
of its stated position, filed a suit against the United States asking for

a declarative judgment that it could so condition Bureau permits. The
United States of America then brought the case of United States v. The State

of California ex rel. State Water Resources Control Board, S-3014, United

States District Court, Eastern District of Califprnia. The suit was similar
to the state suit but more specific in asking for a declaratory judgment
that the State of California had no right to condition permits issued to the
United States for the New Melones Project. The legal questions were briefed
by both parties and the State of California moved for a summary judgment
determining that the State did in fact have the right to condition Bureau
permits. The District Court entered judgment on October 9, 1975, determining:
(1) the United States can appropriate unappropriated water necessary for any
Federal Reclamation project in California but must first, in accordance with
comity, apply to the State Board for a determination of availability of
unappropriated water; (2) the Board must grant such applications if unappro-
priated waters are available; (3) there are no existing Federal laws, regula-
tions, or administrative directives allowing the Board to impose any terms or
conditions in permits issued to the United States as a result of applications
to the Board for unappropriated water; (4) the Decision placing terms and
conditions upon permits issued to the United States for the New Melones Dam
and Reservoir is void in all respects as said terms may relate to the control,
development, or operation by the Federal Govermment of the New Melones
Project. As I have stated, this case has been appealed by the State to the
Ninth Circuit Court of Appeals. This Decision is an extremely significant
Decision and its ultimate outcome will affect water rights and control of
inbasin and instream water throughout the seventeen western states in which
the Bureau of Reclamation has or is constructing Federal Reclamation projects.
In summary, the status of the law today in the Eastern District of
California subject to the determination by the Ninth Circuit Court of Appeals
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is that the respective states have no control whatsoever over Federal
Reclamation projects and that if the Bureau of Reclamation chooses to apply
to the states for water rights, the states must determine if unappropriated
water is available and, if so, to issue water rights permits without

restrictions.

It should be pointed out, however, that the Flood Control Act of 1944

requires state comments on proposed Federal projects and that it is extremely
unlikely that Congress will ever authorize a project which is not supported

by the involved state.

Turning now to utilization of water by private individuals or water
districts, we find that the use by individuals or by districts of the recently
enacted National Environmental Policy Act of 1971 has given these parties a
powerful tool in determining the use of water developed by Federal Reclamation
projects. There is presently pending in the United States District Court in
the Northern District of California the case entitled Contra Costa County
Water District v. Kleppe, Civil No. C-75-2508-SW, in which the Contra Costa

County Water District seeks to enjoin the Secretary of the Interior from
executing or performing a proposed contract with the Westlands Water District
for delivery of Central Valley Project water to that District. The Contra
Costa County Water District is a district which contracts for and receives
water from the United States of America and is located within the area known
as the Sacramento-San Joaquin Delta. The Westlands Water District is a
district consisting of some 600,000 acres located on the west side of the San
Joaquin Valley in Fresno, Merced, and Kings Counties, California. It is pro-
posed to deliver some one million acre-feet of water from the Delta to the
Westlands Water District pursuant to contract entered into under Reclamation
law. Millions of dollars have been spent for the necessary facilities to
deliver the water to the Westlands Water District. The Contra Costa .County
Water District seeks to enjoin the Secretary from executing a contract with
the Westlands Water District on the grounds that the Department of the
Interior has not complied with the National Environmental Policy Act and that
unless the execution of the contract is enjoined irreparable damage will
result to the Sacramento-San Joaquin Delta, thus resulting in damage to the
Contra Costa County Water District. Thus, we see that the National Environ-
mental Policy Act is being utilized and undoubtedly will be utilized in the
future in an effort to influence the operation of Federal water development
projects.

In closing I would like to quickly sum up the message which I hope that
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I have conveyed to you today. Water development programs in the Western United
States are in jeopardy. It would appear to me that if the various states are
successful in their attempts to obtain control of the operation of Federal
projects that Congress will be extremely reluctant to authorize future pro-

jects which I believe are vitally needed to continue to furnish the people
of the United States with water for agricultural, municipal, and industrial

uses, clean hydroelectric power, year-around stream flows for environmental
and recreational purposes, and other incidental needs. Further, the utiliza-
tion of the National Environmental Policy Act of 1971 by individuals, environ-
mental groups, or other water districts to delay water development projects

or to affect the utility of such projects could also lead to a lack of
Congressional authorization for such projects. Certainly each delay created
by such litigation creates an additional strain upon the Federal budget which
Congress ﬁay be unwilling to accept. It is my opinion that these problems
must be solved by full cooperative efforts on the part of federal, state, and
local governments and individuals rather than by time and cost-consuming ‘

litigation.



TOPIC I-B.
RECOGNITION OF IFN IN CHANGING TIMES

Summary Discussion

The following responses were offered to the initial question regarding

crucial

1.

4,

Most of

research needs:

The variety of dimensions in the conflict and methods of imple-
mentation.

Assessing priorities so that resources can be put where they can
be most productive.

Ways in which development features, such as canals, can be used
and managed as fish habitats.

Organizational change. Learning to plan with excess information
in an era of turbulence; modeling uncertainty.

the discussion was directed to the legal parameters of the instream

flow arena:

1.

There is some latitude for administrative discretion in project
operation to provide instream flows, within the context of legis-
lative authorization. However, in some cases, the most effective
means of protecting instream flows below existing projects is
restudy and reauthorization of the project by Congress to include
fish and wildlife as project purposes. More recent projects
generally allow more administrative discretion than earlier
projects where fish and wildlife were not yet effectively
recognized.

If project operations do not maintain specified minimum flows,
there probably is some legal means of obtaining relief, but
more detail was not provided in the discussion.

One important method of obtaining flows is joint planning and
accommodation on the part of all water users——traditional water
users and instream flow interests. They may result in more posi-
tive action than litigation, which examines only narrow legal
questions in the context of adversary relation%hips.

More consideration must be given the surface water/groundwater

interface because of the close relationship between groundwater
(recharge and supply) and streamflows.

Notes by panel moderator: Harvey R. Doerksen
Steering Committee Member
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WHY ARE ENERGY WATER NEEDS DIFFERENT?
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ABSTRACT

Although, generally speaking, there is sufficient water for energy pro-
duction, the location of some instream uses may cause severe increase in the
price of the product. In most cases of instream use above the point where
water is needed for energy production, energy companies will not be adversely
affected. However, downstream commitments for instream use may severely
handicap energy production. Decisions on the location and amount of instream
uses are made without adequate public knowledge of the impact of such decision-
making, and little opportunity is afforded for intelligent choices between
lower-cost energy or preservation of instream values.

Although it may seem somewhat far afield from a discussion of instream
flow needs, and the impact of those needs on water requirements for energy
production, a brief overview of the general requirements of water for energy
may be helpful. There are several schools of thought on the question: "Why
are energy needs different?"

One school of thought is that most of the rivers of the West are bankrupt
and that there is insufficient water for projected energy needs. We will call
that the Doomsday School of Thought.

At the other end of the spectrum is the school of thought that believes,
because there has not yet been a shortage of water for energy, that there
will never be such a shortage. This, obviously, is the Pollyanna School of
Thought.

I would not be very comfortable with a degree from either of these schools.
The true situation lies somewhere in between.

The excellent report of the Western States Water Council entitled '"Western
States Water Requirements for Energy Development to 1990," reaches, inter alia,
the following conclusions:

Water demands to support the energy industry in the West will be
large...The amount of water needed can be varied by administrative
decisions. Wise planning and prudent administrative choices could
greatly reduce the demands for water for energy and soften the
impacts on water short areas.

Most uses of water cannot compete economically with the energy
industry in paying the cost of water. To allow the energy industry
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to acquire water rights at the market place, could result in the
new allocation of limited waters to energy while reshaping estab-
lished economies with perhaps locally the greatest impact being

on irrigated agriculture.

Environmental laws and results and regulations that do not allow

for flexibility in choosing the best solution at given sites,

could result in large wastes of water and could result in greater

environmental damages.

The report summarizes (see Table 1) the estimated increased water re-

quired to meet growth in energy needs in the eleven Western States to 1990.

Coal

fired

power
State plant
Arizona ............ 75
California ........ 81
Colorado .......... 90
Idaho ............... 30
Montana .......... 124
Nevada ........... 41

New Mexico .... 20

Oregon .............. 18
Utah ...cccoeeee 120
Washington ...... 0
Wyoming .......... 118

Nuclear
power
plant

73

276

14

122

126

0il
shale

260

40

20

TABLE 1.
Coal
min- Coal
ing gasification

10

10

70

42

60

11

11

44

72

11

44

Coal
slurry

0

40

160

Geo-
thermal

22

Other
energy
processes

13

Total

141

Total

171

392

387

43

279

43

98

144

216

126

405

2,304
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California has, as you will observe, the largest single requirement for
a single kind of energy requirement--that of 276,000 acre-feet of water for
nuclear power plants. The Western States Water Council report does not indi-
cate how much of this water could come from ocean water, and thus reduce the
impact on surface water rights. Nor does the report reflect the use of return
flows from irrigation as a water supply, such as is presently proposed in the
Palo Verde area for the Sun Desert plant in connection with two 950 mw units.
Obviously, the use of return flows from irrigation, if they are not already
committed to other vested rights, likewise reduces the impact on uncommitted
water. The Palo Verde return flows, it should be noted, do not come within
this category, as these flows now go back to the Colorado River, where they
are utilized downstream.

I would like to address myself to the Colorado situation, that being one
with which I have some familiarity. I suspect that, in the eleven western
states, Colorado would rank about third in water scarcity, and one where the
combination of scarcity of water and contemplated demand creates a problem
equal to, if not greater than, that of any other western state.

The Colorado River drainage in Colorado, in turn, presents what is prob-
ably the most critical area in Colorado.

So far as Colorado is concerned, in the first Cameron-Jones study of
water requirementé for oil shale, made in July of 1959, the needs were esti-
mated at 250,000 acre-feet for a production of 1,250,000 bbl/day. As you can
see, this estimate is not too far from the conclusions reached by the Western
States Water Council.

Felix L. Sparks, long-time director of the Colorado Water Conservation
Board, and one of the leading authorities on the Colorado River, made the
assessment, shown in Table 2, of the situation on the Colorado in 1965.

Has anything occurred since that appraisal was made to change the situa-
tion? I believe two influences have been at work which may make the picture
a little less gloomy.

First, some of the energy companies have acquired their own water supplies
by purchasing old water rights and converting them from irrigation to indus-
trial use. This may not be a realistic solution in some of the other states
because of inadequate institutional methods of effectuating such a change.
The wisdom of taking agricultural land out of production in order to provide
water for energy needs is a question stimulatiﬁg considerably more debate than

it did ten or twenty years ago, when many of these rights were acquired.
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*Includes Municipal and Industrial Water.

Colorado allocation by Upper Basin Compact:

Available supply re Tipton Report: 6,250 x 51.75% = 3,234.

Total
0il Irrig., M&I, Accum.
Project Shale & Res. Evap. Total
Total-Present, Authorized & Committed 2,720
*Animas-La Plata 93 2,813
*Dolores 74 2,887
*Dallas Creek 37 2,924
*West Divide 44 71 2,995
*San Miguel 74 3,069
*Yellow Jacket 32 57 3,126
Dattlement Mesa 11 3,137
*Bluestone 10 13 3,150
*Grand Mesa 32 3,182
*Upper Gunnison (Including Tomichi Creek,
East River & Ohio Creek) 22 3,204
Basalt 26 3,230
*Juniper (Including Great Northern) 97 3,327
Middle Park (Including Troublesome &
Rabbit Ear) 29 3,356
*Four Counties Export - Yampa 40 3,396
*potential 0il Shale Uses 64 64 3,460
*Potential Transmountain Diversions 130 3,590

7,450 x 51.75% = 3,855.
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Environmental restraint may render some of the anticipated developments
uneconomical. In orders, sheer inability to obtain necessary federal rigﬁts
of way, again for environmental reasons, make some of the anticipated develop-
ments impossible. Ask any member of the Denver Water Board what effect the
inclusion of a major portion of its proposed Eagle-Piney project in a wilder-
ness area has on the economics of that plan. The last I heard, some half
billion dollars had been added to the cost by congressional approval of an
enlarged Gore Creek Wilderness area.

Colorado Springs and Aurora, two cities in Colorado, joined to construct
the Homestake Project, which takes water from a tributary of the Colorado
through a tunnel to the Eastern Slope of the Continental Divide, and outside
the Colorado River Drainage. The first phase, built by conventional methods,
was completed about five years ago. The cities have now been advised that no
roads will be permitted in the construction of the planned second phase of the
porject, and that all supplies and equipment will have to be helicoptered in.
Because of the enormous cost increase resulting from this decision, the second
phase has been postponed indefinitely.

There is, however, a more simplistic approach. Ninety percent of the
water diverted in Colorado is used for agriculture. If more efficient methods
of diversion, transportation and use could save 11 percent of that amount of
water, twice as much water could be made available for non-agricultural uses,
including production of energy. I am neither an agronomist nor an expert in
irrigation efficiency, but I .find it difficult to believe that 11 percent of
the water diverted for agriculture is not wasted by either inefficient diver-—
sions, inefficient conveyance systems or applications of irrigation at other
than an optimum rate or a combination of two or three of these inefficient
practices.

I have been preaching this sermon for many years, without getting
through to vefy many of my parishioners, so I was comforted by the remarks of
Dr. Daniel A. Dreyfus, Deputy Staff Director, Committee on Interior and Insular
Affairs of the United States Senate, before the National Capitol Section of the
American Water Resources Association on September 18, 1975, entitled "Water
Resources for Energy Self-Sufficiency" where he said:

In the Colorado Basin, about 90 percent of all existing water uses -
are for agriculture, much of it inefficiently applied and producing
low value crops. Water for new energy uses quite probably will come,
in part, from purchases of existing agricultural rights rather than
the development of new supplies.
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With this admittedly cursory assessment of water availability, let us
now turn to the matter at hand-—-the effects of instream decrees on energy
development.

First, let us consider instream decrees for national forests. In the
overwhelming majority of such situations, particularly when such instream
uses are to support cold water fish habitat, such uses are compatible with
energy developments which, in the case of coal fired electric generating
stations, coal gasification plants and oil shale developments are, almost
without exception, located below forest boundaries. Instream uses tend to
preserve the flows in the mountains so that they will be available below the
boundaries for any type of beneficial use. Such instream uses do not, in my
opinion, pose a significant problem for energy development.

The reservation of large quantities of water in lower reaches of our
highly erratic streams for such purposes as river rafting, as is proposed by
the United States in the reach of the Yampa River in Dinosaur National
Monument in Colorado, is quite a different matter. Any such reservation in-
hibits energy development upstream, and the greater the reservation, the less

. development of energy upstream.

Dinosaur National Monument was established in 1915 and the government
seeks a decree with this priority date. Only recently has "running the river"
developed much of a constituency, but it is big business now. As one who has
enjoyed a so-called "float" trip on the Green, I have some sympathy for the
desire to maintain reasonably high flows for this purpose.

My chief concern is that an irrevocable allocation of a valuable resource
may be made without adequate public input. The decision to seek an arbitrary
minimum flow of 1,000 second feet in the Yampa in the critical low-flow period
was a unilateral one made by the National Park Service, without consultation
with the public and without the public understanding the cost-benefit ratio
involved or the benefits foregone in order to satisfy a perfectly legitimate
demand by a very small, relatively speaking, percentage of the people affected.

Water rights existing at the time of the institution of the instream use
are property rights, and, under our various state constitutions and the federal
constitution, must be protected. They cannot be taken without compensation.
In Colorado, for example, the statute authorizing the Colorado Water Conserva-
tion Board to make instream minimum stream flow appropriations (after consulta-
tion with the Division of Fish and Wildlife) expressly prohibits the taking of

existing rights by condemnation.
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It is the new appropriations for energy needs that are adversely affected
by downstream instream use requirements. There is simply less water to appro-
priate. When the lesser supply is exhausted, the cost of water for energy
escalates sharply, and may, in streams like the Yampa, become prohibitive.

Can energy companies adapt to this new restriction on available supply?

My answer is an extremely qualified "yes". Let me explain.

In fairness, it should be stated that in the very capital intensive field
of energy development, the acquisition of a water supply is a minor portion of
the total. However, if environmental constraints make water unavailable, re-
location of a facility far from the source of raw materials may create a major
increase in the cost of the product.

If the amounts allocated to instream use are reasonable and modest--and
I know how subjective the definitions of '"reasonable" and '"modest" can be--the
impact will not be too severe. Unilateral decisions by agencies with built-in
prejudices, albeit well-intentioned, are apt to be neither reasonable mor modest.
No state or federal officeholder, whether elected or appointed, wants to be
guilty of not having set aside enough water for the instream use contemplated.
Therefore if he is to err, it will be on the side of allocating too much.

Again assuming the amounts of instream commitments to be reasonable and
modest, energy producers can accommodate although the methods of accommodation
are expensive.

One method is by acquisition of water rights which are senior in priority
to the instream use right. This potential is limited by the availability of
senior rights and also by the impact on the agricultural economy. Removing a
substantial part of the agricultural economy of a relatively small area may
create social and political problems which the energy producer may decide are
intolerable even though economically feasible.

The second method is by the construction of sufficient upstream storage
to provide the water for energy development and, in addition, to provide water
for releases to maintain the instream use requirement. This method is even
more expensive.

There is no magic in this business. If water costs rise sharply, the
money can come from only one source-—the consumer. And, as of the moment, the
consumer has no voice in the decision.

The agency, whether state or federal, has issued no environmental impact

statement, and the average consumer knows about the decision only after the
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fact. Even in my beloved Colorado, where the Water Conservation Board makes
the decisions after open discussion, there is minimal notice to the man who
pays the utility bills, and the Public Utilities Commission authorizes rate
increases after the added costs have been incurred and cannot, either legally
or morally, prevent the utility from recouping costs arising out of the need
to observe environmental quality.

As little enamored as I am of the cumbersome environmental impact state-
ment procedure, for the public to make a choice between water for river running
and water for energy, that public must know the tradeoffs and then, and only
then, can it make an informed, educated choice. I, for one, can live with
such a decision, and, I dare say, energy companies can, too.

Thank you.
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ABSTRACT

Waters arising on, traversing, or bordering Indian reservations are re-
served for the beneficial use of the Indian people on said reservations. This
is called the Winters or Reservation Doctrine. These waters are not open to
appropriation or acquisition under state law. For the best interests of every-
one, Indian reservations should be developed to fully use their water in order
to properly plan for and fully utilize the resource.

In the arid west, nothing, with the possible exception of one's wife and
children, is more sacrosanct than one's water or right to water. This is also
true in Indian country. The Southwest bears testimony to the practice of irri-
gation by Indians even in ancient times and the pre-treaty Indian diversion of
Ahtanum Creek on the Yakima Reservation is often called 'the cradle of irriga-
tion" in the State of Washington. It is well recognized in the negotiation of
treaties with western tribes, that if the Indians were to cede the vast areas
that they used to provide for their livelihood in a food gathering culture,
then a more intensive use of the reserved lands would have to be made. 1In the
negotiation of these treaties and in order cession of vast Indian holdings,
promises were made of assistance by the United States in creating a viable
Indian community on these limited reservations so that the Indian people could
live in economic parity with their white neighbors. Likewise, implicit in the
enactment of the General Allotment Act and other allotting acts, was the promise
that these allotments would be developed so as to provide the Indian people with
economic parity. Over the course of these years, it has been a noticed fact by
all branches of the Federal Govermment that the barren wastes of hot scorching
lands comprising most western reservations are uneconomic without water. It is
a similarly noticed fact that even where there is no shortage of rainfall that
the proper use of waters for fish production and other uses is necessary to make
Indian reservations viable communities. '"Our land without water is like a body
without blood" is an Indian statement often repeated that describes it'all in a

very few words.
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In recognition of these promises, negotiations, and noticed facts, the
Supreme Court has enunciated the reservation (Winters) doctrine. This doctrine
holds that waters which arise on, border or traverse Indian reservations are
reserved for the Indian people within those reservations. These waters are
reserved for the beneficial use of the Indian people in order for them to main-
tain the promised viable Indian community within the lands reserved. The

principle case enunciating this doctrine is Winters v. United States, 208 U.S.

564 (1908). This treaty right to maintain a viable community within the lands
reserved is likewise extended to executive order reservations as well as treaty

reservations. (Arizona v. California, 373 U.S. 546) (1963). Fﬁrther, in

specific terms it has been judicially decreed that the Indian's use of the
waters is not open to appropriation or acquisition under state law. United
States v. Ahtanum Irrigation District, 236 F. 2d 331 CA9, 1956), 330 F. 24 897
(1965). It therefore logically follows that where the Indians have a right to

these waters that the waters should come to them on their reservation in such
a condition that they can beneficially use them. The right to quantity must
necessarily contain a right to quality.

It would seem that now that this right has been clearly defined that it
would appear that for proper planning and management, that the basic needs of
the Indians should be served so that excess or return flow waters can be other-
wise utilized in the reservation areas. Then why, I must ask, with this clear
doctrine and the beautiful statements of the executive and legislative branches
of the Federal Government that recognize these basic needs and promises, are
the Indian people sitting so dry on their limited reservations? This situation
neither serves the Indian people or their neighbors who need to plan in regards
to water use. The governments first venture in irrigation construction for
Indian people was provided in 1867 by the appropriation for funds for the con-
struction of a canal for irrigating the Colorado Indian Reservation in Arizona.
Today, in spite of this early start, there have been less than 20 major Indian
irrigation projects started. Today, over one hundred years after this first
cultivation, there are less than one million acres under cultivation on Indian
reservations. Even among some of the so called Indian irrigation projects, up
to 95 percent of the lands irrigated by these projects are non-Indian owned.

I note that in the state where I was born, that almost one million acres
of land have been put into cultivation off reservations since my birth. While

this is true in regards to off-reservation projects, projects that were proposed
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on the Yakima Indian Reservation prior to my birth are still languishing, yet
to be completed.

It is not only in the situation as regards construction of projects for
the development of this area that I find fault with the federal government,
but it is likewise in the question of regulation of waters within the reserva-
tion. In the General Allotment Act, Section 7, the Congress of the United
States in 1887 told the Secretary of Interior that he was to prepare regula-
tions where necessary to allocate the water among the Indians upon the reserva-
tion. It has been almost ninety years since the Secretary of Interior was
given that direction. However, because of the hot political consequences and
problems involved in the allocation, the Secretary has yet to promulgate
regulations to regulate the water within the reservations. Not only has he
failed to live up to his responsibility, but he has given orders that the
tribes themselves are not to pass regulations allocating their water and are
not to have a water code on their reservations. All of this doubt and confu-
sion, whether it has to do with the construction problem or the regulation
problem, does not benefit either the Indian or non-Indian community. For us
to properly use this most precious water in our western lands, we must
definitely know where we are going and what use can be made of those waters.

The law is there, all we need to do is to have the proper approach under it.
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For many years the California Department of Fish and
Game has been contesting at all levels those who would divert
water out of streams to achieve the one goal of retaining
guaranteed flows instream for preservation of fishery and wild-
life resources. The department's adversaries range from such
federal agencies as the United States Corps of Engineers and
United States Bureau of Reclamation on through California state
water projects, local flood control and irrigation districts and
down to the individual city diverters and individual farmers.
These contests have focused around California water law. It is
therefore proper to briefly explain the California appropriative
water rights system.

Pursuant to statute California has provided that anyone
may apply for and approoriate water if the applicant can show
that there is 1) unappropriated water available out of a given
stream, 2) that he intends to put it to a beneficial use, and
3) he has the physical and financial wherewithal to accomplish

his project within a reasonable time. Such an applicant must
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apply to the State Water Resources Control Board, which is an
agency of the State of California set up to regulate the creation
of water rights to unappropriated water. This Board has no
authority over riparian rights and it only passes on applications
for water to which no other persons have claimed rights, that is,
unappropriated water. This Board holds formal hearings upon each
application that is protested and provides the forum wherein the
Department of Fish and Game has found itself most frequently as
a protestant defending the right of the People to have certain
amounts of water set aside for instream uses. This arises due
to the fact that under the California Water Code the Department
of Fish and Game has a right to file a protest and seek conditions
upon any water permit that may be granted by the Board. The con-
ditions proposed by the Department of Fish and Game usually if
not always include specified minimum flows for the protection and
preservation of existing fishery resources that may be adversely
affected by the project. Through this device the Department of
Fish and Game has been successful in imposing significant minimum
flows in major projects such as the Auburn-Folsom Project on the
American River wherein a minimum flow of 1500 cubic feet per
second was guaranteed in the American River. This flow was for
purposes of maintaining a very significant King Salmon run in the
neighborhood of 50,000 adults annually, a Steelhead run, and also
for Shad, Striped Bass and recreational purposes since the river
is used a great deal by rafters.

This technique of protesting a water rights application

in California, however, has some serious drawbacks. First, by the
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time most dam builders apply to the Water Resources Control Board
for a water right ad it comes to hearing they have already
decided what the scope and size of their project is and how much
firm yield the project is to produce. This thus casts the Depart-
ment of Fish and Game in the role of spoilers or protestants, and
the Department is placed in the position of ascertaining how much
they can salvage from the project. This means they are placed in
a position of trying to cut into the firm projected yield of the
project for instream flows and consequently are in a very heated
adversary position since that firm yield represents earning capacity
of the project.

Second, a more recent and major drawback to this procedure
before the California Water Resources Control Board is that the
federal government no longer recognizes the right of the State of
California acting through its board to condition a water permit.
This is the result of a recent federal decision which we call in
California the McBride Decision. The case is entitled "United

States v. State of California, ."" This case was

decided on October 9, 1975, and it held that the United States
may appropriate unappropriated water in the State of California
but must first, as a matter of comity, apply to the California
State Water Resources Control Board for a determination by that
Board if there is available any unappropriated water. Secondly,
when the United States submits applications to the California
State Water Resources Control Board that Board must grant such
applications if unappropriated waters are available. The
reasoning is that since Congress authorized the particular project

in question and in that authorization fixed the size of the project
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and the firm yield, any attempt by the State of California to
condition the water right granted to the United States which
would in effect reduce the firm yield of the project was void as
being in conflict with a congressional act.

In light of the unsatisfactory position the Department
of Fish and Game found itself as a protestant in somebody else's
water rights hearing, the Department decided recently to file an
application to appropriate water for instream use. The problem
which has been encountered is the fact that some courts and the
Water Resources Control Board itself in California have traditionally
required that there be a physical diversion works as a prerequisite
to the appropriation of water. 1In an attempt to overcome this
historical prerequisite the Department of Fish and Game has
recently filed a test case for the appropriation of water for
instream use in the Mattole River on the north coast of California
for the preservation of Salmon and Steelhead resources. The
Department of Fish and Game in support of that application has

made the following legal arguments:
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THE POLICY OF THE STATE OF CALIFORNIA
CONCERNING PROTECTION OF ITS FISH AND
WILDLIFE RESOURCES DICTATES THAT THE
BOARD UNDERTAKE TO PASS UPON THE
DEPARTMENT OF FISH AND GAME'S APPLICATION
TO APPROPRIATE UNAPPROPRIATED WATER IN
THE MATTOLE RIVER

It is quite clear that it is California State policy to
afford protection to California's fish and wildlife resources.
The California Environmental Quality Act requires every
State agency and board to carry out this policy. The
California Environmental Quality Act of 1970 (§ 21000
et seq. Pub. Resources Code) reads in part:

". .« . it is the policy of the state

to: . . . .
e *x *
"(c) Prevent the elimination of fish
or wildlife species due to man's activities,
insure that fish and wildlife populations do
not drop below self-perpetuating levels, and
preserve for future generations representa-
tions of all plant and animal communities and
examples of the major periods of California
history."™ § 21001 Pub. Resources Code.
See also section 21000(g), Public Resources Code, which
states:
"It is the intent of the Legislature

that all agencies of the state government
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which regqulate activities of private
individuals, corporations, and public
agencies which are found to affect the
quality of the environment, shall regulate
such activities so that major considera-
tion is given to preventing environmental
damage."

Many other statutes express'similar policy of
fish and wildlife preservation. See, for example, section
1600 of the Fish and Game Code.

The Department of Fish and Game contended that it
was essential for the Water Resources Control Board to
recognize and interpret its own statutes in such a manner
that will allow the Department of Fish and Game to
appropriate water for in-stream use for the recognized
beneficial uses of preservation of fish and wildlife
resources. The Department believes that the State Water
Resources Control Board must do so in order to carry out
the Stafe policy with respect to protection of fish and
wildlife as expressed in the above code sections.

STATUTORY AUTHORITY CURRENTLY PERMITS

APPROPRIATION OF WATER FOR
IN-STREAM USES

The Department pointed out that the Board already
had authority to allow appropriation of water for in-stream
use for beneficial purposes. The Board's guideline is the

public interest.
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Section 1253 of the Water Code reads as follows:
"1253. The board shall allow the
appropriation for beneficial purposes of
unappropriated water under such terms and
conditions as in its judgment will bhest
develop, conserve, and utilize in the public
interest the water sought to be appropriated."
"1255. The board shall reject an
application when in its judgment the proposed
appropriation would not best conserve the
public interest.”

In recent years the Legislature has affirmed and
emphasized this important function of the Board by
including as section 1257 of the Water Code, the following:

"1257. In acting upon applications to

appropriate water, the board shall consider
the relative benefit to be derived from all
beneficial uses of the water concerned
including; but not limited to, use for
domestic, irrigation, municipal, industrial,
preservation and enhancement of fish and
wildlife, recreational, mining and power
purposes, and any uses specified to be
protected in any relevant water quality
control plan, and may subject such
appropriations to such terms and conditions

as in its judgment will best develop,



158

conserve, and utilize in the public
interest, the water sought to be appropriated."
The Board's authority to exercise its judgment
in the public interest is supported by court decisions.

See Johnson Rancho County Water Dist. v. State Water

Rights Board, supra, 235 Cal.App.2d 863 (1965), where

the court said:

"'Public interest' is the primary
statutory standard guiding the Water Rights
Board in acting upon applications to
appropriate water. (Secs. 1253-1256.)"

(p. 874.)

Section 1253 is the cornerstone of the Board's
authority. Nothing in this section prohibits the appropria-
tion of water for in-stream use. The only requisites set
forth are: (1) the appropriation must be for a beneficial
purpose; and (2) there must be unappfopriated water
available; and (3) the appropriation in the Board's judgment
will best develop, conserve and utilize in the public
interest the water sought to be appropriated.

The only thing the Department of Fish and Game
was asking the Board at this stage was to consider the
Department of Fish and Game's contentions that the public
interest is best served by conserving some of the water
in the Mattole River for preservation of a salmon and
steelhead resource. We argued that, if at the threshold the

Board refuses to consider this application on the ground there
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is no physical diversion involved, the Board could not fully
exercise its responsibility in the allocation of the State's
uncommitted water resources. Nor could it exercise its
judgment whether such use of some of the Mattole River's
flows would "best develop, conserve, and utilize in the
public interest the water sought to be appropriated.”
Furthermore, the water policy of the State of
California set forth at article XIV, section 3, California
Constitution recognizes a right to in-stream uses of
water for beneficial purposes. The second sentence of
that provision reads in part:
", « « The right to water or to the

use or flow of water in or from any natural

stream or water course in this State is and
shall be limited to such water as shall be
reasonably required for the beneficial use
to be served, . . ." (Emphasis added.)

This language clearly recognizes a right to
the flow of water in a natural stream for a beneficial
use. That language can only mean that an appropriative
right to water may be achieved for in-stream use.

THE DEPARTMENT OF FISH AND GAME CANNOT

PROPERLY CARRY OUT ITS MANAGERIAL

DUTIES WITHOUT HAVING THE RIGHT TO

APPROPRIATE UNAPPROPRIATED WATER FOR

THE PROTECTION OF FISH AND WILDLIFE
RESOURCES _

The California Department of Fish and Game does have
the statutory obligation to protect all fish and wildlife

resources in the State of California. Of course, fish
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cannot survive without adequate quantities of water in

our rivers, lakes and streams. The Department representing
the people's interest should have the right and should be
able to stand on equal footing with a farmer raising crops
for his own interest, to appropriate sufficient quantities
of water in various streams and rivers in order to protect
the fish and wildlife resources absolutely dependent upon
those waters.

The realities of current practice wherein irrigation
districts, the U. S. Bureau of Reclamation, the U. S. Corps
of Engineers, and local flood control districts may come
in and appropriate water and the Department of Fish and Game
is then cast in the role of protestant do not result in
adequate protection of California's fishery resources.

This is because by the time any federal or state or local
agency applies for an appropriative water right, that

agency has already determined the scope and size of the
project and how much water it needs. The Department of Fish
and Game is then cast in the role of ascertaining how much
they can salvage from the proposed project. There is no
real objective apgroach permitted in the current system
where the Department must be the protestant.

If the Department of Fish and Game can appropriate
water - that is, achire a water right to a given flow for

in-stream uses then such water cannot be subject to further
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appropriation by any other entity including the United
States. This would be true even under current federal
case decisions.

The Department of Fish and Game and the State
Water Resources Control Board can adequately protect
fish and wildlife resources dependent upon water in
the State of California if (1) the Board recognizes
that the reqﬁirément of a diversion as prerequisite
to the filing of an application is not absolute
and should not be applied to those situations
where no diversion is necessary in order to put water to
a beneficial use, and (2) the Department of Fish and Game
embarks upon a program surveving the significant streams
throughout the State of California, ascertaining what type
of minimum flows are required to preserve the existing
fishery resources, and then file an application to
appropriate such water to that beneficial use.

THERE IS NO REASON IN LAW OR LOGIC WHY

AN APPLICATION TO APPROPRIATE WATER TO

A BENEFICIAL USE MUST INCLUDE A
PHYSICAL DIVERSION

The Water Code recognizes the use of water for
the maintenance of fish life as a beneficial use (§ 1243
Calif. Water Code). It is clear that the Water Resources Control
Board would be required to entertain and pass upon an application
to appropriate water for fish life if the Department intended
to divert water out of a given waterway and run it down a
dry wash or into an off-stream reservoir for the purpose

of maintaining fish life, because then there would be a
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physical diversion. It is an absurdity that the Department
may not appropriate water for the in-stream use of maintaining
a fishery resource because it has no physical diversion.

The idea of a physical diversion as a prerequisite to an
application for appropriation of watervgrew up in an era
where uses of water were principally for mining and agri-
culture.

An analysis of case law in California and other
jurisdictions discloses that the supposed prerequisite of
a physical diversion of water for an appropriation in fact
has not been required in any case where such a diversion
was not necessary to put water to a beneficial use.

In 1859 the California Supreme Court stated:

"I1f, for instance, a man takes up water

to irrigate his meadow at certain seasons, the
act of appropriation, the means used to carry
out the purpose, and the use made of the
water, would qualify his right of approp-
riation to a taking for a specific purpose,
and limit the gquantity to that purpose, or

to so much as necessary for it. So, if A
erects a mill on a running stream, this shows
an appropriation of the water for the mill;

e « «" Ortman et al. v. Dixon et al., 13 cal.

33, 38 (1859).

In the case of Tartar v. Spring Creek Water

and Mining Co., 5 Cal. 395 (1893), the California Supreme
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Court protected as a prior appropriation the right of a
plaintiff sawmill owner to the flow of a creek:

"The water of said creek was the motive power

by which the machinery of the mill was

propelled." (P. 395.)

In McDonald v. Askew, 29 Cal. 200 (1865), at

pages 201-06, the court held that a plaintiff flour mill
owner had écquired water by appropriation which was a right
"to the momentum of its fall at the point where the stream
was crossed by the dam, and to the flow of the water in
its natural course above or subservient to that end."
(P. 206.)

A more recent case arising in California is

Hunter v. United States, 388 F.2d 148 (1967). There the

court recognized an appropriation of water without a
physical diversion, stating at page 153:

". . . The outward manifestation is

most often evidenced by a diversion of the

water from its natural source prior to the

use; [Simons v. Inyo Cerro Gorda Mining &
Power Co., 48 Cal.App. 524, 192 P, 144
(1920) hearing denied by California Supreme
Court, 48 Cal.App. 541, 192 P. 152 (1920)]

but iE also can be evidenced ig other ways,

for example, as in this case, by watering

livestock directly from the source [Steptoe

Livestock Co. v. Gulley, 53 Nev. 163, 295 P,
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772 (1931)] or as in other cases by placing

water wheels into a stream in order to use

the flowage as power to operate a mill

located on the bank. . . ." (Emphasis added.)

The historical reason requiring a diversion was
so that there was a physical indication of the intent to
take water presumably necessary to give actual notice to
all other persons. Under_a statutory appropriation system
the reason for the necessity of a physical indication, i.e.,
to give notice, is supplanted by the notice requirements set
forth in the California Water Code.

Other western state jurisdictions have also not
required a physical diversion as a prerequisite to an
appropriation of water where the water could be put to
a beneficial use without such diversion. In Colorado,

Empire Water & Power Co., v, Cascade Town Co., 205 F. 123

(1913), at 129, was such a case. Cascade Creek falls
created a mist which provided for luxuriant growth of
trees, flowers anﬁ shrubs. The court held that a private
resort built in the canyon had appropriated the water for
maintenance of trees, flowers and shrubs.

Steptoe Live Stock Co. v. Gulley, 295 P, 772

(1931), was a Nevada Supreme Court case in which it was
stated as follows:
"While it was absolutely necessary to
divert water from a stream to appropriate

it to agricultural uses in an economical



manner, and the custom of so doing was
recognized as an appropriation, it would not
seem necessarily to follow that it would be

appropriation of the water where it could

be put to a beneficial use without such

diversion." (Emphasis added.)
The court held that a physical diversion was
not necessary where the stream was used by plaintiff for

watering his cattle.

The Oregon Supreme Court in Masterson v. Pacific

Live Stock Co., 24 P.2d 1046 (Oregon 1933), at 1050, dealt

with irrigation of lands by means of high water natural
overflow of a creek. The court stated at page 1050:
"It is now well settled that, where
practically no artificial works for irrigation
are necessary, the requirement of a valid
appropriation that there be a diversion from
the natural channel is satisfied when the
appropriator accepts the gift of nature and
indicates his intention to reap the benefits
of natural irrigation. . . ."

In Warner Valley Stock Company v. Lynch, Supreme

Court of Oregon, 336 P.2d 884 (1959), at 891, the
appropriators achieved a vested right in a quantity of
water which naturally overflows Hart Lake and irrigated
6,532 acres of grasslands two to three acre feet per acre.

This was called a "method of diversion."
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See also the Oregon case of In re Water Rights

in Silvies River, 237 P. 322 (1925), at page 336:

" « « When no 'ditch, canal, or other
structure' is necessary to divert the water
from its natural channel, the law does not
vainly require such works, prior to an
appropriation."

THE LATEST CALIFORNIA COURT EXPRESSION

RECOGNIZES THAT CALIFORNIA WATER LAW

IS NECESSARILY FLEXIBLE TO KEEP PACE
WITH CHANGING SOCIETAL NEEDS

In November, 1975, a decision was rendered in

Environmental Defense Fund Inc. v. East Bay Muni,

Utility Dist., supra, 52 Cal.App.3d 828, at page 844, the

court made this significant statement:

"It seems that the real lesson to be
gleaned from our water law history, therefore,
is that the courts have generally been
acutely aware of the necessity for flexi-
bility in construing the law to keep pace
with the needs and transformations constantly
taking place in our rapidly changing society.

"The alert trial judge undoubtedly had
this in mind when he mentioned in his opinion
that he had 'no great difficulty in saying
that what is "reasonable" under Article X1V,
Section 3, is not fixed and that today a deter-
mination of reasonableness should properly

include, when appropriate under the facts,
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environmental factors such as the recreational,
fish and wildlife uses of a river. Court
decisions applying Article XIV, Section 3,

do not preclude such a view . . . .'"

The court also states at page 846:

"Control of the use of all waters of the
state for the benefit of the public at large
is also spelled out in other provisions of the
Water Code itself. For example, under the same
heading, 'General State Policy', section 104
provides, 'It is hereby declared that the
people of the State have a paramount interest
in the use of all the water of the State and
that the State shall determine what water of
the State, surface and underground, can be
converted to public use or controlled for
public protection.' A similar expression is
found in section 105, which states: 'It is
hereby declared that the protection of the
public interest in the development of the
water resources of the State is of vital
concern to the people of the State and that
the State shall determine in what way the
water of the State, both surface and under-
ground, should be developed for the greatest

public benefit.' (Italics added.)"
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The Department of Fish and Game represents the
people's interest in protecting fish and wildlife. The
people should have the same right as a farmer or other
diverter to appropriate water to protect their interest.

The Department concluded its argument by stating
that the Board in administering State policy on water matters
should now recognize the right of the Department of Fish and
Game to appropriate water for preservation of fish and wildlife
where such appropriation is in the public interest and where
it is necessary for the protection of the public interest in

the development of the water resources of the State.
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ESTABLISHING INSTREAM FLOWS WHERE THERE IS NO
UNAPPROPRIATED WATER, PURSUANT TO A STATUTORY
WATER RIGHTS ADJUDICATION

The foregoing discussion covers very briefly the
efforts of the Department of Fish and Game to achieve instream
flows wherein we are dealing with unappropriated water. That
leaves the question, 'Well, what about the stream where there is
no unappropriated water?" 1In California we have a procedure
called statutory adjudication. The purpose of this procedure is
to fix the existing rights of water users on a particular given
watershed. The Department of Fish and Game feels that if a fishery
resource exists in a stream where there is proposed a water rights
adjudication, the Department should be allowed to participate on
the following theory: Since it is the purpose of a water rights
adjudication to fix existing rights of the various claimants to
water on a pafticular watershed based on historical use and since
a fishery resource has existed continuously and compatibly with
the exercises of the various water rights held by people along the
stream, it is the position of the Department of Fish and Game that
such a water rights adjudication should be arrived at which will
continue the guaranteed existence of the fishery resource.

The Department asserts a property interest on behalf of
the People of the State of California in the fisheries within its
waters, and it feels that this property interest should have at
least equal standing with the property interests of the diverters
along the waters which are represented by crops of alfalfa or

orchards. We believe that the law of the United States and
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certainly the law of California is that the title to and provperty
in the fish within the waters of the state are vested in the
State of California and held by it in trust for the people of the

state. This phraseology was used in the case of People v. Monterey

Fish Products Co., 195 Cal. 548, at page 563 (1925). That language

was repeated in the case of People v. Glenn-Colusa Irrigation

District, 127 Cal.App. 30 (1932), in which the court held that a
water diverter could be enjoined from diverting water until such
time as he took steps to protect the fishery resource of the
Sacramento River by installing a fish screen at the head of his
diversion works.

In the case of In re Phoedovius, 177 Cal. 238, at page

242 (1918), the court explained the duty of the Legislature in
carrying out its trust responsibilities as follows:

", the theory being that the ownership of
the sovereign authority being in trust for all the
people of the state, it is the duty of the legislature
to enact such laws as will best preserve the subject
of the trust and leave the beneficial use in future to
the people of the state."

Very similar language was used by the United States

Supreme Court in Geer v. Connecticut, 161 U.S. 519 (1896).

Following these cases many California cases have stated that the
people of the state own the fish within California waters.

People v. Stafford Packing Co., 193 Cal. 719, 727 (1924);

Paladini v. Superior Court, 178 Cal. 369 (1918); People v.

Truckee Lumber Co., 116 Cal. 397 (1897); Ex Parte Bailey, 155
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Cal. 472, 474 (1909). 1In the case of People v. Monterey Fish

Products Co., supra, the California Supreme Court held that the

State had a »roperty right in the fishery resources of California
and that an unlawful destruction of such fishery resources con-
stitutes an invasion of the State's property right (page 566).

Thus it is clear that the people of the state have a
property interest in the fish that exist in given streams and
have always had this property interest and that protection of this
property interest is at least equal in right to the property
interests of the various diverters of water along a stream. It is
also clear that the people have never given up this property right.
It is the contention of the California Department of Fish and Game
that the State in administering the water laws of the State of
California through this adjudication proceeding should exercise
the trust responsibilities imposed upon the sovereign not only
with respect to the dividing of the water but with respect to pro-
tecting California's fishery resources.

In the case of Joslin v. Marin Mun. Water Dist., 67

Cal.2d 132, at page 140 (1967), the California Supreme Court
stated:

. . what is a reasonable use of water depends
on the circumstances of each case, such an inquiry
cannot be resolved in vacuo isolated from statewide
considerations of transcendent importance. Paramount
among these we see the ever increasing need for the
conservation of water in this state, an inescapable

reality of life quite apart from its express recogni-

tion in the 1928 amendment."
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This expression bringing in the need to look at state-
wide considerations of transcendent importance clearly applies to
the problem of preserving fishery resources in statutory water
rights adjudications. It cannot be refuted that preservation of
fishery resources is of statewide importance and that such preser-
vation requires water. If a state water board does not give con-
sideration to protection of fishery resources in adjudication
proceedings, it then means that private interests can destroy a
fishery resource by dewatering a stream even though that fishery
resource belongs to the people of the state. Such a situation
cannot be the law. It has been declared that the people have a
property interest in such resource and the courts have consistently
protected the resources against invasions of that property interest.
We cannot see the difference between allowing private interests to
destroy a fishery resource under the claim of exercising a water
right and allowing a private interest to destroy a fishery

resource through excessive harvesting (People v. Monterey Fish

Products Co., supra) or by polluting a stream (People v. Truckee

Lumber Co., supra).

The foregoing constitutes the current legal views of
the California Department of Fish and Game with respect to its
right to establish guaranteed instream flows for fish and wildlife
uses. No court in California has yet ruled upon these issues, but
the issues have been raised. Judicial decision should not be long
in coming to determine if the Department is right or wrong.

-00o0-



THE ROLE OF THE ENVIRONMENTAL LAWYER IN PROTECTING
INSTREAM FLOW NEEDS

Scott W. Reed
Attorney at Law
P.0. Box A
Coeur d'Alene, ID 83814

ABSTRACT

In which our hero, like Frank Merriwell, tackles the Corps of Engineers
Colonel on the goal line and saves the river to the thunderous applause of
bearded backpackers and tennis shod little old ladies; and then our hero
spouts radical political heresies including punishing federal liars; enforc-
ment of federal laws; payment for public resources and passage of minimum
stream flow laws; after which the grateful government permanently retires
the Social Security number of our hero and embosses his briefcase in gold
leaf.

INTRODUCTION

The role of an environmental lawyer in the protection of instream flow
needs is analagous to playing safety on the defensive football team. While
the pleadings may list the environmental attorney as a plaintiff, the game
plan is always defensive. We go to court to stop a diversion or a dam or
some other water disaster. The opponent is usually the government. We try
not to worry about the fact the referee is paid by the other side. The
people who hire us-if there are any-are also paying for all the coaches and
players on the other side.

By the time we identify the problem, recognize that a lawsuit ﬁust be
filed and a game played, the other side has finished spring training and all
the summer practice games. If it is the Corps of Engineers or the Bureau of
Reclamation, they often have been preparing for this particular game for 10
or 20 years. On rare occasions this works to our advantage; some of those
game plans are as old as the Statute of Liberty play.

In recent years the competition has been a little better. When Dworshak
Dam was being debated, our side had only a couple of biologists and small
cheering section of wildlifers opposed by contractors, lumbermen, chamber of
commerce free enterprising advocates of government spending and all of the
elected politicians in and out of Idaho. The Dworshak game in form of a
lawsuit was never scheduled.

Today there is more help. The federal Fish and Wildlife Service and

Environmental Protection Agency, state water quality, health and wildlife
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agencies and private environmental groups have joined the team. We can and
do sue. But in terms of available resources, it is still like playing for
Boise High against the Dallas Cowboys. The environmental legal advocate can-
not expect final victory nor even to score. Like the safety, he can only

try to cut off long gains and hope for a fumble or darkness. It is unfortun-
ately still true that a conservation win is only for the day; a loss is for-
ever.

The experience of the Environmental Defense Fund is typical. Brilliant
lawyers backed with outstanding scientific testimony provided on donated or
cutrate fees won a series of precedent setting preliminary injunctions in
suits against the Corps of Engineers under the National Environmental Policy
Actgl) In every one of these cases the Corps thereafter has changed the
game plan, modified the impact statement, redesigned the structure, spent
more taxpayers' money and ultimately convinced the courts to lift the injunct-
ion and let the project proceed.

We live in the decade of the naked emperor. The young men in the media
have revealed that our leaders have no clothes and that we have been filled
with embarrassed lies. Along with the discovery of some amazing facts about
Vietnam, defense spending, and corporate political corruption, the real truth
about the management of publicly owned natural resources is finally beginning
to emerge from a propaganda overlay as artificial as astroturf and smelling a
lot worse.

Within the scope of this conference, the private and public abuses from
use and overuse of water are being documented in detail. There are many
sources and publications. As a general compilation, both as a Book of Revel-
ations and a general analysis, the National Water Commission Report of 1973 is
the water law equivalent of the Pentagon Papers or Nixon's Watergate tapes.(z)
Chapter by chapter the NWC Report sets the record straight. The predictable
effect of a dam and reservoir is to reduce diversity in organisms and also

(3)

to create nutrient traps. Channelization has destroyed fish and wildlife

(4)

habitat and aggravated flooding. The inland waterways program for flat

1

Environmental Defense Fund v. Corps of Engineers (Gillham Dam), 470 F.2d
289; Environmental Defense Fund v. Froehlke (Truman Dam), 497 F.2d 1340;
Environmental Defense Fund v. TVA (Tellico Dam), 492 F.2d 466.

(2)

Water Policies for the Future, National Water Commission, June 1973, U.S.
Govt. Printing Office, $8.75.
Ibid. p. 22.

Ibid. p. 34.

(3)
(¥
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water transportation has provided a government subsidized free transportation
system without consideration of the effect on other national transportation
systems.(S)‘ Government subsidized barges are bankrupting railroads leading to
government ownership of the railroads. The taxpayers of the nation have
heavily subsidized reclamation projects.(6)

So what has this to do with the environmental lawyer? If you take the
narrow view that an environmentalist is only supposed to see to it that the
laws are enforced, the NWC Report is irrelevant and inadmissible. 1In the
unfortunate Teton Dam case the Ninth Circuit Court of Appeals upheld U.S.
District Judge Taylor's ruling excluding proof that the economics of the
Bureau of Reclamation were false and fraudulent.(7) Just as ecology is a
broad related science, so I believe environmental law is a broad activity
that must encompass not only legal analysis, evidence and trial tactics but
also changes in the political structure leading to changes in the law. It is
not enough to play defense only if we are going to preserve something worth
saving for future generations.

In this time of instant communication in which the news is transmitted
and forgotten with equal rapidity, the United States produces a new generation
about every four years. The 1968-72 generation was described as 'radical'.
These radicals who were going to shake the pillars of government have long
since submerged into selling real estate and used cars or into the government
or corporate establishments while the content of that generation's program has
evaporated. The term 'radical" still retains shock value. With that in mind,
I would like to propose a radical four-point legal program for protection of
instream values. Since I do not seek martyrdom by being encased in concrete
boots in the pew American Falls dam, I would prefer that you regard this
radical proposal as an in-conference recommendation not for circulation in

the Eastern Idaho irrigation districts.

1. It should be a federal offense for a federal official to lie in public

gﬁ permit his name to be used on printed falsehoods.

A bill to this effect has been introduced in Congress directed to foreign

policy deceptions. It ought to be made applicable to all federal water devel-

G)1pid. pp. 115-121.

(®) 1pid. pp. 128-130.

(7)Trout Unlimited v. Morton, 509 F.2d 1276.
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opment projects. My theory is for punishment rather like the Securities and
Exchangé laws. The evil is in deceiving the public. The SEC would never
tolerate the circulation of a stock prospectus that was filed with anything
approaching the duplicity, deception, blue sky and outright misrepresentation
contained in most proposals for comstruction projects prepared by the Bureau
of Reclamation, Corps of Engineers, Soil Conservation Service and Bureau of
Indian Affairs. The difference is that all of the taxpayers are being

cheated instead of a few gullible fools who buy stock. I don't recommend

fine or imprisonment. Instead, conviction should be followed by immediate
discharge and termination of retirement benefits. The savings in the national
budget from restriction to honest economics with the alternative of termination
of retirement pay would be ten times more than any cost for investigation and

enforcement.

2. Federal agencies should be required to enforce and obey the laws directly

applicable to them.

In my view a major part of the Forest Service public relations problems
at the moment is the failure to enforce their own rules and regulations. They
have been sued so often they are like insurance companies; they don't know how
to be plaintiffs. Litigation, still pending, was brought last summer by a
private property owner and a number of environmental groups to stop the Idaho
State Highway Department from dredging in the Middle Fork of the Clearwater
(8)

River which is classified as a Wild and Scenic River. The local ranger
and all of the forest supervisors testified adamantly against the proposed
dredging. The legal departments of the Forest Service Administration in
Missoula and Washington were too frightened or confused to go to court to try
to stop an obvious environmental atrocity even though they had spent almost
$1 million acquiring scenic easements to protect the wild and scenic river
values.

T@e Bureau of Land Management could administratively act to prevent
future land development under the Carey Act and Desert Land Act and thereby
protect the Snake River from total depletion. Any reasonable interpretation
of the function of the BLM laws would allow for withdrawal of those lands at

least until it is known how much water was available. The Bureau is too

frightened to go to court on either side.

(8)

Parkening et al v. Idaho State Board of Land Commissioners, Idaho
Civil No. 3-75-45.
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3. A price should be put on water sought for future withdrawals.

9

This recommendation was made by the NWC Reports. It has been said

that water is the last free resource.(lo) Water laws that promoted growth in
an unsettled West by giving away public resources are no more relevant to our
day and economic conditions than are the mining laws enacted in the year of
Custer's last stand. Today in Southern Idaho along the Snake River promoters
are filing on public land at $10 and $20 per acre, spending some money to in-
stall irrigation systems using free public water and thereby obtain irrigable
land selling for $1,000 to $1,500 per acre. A promoter can make a bundle
selling the land at those prices to overoptimistic farmers who will go bank-
rupt trying to raise sufficient crops to pay the loan required to buy the land.
The recommendation is not for a per acre foot price but for full repayment of

state or federal water resource development projects and for honest economics.

4. 1Idaho and every other state that does not have such legislation should

enact laws to provide for minimum stream flows on all waters in the state.

Later in this conference panelists will discuss minimum stream flow or
stream resource maintenance laws in Washington, Oregon, and California. Idaho
has no such law. Proposals have been introduced for 20 years. Minimum stream
flow is recommended in the Draft State Water Plan. Public opinion polls have
reliably shown public opinion in support of minimum stream flow legislation by
80% of the people with only 7% opposed. In the last session of the Idaho
legislature, the only reasonable bill died in committee. One ridiculous
alternative providing minimum stream flow for North Idaho, which is like pro-
viding flood insurance for Death Valley, was defeated on the floor of the House.
Probably 80% of the present incumbent senators and representatives oppose mini-
mum stream flow legislation. Since 80% of the people favor it and 80% of their
legislators oppose it, the only logical remedy is to replace 807 of the legis-
lators. If you are interested in some nominees for oblivion, the Idaho Con-
servation League has printed the track records for each incumbent.

People concerned about the future of our streams may not wait. An initi-
ative mcasure for minimum stream flow was drafted once before and will be again.

There is little time to lose. This year the initiative should identify a

(9)Water Policies, op. cit. pp. 135-142.

(10)"1964: Western Water Institutions in a Contemporary Perspective.' Speech
by Vincent Ostrom, Resources for the Future, Inc., Western Interstate
Water Conference, September 16, 1964.
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number of streams and place them in the "instant" category for protection of
present instream flow requirements without administrative delay.

In summary the process of protecting the instream flow needs cannot afford
the litigation process with its attendant costs, delays and narrow specificity
of rivers. The environmental lawyer must take an ecological approach. Liti-
gation is an important, but only a part, of the total ball game.

The classic German military theorist Karl Von Clausewitz once wrote:

"War is a continuation of policy by other means. It
is not merely a political act but a real political
"(11)

instrument.

To an environmentalist, litigation is continuation of political action by
other means. What the environmental lawyers need are some radical revisions

in the laws so that we can win some of these battles and maybe even win a war.

(11)War, Politics & Power, Karl Von Clausewitz (1962) Tr. Edward M. Collins.




TOPIC I-C.
FOUR LEGAL VIEWS OF IFN

Summary Discussion

Following Smagge's presentation, discussion continued on the role of the
state agency and its basis for establishing the right of instream flows. The
"property" of the fisheries as a basis with the necessity for the concomitant
flows required for their maintenance was discussed. A question was asked con-
cerning the definition of "self perpetuating' levels of fisheries. Evidently
the term was a compromise which apparently requires that all species be per-
mitted to survive. No definite interpretation as yet exists.

Reed's presentation reemphasized his position that a conservative win is
"for today," a loss is 'forever." His four "radical" ideas were explored. In
particular, the establishment of minimum flows was explored. How would these
be set--what is meant by "minimum" flow? Reed described the Oregon procedure,
and use of the term "stream resource maintenance flows.' The situation
developing on the Clearwater River, where the Idaho Department of Transporta-
tion has been granted a dredging permit (in a section of river designated under
the Wild and Scenic River Act) was discussed incredulously. There was disbelief
that the Corps of Engineers could really feel that no 404 permit would be re-
quired. Reed detailed further his impression concerning the illegality of the
issuance of the permit under existing state legislation to the contrary.

Hovis' presentation led to discussion concerning the extent of Indian water
claims. Are they interested only in the availability of water for irrigation or
might they desire other uses? There appears to be no question that other uses
are involved--some stated clearly within the context of the reservation documents.
Hovis, however, felt that any use that might be required to establish viable
Indian communities would be legitimate claims. The use by Indians for fish and
wildlife has also been established in the Caparte and Truckee cases. A question
was raised concerning the priority of the Indian water right. It seems clear
that the date of priority stems from the date of the reservation establishment.
If others had rights before that time, their's would have priority. Concern was
expressed that both the Indians and the states were losing by the delays in
settling the issues. ‘

Moses' presentation led to a short discussion of the economic competition
between electric energy and agriculture. It was made clear that on a simple
"ability to pay' basis, the utilities could affort to buy the water. If no water

is available, the cost to produce energy may cause significant jumps in power prices.

Notes by panel moderator: John S. Gladwell, Idaho Water Resources
Research Institute, Moscow, ID
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WATER RESOURCE PLANNING AND INSTREAM FLOW NEEDS-—
A RECLAMATION VIEWPOINT

Donald L. Shira
Assistant Regional Planning Officer
Pacific Northwest Region
U.S. Bureau of Reclamation
Boise, ID 83724

ABSTRACT

The Reclamation program, which is nearly 75 years old, has been greatly
influenced by changing national priorities. The original intention of the
Reclamation program was to provide settlement and economic opportunities
through irrigation of public lands in the West. The Envirommental Protection
Act and the Principles and Standards, plus other acts and policies, have had
a major influence on the Bureau of Reclamation's planning program.

The significance of instream flow needs in the Reclamation planning pro-
cess is illustrated by a discussion of (1) the feasibility study on the
potential enlargement of Bumping Lake, Yakima Project, Washington, and the
definite plan study on the Touchet Division, Walla Walla Project, Washington,
and (2) the Bureau's water management studies in the Yakima valley in
Washington, the Upper Snake River Basin in Idaho, and in the Southwest Idaho
area. Examples of cooperative efforts with other agencies in determining in-
stream flow requirements, as well as future coordination needs, are cited.
The need for improved ISF methodology is stressed. The competition between
consumptive and nonconsumptive uses of water is discussed, and the need for
legislation to insure instream flows is pointed out.

When the Reclamation Service was established nearly 75 years ago, its
program was intended to provide people with settlement and economic oppor-
tunities through irrigation of public lands in the West. The vision of 1902
was to convert arid lands into productive homesteads by Federal comstruction
of water projects, with the costs to be repaid later from the earnings of the
settlers. The original objectives of the Reclamation Program were to stimulate
settlement of the West, continue agricultural development, and strengthen

the regional and national economies.
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Several significant projects were authorized during the decade following
the Act of 1902. In the Pacific Northwest, these projects included the Boise
in Idaho and Oregon, the Minidoka in Idaho, and the Yakima in Washington.

It was just a short time before the objectives of the Reclamation Program
began to broaden. The value of water for power generation was recognized in
1906, and legislation was passed permitting the sale of electric power surplus
to project needs. The Flood Control Act of 1936 placed strong emphasis on
the value of projects for flood control. The Reclamation Project Act of 1939
provided new goals for Reclamation, such as contracting for the sale of munic-
ipal and industrial water. This act generally updated and modified previous
, Reclamation law and clearly recognized the concept of multiple-purpose develop-
ment.

In the mid-1940's, the multipurpose concept was broadened again to include
the preservation and propagation of fish and wildlife. The Fish and Wildlife
Coordination Act emphasized the need to place wildlife conservation on an equal
footing with other project purposes.

The Reclamation program has been greatly influenced by other landmark
legislation affecting natural resource planning and development including the
Water Supply Act.of 1958; the Federal Water Project Recreation Act, the Water
Resources Planning Act, and the Water Quality Act, all coming in 1965; the Wild
and Scenic Rivers Act of 1968; the National Envirommental Policy Act of 1969;
the Federal Water Pollution Control Act; and others.

Administrative and coﬁgressional directives have also helped form the
Reclamation Program as we now know it. In 1952, the then Bureau of the Budget
issued Circular No. A-47 advising water resource development agencies of re-
quirements for evaluations of projects. A decade later, in 1962, Senate Docu-
ment 97 was issued. This document, which replaced A-47, set new standards for

project planning and stressed multiple-uses of water and related land resources.



182

Within little more than a decade, in 1973, Senate Document 97 was super-
seded by the Water Resource Council's Principles and Standards for Planning
Water and Related Resources. These principles and standards emphasize plans
for the use of the Nation's water and land resources should be directed to
improvement of the quality of 1ife-through contributions to the objectives of
national economic development and envirommental quality.

To fulfill its multiobjective mission in planning for development of
water and related resources, Reclamation has expanded its expertise to include
biologists, archeologists, sociologists, and other specialties.

The legislative and administrative tools that demand "multipurpose" and
"multiobjective" planning open a myriad of opportunities. There is need for
enhancement of fish and wildlife resources, additional recreation opportunities,
improved water quality, envirommental quality, additional municipal and indus-
trial water supplies, increased hydro power production, and new irrigation
development. In some instances, the solution or solutions to several of these
needs are compatible. Unfortunately, the available resources don't have the
capability to totally meet all needs--competition between uses 1s evident.

The National Environmental Policy Act and the Principles and Standards
encourage a thorough display of alternative uses of water and related resources.
These alternatives give the decision makers the opportunity to see the conflict-
ing and competing water uses, and to see the tradeoffs that are involved in the
plan selection process.

The subject of instream flow maintenance is a critical issue now demanding
the attention of Federal, state, and local legislators and resource planners.
Maintenance of instream flows often means that there must be a tradeoff with
another important water use--irrigation, municipal and industrial water, or

power generation.
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To illustrate the significance of instream flow needs in Reclamation
planning today, a discussion of some of the projects that are in the planning
stage in the Pacific Northwest would be helpful.

Stream maintenance flows are a major feature in a potential project which
would involve enlargement of Bumping Lake in the Yakima valley in central
Washington. Bumping Lake is an existing storage facility of the Yakima Project.

The Bureau of Reclamation, in cooperation with the U.S. Fish and Wildlife
Service, completed a study recently on the feasibility of enlarging Bumping
Lake from its present storage capacity of 33,700 acre-feet to 458,000 acre-feet.
The enlargement project would be a major step in enhancement of fish resources
including steelhead trout; spring and fall chinook; coho salmon, and resident
species. Fish enhancement measures includes improved streamflow conditions in
the Yakima River System, construction of major new fish hatchery facilities and
laddering and screening seven existing diversion dams. Approximately 320,000
acre-feet of the 458,000 acre-feet of storage would be for improved streamflows.

With increased storage in Bumping Lake, downstream flow in Bumping River
during August would average about three times greater than those now prevailing
(about 805 cfs with the project vs. 240 cfs without the project). Therefore,
velocities would be somewhat greater and temperatures somewhat lower at the time
when spring chinook salmon enter the stream to spawn.

With enlarged Bumping Lake, flows below Sunnyside Dam would exceed by three
or more times the low flows with the existing system. Hence, flows made avail-
able from an enlarged Bumping Lake would contribute greatly to restoring and
enhancing the salmon and steelhead trout fisheries of the Yakima River System.

Coho salmon would show the greatest increase because of the timing of their
migration. They traditionally enter the Yakima in the fall and spawn high up

in the watershed in November. Augmented flows in the lower Yakima during the
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fall would sustain a much larger run of coho as well as a substantial increase
in spring chinook salmon.

The Bumping Lake proposal would make a notable contribution toward improved
streamflows, but these flows do not meet "optimum" fish flows. In our Yakima
Valley Water Management Study, which will be discussed later, we are working
with fishery agencies to identify additional opportunities to improve stream-
flow conditions.

It has been determined through a cooperative effort of National Marine
Fishery Service, Fish and Wildlife Service, Washington State and the U.S. Bureau
of Reclamation that the Bumping Lake enlargement project could--by improving
streamflows and fish passage at existing diversion--restore the natural runs,
and with the proposed new hatchery facilities, produce about 9 million fish
annually. After project completion, it is estimated that ultimately the com-
mercial catch will be 243,000 fish annually and about 280,000 sport angler days
will be realized with a total annual benefit of $8 million (present-day costs).
With proper management, it is expected that these numbers could go even higher.

The enlargement project as envisioned now would cost about $100 million.

Of this amouﬁt, approximately 75 percent of the cost is allocated to anadromous
fish enhancement and resident fishery.

Another project of lesser magnitude but equal in importance is our Touchet
Project located on the Touchet River near Walla Walla in southeastern Washington.

A major fish resource enhanpement feature associated with this authorized
project is the improvement of streamflow conditions in the Touchet and lower
Walla Walla Rivers during critical fish migration, spawning, and rearing periods.
The water to accomplish this objective would be released from the proposed
Dayton Reservoir.

In the Touchet River System, coho salmon and winter steelhead are threat-

ened by the present low flows. Water releases from Dayton Dam during the
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critical migration periods will occur in early fall through winter for return-
ing adult coho salmon and steelhead. The flow at the mouth of the Touchet River
is critical at this time to attract the fish. If the flow is insufficient,
fish will not enter the Touchet River. Under present conditions, the average
monthly flow ranges from O to 135 cubic feet per second at the mouth during
this critical period. With the project, the flow is expected to be maintained
at from 72 to 165 cubic feet per second,

Releases will be made for about a month from mid-April to mid-May for
downstream smolt migration. The required fish flow requirements are 100 to 150
cubic feet per second in those reaches.

Stocking of fish and the laddering of existing diversion dams will also be
provided. These actions will make it possible to enhance steelhead trout runs
and to reestablish coho salmon runs in the Touchet River System.

The increased releases of water during the irrigation period will provide
an Improved aquatic habitat for resident fish populations and for rearing
juvenile anadromous fish. The increased flows with controlled water temperature
will improve water quality downstream and provide more available habitat with
anticipated increase in aquatic carrying capacity.

An operating agreement will be made with the State of Washington to insure
that instantaneous stream maintenance flows provided by the project for fish
will remain in the stream for that purpose. The State will continue to enforce
statutes and regulations regarding natural flow diversions, monitor stream-
flows, and inform the Bureau of any failure to cpmply with the agreed stream-
flows.

In addition to these two specific projects, I would now like to discuss
our Water Management Studies that are underway in the Yakima River Basin in

Washington, and in the Upper Snake River and Southwestern portions of Idaho.
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These three areas do not have enough water--as it is now used and managed--
to meet all the demands, considering both consumptive and instream needs. If
we can improve the management of the water supply, many of these needs can be
met. This 1s the long-range goal of our water management studies: To explore
better and more efficient ways of using existing storage and other water supplies
in order to conserve these resources and develop solutions to other water prob-
lems. In other words, we hope to optimize the use of the available water—-
whether it stays in the stream or is diverted to serve new uSes.

Let me list some major study elements; they are all interrelated.

1. We are developing and using computer models of the basin's hydrologic
systems as key tools in the water management studies--models of both the surface
and groundwater resources.

2. These models then become the basis of systems analyses of the exist-
ing river and storage system operations.

3. We will look into better ways of coordinating the use of surface andb
groundwater.

4. We are looking at alternatives for distributing and managing irrigation
water supplies--the biggest consumptive water user in these basins.

5. We are looking at ways to improve hydropower operations at existing
powerplants, and we are taking a preliminary look at installing additiomnal
generating capacity at existing dams and evaluating potential new hydropower
facilities at sites where they will do minimal environmental damage.

6. Finally, the overriding item in water management is determining in-
stream flow needs and finding ways to meet them. The major water conflict in
the near future is the conflict between instream and consumptive uses for scarce
water supplies.

Virtually all the state or multiagency Federal-state studies made in the

central and upper Snake River basins in recent years have stressed the over-

riding need to determine instream flow needs before consumptive uses preempt
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available stfeamflows. The Columbia-North Pacific Region Comprehensive Frame-
work Study, the Western U.S. Water Plan study, the draft of the Idaho State
Water Plan, and others all pointed out the critical need for studies of specific
instream flow needs. In addition, most of the basin residents responding to
various opinion surveys have stated their belief that instream uses should be
considered beneficial uses along with municipal, irrigation, and other con-
sumptive uses.

As a result, we are making a real effort to help determine instream flow
needs in our Upper Snake River and Southwest Idaho Water Management Studies.

The Fish and Wildlife Service has begun cooperative studies of stream resource
maintenance flow needs for fish and wildlife. Funded in large part by Reclamation,
these studies are being carried out in consultation with the Idaho Fish and

Game Department.

Studies are now in progress on about 20 major streams and stream reaches.
Many of these are reaches where it may be possible to improve flows through
changed operation of existing reservoirs when water is available; these reaches
are being given the highest priority.

Reclamation is working cooperatively with the Fish and Wildlife %ervice
during this study so that both agencies become more fully aware of the many
factors involved in determining increased flow needs and in providing the flows.
Reclamation will evaluate (a) alternative means of providing the desired flows
and ( B) the impacts on existing water uses if these flows are provided. During
dry periods, water supplies are already fully appropriated in some areas.

The Yakima Valley Water Management Study will cover the entire Yakima
River Basin in southcentral Washington. Like the Upper Snake and Southwest
Idaho studies, we will be looking for measures to improve utilization of water
supplies. If water savings can be accomplished and unobligated water supplies

can be identified, the full array of ummet water needs will be evaluated to
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determine the most appropriate use, While the enlargement of Bumping Lake
would result in improved streamflow conditions for fish, these would not be
optimum flows. Fishery agencies report that additional flow improvement would
be required before the fishery could meet its full potential. There is a need
to further improve streamflows in the Yakima system for fish.

Instream flow considerations extend to practically every potential devel-
opment we have under consideration. For exampleﬂ we are planning to study the
Justification and acceptability of adding a new hydro generating unit at
Anderson Ranch Dam on the South Fork of the Boise River, upstream from Boise.
Thisplant has two generating units at present and space for a third. Addition
of the third unit would increase the capacity of the plant by about 50 percent.
As a fore-runner to the detailed study, we wanted to take a preliminary look
at what might happen to the sﬁreamflbw situation under simulated operating
conditions. In April, we made a week-long series of controlled releases from
the dam in order to observe and measure the varying effects that the enlarged
plant would have on the river reach downstream. The Fish and Wildlife Service

vcooperated in this preliminary study step, and the Idaho Fish and Game Depart-
ment made a special effort to fully participate. The U.S. Geological Survey,
Forest Service, and Idaho Department of Water Resources also participated. The
significant points are (1) this was the first field work done during this study,
not an afterthought, and (2) we believe that the potential impacts on the
streamflow of the South Fork will be a major consideration in determining the
viability and acceptability of adding a third power unit at Anderson Ranch Dam.

An example of what can be worked out between agencies is the operating
agreement at our Palisades Reservoir on the upper Snake River in eastern Idaho
where we now maintain constant flows downstream during the goose nesting season.
The studies prior to the agreement revealed that flows between 8,000 and 13,000

cfs provided the most nesting habitats ( islands) for geese. By keeping the
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flows in this range, and at a fairly steady release during the nesting season,
Canada goose production has risen dramatically. The Idaho Fish and Game Depart-
ment is pleased with the results of this program, and so are we. We hope the
good working relationship which has developed between our agencies will insure
the continued success of this program. It may be possible to make the same kind
of Improvements below other reservoirs.

In conclusion, the problems that I see facing the Bureau of Reclamation
on instream flow needs are:

1. Improved methodologies are needed for determining instream flow needs.
Two important problems are becoming apparent to many agencies: (1) thé lack
of workable and agreed-upon methodologies for determining instream flow needs
for fish and wildlife and other uses, and (2) the lack of methodologies to
measure the values created or preserved by maintaining these flows. Improve-
ments in these areas would improve the planning process, public understanding,
decision making, and implementation.

2, Once the better methodology is developed and the streamflow needs are
determined, we need to use our imagination to find ways we can meet the realistic
ISF needs. Possible ways might be:

a. Better management of existing river and storage systems.

b. Improved irrigation operatiomns.

c. New water supplies for selected problem areas may involve obtaining

storage from present water users, obtaining uncontracted storage water

through congressional reauthorization of existing projects, or new

reservoirs (both on-stream and off-stream) and groundwater.

We are often able to incorporate streamflows in a major multiobjective
project plan, but it is often difficult to find a way to implement a solution
to a streamflow problem in isolation because of current funding limitations

and other constraints.
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3. If ways can be found to meet identified ISF needs, there then needs
to be commitment from the States in the drafting and application of legislation
that will provide a legal basis for utilizing water resources for instream
uses, There has been and will continue to be intense competition for water
from both consumptive and nonconsumptive users. States need to make commit-
ment if they are serious in treating instream flow needs as an equal partner
with consumptive uses. We have in the past and will continue to look to the
States for assistance in our planning activities and for providing priorities

for water use from their viewpoint,



REASONS FOR PROTECTING WATER RESOURCES
FROM DEVELOPMENT

Bruce Bowler, LLB
Ada County Fish § Game League

244 Sonna Bldg., Boise, Idaho 83702
May 4, 1976

ABSTRACT

Water resources have high public interest equities requiring
some minimum stream flows. All in-fact beneficial uses need to be
considered in management. Environmental Impact Statements are
needed on all projects.

Water right laws which permit complete diversion are immoral
and equity courts should enjoin complete stream diversion. Failure
of State water agency to protect public equities in minimum stream
flows is violation of public trust law.

Wild and Scenic rivers are needed to preserve basic quality
culture of the nation, and they have high economic values.

Anadromous fisheries are high quality and value resource and
hydro-power river management must yield to the better welfare of
the fish.

The best reasons for protecting water resources from industrial
development are the high public interest equities in having at least
some minimum stream flows in our natural water courses. Reasonable
and fair use of our water and water courses require proper evaluation
of all of the beneficial uses that in fact exist. This should be the
primary function of Environmental Impact Statements which should be
employed on all projects involving water use. While it is unfortunate
that most of this is too late to protect the public equities, that
is not valid precident for not doing it henceforth, and also requires
genuine effort to rehabilitate where feasable our water ways from

the standpoint of ecological quality.
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Water rights under law which permit the complete diversion of
public waters of a stream for private use to the full loss of the
public equities in beneficial uses of the stream are socially immoral.
Equity courts should enjoin the complete appropriation for diversion
of a stream. This rule needs of course to contemplate application of
degree, however any state administrative agency of the public waters
of a state should protect minimum stream flows needed by the biology
of a river for the beneficial uses of fish and wildlife and recreational
values of the water. Failure to do this is a violation of the public
trust under which a governmental agency is supposed to administer the
public resource for the benefit of the true public interest.

The public interest values of the public waters of a state
contain many reasons for protecting them from development noteables
being those that have to do with a quality of life related to recre-
ational uses of fishing, hunting, swimming, boating, floating, canoeing,
kayaking, camping, sight seeing, photography, archeology, biology,
and aesthetic ecological quality. A most important myth that needs
discrediting is that principal beneficial uses of our streams are
related to traditional development for agriculture, hydroelectric
power, navigation, and industry. Nothing could be further from
the truth as applied to the few residual undeveloped streams. This
old myth about paramount public interest resulting from industrial
development should now be put down.

This doctrine is well illustrated by the monumental decision of

the United States Supreme Court in Udall vs. Federal Power Commission,
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1967, 87 Supreme Court Reports 1712 which paved the way for denial
of industrial development of the remaining bit of undeveloped Hells
Canyon.

We need wild and scenic rivers because the few we yet have
opportunity to preserve represent a basic part of our quality culture
that this generation has no right to foreclose. To preempt the
options for future generations would be extremely selfish. Some
people seem to consider this to be the last generation to occupy the
earth. But we need now to be very careful with the unspoiled rivers.
Another common myth which should also now be dispelled is that wild
and scenic rivers do not have high economic values. Ask any one who
uses them and they will dispute that myth. But more directly let us
apply ordinary legal rules of compensation for damages for something
good taken away from another, such as comfortable health spoiled by
personal injury or loss of a member of the family by wrongful death,
even by todays standards of damage values the loss to the people of
your state and the nation for destruction of our residual wild and
scenic rivers projected over even one or more generations could only
be expressed in many billions of dollars. These kind of values
should always be cranked into the economic sections of Environmental
Impact Statements even over the objections of advocates for industry
who claim such are too speculative.

To optimize streamflows for environmental enhancement or
preservation while permitting beneficial uses require administrative
studies to formulate and implement water plans for optimum develop-

ment of water resources in the public interest. Here again another
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popular myth needs to be dispelled, that being that the law presumes
the word development means only agricultural or industrial develop-
ment. This of course is not true where the law requires that the
development be in the public interest, because often the fact is
that private agricultural and industrial development is not in the
public interest. The proper construction of this law is that the
administrative agency has the duty to first determine what is in
fact in the public interest and implement the water plan for optimum
development of water resources in that public interest. In many
cases the public interest in streamflows for environmental enhance-
ment or preservation of fish and wildlife uses are development that
will far outweigh diversion for private agriculture. The monkey is
on the back of the administrative agency to do what in fact is in
the public interest not only by the express terms of the law, but
also in furtherance of its fiduciary duty to perform the equitable
trust for the beneficiary of that trust, i.e. the people that own
the resource constitute the public interest.

There of course can be issues of fact over what is in the public
interest, and the public should have something to say about what is
in their interest through the EIS process.

We can most effectively preserve our anadromous fishery
resources by water quality control on anadromous streams. This
includes flow regimens through dams for temperature and nitrogen
super saturation control with priority regard for the fisheries in
the stream flow management. The fish need to be given equal

consideration with kilowatt production, and there are times when
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higher public interest rests with fish protection than hydro power.
The agencies having responsibility for fish safe stream management
are those who control the flows with the advice and cooperation of
the fish and wildlife agencies both federal and state. Failure to
operate in such pattern is abrogation of the public trust under
their control over the water based resources for which they should
be liable to owners and beneficiaries of the trust properties
including public fish and wildlife. Another fallacious myth is
that the fish are dispensable in deference to the power. Competent
environmental litigation could change this under the common law of
equitable trust administration as the legal basis for actions.

Water use in our anadromous streams usually involve significant
federal action affecting the quality of human environment requiring
the use of EIS in the planning and decision making respecting the
public resources under use.

The information needed to classify a stream as a wild and
scenic river relates to the Wild and Scenic Rivers Act, 1968 Public
Law 90-542 which provides that it is United States policy that
rivers which possess outstandingly remarkable scenic, recreational,
geologic, fish and wildlife, historic, cultural, or other similar
values, shall be preserved in free-flowing condition and that they
and their immediate environments shall be protected for enjoyment
of present and future generations. Options are provided for the
States to establish wild and scenic rivers within the federal

criteria with state administration. In either case wild or scenic
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river classification involves significant governmental activity
requiring the EIS process which will of course result in the main-
tenance of instream flows of the water. The National Environ-
mental Policy Act 1969 42-US Code-4321 requires the EIS to submit
alternatives for public comment on the issues, and the variety of
environmental impacts that are called for are too extensive to be
treated in this kind of paper, but like sex these will come natural
to those working on environmental problems who care.

Problems encountered in preservation of established natural
areas during low streamflow periods deserve to have augmented
stream flows from other priority water rights and the best example
I can think of is that salmon should not be caused to die from lack
of water in the Lemhi River in Idaho diverted to irrigate alfalfa.
Some minimum flow should be required by the laws of equity sufficient
to sustain public interest fisheries. Problems yes, but impossible

of solution no.



RECYCLING A RIVER: DENVER'S PLATTE RIVER GREENWAY PROJECT

Robert M. Searns
Denver Planning Office
Platte River Development Committee *
Denver, Colorado 80202

ABSTRACT

Modern technology while providing a better material existence, has taken
a heavy toll on the urban habitat. River restoration suggests a way to re-
verse the process of envirommental degradation and re-integrate nature into
the urban fabric. A restored urban river can provide a focal point for inner
city revitalization, a feature around which quality commercial and residential
development can materialize. Denver's Platte River Greenway Project attempts
such re-integration, an experimental ''de-mechanized zone" in the heart of the
city. The Greenway project aims to restore the entire 10 mile (16.9 km) reach
of the Platte through Denver, a first step in creating a region-wide open
space corridor extending from the Plarte's source waters, in the mountains
nearby, downstream to the northern limits of the metropolitan area. Two of
the four original demonstration projects are completed and in use. A third is
well underway. Fast implementation, cost efficient design and construction,
full utilization, and quality maintenance were considered essential if the pro-
ject was to be a success; a model for cthers to follow. The "fast track" ap-
proach has been used. If it is to be effective and cost efficient "fast track-
ing'" necessitates the ability to make sound on-the-spot-decisions. Reliable
and comprehensive information in a number of areas has been integral to that
decision-making process. An objective of the Greenway project has been to find
ways to live with conflicting uses and where possible to turn them into assets.
Our society has myriad needs and interests all competing in the political and
economic arena. While not an easy task, a place must be found within this
arena for environmental restoration. The Platte River Greenway Project is an
attempt to help lay the groundwork for restoration.

INTRODUCTION

Modern technology, while providing a better material existence, has taken
a heavy toll on the urban habitat. Asphalt and concrete has replaced sod and
trees. Rivers and streams are fouled. Wires, buildings and billboards clutter
the horizon. The delicate pleasures and mysteries of nature have given way to

the noise and fumes of mechanization.

* Speciai thanks and acknowledgment to my co-workers cn the Greenway Project:
Rick Lamoreaux, Wendell Keller, Lew Calveresi, Courtney Taylor, and to Alan
Canter, Director of the Denver Planning Office, for his active support of

the project.
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River restoration suggests a way to reverse the process of environmental

degradation and re-integrate nature back into the urban fabric.
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The Benefits of Restoration

River restoration suggests a way to reverse the process of environmental
degradation and re-integrate nature into the urban fabric. A restored urban
river corridor, readily accessible to city dwellers, offers numerous benefits
It can serve as a place of refuge and a close-in, quiet retreat from the
surrounding city's intensity. An alternative to remote rural retreats and
wilderness areas, access would not require large quantities of gasoline. It
can be a unique place to play and to learn. In conjunction with a system of
river-bank hike/bike trails, the river corridor can offer an alternative space
in which to move about and experience the city away from the hazards and un-
pleasantness of automobile traffic.

A restored urban river can provide a focal point for inner-city revital-
ization, a feature around which quality commercial and residential development
can materialize.

The restored river corridor benefits nature. By attracting people to the
river bank, a first hand awareness of man's relationship to natural processes
can be instilled. Industrial and municipal polluters along the river become
readily visible and, therefore, subject to direct public pressure to end such
abuses. The river, with its cleaned-up waters and restored banks, can also
become a recycled habitat for many species of plant and animal life which have

been driven from the urban setting.

The Greenway Project: An Experiment in Restoration

Denver's Platte River Greenway Project attempts such re-integration, an
experimental 'de-mechanized zone" in the heart of the city. The Platte is
itself a microcosm of the man-nature conflict. Once the life force of a beau-
tiful valley, the river now flows through one of the most badly degraded and
blighted sections of the city.

The potential, however, is there. The river continues to support an array
of plant and animal life along its banks. The movement of its waters still
calms the ear and refreshes the spirit. Descending into the river flood-way
itself, one leaves the city bustle and re~discovers the sights, sounds and
smells of nature. For Denver, this was the place to start the restoration

process.

The Goals and the Process

The Greenway project aims to restore the entire 10 mile (16.9 km) reach

of the Platte through Denver--a first step in creating a region-wide open
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space corridor extending some 50 miles from the Platte's head waters, in the
mountains nearby, downstream to the northern limits of the metropolitan area.

A three-step implementation process was planned with the project's incep-
tion in June of 1974. The first step, scheduled for completion in Septem-
ber of 1977, is the installatign‘of an eight-foot-wide (2.4 meter), concrete
hike/bike trail running the r&ver's length through the city. In conjunction
with trail development, there is extensive visual treatment, including bank
re~-grading, clean-up and landscaping. Feature areas, including boating
facilities, picnic spots, and amphitheaters, are strategically placed along
the trail corridor.

Spanning a three-to five-year period, the second step anticipates crea-
tion of a large, regional park in the river flood plain adjacent to the down-
town area. New, river-oriented commercial and residential development over-
looking the river is also planned.

The third step, extending over a 10 to 15 year period, includes continued
expansion and embellishment of the Greenway corridor. A competition, white-
water Kayak course is planned along with theme parks, special projects by
citizens groups, and educational exhibits.

The work was initiated with the design of four discontiguous, one-mile
(1.6 km) "demonstration" projects. These projects, spaced at approximately
one-mile intervals, were intended to change the public's impression of the
river as a degraded area and show its potential as a unique recreational
facility. Each project includes a segment of trail and feature facility aimed
at attracting users to the new recreational resource. Following completion of
the four demonstration projects, work was to begin on four connecting projects

to link the continuous, ten-mile corridor.

Progress to Date

Two of the four original projects are completed and in use. A third is
well underway. Due to a delay in receipt of federal funds, the fourth project
has been deferred. Howéver, three connecting segments have been funded which
will link the demonstration areas and complete seven of the ten miles. Addi-

tional funding has been sought to complete the remaining three miles.

Strategy for Successful Implementation: Some Key Considerations

As an out-of-the-ordinary kind of public works endeavor, the Greenway
project has faced skepticism, if not outright resistance, in some quarters. All

too often, projects of this nature are considered visionary, "pie in the sky'--
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a "nice idea," but not very practical. Slickly presented and zealously
bromoted, plans for such projects usually end up gathering dust on stock-
room shelves. To avoid this fate, the Greenway idea had to quickly be given
"substance' in the minds of public officials and the citizenry at large.

Fast implementation, cost-efficient design and construction, full utilization
of the improvements, and quality maintenance were considered essential if the
project was to be a success--a model for others to follow.

The Greenway project needed aggressive, action-oriented leadership.
Flexibility, openness to new ideas, a willingness to take risks, coupled with
a sense of pragmatic responsibility were the qualities called for. To meet
this need, the Platte River Development Committee was established. The commit-
tee, a high-powered, 9-member task force consists of representatives of the
community known for their accomplishments in various areas of civic interest.
Their chairman, Joe Shoemaker an influential Colorado State Senator, has had
a long-standing personal interest in, and dedication to, restoring the Platte.

In contrast to existing city agencies which have a range of prior respon-
sibilities and commitments, the committee is an indépendent entity with a
single charge: the successful execution of the Greenway project. Cooperation
and coordination with city agencies, however, has been essential.

It was important that the project build momentum quickly, that a "beach-
head" be established in the form of constructed improvements. To accomplish
this, the committee has pursued a "fast-track' approach, wherein elements of
the planning, design, and construction phases overlap, The committee quickly
agreed on an overall concept, retained designers, and bid the first segment of
the work within four months of its inception.

The "fast-track' approach made possible by an initial allocation of
project "seed" money: a $3 million appropriation by the Denver City Council.
Not only has this seed money demonstrated the council's commitment to.the
project, but it has helped legitimize the project in the eyes of prospective
outside funders, including federal, state and private sources.

The initial "seed'" money, however, was just enough to get the work started.
Application for additional funding was made to a number of federal and state
agencies. Pending receipt of this additional outside funding, the objective
has been to get the greatest impact for each dollar in hand, yet also to main-
tain a cash reserve in order to match anticipated grants. This implies the need
for nimble, budgetary decision-making. To aid in this process, the comittee's
staff closely monitors expenditures and regularly develops alternative funding

strategies which are tested against a range of likely future situations.
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The primary emphasis has been placed on funding trail construction.

The trail will get people down to the river. A private foundation has been
established to fund additional improvements through individual and corporate
donors. A local bank for example, runs an annual promotion in which each
new savings account results in a contribution by the bank to the foundation.
Thus far, enough money has been raised privately to adequately support the
landscaping of completed trail segments.

Along with adequate financing, a strong base of public support is neces-
sary to assure that momentum continues and the project is completed. Promo-
tion has included brochures, an audio-visual presentation, close work with
citizens groups, and regular exposure through the press, radio and T.V.
stations. Special events such as ground breakings, opening celebrationms,
and river-cleanup campaigns have helped to reinforce public interest.

To broaden local neighborhood involvement, the four initial demonstra-
tion projects were spaced at one-mile intervals along the river's ten-mile
reach has helped to assure a continuing interest in the project pending com-
pletion of the entire ten-mile corridor.

Direct public involvement is paying off in many unexpected ways.
Volunteers have come forward to assist in planting and river cleanup. Valuable
skills in such areas as white-water boating, graphics, and landscaping have
been made available at no cost by interested citizens. Feedback at public
presentations has resulted in many new ideas which have been incorporated into

project designs.

Kinds of Information Needed

The "fast-track" approach, if it is to be effective and cost efficient,
necessitates the ability to make sound, on-the-spot-decisions. Reliable and
comprehensive information in a number of areas has been integral to that
decision-making process.

A regularly updated listing of current material and labor costs for various
components in the construction process has been kept on hand, making it easier
to assess the cost implications of various design alternatives.

Hydrological information about the Platte, a basically unpredictable river,
has been incorporated into the design process, assuring that improvements do
not exacerbate flood problems nor fall prone to flood damage themselves.

Land ownership in the river corridor has been carefully logged, and

plotted on working drawings. The committee, with its limited funds and deli-
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cate political posture, is not in a positibn to condemn property --negotiated
purchase and license agreements have been relied on. For this reason, it has
been important to resolve land-ownership issues early in the design stages iﬁ‘
costly re-designs or modifications are to be avoided later. ‘
User market data is needed to determine the appropriate scale and kinds
of facilities to be developed as well as to justify federal state funding
applications. Because of the subjective nature of recreational values, such
data is difficult to produce in numerical form. References published by the
Federal Bureau of Outdoor Recreation and the Department of Transportation have
been helpful in providing a cross-section of recreational and bikeway needs in
cities comparable to Denver. Consultation with local, parks-administrative
personnel has also provided valuable insight into user needs and maintena;be

costs.

User Safety and Security

While outdoor recreational activities always involve some risks and
hazards to users, there is a moral, as well as legal obligation to plan,
design and build improvements in a manner which minimizes those hazards.

To promote defensive design, specific safety standards have been adopted
with respect to the hike/bike trail, boating facilities and feature areas.
These standards address the full range of users, including the elderly and
the handicapped. To promote personal security and reduce vandalism, a bicycle-
mounted, Greenway security patrol consisting of trained interpretive guides

in radio contact with city police has been proposed.

Problems as Opportunities: The Multiple Use Concept

Historically, river corridors have been the focal point of urbanization.
In Denver, too, the river was, and is, a vital element in the city's develop-
ment. Many pre-existing uses compete with the concept of a recreational and
aesthetic amenity along the river. Industrial activities, transportation and
utility corridors, water impoundments and flood control devices all occupy the
Platte's right-of-way. While these uses are seemingly incompatible with re-
storation, their relocation would be extremely disruptive and costly. Accord-
ingly, an objective of the Greenway project has been to find ways of living with
conflicting uses and, where possible, turning them into assets.

To this end, the committee has worked closely with private and public
concerns to promote compatibility. A public utility company has screened its

transformer substation located on the river bank with an attractive, landscaped
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wall. A stockyard has become a point of interest for trail users. A dam
used to impound cooling water for an industrial operation is to be modified
to serve as a gate structure for a man-made kayak course. The impounded
water behind that dam will be utilized as a boating pond for less experienced
boaters unable to navigate the Platte's often turbulent waters. A flood
control culvert has been re-designed, using architectural facades, natural
stone and wood, to create a boat lagoon and picnic area, Interpretive graphics,
murals and landscaping are being used to soften and enhance the visual impact
of industrial operations along the river.

Finally, the Greenway concept itself is not intended to pre-empt or
replace existing urban land uses, Rather, it is intended to complement the
urban setting by providing a seed around which quality, inner-city redevelop-

ment can crystalize as an alternative to costly and ugly urban sprawl.

Conclusion

Our society has myriad needs and interests, all competing in the political
and economic arena. While not an easy task, a place must be found within this
arena for environmental restoration. The Platte River Greenway Project is
an attempt to help lay the groundwork for restoration.

In the political milieu, substantial footwork is required. Local decision-
makers must be convinced of the validity of the project. A Solid public con-
stituency is vital. This requires project leadership which is sophisticated
as well as influential in the local political process. This leadership must
be committed, but willing to compromise--responsible, yet willing to take risks.

Adequate financial backing is essential, but not without recognition of
other local priorities. 1In Denver's case, the city was able to put up the
"seed" money. It could be demonstrated to City Council that the project would
pay off. A new recreational facility would result; and, by stimulating inner
city re-development, the city would enjoy an improving tax base.

Beyond initial seed money, additional funding must be found. State and
Federal grants provide a source, but such funding is limited and dependent upon
current fiscal and political circumstances. As an alternative, the author
suggests a special fund earmarked for restoration projects and funded by taxes
on new development or environmentally abusiye activities. In Colorado, a
Conservation Trust Fund has been set up by the State Legislature for this pur-
pose. This approach, if applied at the national level, could provide a substan-

tial funding pool for restoration projects.
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Planning for restoration must be strongly implementation-oriented. It
has been the philosophy of the Platte River Development Committee that planning
is meaningful only when it results in change. The actual installation of in-
the-ground physical improvements was needed to start the process--to generate
the momentum needed to see through a more comprehensive plan for inner-city
redevelopment.

The Platte River Greenway Project set out to make a point: that there is
room for both progress and preservation, for the romantic and the pragmatic.
These values need not be mutually exclusive. They can be complementary if
there is a holistic awareness and a willingness to work toward a balance of
values on the part of those who shape our environment--the policy makers, the

designers, and the engineers.



INSTREAM FLOW NEEDS AND THE EIS:
A MATTER OF VALUES

Robert C. Erickson
Environmental Consultant
Longmont, CO 80501

INTRODUCTION

My talk today is going to deal with cakes and water and fish and recreation,
uniqueness and EIS's, and most of all, values. I present no data, but suggest
a way of looking at assessments and the goals of assessments.

My thesis is that, at the core, the importance of an EIS is its assessment
of losses or gains of values. I believe most EIS's have not done well on this
score; and I believe that statements that do not clearly present losses and gains
in terms of values allow poor decisions to be made on the use of our water re-

sources.

Parameters, Values, and Significance

At the outset I need to differentiate clearly betweeﬁ two terms. They are
basic to what follows and have been used in other ways. These terms are parameters
and values, both of which can be affected by streamflow manipulation.

By parameters, I mean physical, chemical and biological changes of the stream
ecosystem that are not dependent upon human reactions or emotions. Examples are:
velocity, depth of pools and riffles, stream bottom wetted area, benthic food
production, fish spawning area, habitat and food for wildlife, and similar types
of items.

By values I mean attributes of stream ecosystems that people emotionally
relate to. Examples are: fishing enjoyment, food, canoeing, aesthetic pleasure,
hunting, wildlife observing, a drinking supply, water that allows industry and
agriculture to supply Jobs, and flood control. Under values, I also group manage-
ment objectives that are related to more basic values and might be considered
sub-values to particular segments of our population. Some examples under the
general heading of fishing values might be: management of a stream for trophy
trout, for maximum number of fish in the creel, for a particular fish species,
for children's fishing, or for summer fishing only.

As I was writing I found a useful analogy between decisions used in making
or buying a cake and those of evaluating the effects of stream flow manipulation.
If you were a baker considering the effect of altering porportions of ingredients
in a cake you might consider changes in the amounts of flour, salt, sugar, baking

powder etc. These modifications would lead to effects on such parameter as the

207



208

consistency of the cake, its lightness, its color, and so on. These effects

on parameters would, in turn, attach importance as you considered the values
(the whole purpose) for which the cake was made: i.e. food value, visual attrac-
tiveness, tastiness, etc., You would alter your ingredients to reflect the
importance of the one or several values you wished to achieve.

Similarly, if you consider changes in the "recipe" for streamflow --
increases or decreases in any of the 365 days of the year or 24 hours of the day --
you are led to thoughts of changes in wetted area of the stream bottom, depth
of pools and riffles, production of insect and other benthic life, spawning area
for fish, and associated changes in temperature, dissolved oxygen, and other
physical and chemical parameters. Very often these parameters, rather than the
values that are lost or gained, are the kinds of changes considered by environ-
mental impact statements, and the kinds of changes many professionals and agencies
find themselves concerned with.

We who write or review EIS's -- seeking to come to a true appreciation of
what the effect of a proposed action may be -- often spend the bulk of our time
on assessments of parameters, the flour and sugar and salt of the cake. I believe
these aspects are important, but are really secondary to the decision-making
process.

The whole purpose of an EIS is to enable an intelligent appreciation of
"So what"? There is a project or there is a policy -- So what? There is a
description of the geology, and hydrology, and biology and all the other "ologies'--
3o what? There is a listing of losses and gains of existing or potential resources
ranging from rocks to fish, water to trees, minerals to mammals -- So what?

How many of you administrators and resource porfessionals, not to mention
the public, have gotten bogged down in an EIS in a profusion of data and discussion
which often nowhere succinctly address the "So what" -- What values exist potentially
or actually and what values are being gained or lost as the result of the action
or policy.

Most people are not basically concerned with the wetted area of a streambed,
the amount of spawning area available for fish, the height and velocity of the
stream or any of the physical, chemical, or even biological attributes -- we are
concerned only so far as we see these factors affect our values. How is my fishing
enjoyment affected? How is my canoeing affected? If the reduction in stream
wetted area does not affect my fishing noticeably, then I am really not too inter-
ested because I perceive my value has not been threatened. If dissolved oxygen
is reduced because of low stream regimes, it is only important to the angler as
it affects his fishing recreation or to the person who enjoys seeing a clear stream,
free of slime growth or foul smell. Fishing recreation and enjoyment, aesthetic

pleasure of seeing a waterfall rather than a culvert pipe or a trickle, sufficient
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water to canoe on, food as fish protein produced -- these are assessments

that people (and agencies responsible to people) can relate directly to --
can place in their value system and say, "This is a meaningful loss, and this
is a meaningful gain, and this is a ranking of the losses and gains in order
of priority to me.” Parameter information, valuable as it is, and interesting
as it is to many of us professionally, is only a predecessor to estimating
affects on values.

It is thié loss or gain of values that people perceive as important and
which is often looked for in vain in an environmental impact statement.

My first point, then, is if you are involved in environmental impact state-
ments involving water resource use either as a writer or as an agency reviewer
or as a concerned citizen, insist that your thinking and the documents submitted
to you be attuned toward assessment of what values are lost, gained, diminished,
or enhanced.

Values are human and political attributes. Water use and instream flow
needs are essentially politcal decisions with scientific input. And I use the
term "political” in what I consider its good sense, the choosing among values
by people, all the people and with all of the values known. When the values
to be gained or lost are known we can make good choices. When the values are
confused and must be extrapolated from data or parameters, poor decisions as

to the use of a resource are encouraged.

Decision Criteria

A very real problem is still, How do you go about making justifiable
decisions on water use based on loss or gain of values? It is a difficult
question and I do not have a complete and best answer. My experience in writing
and reviewing EIS's over the past 5 years, however, has led me to suggest two
criteria be strongly considered as predominant additions to the usual criteria.
as a decision basis for evaluating and deciding among competing values. These

criteria are diversity and uniqueness.

Within any political or geographical area, the concept of diversity, as I
use it, recognizes the desirability of maintaining many kinds of human values
and environmental resources. The concept of uniqueness, as I use it, recognizes
the relatively greater worth of resources and values that are uncommon within
any particular area. Both concepts are related and yet have separate and useful
meanings., It is partially from a personal bias that I emphasize these concepts,
for I believe that for the enhancement of human enjoyment, (and perhaps as an
influence on the survival of the people of our country), our policy should be

to encourage the preservation of a diversity of natural and human habitats and
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human value experience and to provide opportunity for these values to be
enjoyed in more than just a few places. I believe that at present we cannot
accurately predict what human and natural attributes will be of most value
25 or 50 years hence.

As an example of the use of the criteria of diversity and uniqueness in
an environmental impact assessment of water use let us consider an action that
would divert the major portion of the summer flow of a stream for irrigation.
Potential or actual values in the stream we will consider as canoeing, trout
fishing for children, and aesthetic beauty of waterfalls. The conflicting
values in this case are economic value to one or several farmers, and food
values to people that might be foregone if irrigation flow is not allowed.

On the basis of diversity we would consider whether all of these values
existed in our area of concern -- say, within an hour's drive of a metro area
like Denver. If the diversion of a major portion of the summer stream flow
would largely eliminate any of the identified existing values of canceing,
children's trout fishing, and aesthetic beauty of falls in the area; or if
not taking a major portion of the summer stream flow would largely eliminate
food values produced in the area or not allow farmers to economically exist in
the area, then there would be a loss of diversity. If none of the existing
values would be lost, and some additional values gained: then diversity would
increase.

A major consideration in decision-making and consideration of alternative
sites or uses should be to prevent the loss of diversity of values available
to people of the area, and if possible to increase the diversity.

For the present, considering all values of intrinsically equal rank, the
more values lost, the greater the impact, This measure of loss would be in
addition to the number of people that might be presently affected by the loss
of, say canoeing values. By attaching separate importance to the loss of diver-
sity the assessment tends to account for the lost availability of this resource
value to future generations and to people not yet ready to enjoy canoceing,
and it makes the net loss of greater significance.

Very often, however, changes in streamflow are not so clear-cut as to
largely eliminate a value from a politdczlor geographical area. Often, the
result is a change in the relative balance or availability of values. In this
case, although there is no loss of diversity in the area, the criteria of
uniqueness provides us with some ranking or decision-making ability, since
uniqueness refers not only to whether or not a resource or value is present,

but to its relative abundance. In our example let us assume that a resource
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agency has determined that a portion of the stream to be affected is ideal for
children's trout fishing on the basis that it is desirable for people to be

able to fish as youngsters, the stream is easily accessible to children, and

the stream is capable of supporting fish. The existing flow regime supports

this value in addition to canoeing and aesthetic values. Additionally, we
assume that there are some, but few, other streams in the area we are considering
that can provide these values.

Under these conditions diversity (as we are using it) is not diminished,
but there is a finite loss of the availebility of unique values to people of
the area.

If all values are considered intrinsically equal, this loss of uniquensss
can be quantified by considering its significance roughly proportional to the
percent loss of numbers of falls, miles of children's trout fishing water, or
miles of canoeing water that will be lost by the action.

For example, if there were only six miles of children's trout fishing
stream in the study area and two miles of this were lost by stream diversion,
then there would be a unique value diminished in availability by 33%. Similarly
there may be 10 miles of canoeing and 10 waterfalls on the stream effected by
flow diversion, compared to a total of 50 miles of canoeing and 20 beautiful
waterfalls in the study area. The availability of a unique value diminished by
a flow loss is therefore 20% and 50% in these cases. Ratings of losses in this
manner tends to emphasize the importance of each additional loss of availability
as the amount of the resource value becomes smaller,

In considering the conflicting values, farming may be a large industry in
the area of concern and therefore not qualify as relatively uncommon or unique
value. The loss of food production by denying or reducing irrigation flows
would then have no losses based on criteria of diversity or uniqueness, though
they would based on other criteria. However, if farming in the study area was
relatively uncommon,and promotion of an agricultural way of life was considered
desirable, then the significance of the loss of farm families or the loss.of
food supply could be evaluated in a similar manner to canoe stream miles,

There are obviously a number of other points that have to be defined or
considered in relation to the use of uniqueness and diversity as I have used
them. Unfortunately, there is not time now to dwell upon these; however some
of these are: what level of scarcity constitutes a unique resource; what
geographical area or areas should be considered in defining the state of unique-
ness; and should all values be intrinsically equal? What I hope to leave you
with is a feeling that the concepts of diversity and uniqueness are useful and

quantifiable criteria; that they can be used, in conjunction with other criteria,
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as a sound and dependable basis for decision-making regarding the wise use
of water resources; and that these concepts should be included in environ-

mental impact statement evaluations.

CONCLUSION

In conclusion I'd like to address the two points raised by our panel
organizer.

To the question, "Is the EIS a useful decision-making tool?" I would
answer, "Yes, it could and should be - but it often is not."

More importantly, to the question, "Why or why not?" I would respond,
"The basis reason that EIS's often do not clearly answer the "So what" of an
impact is that they do not address values gained or lost, but instead provide
data on parameters.

The remedy is for those that are involved in writing EIS's to structure
them so that values gained or lost are clearly set out; and for those respons-
ible for review to insist that EIS's contain this information in an easily

understandable and verifiable form.



THE EIS: LITIGATION OR COMMUNICATION?
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ABSTRACT

The value of the Environmental Impact Statement (EIS) in resource
planning is obscured by litigation. Problem areas in the current EIS process
are: lack of communication; unreasonable scheduling; inadequate project data
base; complex format; and excessive volume. Maintaining continuous communi-
cation; revising schedules; acquiring a comprehensive, accurate data base;
simplifying format; and reducing volume would improve the EIS. An improved
EIS would be a valuable decision-making tool.

INTRODUCTION

Water resource planning is an extremely complex task—requiring an
in-depth knowledge of the environment. What value does the environmental
impact statement, or EIS, have in this process?

The EIS was promulgated by the National Environmental Policy Act of
1969, referred to as NEPA. According to NEPA "it is the continuing policy
of the Federal government...to attain the widest range of beneficial uses
of the environment without degradation... through utilization of a system-
atic interdisciplinary approach...in natural resources planning and decision-
making'. Clearly, the EIS was initially conceived as a decision-making
document which would permit, whenever possible, simultaneous development
and preservation of our natural resources.

In retrospect, the EIS has been anything but a decision-making tool.
Soon after enactment of NEPA, the EIS degenerated into a ''court vehicle'
—a means whereby any proposed resource development could be temporarily
halted. Indeed, litigation has become the byword of the EIS. The poten-
tial value of the EIS has been lost amidst the seemingly endless succession

of environmental controversies.
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Definitions of Terms

Several terms common to the EIS should be defined. An EIS is pre-
pared by a team of professionals in a variety of disciplines including
hydrology, wildlife ecology, aquatic biology, engineering, archaeology,
recreation, botany, geomorphology, economics, and sociology. The project
data base is the volume of information assembled by the EIS team for impact
determination. The proposed project is the potential resource develop-
ment analyzed in an EIS. Mitigation refers to any action which lessens
the impact of a proposed project.

Several terms are introduced exclusively to develop ideas in this
‘paper. '"Outsiders'" refers to any assemblage of concerned organizations
or individuals not having a direct role in EIS preparation. ''Communica-
tion" refers to transfer of information between the EIS team and "out-
siders'". 'Decision-makers" are legislators and high-level bureaucrats

who must make the ultimate decisions regarding resource development.

Problem Areas

The major shortcomings of an EIS involve: lack of communication;
unreasonable scheduling; inadequate data base; complex format; and ex-
cessive volume. To aid examination of these problems, consider a hypo-
thetical proposal to construct a 20,000 surface acre reservoir. This
reservoir would be multipurpose, providing hydroelectric power, recreation,
and flood control. The stream to be dammed flows through a spectacular
canyon being considered for preservation as a wilderness area. This
proposal, call it Project X, has been designated as a major Federal
action requiring the preparation of an EIS.

Lack of communication. Communication with outsiders is presently

limited to a 3-month review period scheduled just prior to the onset of
project construction. Small wonder these people quickly become disen-
chanted and offer only negative review comments and project opposition.
Their only recourse is legal delay, allowing time for independent project
evaluations. Meanwhile, EIS team members patiently await the proffering
of legal decisions, as project construction schedules are revised,
contractual obligations are renegotiated, personnel are reassigned, and
expensive court battles are waged.

Crash scheduling. Due to a lack of foresight, EIS preparation

takes place in one year or less. This '"crash schedule'" allows EIS team
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members scarcely time to collect enough information to cram between two
artistically designed covers. Opportunities for original data collection
and analysis are obscured by a frenzied flurry of flying scissors, tape,
editing pencils, and typewriters.

Inadequate data base. A project data base composed entirely of

second-hand information, is not suited to reliable prediction and quanti-
fication of environmental change. Frequently, team members find a total
absence of certain data. The hydrologist may discover there are neither
streamflow records nor water quality measurements for the section of
river to be dammed by Project X. This lack of information constitutes a
data gap which seriously obstructs EIS preparation. Attempting to
analyze the effects of Project X without streamflow and water quality
data would be ludicrous. Unfortunately, circumvention of data gaps is
the rule rather than the exception. Consequent EIS inaccuracies are
impossible to defend in a courtroom.

Unwieldy format. The EIS format usually consists of ten chapters,

one of which is entitled "The Relationship Between Local, Short-Term
Uses of the Human Environment and the Maintenance and Enhancement of
Long-Term Productivity'". Careful study of this title is confusing to
team members and readers élike. Yet the chapter remains. The title of
this and other EIS chapters are extracted verbatim from NEPA. The
intention of NEPA was not to create separate chapters with technical
titles, but merely to ensure these topics are discussed.

Excessive volume. The typical EIS, 1000 pages or more, binds at

least 50% of its material into the 'Description of the Existing Environ-
ment'. This represents the best example of wasted time, man-power, and
materials in the entire EIS process. The majority of this information,
such as a detailed description of geological strata and soil horizons,
is irrelevant to determination of impacts and only adds volume to the
EIS. Attempts at detailed analyses of all possible "Alternatives to the

Proposed Action" also add unnecessary bulk.

Improvements
Increased communication. Communication is the keyword to an improved

EIS. From the outset, EIS team members must solicit information and

viewpoints from outsiders concurrent with data base collection activities.
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Initial advertising by local media should include a description of the
proposed project, as well as a schedule of weekly public meetings.

These meetings should be open forums for transfer of information between
team members and outsiders. Continuous communication would be mutually
advantageous: each question or concern could supplement the project data
base.

Reasonable scheduling. Preparation of an EIS should involve a

minimum of two years. One year would be allotted to assembling the
project data base while data base analysis and impact determination
would take six months. The final six months would be divided equally
between preparation and final review of the draft document.

Reliable, comprehensive data base. 1Initially, each team member

must carefully verify and systematically file, by discipline, all second-
hand information received. Examination of this preliminary data base
will enable team members to delineate data gaps. The Project X hydrolo-
gist, having labeled streamflow and water quality 'data gaps" would
request additional information. Time and funding for original field
research must be available in order to bridge these data gaps. Team
members could either perform their own field surveys or supervise data
collection by consultants.

Simplified format. The format and content of an EIS must be appro-

priate for the layman. Technical language, unique to a discipline, has
no place in an EIS. Format should be revised to provide greater emphasis
to discussion of impacts and resolution of associated problems. An EIS

should consist of three sections: Introduction, Discussion of Impacts,

and Problem Analysis and Solutions. The Introduction should contain a

brief description of the proposed project and existing environment. The

Discussion of Impacts should constitute the bulk of the EIS providing a

detailed description and analysis of environmental effects. Impacts
should be discussed by discipline but not classified as being beneficial
or adverse. Introduction of individual bias into the Discussion of
Impacts must be avoided. The reader should be allowed to make his own
decisions regarding the nature of an impact. The same reservoir that
holds scenic value to an engineer may represent a loss of natural beauty
to an environmentalist.

The Problem Analysis and Solution section should first discuss the

effects of mitigatory measures required by law or policy. Then problem
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areas generated by residual impacts should be detailed. Suppose that a
reduction in streamflow caused by Project X development would significant-
ly impact the scenic value and recreational use of the proposed wilderness
area. Consequently, environmental organizations strongly oppose Project X.
A suggested solution would have the power company sacrifice a portion of
its anticipated energy output to provide a minimum flow through the
canyon. In return, they would receive compensation from Federal and

state recreation revenues and favorable publicity. Meanwhile, the
environmental organizations must be willing to accept some reduction in
scenic and recreational values. Probiding a basis for derivation of

such compromise solutions should be the main thrust of the Problem
Analysis and Solution section.

Reduced volume. EIS volume would be reduced by simplifying format,
including only relevant portions of the project data base, and discussing
only viable alternatives. Chapters entitled "Unavoidable Adverse Effects',
"Short- and Long-Term Uses of the Environment', and "Irreversible and
Irretrievable Commitment of Resources', due to their repetitive nature,
should be eliminated from the EIS. Each segment of the data base must
be analyzed for relevancy in determining significant impacts. Suppose
data base analysis indicates Project X would cause a 200 ft3/sec reduc-
tion in streamflow during April. Such a flow reduction would decrease
the spawning success of an endangered fish species by 50%. Accordingly,
portions of the data base determining this impact should be included in
the EIS. On the other hand, if analysis indicates maximum flow reduction
to be less than 10 ft3/sec, then a discussion of the relationship between
streamflow and fish spawning would be unnecessary. The selection of all
material for the EIS must follow this logical, systematic procedure.
Insignificant impacts and the majority of the project data base should
be assembled as supplemental material—available on request only.

If the EIS indicates Project X is environmentally undesirable, then
an alternative would be selected requiring the preparation of another
EIS. Therefore, a detailed discussion of the environmental effects of
alternatives is unnecessary in an EIS. The only requirement is a brief
comparison of the environmental feasibility of each alternative to the

proposed project.
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Benefits of an Improved EIS

What benefits would result from an improved EIS? Outsiders would
maintain continuous rapport with natural resource planners and develop-
ment proposals. Their frustrated opposition would yield to cooperation,
and the neeg for massive revisions would be eliminated. Great savings
in time and'man-power would be realized.

The number of environmental lawsuits would be reduced. Project
opponents would be oriented toward achieving compromise solutions.
Suggestioﬁs and recommendations in the EIS would provide a basis for
meaningful dialogue among dissidents..

Delays in project development would be reduced. If environmental
problems appear insurmountable, a decision to scrap the project could be
readily made.

Decision-makers and the general public would be provided with a
concise, non-technical description of a project's environmental feasibility.
Environmental guesswork in resource decision-making would be eliminated.
Questions raised at project hearings could be answered with first-hand
expertise. The EIS would finally become the informational vehicle
intended by NEPA.

A means of ensuring the implementation of environmental safeguards
would be provided. If protective stipulations outlined in the EIS were
not being implemented then legal procedures could be initiated to stop
project development. Herein lies the only value of litigation in the

EIS process, a watchdog against unnecessary environmental degradation.
CONCLUSION

Continuous communication will avert litigation and promote solution
in resource planning. The methodology for achieving simultaneous develop-
ment and preservation of our natural resources is at hand. We must

learn how to use it effectively.



TOPIC I-D.
WATER RESOURCES PLANNING AND THE ENVIRONMENTAL STATEMENT

Summary Discussion

The concept of water resource development for environmental concerns must
be expanded. Environmental and natural resource agencies must be willing to
accept the responsibility for implementing this development. Water resource
development for environmental enhancement should be given the same accord as
development for municipal, industrial, and agricultural purposes. There is a
definite need for refinement of the principles of environmental engineering.
Additional techniques for cost-sharing of environmental development proposals
are needed.

The public interest must assume a greater role in resource development.
Solicitation of public input should be a mandate. Obtaining public input from
special meetings is often a difficult task. New techniques for encouraging
public response should be developed. Increased utilization of advertising and
the media would help to elicit public response. Inclusion of questionnaires
in advertisements, complete with return addresses, would facilitate public
response.

It should be emphasized that '"mo response" often signifies approval. Human
nature evokes responses through dissatisfaction. Many government agencies
(e.g., Bureau of Reclamation) are embarking on extensive programs to solicit
and utilize public opinion. Government agencies should assume greater respon-
sibility for administering the public trust. Lack of response to public
interest constitutes a violation of trust under the precepts of equity law.
Primary response to Federal and private developers must be avoided. More
stringent legislation, especially regarding minimum flows, is needed in order
to resolve complex problems encountered in water resource development.

Reducing EIS volume appears impossible, given existing standard operating
procedures of the Federal Government. However, general acceptance of the con-
cept that only relevant material should be included in an EIS would decrease
volume in spite of government procedures. The EIS must become strictly an
"informational vehicle." Decision-makers and the general public should not be
provided with the entire EIS data base. Detailed analyses of environmental
impacts are the responsibility of the EIS team members. The final document
should provide only the conclusions and recommendations made by the EIS team.
The professional judgment of EIS team members must be trusted. The EIS must
analyze decisions which will be made in lieu of those which have already been

made.
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The EIS should include references to specific individuals. Direct
responsibility for statements in an EIS should be assumed. This would facil-
itate the EIS review process by providing a basis for one-on-one interactionm.
More extensive use of existing information (e.g., State Comprehensive Outdoor
Recreation Plans) should be made during EIS preparation. Often available
information contains surveys indicative of public opinion.

The possibility of incorporating a discussion of environmental impacts
into other documents (e.g., Bureau of Reclamation planning reports) should be
considered. This would eliminate the "duplication of effort" that often

results from the preparation of separate documents.

Notes by panel moderator: F. Budd Titlow
Bureau of Reclamation
Lower Missouri Region
Denver, CO



INSTREAM FLOW NEEDS: THE ECONOMIC CASE FOR NAVIGATION
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ABSTRACT

The paper looks at the trade-offs between navigation outputs and other
uses of multiple-purpose river systems. Certain costs such as the opportun-
ity cost of possible foregone energy resulting from lockage are identified.
Some of the benefits derived from navigation are enumerated. Finally the
paper raises some of the types of questions that require further research.

INTRODUCTION

We welcome this opportunity to talk about transportation and its benefits
and costs. This conference is going to be examining the alternative uses of
instream flows of water. Alternative uses may have competitive, complementary,
or even supplementary relationships. And, these relationships may arise in
the traditional case of diversion uses versus instream uses as well as within
instream uses. Navigation use of instream water can certainly become competi-
tive with diversion or out-of-stream water uses and possibly with power gener-
ation uses. At the same time, navigation uses may well be complementary or
supplementary with traditional instream considerations such as recreation,
fish and wildlife, water quality, etc.

The overall purpose of this paper is to establish an approach generally
outlining navigation benefits and costs and potential trade—offs with other
uses. In achieving this purpose, the paper is structured to reflect several
sub-objectives: (1) the costs, especially opportunity costs of foregone
power associated with providing the necessary water for navigation will be
presented; (2) a review of the general types of benefits ascribed to naviga-
tion will be undertaken with Pacific Northwest history and the recent Lewiston
experience serving as examples; (3) the potential impact if navigation is
hindered on a seasonal basis will be explored; and (4) navigational uses that
will result from new technological developments in inland transportation will
be identified. The emphasis throughout our paper will be to indicate direction
and type of costs and benefits, rather than specific magnitudes, thus allowing

some general conclusions to be reached.
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COSTS OF PROVIDING FOR NAVIGATION

A consistent theme in the transportation literature is the controversy
concerning efficient allocation of resources between modes as society strives
to move that which it produces. Public provision of navigation facilities
has always been a bone of contention between railroads who contend they provide
their own way, but tug-barge navigation firms don't. The costs associated
with that question are the costs of operating and maintenance of locks on the
dams. While these costs (the physical costs of opening and closing the locks
have been estimated at $35-$40 per lockagel) are real economic costs, they
are not specifically competitive with other instream flow uses. The water
used in locking freight-carrying barges up and down stream is directly com-
petitive to other uses, particularly energy generation. The opportunity cost
of foregone energy when adequate water is not available is definitely a com-
petitive situation.

Water used for lockage can be water lost to energy production. The
amount of water per lockage in a 86 foot by 675 foot lock with an average
lift of 80 feet is 107 acre feet.2 With this coefficient, and projections
of tonnage to be moved on the river it is possible to approximate the number
of lockages required per year. For example, with an average tonnage per
lockage of 3,000 tons and a projected 500+ million toms of cargo in Bonne-
ville locks in 1975, 1,718 lockages would be required. Thus, 183,826 acre
feet of water have been removed from potential energy production for Bonne-
ville Dam alone. If it is assumed that 90 percent of the total tonnage also
goes through The Dalles, McNary, and John Day dams, the water required for
navigation increases to almost 500,000 acre feet of water on the Columbia
River system alone. Dams on the Snake, while handling less of the total
traffic, would remove water in the same proportion.

The potential electrical power loss can then be quantified. It has been

estimated that replacing energy lost when water is diverted for other uses

1Port of Lewiston — Navigation Water Needs to Lower Snake River to Lewiston,
Report prepared for State of Idaho Water Resource Board by CHZM—Hill April
15, 1970, page 1l4.

The Army Corps of Engineers has underway a study of instream flow levels on

the Columbia-Snake River systems. The study, under principal investigator

Rob Vining, has been underway about 18 months and is within a month or so of
completion. We do wish to thank Rob for his help in preparation of the follow-
in cost data in this paper.
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(in this case navigation) and no dam spillage is in process, would cost about
20 mills per kwh.3 The kwh produced by water is based on how the water is
shaped, meaning how far and how fast it moves through the dam and turbines.
An acre foot of water dropped through one foot of head generates .87 kilowatt-
hours of electricity.4 Thus, the kwh/cfs coefficient is 4.0 at Bonneville,
5.6 at The Dalles, 7.7 at John Day, 4.4 at McNary, and 5.6 on the dams on the
Snake River.5 When the acre feet of surface water is converted into cfs at
about 723 acre feet per cfs, calculation of the opportunity cost of water used
for navigation is possible.

For example, if Bonneville's flow in 1975 uses 183,000 acre feet or 254
cfs, and 4 K/W per cfs can be realized at Bonneville, the annual loss is 1,016
K/W of generation in an hour. On an annual basis a maximum of almost 9
million K/W hours could be lost. At 20 mills/kwh replacement cost, navigation
on Bonneville alone in 1975 cost $18,000 in lost energy. Such a costing
sequence can be used to estimate enmergy lost as traffic moves further up the
river into Idaho, requiring repeated locking. For all movements on the Lower
Columbia River, the total potential energy lost in 1975 is estimated at 44.7
million kwh6 or almost $90,000. It should be noted that, unlike diversion of
water for irrigation, navigation allows water to be reused at points further
down the river and thus is a non-consumptive use of water. Also, the above

analysis does assume no spillage is occurring.
BENEFITS ASSOCIATED WITH NAVIGATION

The obvious benefit from navigation is the cost savings on transportation
rates for those commodities moving on the river. The not-so-obvious benefit
is the cost savings on commodities moving on rail rates that have been sub-
stantially lowered due to competition from barge rates and service. Thus,
commodities and shippers who never use water transportation still benefit

from the availability of navigation on inland rivers. The movement of PNW

3Whittlesey, Norman, A Planning Study for Irrigation Development, report to

Washington State Legislature, Department of Agricultural Economics, Washington
State University, January 1976.

4Hamilton, Joel R., Irrigation Water and Energy Use in Idaho: _The Social
Costs of Average Cost Pricing, unpublished manuscript, University of Idaho.

5Vining, Rob, Army Corps of Engineers, unpublished data.

6Ibid.
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wheat is a classic example of this competitive relationship. The distribution
of this movement by mode is reflected in Table 1. The total movement of wheat
has increased from about 182 million bushels in 1965 to 323.5 million bushels
in 1975. Barges have moved an increasing amount, both in absolute volume and
relative to other modes, increasing from 15 percent in 1966 to a high of 31
percent in 1972. Even though its relative share has decreased from that 1972
high, its absolute volume has continued to increase.

The historical grain rate structure in the PNW does straightforwardly indi-
cate the impact and benefits of improved navigation. Indicated in Table 2 are
the rail rates for Whitman County (in Southeastern Washington) from 1931 to
June of 1975. The most interesting fact is that as late as 1973 we were mov-
ing grain at a rate 2 cents per hundredweight lower than the 1931 rail rate
of 24 cents, and 23 1/2 cents lower than the 1958 rate of 45 1/2 cents. The
substantial rate reductions occurred because of the truck-barge and truck
competition.7 It should be noted that the McNary Dam and Locks were opened
in 1953, The Dalles in 1958, and John Day in 1963, corresponding to the 1958
and 1968 rail rate reductions. The opening of the Snake River dams--Ice
Harbor prior to 1964, Lower Monumental in 1969, Little Goose in 1970, and
Lower Granite in 1975, have and can be expected to increase the area of
geographical rate competition.

The extension of slack water navigation to Lewiston, Idaho, by the Lower
Granite Dam allows further quantification of the benefits of navigation. A
study presently underway led by Bob Thayer in the Department of Agricultural
Economics at Washington State University has identified the marketing savings
realized by shippers of wheat on the Snake River due to the advent of Lower
Granite Dam. On a total volume moved of 10,727,603 tons, savings of $2,155,651
(out of a $128,835,323 total marketing charge) were realized on grain moved on
the river. Principal areas gaining from the Lower Granite were, as expected,
Eastern Washington, Montana, and Idaho.

The transportation model used in the WSU study also indicates potential
savings if rates are reduced in the future by railroads, as has historically
happened, to compete with this truck-barge movement. If such a competitive
reaction by the railroads were in the form of a 10 percent reduction in rail

rates from Montana and Southern Idaho, an additional savings (benefits) of

7Casavant, Kenneth, An Economic Evaluation of the Competitive Position of Puget
Sound Ports versus Columbia River Ports for Pacific Northwest Wheat Exports,
unpublished Ph.D, dissertation, Washington State University, 1971.




Table 1.

Crop Year

1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75

Source:

Receipts of wheat at Puget Sound and Columbia River Ports by

mode, selected years (in 000 bushels).

Rail

135,949
143,606
125,289
153,189
142,559
161,687
152,469
135,792
219,205
247,769
224,317

Brennan, Cecil, Opening Statement on Ex Parte No. 270 (Sub

%

75
78
73
78
74
73
72
66
70
77
69

Truck

12,011
13,167
15,351
15,678

9,878
10,533
11,096

6,777
11,707
13,156
18,740

>

AP LUULIULOWONN

Barge

34,030
27,352
30,494
27,206
39,461
47,611
49,641
63,726
80,313
63,973
80,404

Total

181,990
184,125
171,134
196,073
191,898
219,851
213,206
206,295
311,225
324,898
323,461

I19), Investigation of Railroad Freight Rate Structure--

Grain and Grain Products, Pacific Northwest Grain and Grain

Table 2.

Products Association, March 1, 1976, Appendix P.

Rail rate from Whitman County to Portland and Seattle,
~ selected years, cents per 100 1lbs.

Year

1931
1939
1949
1958
1961
1966
1967
1968
1970
1972
1973
1974
1975

Rate

1/2
1/2
1/2
1/2
1/2

1/2

1/2
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$3,439,614 would be realized by PNW wheat shippers. Such a rail reduction
would cause an increase in rail movements of 1,430,060 tons and an increase
in rail gross revenues of slightly over $24 million. The strong response
indicates the close competitive relationship surrounding navigation in the
PNW. This example becomes particularly relevant since the Union Pacific in
Southern Idaho and the Burlington Northern in Montana have recently requested
rate reductions in a magnitude of 10-15 percent.

These type of cost savings are the most readily identifiable benefits
available from navigation. Additional benefits arise in the form of economic
development in the service sector associated with navigation activities.
Lewiston, Idaho, has two new grain transshipment terminals, new docks, activ-
ities of new barge companies, etc. affecting its economy. Motels and gas
stations have reported effects of increased trucking in the area. The crea-
tion of a hub of economic development reaching far into the hinterlands is a
definite impact of navigation availability.

These have been acknowledged and familiar benefits of navigation use of
instream flows. A further impact of not having year around navigation can be
hypothesized. If, because of competitive use of the river, navigation becomes
infeasible for a given period of time, the railroads have a unique pricing
precedent available to them. The Great Lakes in the Midwest are frozen over
during some winter months. In Investigation and Suspension Hearing 8899,
Division 2 of the ICC has found new unit-train rates on wheat from Minneapolis
and Duluth to Martins Creek, Pennslyvania, to be just and reasonable. These
rates have different levels during the seasons of open and closed navigation
on the Great Lakes. It is a distinct possibility that if navigation were to
be seasonably affected by competitive in or out of stream uses, such a railroad
pricing scheme would be experienced in the PNW. A possibility based only on
supposition, but still a possibility.

FUTURE NAVIGATION USES

A series of recent technological innovations in inland navigation and
cargo handling systems may increase the benefits of water used for navigation
by adding a new dimension of activity on inland waterways. Traditionally,
the barge mode of movement has been restricted to bulk commodities such as
grain, petroleum, ore, limestone, pulpwood, and fertilizer. The recent devel-
opment of intermodal containers now allows barge movement of commodities

requiring mini-bulk or breakbulk techniques of handling and transport. Thus,



227

a much larger variety of commodities can be moved by low-cost barge transport
in the future. The most significant of these techniques are container carry-
ing barges and LASH barges.

Barges designed to carry containers can handle several containers, each
with different contents so that combinations of bagged, palletized, or loose
commodities can be hauled on a single barge. Containerized cargo movement
generates savings by reducing the number of times that each unit of cargo is
rehandled or transferred from one mode to another. The intermodal container
unitizes cargo so that it isn't rehandled from the point of debarkation to
final destination.

LASH (Lighter Aboard Ship) is a further extension of the intermodal con-
tainer concept. This method involves an integrated system where barges are
taken from inland points to a mother ocean vessel anchored at the mouth of, e.g.,
the Columbia River. At this point the barges are loaded directly onto the
ocean vessel, thus serving as a mobile container. In this sense the state-
ment that slack water navigation gives an inland point, such as Lewiston,
direct ocean access takes on a literal interpretation. Inland points become
the final ports in transoceanic movement of cargo. Thus, the implications
for future navigational uses of instream water become even more promising.

All studies conducted to date on the projected value or benefits of
barge navigation predate these coming innovations and therefore have failed
to account for the full potential benefits offered by commercial navigational
use of the Columbia-Snake and other inland waterways. A recently initiated
study at the University of Idaho will be looking at the potential benefits

tobe derived from these systems in the Pacific Northwest.

CONCLUSIONS

The authors caution the audience not to misinterpret the above remarks.
We do not wish to pretend that we have adequately outlined the full extent of
benefits and costs of instream flow navigation uses. Rather, these are pre-
factory comments about some of the types of benefit and cost issues that are
relevant in the context of this conference. Our aim up to this point in the
discussion has been to point out that there are benefits, as well as costs, to
be associated with navigation uses. Secondly, we hope we have identified some
of these costs and benefits. Finally we would like to go one step further by

suggesting some of the types of questions that require further research before



228

we can resolve what the status of navigation will be in the future allocation
of instream flow priorities for recreation, power generation, fisheries, navi-
gation and irrigation uses:

1. Further research is needed to conceptualize the methodology for
measuring the relationship of the other instream flow uses to navi-
gational uses. To date there are many unanswered questions and the
authors admit they have only made a marginal contribution today.

2. Explicit consideration needs to be given to the seasonal aspects of
water flow and commodity flow in measuring the benefits and costs
of navigation.

3. Environmental questions such as the relationship between lockage use
and anadromous fish runs need clarification.

4. Will diversion of water from the lower Snake and Columbia rivers
for irrigation purposes compete with navigation instream flow needs,
and if so, when?

5. Do present pricing practices reflect the full costs and benefits of
alternative uses of instream flow resources to society?

In summary, assessment of instream flow needs requires consideration of
costs imposed by, and benefits derived from, navigational usage. We hope we
have presented some tentative answers regarding some of these benefits and
costs. Further, we hope we have helped point the way to a more conclusive
treatment of the trade-offs which exist between navigation and the other out-
puts of a multiple use river system by suggesting some of the questions that

need further clarification.
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ABSTRACT

The level of research effort on biological, hydrological and water
quality relationships to instream flows has not been achieved for general
recreation. Modification of existing streamflow regime is likely to cause
economic effects among present streamflow users that will generate pressure
against the proposed modification. For many western rivers, the present flow
regime is institutionally set through the appropriation of water rights. The
opportunity to modify streamflows may be seriously limited where most of the
streamflow has been appropriated. Irrespective of the institutional con-
straints on modifying streamflows, public support and public action for modi-
fication is not likely to occur until instream flow requirements can be
converted into some measurement of value. There is need to identify the
products of controlled or modified streamflows (i.e., enhanced fishery,
increased recreation opportunities, improved water quality, enhanced aesthetic
qualities, etc.), and to determine the value of these products. When the
benefits of various instream flow requirements are understood in terms of
their relative value, the case can be developed for the allocation or reallo-
cation of streamflows for fishing, recreation use, aesthetic enhancement,
water quality control and other beneficial uses.

INTRODUCTION

For those of you alert to the ways of academia, you will have guessed by
my title that I have nothing new to report. The tipoff, of course, comes in
my use of the term "economic perspective." Whenever we from the Land of Aca-
demia cannot approach the speaker's rostrum with legitimate research results
to report, you can generally expect some topic or issue to be (1) revisited,
(2) overviewed, (3) given a perspective, or (4) approached philosophically.
These terms represent a very distinct and ordered set of states of wisdom.
Assistant professors are only allowed to revisit a topic or issue if they
have nothing scientific to report. If after an appropriate probationary
period an assistant professor is judged by his peers to be worthy, promotion
to the rank of associate professor occurs which, among other things, certi-
fies the holder of such rank has mastered a level of wisdom that permits the
person to overview.

The third state in this progression, the mature skilled state, is

229



230

commensurate, of course, with the rank of full professor and is explicit cer-
tification that such person is qualified in the use of wisdom without restric-
tion. While there is social recognition that the progression continues up
through the philosophical approach state (the exclusive right and privilege of
administration) the peculiar behavior of this group sometimes suggests serious
wisdom contamination. Indeed, those of you close to academia have undoubtedly
heard claims of discovering evidence of administrative eutrophication (i.e.,
an accelerated aging process caused by excessive nutritive contamination).
Most generally these charges are voiced from within the revisited group.

Before proceeding with an illumination of the economic perspectives on
instream flow requirements for recreation, my candidness calls me to alert you
to one other observation. When unprepared with scientific fact, the academic
maintains an obvious demeanor of objectivity by scientifically converting
first-person biases and opinions into third-person evaluations and assess-
ments. Thus, to revisit, to overview, to approach philosophically, or, as in
my case, to present a perspective is to shroud or conceal the substance of
private opinion in the cloak of third-person scientific objectivity. This is
not to suggest this process is a meaningless ritual; no, indeed, it is neces-
sary in my case to give me some distinction from you in the audience. To
proceed with this assignment in an orderly manner, it is necessary that you,
the audience, recognize my opinions as perspectives and that any reaction,
reply or rebuttal that you may wish to make can only be considered as an
opinion.

The above comments are, of course, fallacious and were intended to be
facetious. They are not intended to be an indication of the importance I
attach to the subject. Rather, they reflect the irritation and frustration I
experienced as I prepared for this assignment. The irritation was caused by a
realization that I could draw little from having spent the past ten years of
my research life on the economics of recreation, fish, and wildlife resources
that would contribute much to our understanding of instream requirements and
instream flow values. It was irritating also to find that few other econo-
mists were dealing with the economics of instream flow requirements for
recreation.

The irritation rapidly advanced to a state of frustration as I tried to
bring the instream requirements wdrk of other disciplines into an economic
context. Let me state, with emphasis, that my motive for subjugating the
instream flow work of other disciplines to the scrutiny of economics was to

assess that possibility of measuring or inferring values from the physical



231

and biological work that has been accomplished and to relate these values to
resource allocation decisions. Since resource allocation is the subject of
economics, decisions to allocate or reallocate resources must be considered

as economic acts. Moreover, it is a rare resource management agency that does
not have to justify its program on economic grounds. One would presume,
therefore, that recommended actions or programs on the part of resource
management agencies would be presented or addressed in terms amenable to the
criteria to which the recommended action would eventually have to be justi-
fied. T could not readily extract an economic rationale from much of the

instream flow requirements research that I reviewed in preparation of this

assignment. To this situation, I should like to address several economic

perspectiwes.
PERSPECTIVE NO. I

There is a strong resource endowment theme in the instream flow litera-
ture that can only complicate if not outright impede a fair and open consid-
eration of the resource allocation, or reallocation, that is implied in most
instream flow requirements studies. There are few streams, in the western
part of the nation at least, where the flow resources are not committed to
present uses. To imply or suggest that the present stream regime should be
altered to protect or enhance an aquatic species or to facilitate participa-
tion in a particular recreation activity without stating the criteria on which
the judgment was made, places the recommendation in an operational vacuum.
Where the present water flow of a stream is appropriated, including storage
of high water flows, alteration of the flow regime would be tantamount to
confiscating and redistributing the property rights of present users.l In
most western states, the law would protect the rights of present users agaipst
an arbitrary and involuntary transfer of water. There are, of course, situ-
ations where condemnation of water rights is allowed, but only through the
"due process" and "just compensation' provisions of the law.

The rapture éxpressed by resource endowment advocates that 'God intended
streams to be free flowing'" or that severely reduced streamflows on controlled
rivers is a "crime against nature" neither establishes legal precedence nor

creates conditions for negotiation. With no intent to appear profane, present

1 . .

For a discussion of property rights and their effect on resource values,
see John V. Krutilla and Anthony C. Fisher, The Economics of Natural Environ-
ments, Johns Hopkins University Press, Baltimore, Maryland, 1975.
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western water law would just about require God and Mother Nature to prove they
had water rights preferential to other users. Even if one or both of the
above claimants decided to take their case to court, it would undoubtedly have
to await settlement of the reservation claims that have been made by Indians
and the Forest Service, a situation that would likely put off litigation for
several decades.

It appears that neither the courts nor a majority of society share the
"obvious good" or "inherent value' claims for instream flow requirements that
are typically advanced by resource endowment advocates. While this situation
may be an indication of naiveté on the part of the courts and society, there
is need for the resource endowment advocate to substantiate his claim with
objective evidence that can be used to support a modification of present
instream flow regimes. This is not to suggest that the benefits of increased
minimum flows need to be expressed necessarily in dollar terms. There are,
nevertheless, values involved in the trade-offs that will be made and the
resource endowment advocates ought to get on with the job of identifying

causes and effects.
PERSPECTIVE NO. II

There is a corollary to the resource endowment approach that could be
labeled the program or activity endowment approach. In this case it is appar-
ently presumed that the inherent worth of the program is obvious and should be
assigned property rights to resources needed for support of the program. An
example of this approach is the broad sweeping inventory program designed to
locate resources with characteristics suited to the requirements of the pro-
gram. These inventories are apparently approached with some notion of a
reservation doctrine in mind. The advocates of this approach must presume
that the value of the program they represent will claim the use of the inven-
toried resources (or a significant proportion of them) from other competing
uses and will justify the cost of conducting the inventory.

While I am somewhat timid about challenging specific proponents of the
resource endowment approach because they overwhelm me with such arguments as
the threat to rare and endangered species and to irretrievable losses to the
world's genetic pool I am not so intimidated by the program endowment approach
proponents and I wish to take issue with a report that is likely to have con-
siderable influence on the group attending this conference. In particular, I

find the section authored by Andrews, Masteller, Massey, Burdge, and Madsen in
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a recent U.S. Fish and Wildlife Service publication entitled, Methodologies

. . . 2
for the Determination of Stream Resource Flow Requirements: An Assessment,

to be an example of the program endowment approach. They conclude that "a

standard method of stream classification should be agreed upon and applied on
a nationwide basis.”3 While this recommendation is tempered later when the

" there is no indi-

authors acknowledge that such a task would be "formidable,
cation that recreation is considered a competing use or that economic and
institutional constraints would rule out, on a practical basis, any possibil-
ity of regulating streamflows to maximize or even enhance the recreational use
of some streams. Unless one considers recreation to be a merit good of such
high value that all other uses would be subordinate to it, then even a vague
notion of demand would suggest that some practical criteria ought to be devel-
oped to screen and prioritize the list of streams that would be inventoried.

The recommendation that all streams in the nation be inventoried accord-
ing to some type of recreation classification system could entail several
evaluations if the requirements of the various water-based recreation activ-
ities were to be treated specifically and in a commensurate fashion. The flow
requirement for white-water canoeing is different from the requirements best
suited for swimming. It is difficult to understand a recommendation for a
nationwide inventory and classification of streams for recreation purposes
without some explicit awareness of economic reality, especially considering
the scope of the task that would be involved. It is particularly grievous in
that the authors are all social scientists and would be familiar with demand
concepts, as well as those of supply, and ought to have been in a position to
cast their discussion in some semblance of benefit/cost analysis.

The program endowed claim on resources suffers from the same lack of
focus on reality as does the resource endowment approach. The two approaches
represent, in essence, opposite sides of a coin. The worth of either approach
separately of their combined worth has never been demonstrated to be of much
value in the resource allocation market place. A devaluation of the currency
of both approaches by their respective proponent groups would probably prove

beneficial to recreation interests in the long run.

ZW. H. Andrews, et al., '"Measuring the Impact of Changing Streamflow on

Recreation Activity,'" Methodologies for the Determination of Stream Resource
Flow Requirements: An Assessment, C. B. Stalnalser and J. L. Arnette, Eds.
U.S. Fish and Wildlife Service, Western Water Allocation, Denver Federal
Center, Denver, CO, 1976.

3Andrews et al., page 163.
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PERSPECTIVE NO. III
"Recreation is recreation is recreation," is not a truism. The motiva-
tion to participate in recreation and the products derived from recreation are
many and varied.4 There is need to understand recreation/resource inter-
actions in terms of motivations and products. Until these relationships are
understood, it will be difficult to assess recreation resource requirements in
the context of social and/or economic needs. With the supply of outdoor
recreation areas and facilities generally being provided by public agencies at
zero or near zero prices to the participant, caution has be be exercised in
trying to extrapolate from participation figures alone the public benefit that
is being created by the provision of recreation facilities. A corner drug
store special offering a 5¢ strawberry ice-cream cone in comparison to a cost
of 25¢ for all other flavors creates a consumption pattern that will suggest
a strong preference for strawberry ice-cream when, in fact, that may not be
the case. There is no obligation on the drug store proprietor to continue
selling strawberry for 5¢ a cone just because consumption increased tremen-
dously. Neither is there an inherent obligation to manage streamflows in a
manner that will benefit recreation use even though it might be shown that a
stream has the physical and aesthetic characteristics to attract a large num-
ber of recreationists if the flow regime could be changed.

The instream flow requirements for the various water-based recreation
activities cannot be considered to be of equal value or to be ranked in rela-
tive value according to the proportionate number of participants that engage,
or will likely engage, in each activity. There is ample evidence that recre-
ationists make trade-offs between activities and still find satisfaction, just
as a person derives satisfaction from the purchase of a new Ford after
deciding that a new Lincoln was too expensive.

While the need for rigor is apparent in the allocation of resources
between recreation and other competing uses and in the allocation of resources
among the various activities within recreation, the analytical techniques
available for making these allocations are incomplete, at best. Economics
does not have its head on straight, completely and firmly, with regard to
resource evaluation. The oft-heard criticism of economic evaluation studies

is still a nagging truth: not all values can be quantified.5 There are

5

Chapters 1 through 4 of Krutilla and Fisher, The Economics of Natural
Environments, presents a review of both conceptual and empirical problems that
persist in the valuation of recreation resources.
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problems with the definition and measurement of recreation values and with the
identification of the recipients of those values. Recreation's claim on
resources will always be questionable if for no other reason than the subjec-
tivity that supports methods of measuring the intrinsic value of recreation
and amenity resources.

Economists, including myself, are quick to point out that participation
trends alone are not sufficient to justify the commitment of resources to
recreation uses. An economic caution sounded frequently in the ears of
resource managers is that the ability to demonstrate the likelihood of capac-
ity participation for a planned recreation area or facility development is not
necessarily an indication that benefits exceed costs when the area or facility
is being provided at no direct cost or little direct cost to the participant.
At the same time that economists are having difficulty demonstrating the value
of recreation and establishing a viable claim on required resources, Congress
and most states' legislatures are acting on an apparent expressed public need
for additional recreation opportunities. This inconsistency suggests that
the economic techniques being used to value recreation resources still include
significant deficiencies as evidenced by the general inability of recreation
valuation studies to track the public mood. Until the conceptual and method-
ological problems with present evaluation techniques can be resolved, perhaps
economics would find itself less frequently in defensive positions if more
effort was devoted to identifying the least costly or most cost-effective
means of providing public recreation opportunities. As previously stated,
there is need for improved methods of allocating resources within recreation
and this task must proceed irrespective of whether the level of resources
committed to recreation vis-a-vis all other competing uses can be economically

justified.

PERSPECTIVE NO. IV

As a general statement of public policy, resource managers have been
pressured continually to produce more, to manage better or to accommodate just
a few more people. The biological capacity of many resources has been reached
and, in some cases, exceeded. The American way of finding a scientific means
to remove the constraints or increase the capacity can no longer be counted on
to solve all resource scarcity problems. Rather then concentrating on methods
of increasing output, it appears that resource managers will be devoting more

effort to programs that limit use. In particular, there is need to find ways
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of relieving the pressure on certain limited resources. Before resorting to
programs that establish use limits--programs that have a tendency to discrim-
inate as well as limit--there is need to assess the possibility of developing
programs that will entice recreationists away from pressured resources and
still maintain a system of relative free choice. We know, for example, that
recreationists shift from activity to activity or vary their rates of partici-
pation (consider the current popularity of tennis) for no apparent external
reason.6 If we understood the substitutability that exists between any two
recreation activities, it would likely point to ways of alleviating pressure
on certain limited resources that are not presently being considered. It may
be that subsidized green fees at a local golf course is both the most effec-
tive and least costly means of alleviating an excess of fishing pressure on a
nearby stream, or that the development of attractive camping facilities at an
underutilized location is an effective means of shifting pressure from an
overused location.

The notion of substitutability in recreation is a rather recent focus of
recreation research.7 It will be elusive until the nature of recreation is
better understood; particularly, it has to be better understood in terms of
its relationship to natural resources. The notion of substitutability will
require some adjustments in traditional agency/clientele relationships as
well. The task of getting an agency to discontinue seeking support from a
group of recreationists that the agency will no longer serve may be more dif-
ficult than the task of getting the recreationists to shift locations or
change to new activities.

With respect to the last perspective, I wish to present some selected
data sets from a study that Sheryl Ferguson and I are conducting for the

Wyoming Game and Fish Department.8 The study is still in progress and the

6There are, of course, shifts in activity participation that can be
explained in terms of external changes. Development of a new recreation
opportunity (like a new reservoir) or new equipment that makes participation
easier (the mobile camper) will increase participation in the affected activ-
ities and probably decrease participation in competing activities.

7John C. Hendee and Rabel J. Burdge, "The Substitutability Concept:
Implications for Recreation Research and Management," Journal of Leisure
Research, 1974, 6(Spring), pp. 157-162.

8The principal objectives of the study are to develop expenditure esti-
mates for hunting and fishing activities in Wyoming and to identify the atti-
tudes and preferences sportsmen have for certain aspects of the hunting and
fishing experience. The study is to be completed by June 30, 1976.
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data that will be presented will have to be considered preliminary. Further-
more, the sample and questionnaire designs were intended only to develop des-
criptive profiles of Wyoming fishermen and not the purposes for which I will

use the data in the following discussion.

One of the objectives of our Game and Fish study was to develop atti-
tudinal profiles of Wyoming hunters and fishermen that had management impli-
cations. The nature of these profiles had been generally determined in a
series of discussions with Dr. Doug Crowe and John Baughman, big game and
fisheries planners, respectively, for the Wyoming Game and Fish Department
when the work of Potter, Hendee and Clark9 in the state of Washington was
brought to our attention. The results of their efforts to group deer hunters
into meaningful hunting factor groups prompted us to contact Dr. Bev Driver,
Recreation Behavioralist with the Rocky Mountain Forest and Range Experiment
Station in Fort Collins, Colorado (a Forest Service colleague of Dr. Hendee's)
to discuss the possibility of using a similar technique in the Wyoming survey.
Dr. Driver and Dr. Perry Brown, Colorado State University, assisted us with
the development of an appropriate set of attitudinal statements. The respon-
dents were asked to indicate on a five-point scale (extremely important, very
important, moderately important, of little importance, or not at all impor-
tant) how they felt about each statement.

I will not take time to explain the statistical technique utilized to
identify the factor groups listed in the following tables, other than to indi-
cate that it is called cluster analysis.10 It should be emphasized that it
is not the statistical technique that names or labels the factor groups;
rather, it is the analyst or researcher that selects the label based on his
interpretation of what the various sets of statements mean. I realize I have
given you a sketchy explanation of the methodology--this you can examine when
the study is published--what I hope to do in this presentation is to demon-
strate the potential of this analysis as a resource management aid. The data
are taken, with one or two exceptions, from our survey on nonresident

9Dale R. Potter et al., "Hunting Satisfaction: Game, Guns, or Nature,"
Human Dimensions in Wildlife Programs, John C. Hendee and Clay Schoenfeld,

Eds., The People/Natural Resources Research Council, 4507 University Way,
N.E., Seattle, Washington 98105, 1973.

IOWE made some adjustments in the fishing factor groups identified
through cluster analysis. The adjustments resulted in the identification of
factor groups having straightforward management implications. An explanation
of the adjustments will be included in the final study report.
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seasonal fishing license holders.11
Table I contains a list of the factor groups--as we named them--that
were identified in the cluster analysis and the relative size of the factor

groups within Wyoming's three major fishing license categories.

Table I. Relative size of factor groups for non-resident seasonal, tourist,
5-day, and resident license samples, 1975

Non-Resident Tourist
Seasonal 5-Day Resident

Factor Groups (%) (%) (%)
Trophy 15.0 8.6 7.7
Wild Fish 19.6 20.6 16.9
Yield 17.7 15.6 19.1
General Recreation 16.7 18.8 29.8
Solitude 31.0 36.4 26.5

Total 100.0 100.0 100.0

The distributions are generally consistent with what would be hypothesized.
The nonresident seasonal license group would be expected to be more inter-
ested in trophy and wild fish and generally less interested in yield and
general recreation than resident fishermen as a group. A majority of the
nonresident seasonal license holders live in adjacent states (primarily Colo-
rado, Utah and Nebraska) and come in pursuit of fishing qualities they feel
are available to them in Wyoming. The state's reputation for trout fishing
is an attraction for the trophy and wild fish groups, whereas those fishermen
interested in yield or general recreation can probably find opportunities
suited to them in their respective states.

The time and expense involved in coming into the state to fish several
times during the year would tend to screen out the passive or casual fisher-
man and, consequently, the factor group distribution for the nonresident sea-
sonal license holder would be weighted toward the more 'serious'" fisherman.
The relatively low cost of a resident fishing licence allows the casual, the
indifferent and perhaps even the disinterested person to purchase a fishing

license even if it is strictly for convenience or a one-time situation. The

11This license group of fishermen would be most apt to exhibit the be-

havior expected from each factor group. Convenience and distance are not
overriding considerations in the selection of a fishing area as they are with
resident fishermen. The trip purpose of nonresident seasonal license holders
into Wyoming tends to be primarily for fishing, whereas the trip purpose of
the tourist 5-day license group is frequently oriented to general recreation
and tourist activities.
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relative size of the general recreation factor group (Table I) under the resi-
dent license category undoubtedly reflects the low entry cost of fishing. As
the data in Table II indicate, the trophy and wild fish groups apparently have
a greater commitment to fishing than either the yield or general recreation

group as shown in the average number of days fished.

Table II. Number of days fished on Wyoming waters by factor groups, 1975

Days Fished

Factor Groups NRS License Resident
Trophy 16.4 18.7
Wild Fish 15.3 16.8
Yield 14.6 12.8
General Recreation 13.6 11.4
Solitude 14.8 13.3

Sample Average 14.9 13.6

The tourist 5-day license category represents the least cohesive group of
the three. While a significant number of 5-day licenses are sold to residents
of adjacent states, the bulk of the 5-day licenses are sold to general
tourists. There are undoubtedly many experienced fishermen in the 5-day group
and many of the parties came to Wyoming specifically or primarily to fish. On
the other hand, approximately 50 percent of the tourist 5-day respondents
indicated that fishing was incidental to their Wyoming visit.

After identifying the factor groups, the next task was to see if the
respective groups displayed differing preferences for fishing that might have
management implications. This analysis was made by calculating and comparing
the average score for the five factor groups on each of the twenty-two atti-
tudinal statements that was included in the questionnaire. These scores are
presented in the next five tables.

The first of these tables, Table III, includes four attitudinal state-
ments that received high markings across all factor groups. With 1.0 being
the lowest score or least important ranking possible and 5.0 the highest score
or most important ranking possible, an average score of 3.0 would be the mid-
point of the scale. The scores in Table III are all above 3.0 and suggest
that the conditions implied by the four attitudinal statements were common to
all fishermen or that the conditions were basic to fishing. The variation
among the factor group scores indicates that while these conditions were rela-

tively important to all fishermen, some factor groups attached greater
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importance to some conditions than did other groups. It is logical, for exam-
ple, that the yield group attached greater importance to ''getting good eating

fish" than did the trophy factor group.

Table III. Important aspects of fishinga across all NRS license factor
groups, 1975

Wild General
Trophy Fish Yield Recreation Solitude

Attitude Statement Group Group Group Group Group
Being able to relax 4.29 4.26 4.33 4.06 4.50
Being a well-equipped

fisherman 3.50 3.40 3.43 3.13 3.32
Just being outdoors 4.20 4.21 4.11 4.18 4.41
Getting good eating fish 3.62 3.66 4.31 3.81 3.66

a.. . .
High average scores on the attitudinal statement.

A set of four attitudinal statements were ranked as being relatively un-
important by all factor groups. These statements are listed in Table IV.

Again there is variation among the factor group scores and the differences are

Table IV. Aspects of fishing considered to be relatively unimportanta across
all NRS license factor groups, 1975

wild General

Trophy Fish Yield Recreation Solitude

Attitude Statement Group Group Group Group Group
Showing fish to family 2.20 1.81 2.09 2.01 1.95
Opportunity to develop or

improve fishing skills 3.04 3.15 2.82 2.65 3.00
Meeting and talking with

other fishermen 2.29 2.29 2.22 2.57 2.35
Fishing close to home 2.44 2.39 2.51 2.24 2.22

a . .
Low average scores on the attitudinal statement.

generally consistent with what might be logically assumed. The statement
"opportunity to develop or improve fishing skills" was included in this table
even though only two of the factor groups scored it below the mid-range value.
The reasons for including it in this table were that the management implica-
tions of this statement were vague and the statement was not closely related
to the set of statements in either of the three remaining tables.

Table V contains a set of statements that relate to the catching of fish

and have been referred to as the '"catch attitudes." Differences in factor
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groups become apparent in this set of statements and the two following sets.
The preoccupation of the trophy group with size of fish is evident12 and

appears to overshadow both the number of fish caught, so long as some fish are

Table V. Aspects of fishing with significant variation in importance ranking
by NRS license factor groups, 1975

Wild General
Attitude Statements Trophy Fish Yield Recreation Solitude

("Catch" Attitudes) Group Group  Group Group Group

Catching large fish 4.30 2.90 2.77 2.69 2.75
Catching native or wild

fish 3.04 4.61 2.70 2.55 3.14

Chance to catch large fish 4.49 3.02 3.10 2.69 3.06

Catching your limit 2.53 2.20 3.29 2.23 2.17

Catching some fish 3.63 3.29 4.17 3.27 3.58

caught, and the type of fish caught, i.e., wild or hatchery-raised. With
exception of the trophy group, catching large fish and even the chance to
catch large fish do not appear to be of much importance to the other four
factor groups. The yield factor group is a near opposite of the trophy group
as the scores for the yield group indicate concern for numbers of fish caught
and little concern for either the size or kind of fish caught.

The general recreation group is quite passive about the whole business of
numbers, size and kind, although fishermen in this group attach moderate
importance to catching some fish. The other two factor groups tend to have
middle-of-the-road views on the catch attitudes. The wild fish factor group
attaches high importance to catching wild or native fish, as would be

1
expected. 3
The set of statements in Table VI are referred to as ''site attitudes" as

they all relate to conditions or characteristics of the fishing site. The

fish orientation of the trophy and yield groups is confirmed in Table VI:

12'I’here will be an obvious high correlation between the factor groups and
the scores on those attitudinal statements that clustered together to deter-—
mine the group.

13The frame of reference of respondents on this statement is uncertain.
It is not known whether respondents intended to indicate their preference and,
consequently, their ability to distinguish between hatchery-raised and natural
spawned fish or whether they were perhaps indicating a preference for fish
caught in what the respondent conceived to be a wild or natural setting. The
fishery biologists we contacted seriously questioned the ability of the res-
pondents as well as their own ability to generally distinguish between "plants"
and "wild" fish.



242

both factor groups ranked the site attitudes relatively low except for the

' which was of moder-

statement "fishing water surrounded by pleasant scenery,'
ate importance to both groups. The wild fish factor group had somewhat simi-
lar site preferences to those of the trophy and yield groups. However, this
group felt considerably stronger about the importance of pleasant scenery.
Moreover, they considered the need for a family-type area or a nice campground

to be less important to their outing than did any of the other groups.

Table VI. Aspects of fishing with significant variation in importance ranking
by NRS license factor groups, 1975

wild General
Attitude Statements Trophy Fish Yield Recreation Solitude
("site'" Attitudes) Group Group  Group Group Group

Fishing at family-type .

areas 2.42 2.25 2.56 3.58 2.28
Fishing water surrounded

by pleasant scenery 3.17 3.71 3.10 3.64 3.69
Fishing wilderness-type

areas 2.47 2.92 2.38 2.19 3.69
Fishing near nice

campgrounds 2.39 2.17 2.54 3.38 2.23

The nature of the general recreation and solitude groups become more evi-
dent in this set of statements. While both groups consider site conditions or
characteristics to be relatively important, they emphasize different aspects.

" "pleasant

The general recreation group scored high on the "family areas,
scenery" and '"nice campgrounds" statements. The concern of this group appears
to focus on access, convenience and facilities. The solitude group, in
reverse order, will apparently forego these concerns in favor of fishing in
areas with high scenic value or in wilderness-type areas.

The last set of statements relate to "experience attitudes,'" Table VII.
It is with this set of statements that the preferences of the solitude and
wild fish factor groups are most clearly manifest. The average factor scores
for the solitude group were the highest of any factor group on four of the
five statements included in this set. The wild fish group had the second
highest scores on the same four statements ranked high by the solitude group.
A review of these four statements suggests a strong escapism, isolation,
nature orientation toward fishing on the part of these two groups. The state-
ment that was dropped (i.e., had neither the highest nor second highest score)

by the solitude and wild fish groups was "getting out with family and friends."
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In fact, these two groups had the lowest scores on this statement of the five

factor groups; which is consistent with their general escapist orientation.

Table VII. Aspects of fishing with significant variation in importance
ranking by NRS license factor groups, 1975

wild General

Attitude Statements Trophy Fish Yield Recreation Solitude
("Experience'" Attitudes) Group Group  Group Group Group
Getting away from people 3.52 3.87 3.60 3.32 4.54
Seeing few other

fishermen 2.87 3.07 2.99 2.53 4.10
Seeing wildlife 3.56 3.79 3.33 3.38 3.86
Getting out with family i

and friends 3.79 3.44 4.04 4.29 3.69
Getting physical exercise 3.21 3.51 3.22 3.51 3.73

The general recreation group attaches high importance to getting out with
family and friends. The orientation of the general recreation group to a
"sociable'" experience was indicated also in the site attitudes where this
group recorded the highest scores on the "fishing at family-type areas" and
""fishing near nice campgrounds."

The preceding discussion suggests some generalizations that have manage-

ment implications.

Generalization 1

The trophy and yield factor groups display considerable comparability in
their rankings of the various attitudinal statements. While the trophy group
emphasized size and the yield group emphasized numbers, the end product of
their fishing experiences appeared to be fish. They had low scores on both
the site and experience sets of attitudes. Neither group appeared to be
overly concerned with the scenery of an area, the number of other fishermen or
whether they fished near family-type areas that had nice campgrounds. In
short, the trophy and yield groups appear to be the least demanding of the
five factor groups in terms of seeking areas to fish where certain site
attractions are available or where the fishing experience can occur under cer-
tain conditions.

The attitudinal profiles for these two groups suggest that waters lacking
in scenic quality and/or quality development could be managed as a trophy
water or as a high yield (put-and-take) fishery and, if the management pro-

grams were successful, provide a satisfactory fishing experience to fishermen
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in the trophy or yield groups.

Generalization 2

There was a large block of fishermen for which scenic quality and general
development level of the area was of primary interest. The focus of this
group, the general recreation factor group, was apparently directed toward
fishing areas with attractive campgrounds and to areas that offered family-
type recreation opportunities other than fishing. The most important aspect
of fishing for this factor group may have been that it served as a rallying
cause or justification to get family and friends committed to an outing. It
is likely that the general recreation factor group also included those mar-
ginal fishermen who fished only because the occasion seemed to require it or
because the outing presented an outstanding opportunity to fish.

It would appear that this group of fishermen could be managed into or
from an area by controlling the development level of campgrounds and other
facilities that affect the overall recreation attractiveness of an area. Poor
access and lack of developed facilities would be reason for this group to shun
an area. Ease of access, scenic attractiveness and recreational diversity are

factors that would pull the general recreation factor group to an area.

Generalization 3

The solitude and wild fish factor groups had similar ranking patterns
across most of the attitudinal statements. In many respects, the ranking
patterns indicate these two groups may be two components of a larger group.
The reason for the separation or distinction between the two components is the
degree of importance the one component, the wild fish factor group, attaches
to being able to catch wild or native fish. Otherwise, both groups indicated
a strong preference for high quality scenic areas, the presence of wildlife,
and relative freedom from other fishermen, perhaps including their own
families.

Fishermen in these two groups are the most resource-demanding of the five
groups. Considering the limited number of available fishing areas that would
satisfy fishermen from these two groups, they are likely to be the most diffi-
cult and costly factor groups to satisfy--costly in the sense that. the
resource base per fisherman is high where waters in a high quality natural
setting are managed to keep fishing pressure low. If the fishery management
objective is directed toward numbers rather than type of fishermen, a manage-

ment program of easy access and nice facility development will undoubtedly
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encourage maximum use of the land as well as the water in high quality scenic
areas. On the other hand, if fishery management is sensitive to the prefer-
ences and requirements of the various types (factor groups) of fishermen, an
argument can be made to manage some, if not all, fisheries located in high
quality natural areas in accordance with the general desires of fishermen in
the solitude and wild fish factor groups.

This is not to imply that these two fishermen groups claim some type of
elitist consideration that entitles them to a first right claim on all fishery
resources. Neither the analysis conducted in the course of the study nor our
interpretation of the results suggests that any one group or, for that matter,
any individual fisherman has any greater claim on a fishery resource than does
any other factor group or individual. The basis of our argument to favor the
solitude and wild fish groups in the management of these areas is one of rela-
tive supply. The relative number of waters that can be managed for the bene-
fit of the solitude and wild fish factor groups is generally more limited than
the number of waters that can be managed to accommodate the preferences of the

other three factor groups.

Why the concern with fisherman types? The concern can be expressed as a
question of the effectiveness of fishery management programs in providing the
public with the services or products fishery management agencies are mandated
to provide. Can the fisheries managment program be changed or re-emphasized
in some manner to increase total public satisfaction? More specifically, are
the resources controlled by the fishery management agency committed to pro-
grams that will provide a mix of fishing experiences that is roughly propor-
tional to the mix of fishing experiences desired? Our analysis of the atti-
tudinal data suggest that since fishermen may be more concerned with fishing
conditions than they are with kind and size of fish, a management program that
includes all waters under a common management objective, particularly with
regard to control of the fishing experience, could produce a lower total
satisfaction among fishermen than a descretionary management program designed
to control the type of fishing experience.

The key to discretionary management programs is, of course, knowledge of
the fisherman and the fishing experience he desires. While our analysis, as
have the analyses of others, indicates there are differences in the experience
sought by the different fishermen groups and these differences can be trans-
lated into management alternatives, the strength or importance of underlying

differences among the fishermen groups has not been demonstrated. The
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potential success of discretionary management programs would depend on fisher-
man reaction to the different plans. If a water managed under a trophy pro-
gram objective was not successful in attracting trophy fishermen or if a water
managed to suit the expressed preferences of the solitude and wild fish factor
groups was not successful in attracting these types of fishermen, the value of
developing discretionary management programs would be questionable. 1In other
words, before discretionary management programs that differentiate among the
fishing experiences desired by different fishermen groups are initiated, tests
need to be conducted to see if fishermen behavior is indeed subject to differ-
entiation.

The final evaluation of fishery management programs designed to discrim-
inate among fishermen groups is not just a question of whether the behavior of
fishermen will be responsive to different fishery management objectives and
programs, but whether the results obtained from such programs justify the cost
of implementing them. Ultimately, this evaluation will have to recognize that
the value of fishing is not the same for all fact&r groups and that economic
efficiency in the allocation of fishery resources among fishermen types cannot
be achieved through resource allocations that are made in proportion to the
relative number of fishermen in each factor group. While our analysis of
fisherman attitudes and preferences cannot be used to determine whether the
different fishermen groups attach different values to fishing and, if they do,
to what extent the values differ, the analysis does suggest that there are
differences in the value attributed to fishing. For example, there are indi-
cations that fishermen in the general recreation factor group are rather
casual about fishing. If so, economic efficiency considerations would require
that the general recreation factor group fisherman be assigned lower weights
in the allocation formula than fishermen in the other factor groups. There
could be situations where no resources would be assigned to this factor group
or to any other factor group where the relative value of fishing was low in
comparison to other fishermen groups. It is conceivable that the value of the
product derived from fishing for a particular group of fishermen was so low
that the product could be supplied more economically through some other recre-
ation activity. ;

The concept of economic efficiency is equally applicable to all consider-
ations of instream flow requirements for recreation. Before the allocation of
streamflows for recreation can procede within an economic efficiency frame-
work, the product and the value of the product of the various instream recre-

ation activities will have to be determined. Where the product and the value
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of the product of competing streamflow uses are known, the case for instream
flow allocations to recreational uses appears weak and ambiguous when the
products and relative values of recreation are only vaguely perceived.

In summary, it does not seem presumptuous to conclude with a recommenda-
tion that the focus of research endeavors into instream flow problems should
be directed toward an identification of the products that will be generated
through modification of present streamflow regimes. Furthermore, there is a
need of economic evaluation so that recommended streamflow modifications can
be effectively brought into the arena of public discussion and decision-

making.
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ABSTRACT

Water supply in the Snake and Columbia Rivers is no longer sufficiently
abundant to meet all instream and diversion uses without conflict. This paper
addresses the issue of competition between irrigation development and the
instream uses of water. Particular attention is given to the energy costs
imposed by irrigation through lost hydropower production and replacement costs
of energy used to pump irrigation water. It is shown that annual energy costs
of more than $100 per acre can be incurred in some irrigation developments.

INTRODUCTION

As water flows through different farms, cities, counties, and states,
many different people, industries and governments claim the right to use the
water. Some will seek to use water as an economical means of waste disposal.
Others seek to use water as a means of navigation, electric generation,
recreation, or simply a source of spiritual solitude and well-being. Agricul-
tural, municipal and industrial uses usually require diverting the water from
its natural source in order to be used. Obviously, these varied and disparate
uses are often in conflict. Moreover, the value of some uses is easily
measured in economic terms while others, though important to some people, are
more difficult to evaluate.

Water uses can be classified in several ways. One important classifi-
cation is the distinction between consumptive and nonconsumptive uses.
Consumptive uses generally require the water to be transported from its
natural location for employment and consumption in another place. Power
production, navigation, recreation, fisheries, and waste dissemination are
largely instream uses that do-not require relocation of the water. These uses
are generally classified as nonconsumptive. This paper is primarily concerned

with the competition between the known instream uses of water and the consumptive

*For presentation at the Instream Flow Needs Conference. Sponsored by the
Western Division of the American Fisheries Society and the Power Division of
the American Society of Civil Engineers. Boise, ID May, 1976.
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diversion uses. When water is removed from a river for consumption by agricul-
ture or other activities, it is no longer available for the established instream

uses which may have considerable value to various segments of society.
TRADE-OFFS

Water law, the PNW states, was designed in a period when water seemed to
be sufficiently abundant for all uses without serious social conflict. This
concept of relative abundance has prevailed up to the present and has resulted
in a general policy of encouraging water use expansion. We must begin this
discussion with a clear understanding that water in the Columbia Basin is a
scarce commodity. Water not used for agriculture or industry will not "just
go to waste." 1In the future, all stream flows in the Columbia and Snake
Rivers will be utilized for instream uses such as hydropower, waste dilution,
fish passage, recreation, and navigation. These uses, though nonconsumptive,
create a value for the instream presence of the water.

To encourage irrigation development under these conditions requires an
explicit decision to divert water from one economic use to another. In this
case, the public is foregoing some potential energy value and value of other
instream uses for every unit of water diverted. There is no simple market
mechanism available to establish use values for fish, recreation, or navigation,
but they do exist, and water allocation policy should give a recognition to
their existence. When a water right is given to an individual for irrigation,
society is effectively transferring a good from the public to the private
domain. The entire value of that resource can be captured in the land owned
by the individual for eventual sale or transfer to heirs.

The diversion of an acre-foot of water from the Columbia River, for
example, eliminates its potential for creating electricity downstream. The
cost of generating the same amount of electricity by the next most efficient
means, say a thermal power plant, is the "opportunity cost'" of that unit of
water in the instream use. If other instream uses are also affected, their
replacement value must be added to the hydropower value to calculate the full
opportunity cost of the water. Water allocations change through the granting
of new water rights for irrigation or industrial activity; some or all segments
of society actually incur the cost of water in its old uses through required

new investments in electrical generating plants, sewage treatment plants, and
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other means of transportation and recreation. Thus, the opportunity cost of
water is the measure of the income transfer from one segment of society to

another that is initiated by granting the new water right.
WATER VALUE

In other segments of our market economy, a product or resource is
exchanged when the value of the good to the buyer exceeds its value to the
seller. If it can be shown that water in its instream uses does have a real
present value to some or all members of the general public, it could then be
argued that, before the water can be diverted to another use, the public
should be compensated for the real monetary value of the water in present
uses. Even if the compensation does not occur, we should be sure that the
value of water in its diversion use exceeds its collective value for instream
uses.

The most obvious public loss incurred when diverting water from the
Columbia or Snake Rivers is that of hydropower production. In the future all
potential normal stream flows in these rivers can be used for the production
of hydropower. Thus, any consumptive diversion will reduce that possible
downstream use. Society must then produce this lost power by the next most
efficient means, most likely thermal power plants. This is a real, measurable,
and significant societal cost.

The estimated electrical power loss from diversion of an acre-foot of
water at various points along the Columbia River is shown in table 1. Obviously,
the further upstreém the diversion, the greater is the loss in potential v
power. Diversions for the Columbia Basin Project or the porposed East High
Project would eliminate the production of 847 kwh for each acre-foot of water
diverted while using an additional 698 kwh to pump the water. Diversions for
irrigation further downstream in the Horse Heaven Hills would reduce the power
development potential of water by 222 kwh per acre-foot of water while using
an additional 735 kwh. These quantities must by added to the supply of elec-
tricity through investments in other energy producing activities as irrigation
development proceeds. Alternatively, consumption of electricity can be reduced
by rationing or charging higher prices for electricity. 1In any case, there is
a loss to the present energy consumer. )

Table 1 shows the comparative value of electrical power lost to water

diversion in various areas of the state. These calculations are based upon a
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value of electricity of 20 mills per kwh, the estimated cost of replacing the
lost energy by nuclear power production. It is calculated that agriculture is
paying 3 mills per kwh for energy used to pump water, leaving 17 mills of the
replacement cost to be paid by other electricity users.l/ The loss of power
that could have been developed is not compensated for in any manner and is
totally lost, and thus must be charged as a cost of diversion.

The cost of replacing lost energy due to diversions for irrigation in the
Horse Heaven Hills is shown to be $4.44 per acre-foot of water. For irrigating
the East High Project the lost energy value of water is $16.94 per acre-foot.
Table 1 shows the full energy cost of water for irrigating the Horse Heaven
Hills to be $16.94 per acre-foot, and for irrigating the East High Project, it
is $28.81 per acre-foot. These latter figures include the additional cost of
replacing the energy used to divert the water. The former lower figures are
the actual instfeam energy values of water. As representatives of society, we
should be sure that the value of water in its diversion uses (agricﬁlture)
exceeds its value of instream uses prior to granting a water right for diversion.

The total energy costs of irrigation diversion quoted above include the
societal cost of replacing the energy used to divert the water, plus the lost
hydropower potential of the water. Agriculture presently pays about 3 mills
per kwh for energy that costs at least 20 mills to replace. The total energy
costs are a part of the real societal cost of development and should be weighed
when considering the merits of irrigation development. However, the societal
costs of energy used to divert water result from the manner in which energy is
priced to the public rather than the loss of instream water use. Energy is
priced following average cost rather than marginal cost pricing techniques.
This difference is not unlike the societal cost that is incurred when someone
buys a new electric golf cart or microwave oven and increases his consumption
of electricity. We allow that person to use more elctricity at its average
cost to society while knowing that it must be replaced or added to the system
at a much higher (marginal) cost.

Assuming that 3.5 acre-feet of water are diverted for each acre of land,
the value of energy lost per acre irrigated in the Horse Heaven Hills is
$15.54 and for the East High Project $59.29. The additional loss to society
due to the manner in which energy is priced is $43.73 per acre in the Horse

Heaven Hills and $41.53 in the East High Project. The total of these figures,

1 ; . A .
~/Agr1culture pays more than 3 mills per kwh for electricity, but the difference
is payment for electricity marketing and distribution and does not contribute

toward energy production.
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more than $59 in the Horse Heaven Hills and $100 in the East High Project, is
the annual energy cost that would be incurred by the general public for
irrigation in these two areas. These factors should be weighed at the time we
are making public decisions regarding irrigation development in the Pacific
Northwest.

The current investment cost per kwh required for construction of nuclear
power plants is estimated to be $1280 per kw capacity. Thus to replace the
electricity used and lost in the East High Project would require an investment
in a nuclear power plant of $1890 per irrigated acre or $1170 per irrigated
acre in the Horse Heaven Hills. To be fair, since agriculture would use this
power generating facility for only six months of the year, about one-third of

the total investment cost could be charged to other societal uses.
COST DISTRIBUTION

In general, the cost of nuclear energy generation to replace hydro losses
and meet expanded energy loads is averaged in with all other costs of the
federal system and passed along to consumers in the form of rate increases.

In 1972, energy sales from BPA were distributed 567 to Washington, 28% to
Oregon, 6% to Montana, 10% to Idaho, and less than 1% to California. Assuming
this pattern holds in the future, we could estimate that 56% of the cost due
to reduced hydro electric output would fall upon consumers in Washington.
Initially, this might seem advantageous because Washington can pass along 447
of the cost of its actions to other states. However, it is a two edged sword.
Idaho can, and probably will, increase diversions from the Snake River. Idaho
consumers would bear 10% of the cost for lost hydropower and Washington
potentially would bear 56%. An acre-foot of water diverted in southern Idaho
will have a remaining hydropower potential of about 1,200 kwh. Using a
replacement value of 20 mills per kwh, the value of this water would be about
$24 per acre foot. This calculation includes nothing for the cost of replacing
the energy used to divert the water. We have seen that in some situations the
societal cost due to energy pricing can be equal to that of the lost power.
About 907% of this energy cost would fall on people outside the state of Idaho.
This is a strong argument for quickly arriving at a Columbia-Snake River
compact for allocation of water among its alternative uses.

It is impossible to predict how the cost burdens of energy development

might be shared in the future. Given a specific proposal, the resulting
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distribution of cost burden might be determined. But, it does seem unlikely
that the beneficiaries of diversion will be required to accept the full burden
of the energy costs, and a share of these costs will probably be imposed on
electrical energy consumers generally in the Northwest.

At present, more than four million acres of additional land are planned
for development in the Pacific Northwest states. Full development will not
only impose significant energy costs on society but will most likely violate
other instream uses of water as well. Each of these potential costs or
conflicts should be carefully identified and properly weighed in all public or
private irrigation developments. To do otherwise may result in gross misal-
locations of water throughout the future of this region.

This paper has shown that water does have real and significant instream
value. We should be careful to assure ourselves and the public that changes
in present resource allocations will lead to an improvement in economic or
social welfare. This cannot be assured unless the value of water for diversion

uses clearly exceed the instream value of water.
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ABSTRACT

The optimum management of river systems requires utilization of the
knowledge and cooperation of all pertinent disciplines. It is no longer accept-
able to treat river problems from the viewpoint of a single discipline. This
paper provides basic information on river form and river classification, the
mechanics of flow in alluvial channels, concepts of sediment transport in allu-
vial channels, the response of rivers and the physical and mathematical modeling
of river systems as required by the various disciplines to understand the short-
term and long-term impacts of climatological changes and works of man on parts
of rivers and on river systems. Methods of utilizing the concepts presented
herein to predict the qualitative response of rivers to development are illus-—
trated and methods of conducting more detailed quantitative analysis are
suggested.

INTRODUCTION

The management of river systems is of great concern and of vital interest
to all of us. 1In order to optimize utilization of our water resources it is
essential to understand the basic concepts that explain watershed and river
behavior and their responses to natural changes and those changes imposed by
man's development of these systems. Perhaps with this approach improved bene-
ficial uses can be more accurately identified and implemented. Hence, the pur-
pose of this presentation is to organize and present the basic geomorphic,
hydrologic and hydraulic concepts essential to the qualitative determination
of river and river system response to various development and management

schemes.

STREAM FORM AND CLASSIFICATIONS

Rivers can be classified broadly in terms of channel pattern. Patterns
include straight, meandering braided, or some combination of these (Fig. 1).
There are subclassifications within the major types of meandering,

straight, and braided channels that are of use to the geomorphologist and

engineer. For more detail on subclassification systems refer to Rundquist (1975).
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Fig. 1. River Channel Pattermns, Simons et al. (1975)

Reaches of a river that are relatively straight over a long distance are
generally unstable, as are divided flow reaches, and those in which bends are
migrating rapidly. Long straight reaches can be created by natural or man-made
cutoff of meander loops where long reaches of sinuous meandering channels with
relatively flat slopes are converted to shorter reaches with much steeper
slopes. Straight reaches can also be man-induced by placing of contraction

works such as dikes and revetment to reduce or control sinuosity.

The Braided Channel

A braided river is relatively wide with poorly defined unstable banks,
and is characterized by a steep, shallow water course with multiple channel
divisions around alluvial islands. Braiding is one of many patterns which
can maintain quasiequilibrium among the variables of discharge, sediment load,
and transporting ability. Lane (1957) concluded that, generally, the two
primary causes that may be responsible for the braided condition are: (1) the
stream may be supplied with more sediment than it can carry resulting in
deposition of part of the load, and (2) steep slopes, which produce a wide
shallow channel where bars and islands form readily.

Either of these factors alone, or both in concert, could be responsible

for a braided pattern. If the channel is overloaded with sediment, deposition
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occurs, the bed aggrades, and the slope of the channel increases in an effort
to maintain a graded condition. As the channel steepens, the velocity
increases, multiple channels develop and cause the overall channel system to
widen. The multiple channels, which form when bars of sediment accumulate
within the main channel, are generally unstable and change position with both
time and stage.

Another cause of braiding is easily eroded banks. If the banks are
easily eroded, the stream widens at high flow and at low flow bars form which
become stabilized, forming islands. 1In general, then, a braided channel has
a steep slope, a large bed-material load in comparison with its suspended load,
and relatively small amounts of silts and clay in the bed and banks. The
braided stream is difficult to work with in that it is unstable, changes its
alignment rapidly, carries large quantities of sediment, is very wide and

shallow even at flood flow and is in general unpredictable.

The Meandering Channel

A meandering channel is one that consists of alternating bends, giving
and S-shape appearance to the plan view of the river. More precisely,

Lane (1957) concluded that a meandering stream is one whose channel alignment
consists principally of pronounced bends, the shapes of which have not been
determined predominantly by the varying nature of the terrain through which
the channel passes. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>