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We would like to share with you the response of David Socolow,
age 6, when it was explained to him that in the Tocks Island Dam
controversy, those who wanted a dam wanted to control the river,
and those who wanted no dam wanted the shad to remain able to
swim upstream past the dam to spawn:

I think it would be better if two very very strong dad and mom shad were
the dam. Then they could make babies when they wanted to and call
another two to take their place while they're out. So that the people who
don’t care about the shad can have their control of the water, and the
ones who do care about the shad can have the shad have babies.



Boundaries
of Analysis

An Inquiry into the
Tocks Island Dam Controversy

Edited by

Harold A. Feiveson
Frank W. Sinden
Robert H. Socolow
Center for Environmental Studies
Princeton University

Published for the American Academy of Arts and Sciences

Ballinger Publishing Company ® Cambridge, Massachusetts
A Subsidiary of J.B. Lippincott Company



Published for the American Academy of Arts and Sciences
a companion volume to Boundaries of Analysis.
Tribe, L. H., Schelling, C. S., Voss, J., eds.
When Values Conflict: Essays on Environmental
Analysis, Discourse, and Decision.

This book is printed on recycled paper.

Copyright © 1976 by The American Academy of Arts and Sciences. All rights
reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic mechanical
photocopy, recording or otherwise, without the prior written consent of the
publisher.

International Standard Book Number: 0-88410-430-3
Library of Congress Catalog Card Number: 76-3773

Printed in the United States of America

Library of Congress Cataloging in Publication Data
Main entry under title:
Boundaries of analysis.

The result of symposia organized by the American Academy of Arts and Sci-
ences. [ts companion volume of essays is titled: When values conflict.

Bibliography: p.

Includes index.

1. Water resources development—Environmental aspects—Delaware River
watershed—Addresses, essays, lectures. 1. Feiveson, Harold A. IL Sinden,
Frank W. III. Socolow, Robert H. IV. Title: Tocks Island Dam controversy.
TC425.D3B68 333.9'102’0974825 76-3773
ISBN 0-88410-430-3

“This book was prepared with the support of National Science Foundation
Grant No. ESR 72-03540. However, any opinions, findings, conclusions or
recommendations expressed herein are those of the authors and do not neces-
sarily reflect the views of NSF.”



| gt TS IR del] P Y el T N e
AO}MHHQJ”C‘#&NHI—I

h

L= = B e i B B = o
B -

%

List of Tables

Time Line History of the Delaware

Summary Benefit — Cost Calculation for Tocks Project
Discount Rate Sensitivity, Tocks Construction Costs
Discount Rate Sensitivity, Tocks Benefits and Costs
Summary of Capital Costs of Tocks Project (1973 prices)
Values of a Recreation Day

Power Benefits

Schedule of Estimated Annual Benefits and Costs
Recurrence Interval for Worst Flood of Record
Comparisons of the 1971 and 1974 Master Siting Studies
Schedule of Construction of Major Generating Planis
Comparative Costs and Advantages of Cooling Water Systems
Storage Devices for Peaking Power

Generators for Peaking Power

Estimated Number of Known Species of Recent Animals
Numbers of Species in Tocks Island Region

vii

42
128
129
130
132
136
138
142
235
265
268
276
288
289
327
328






6A-1
6A—2
6B-1

%

List of Figures

Frontispiece

Map of Delaware Basin

Map of Water Gap Region

Woodcut — Early Transport on Delaware

The Same Net Benefit Stream Plotted on Different Scales
The Main Water Cycle

Ground Water Under Virgin Conditions

Equilibrium Water Table with Well

Effect of Well on Surface Flow

Subdivision of Flow

Effects of Different Reservoir Operation Rules
Water Demand and Supply as Given by the DRBC
Staff Report of 1971

Dissolved Oxygen for Different River Flows

A Model Basin—Perfectly Circular

Basin Project Storm

Hydrograph for a Five-Hour Storm at the

Edge of a Circular Basin

Hydrograph for a Flashy Basin Superimposed on the
Hydrograph from Fig. 6-3

The Drainage Basin of Fig. 6-1 Embedded in a Larger Basin,

and a Dam Placed Where the Gauging Station Was
A Dam Delays the Flow

Damage-Frequency Curve

Progress of Storm Runoff

Approximate Hydrograph for Tocks Dam Site
Discharge-Frequency Curve for the Lehigh River at
Bethlehem, Pa.

ix

i

XV

44
160
173
183
184
186
189
190

200
202
223
225

228
229
231
232
234
248
250

251



x List of Figures

6B-2
6B-3
=1
-2

7-3

T-4
75
76

7

7-8
8-1
8-2
8-3
9-1

10-1
10-2
10-3
104
10B-1

10B-2

10B-3

Typical Stage-Discharge Curve

Typical Stage-Damage Curve

Total Electric Service Area

Projected Peak Electric Demand and Proposed

Installed Capacity

Published and Modified Projections for Peak

Electricity Demand

Power Plants, 1971 Master Siting Study

Power Plants, 1974 Master Siting Study

Projections of Average Consumptive Water Use by Electric
Generating Plants Proposed in the Delaware Basin
Sketch of Pumped-Storage Scheme and Pumping-
Generating Cycle

Revised Pumped-Storage Plan, 1971

Temperature in a One-Dimensional Model

Temperature in a Two-Dimensional Model

Vertical Reservoir Slices Used in LAKECO

Phosphorus Input vs. Mean Depth for a Number of Lakes
Etching — Kittatinny Hotel

Beach Scene Showing an Estimated 3,000 People
Campsites Compared to Total Park Area

Proposed Freeways in Sussex and Warren Counties
Conceptual Network for Public Transportation

Typical Bus Routes, Showing Superposition of Routes
on Internal Road

Parking Lot, Showing General Arrangement to Separate
Auto, Foot, and Bus Traffic

Morning and Evening Parking Lot Operation

253
253
259

261

265
266
267

280

283
285
302
303
312
336
362
370
371
373
379

396

397
398



*

Acknowledgments

This volume of essays emerges from a brew concocted by Murray
Gell-Mann more than four years ago, when he asked insistently,
“What shall be the style of modern analytic work on environmental
problems?” and proposed that theoreticians and practitioners of
problem solving be brought together to address that question. John
Voss and Corinne Schelling at the American Academy of Arts and
Sciences, principal investigators of the research contract from the
National Science Foundation, found creative ways of engaging dis-
parate intellects in this activity. The American Academy hosted two
symposia at which extraordinarily constructive discussion of the
drafts of these essays took place. Raymond Bauer, Harvey Brooks,
Robert Dorfman, Charles Frankel, Leo Marx, Harry Rowen, Irene
Taviss Thomson, and Laurence Tribe made especially useful con-
tributions to our efforts on these and related occasions.

Lawrence Tombaugh, the monitor of our program at the National
Science Foundation, deserves our special thanks for his tact and his
patience.

Many of the actors in the Tocks Island drama have taken the time
to discuss their perceptions with us and to read our drafts. We espe-
cially appreciate the time lavished on our activity by John Burns,
Gordon Dilley, Mina Haefele, Thomas O’Neill, Richard Sullivan, Tom
Taber, Richard Tortoriello, and Brinton Whitall,

On numerous occasions we turned to our colleagues for advice.
In particular, Bruce Ackerman, William Alonso, Smith Freeman,
William Hall, George Pinder, Leonard Rodberg, Gary Simon, and
Thomas Scanlon made numerous helpful suggestions in the course of

xi



xii  Acknowledgments

a series of informal meetings and conversations over the past two
years here at Princeton. Our research assistants, Lynn Anderson,
Felicity Brock, Benjamin Eng, John Heintz, Joseph Serota, and
Douglas Zaeh, were invaluable for their tenacity and sensitivity.
Irvin Glassman and George Reynolds created a frame of reference at
the Center for Environmental Studies within which our program
could prosper, and Jean Wiggs, with Barbara Hawk and Kathy Shahay,
presided skillfully and with remarkable good spirit over a long pro-
cession of drafts.



%

Foreword

This book has derived from a two-year research project sponsored
by the National Science Foundation, “Research Needs Concerning
the Incorporation of Human Values into Environmental Decision
Making.”” The project was organized jointly by the American Acad-
emy of Arts and Sciences and by the Center for Environmental
Studies at Princeton University through a subcontract from the
American Academy.

Two sets of essays have emerged from the research project, one of
which is the present collection. The Table of Contents of the com-
panion set of essays, edited by Laurence Tribe, Corinne S. Schelling
and John Voss is set forth here.

When Values Conflict: Essays on Environmental
Analysis, Discourse, and Decision

CONTENTS

1. Failures of Discourse: Obstacles to the Integration of Environ-
mental Values into Natural Resource Policy, Robert H. Socolow

. The Tocks Island Dam Controversy, Irene Taviss Thomson

. Ways Not to Think About Plastic Trees, Laurence H. Tribe

. The Rights of Nature, Charles Frankel

. Environmental Decision Making: Analysis and Values, Harvey

Brooks

Policy Analysis as Heuristic Aid: The Design of Means, Ends, and

Institutions, Henry S. Rowen

7. An Afterword: Humane Values and Environmental Decisions,

Robert Dorfman

X

[SLR i )

i



CHESAPEAKE BAy

MILES

7

/ RESERVOIRS:
1. CANNOMNSVILLE IN.Y. City)
2. PEPACTON (N.Y. City)
3. NEVERSINK [N.Y, City)
4. PROMPTON
6. WALLENPAUPACK
6. BELTZVILLE
7. TREXLER

DELAWARE RIVER BASIN



Sy ¥,

AA

N
5
PORT JERVIS —
i

O /
ACH Ut /.
) /
- A‘t"“‘ \\ 7 ’
[ ] & i
\l \\ + LY A
ocks oau ) \\\\\ . NEWTON ,
SITE gy & //
2 y v’.?"‘.‘] '.\ VARD CREEK oy 2
”W - \y‘- M PRouECT ) y,
f\ ) LIND os‘ ‘
WS I,
- Ay
> A AR
= f} ‘r‘*‘ ~ NETCONG b
/'fo"“ (‘ | 80 |—
P I y
o @’ f
) -
J e
o~ Fe
/' WATER GAP REGION
\‘ //
(/ 4
M PHILLPSEURG ~ MILEE TONY DELAWARE WATER GAP
EASTON S) g ~ oy 0 &\% HATIONAL RECREATION AREA
-



o




Boundaries
of Analysis






%

Introduction

This is a study of what happens to technical analyses in the

real world of politics. The portion of the real world we

have chosen for our governing illustration is the decade-old
controversy over whether to construct a dam on the Delaware River
at Tocks Island, five miles north of the Delaware Water Gap. This
controversy is imbedded in a tangle of interconnected problems in-
volving floods and droughts, energy, growth, congestion, recreation,
and the uprooting of people and communities. Almost all the pieces
of this tangle have been staked out and studied in some fashion or
other. They have been measured and modeled by economists, scien-
tists, and planners, by exuberant technologists, committed bureau-
crats, and skeptical environmentalists; and the result of all this has
been a weighty legacy of technical and economic analyses, along with
a decade of political stalemate regarding the fate of the dam.

The Tocks Island Dam controversy affords us an opportunity not
only to measure the influence of technical studies on the political
process, but also, because of the long stalemate, to observe this influ-
ence across the environmental watershed of the past several years.
The Tocks Island Dam project was planned and developed in the
early 1960s with scarcely a murmur of dissent. Indeed, early on, the
project was considered a model of water resource planning. It was
one component of the path-breaking plan of the U.S. Army Corps of
Engineers for the Delaware Basin, the first comprehensive survey of a
river basin undertaken under the new water resource planning guide-
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lines developed within the federal government during the 1950s; and
it was a project ardently adopted by the newly formed Delaware
River Basin Commission, the first federal-state river basin authority
of its type ever established in the United States. The project design
was not completed, however, until 1970, by which time there was in
progress a subtle but striking revolution in the ways many Americans
thought about their environment and about economic growth. The
debate over the dam since that time has been largely a clash between
the two sensibilities that lie on either side of that revolution.

The Tocks controversy has spanned still another, even more
subtle, watershed, this one involving objective, systematic analysis.
Both policy makers and analysts just a decade ago had high hopes
that comprehensive planning, benefit-cost analysis, computer tech-
niques, and other elements of systems analysis would contribute
increasingly to the solution of social problems. These hopes by now
have largely withered under the several disillusionments of the 1960s.
Too often the search for objective, quantitative techniques and
measures produced distortions in ways only dimly perceived by the
analysts. The values that both the policy makers and the analysts
most cared about were either concealed or altogether neglected in
the ostensible search for objectivity. Analysts, hobbled by narrow
conceptions of their disciplines and of the prerogatives of the institu-
tions which employ them, operate in a world befogged by dogma.

These themes are indeed observable in the Tocks controversy. The
technical and economic analyses did, to a substantial degree, mask
the value conflicts at stake; they concealed the real political and
human issues of who would win and who would lose were the Tocks
Island Dam project undertaken; and they were infected by rigid cate-
gories of thought and divisions of bureaucratic responsibility. The
essays in this volume are only in part about these shortcomings.
Their more ambitious objective is to deal freshly with the environ-
mental issues at stake in the Tocks Island controversy, especially by
cutting across the old restrictive boundaries. Viewed as a whole, the
essays try to ally systematic analysis with an explicit concemn for the
human values most strongly held by the protagonists of all per-
suasions in the struggle over the dam.

Together the essays here tell a reasonably complete and, we hope,
coherent story of the Tocks Island controversy. The essays have been
coordinated to minimize repetitiveness, but we have tried not to
suppress their distinctive spirit and style. Although the authors have
spent countless argumentative hours together, and have read and
re-read each other’s drafts, the reader will quickly discern the indi-
vidual personalities of the authors and their noncongruent percep-
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tions of the benefits and costs of the Tocks project. Despite these
differences, however, our views as outsiders to the controversy are
not nearly as sharply polarized as are those of the protagonists.

The Tocks Island controversy has been going on all around us. Our
work place is less than twelve miles from Trenton (the site of the
New Jersey government and the headquarters of the Delaware River
Basin Commission) and half way between the New York Division and
Philadelphia District offices of the U.S. Army Corps of Epgineers.
During the three years in which this book has been in the making,
there has been time and occasion to get to know a number of the
officials in these agencies rather well. They and many of the leading
local environmentalists have read drafts of many of the chapters of
this book, and the reader will find in several of the final versions here
that our interactions with these men and women have become part
of the narrative.

We must report how relatively little the interactions have altered
the view of the dam any of the principals has held . .. or any of us
has held. Those most hostile to the dam three years ago remain
hostile; those most in tune to traditional arguments in favor of dam
building remain skeptical that the current fashion for nonstructural
alternatives is an adequate response to human frailty. To the extent
that we had hoped that, by teaching the tools of the professionals to
the nonprofessionals, our book would sharpen the issues and focus
the discussion, we have occasionally been rewarded. To the extent
that we had imagined that analyses could persuade, we have been
humbled.

The ten essays are divided into five major groups. In Part One,
“Failures of Discourse,” by Robert Socolow, several of the major
themes of the overall study are introduced through a portrayal of the
limitations of the conceptual categories within which policy prob-
lems are structured and analyzed. This essay especially stresses the
psychological and institutional barriers to more rational and direct
communication that have marked the Tocks controversy and
environmental discourse more generally.

Part Two tells the political and analytic history of the Tocks Is-
land Dam project. The first essay in this section, “Historical Cur-
rents,” by Michael Reich, provides a panoramic narrative history of
the ancient and not so ancient attempts to control the Delaware
River, from an antidam treaty between New Jersey and Pennsylvania
in 1783, through two dramatic Supreme Court Cases in the 1930s
and 1950s involving the allocation of Delaware River water, to the
filing of the Tocks project’s Environmental Impact Statement in
1971. The essay “‘Conflict and Irresolution” by Harold Feiveson
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brings into focus one main theme of our study: the impact of techni-
cal analysis on the political process. It does this through a detailed
study of the Tocks Island Dam controversy over the past four years,
during which time the conflict over the dam was at its fiercest and
pitted embittered citizens against lordly Poobahs of Congress.

The essays in Part Three investigate the demands for water, flood
control, and electric power in the Basin, and, in so doing, lay bare
the work of the water resource professionals and the economists. The
first essay of Part Three, “Benefits and Costs, Winners and Losers,”
by David Bradford and Harold Feiveson, provides a somewhat uncon-
ventional summary of the benefits and costs of the Tocks Island Dam
project and of its beneficiaries and its victims. This essay also under-
takes a critical examination of the ability of benefit-cost analysis to
contend with real problems as complex as Tocks. Frank Sinden’s
essay, “The Water Cycle, Supply and Demand,” makes clear that the
comfortable categories of supply and demand typically used in
analyses of water economics are in fact deeply and subtly misleading;
and the essay attempts to set forth an alternative conceptualization
of water supply. Using the new framework, the essay investigates
alternative ways of guarding against severe droughts. The problem of
too little water has its counterpart in the problem of too much
water; Allan Krass’s essay, “Floods and People” presents a tutorial
on floods and the variety of structural and nonstructural measures
one may adopt to combat them. The final essay of Part Three, ‘‘Elec-
tric Power on the Delaware,” by Thomas Schrader and Robert
Socolow illuminates some of the ways in which regulation of the
consumptive use of water has influenced decisions about the siting
of power plants; more broadly, it illustrates how the finiteness of a
regional water supply can drive technology in new directions.

The two essays in Part Four address one of the most perplexing
issues on the environmental agenda; the degree to which the science
of ecology, especially in alliance with modemn tools of computer-
based mathematical modeling, can illuminate real environmental
policy problems. Robert Cleary’s “Mathematical Models” grapples
with the perils and promises of the computer. While sharply critical
of the ways in which mathematical models were wielded in the Tocks
controversy, the essay is at essence optimistic. It argues that even
complex ecological questions can be understood by intelligent and
patient applications of computer technology and environmental
science. The essay by Daniel Goodman, “Ecological Expertise,”
adopts a far more gloomy and skeptical stance, however. His essay
warns that the foundations of ecology are weak and that they pro-
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vide shaky support indeed for many of the most cherished hypoth-
eses of environmental interest groups.

Part Five presents the final essay of the volume, “A New Park on
the Delaware,” by Frank Sinden. This essay is an attempt to inte-
grate the conventionally disjoint activities of transportation and
recreation planning. Its intent is to illustrate how analysis can cut
into environmental problems in a novel manner.

It is a risk, in an undertaking like this one, to tell the reader more
than he or she wants to know. The essays here give considerable
detail about how the environmental policy process works and about
such deceptively simple topics as water demand and supply, floods,
droughts, benefit-cost analysis, mathematical modeling, recreation
planning, and ecology. We have written for the reader who likes such
detail; large blocks of several essays are tutorials, presuming no
special background of the reader, taking little for granted. The more
experienced reader, we dare hope, will not be bored by these tutori-
als; they are generally unconventional in their approach to subject
matter which is ordinarily the property of in-groups.

We expect these essays to find their way into undergraduate and
graduate courses at colleges and universities. In teaching an environ-
mental seminar at Princeton for the past three years, two of us have
been struck with how little detailed illustrative material is currently
available. At the present stage of environmental studies, with its
intrinsically interdisciplinary character, there is a clear need for de-
tailed case studies that capture the richness of environmental deci-
sion making and document the contribution of economics and the
scientific disciplines.

We believe this book will also interest audiences outside the uni-
versities—in particular, citizens on both sides of the environmental
firing line. It has been our experience that environmental policy
makers and activists of all persuasions welcome the chance to stand
back from the fray for a few moments, to place their own work and
their beliefs in a broader context. It is our hope that these essays will
provide such an opportunity.

Princeton, April 1976
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* Chapter 1

Failures of Discourse

Robert H. Socolow

1. ANALYSES ARE NOT ABOUT WHAT
PEOPLE CARE ABOUT

Major environmental decisions have a way of getting stuck

and staying stuck. The discussions about whether to under-

take substantial transformations of natural areas—to bring
about new power plants, dams, airports, pipelines, deep water
ports—have several pathologies in common. A cluster of detailed
technical analyses accompanies the formulation of the program and
its initial rush onto the stage; the proponents of the project imply,
and generally believe, that all one could reasonably have expected
has been done, both to justify the program and to anticipate its
pitfalls. As after a carefully planned transplant, the reaction of rejec-
tion is slow in coming but grows relentlessly. The analyses are shown
to be incomplete, and new analyses starting from different premises
are eventually produced by those who wish to stop the program. But,
contrary to what one might naively expect, the existence of disparate
analyses does not help appreciably to resolve the debate. Rarely are
the antagonists proud of their analyses; more rarely still are they
moved by the analyses of their opponents. The combatants on both

This essay also appears in the companion volume. When Values Conflict:
Essays on Environmental Analysis, Discourse, and Decision, edited by Laurence
H. Tribe, Corinne S. Schelling, and John Voss (Cambridge, Mass.: Ballinger,
1976). The occasional references here to the other essays in the two volumes do
not begin to measure the size of the debt this essay owes to those I have joined
in both volumes. I am particularly grateful to Laurence Tribe for deft and
sensitive editing.

g



10 Failures of Discourse

sides have been constrained by mandated rules of procedure as well
as by the tactics of compromise. Understandably, the politicians in a
position to determine the outcome conclude that their time is not
well spent pondering the available analyses, even though they may
commission still more of them.

The failure of technical studies to assist in the resolution of en-
vironmental controversies is part of a larger pattern of failures of
discourse in problems that put major societal values at stake. Dis-
cussions of goals, of visions of the future, are enormously inhibited.
Privately, goals will be talked about readily, as one discovers in even
the most casual encounter with any of the participants. But the
public debate is cloaked in a formality that excludes a large part of
what people most care about.

Analyses are part of the formal debate. We should not be surprised
to learn, therefore, that the disciplined analyses brought to bear on a
current societal dispute hardly ever do justice to the values in con-
flict. Terribly little is asked of analysis, and analysts respond in a way
that allows the potentialities of their disciplines to be undervalued. A
recurrent theme in this and the companion volume is that disci-
plined analysis has enormous unused capability. My sense is that we
need to look much more carefully at the reasons why this capability
lies unused. There is a dynamic interaction between the demands
made and the tools developed. It is not realistic to expect much
refinement in tools to occur in the absence of a contemporaneous
evolution in the rules of public discourse.

The land use debate I have most pondered, and the source of most
of my generalizations, is the debate over whether to build a major
rock-fill dam on the Delaware River at Tocks Island, thereby creating
a 37-mile-long lake along the New Jersey-Pennsylvania border. The
dam was proposed by the Corps of Engineers and was authorized by
Congress in 1962. Although land has been acquired, and the National
Park Service has arrived on the scene to administer the Delaware
Water Gap National Recreation Area that is intended to surround the
lake, construction has not yet begun. It may never begin. The likeli-
hood of construction has diminished considerably during the period
of our study (roughly, 1972 to 1975). However, there is a well
known asymmetry: one can decide over and over not to build a dam;
one only need decide once to begin construction, and there it is.

I happen to hope that the dam will not be built. Building the dam,
it seems to me, would buttress an attitude of impudence toward our
natural resources. Not building a dam, on the other hand, would
stimulate the development of alternative technologies, intrinsically
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more respectful of nature, which are ever more urgently needed. Of
all the arguments for and against the dam, this need to stimulate a
reorientation of our technology is for me the single most compelling
one. This essay, in part, seeks to imagine what a technology respon-
sive to an environmental ethic would look like. The search for such a
technology is one of the absent features of current analysis.

Others, who hope that the dam will be built, are persuaded by
arguments with which current analysis is also unconcerned. There are
some who sustain a vivid image of the havoc wrought by floods.
They regard the rest of us as their wards, who need to be protected
from our faulty memories. They are almost surely right in their
assertion that if another flood were to strike the Delaware Valley
during the remaining period of debate, those in favor of the dam
would have a far easier time prevailing, They may be wrong, how-
ever, as to whether a program to limit flood damage ought to concen-
trate its construction on the river’s main stem, instead of on its
tributaries. I know of no serious analysis that captures the essence of
this particular issue. Others in favor of the dam resonate to the argu-
ment that many poor people in the metropolitan areas not very distant
from this project have needs deserving priority in federal programs;
one of these needs—getting away—is better matched to lake recrea-
tion than to river recreation; the preferences of the environmentalists
are those of people just a bit too comfortable with themselves and
too self-centered.® This, too, is a position strongly held, politically
salient, and not, to my knowledge, captured by a single piece of
sustained analysis. One possible analysis along these lines would ex-
plore the institutional, economic, and social factors relevant to a
comparison of recreation at Tocks Island Lake with recreation at
improved urban facilities, including swimming pools.

There are a wide variety of reasons why those concerned with
affecting the outcome of a major land use issue are not envisioning
(or at least are not expressing) many of the concemns that in fact
move them and many of the options that in fact are open to them.
Given the fact that virtually all the participants are dissatisfied with
the way discourse currently proceeds, it seems worthwhile to make a
substantial effort to understand some of the underlying reasons for
these failures of discourse and some of the possibilities for averting
them.

4Robert Dorfman suggests, in his eloquent essay in the companion volume,
that the argument that the dam will provide benefits to the least privileged
members of society deserves special prominence in a heirarchy of arguments pro
and con,
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Il. BLUNT TOOLS AND SKEWED DISCOURSE

A. Golden Rules

The decision about whether to build Tocks Island Dam is widely
perceived to be a choice among alternative conceptions of the re-
gion’s future and, at a deeper but still articulated level, among alter-
native conceptions of man’s appropriate relationship to nature. The
tools that might have assisted in clarifying what the possible futures
entail include cost-benefit analysis, which has been designed to facili-
tate comparisons between programs offering differing streams of
future costs and benefits. Working with these tools ought to lead to
translations of dimly perceived preferences into relatively explicit
strategies, and ought to reveal the incompatibility of some sets of
aspirations and the compatibility of others.” Current practice, how-
ever, follows a series of golden rules—prescriptions and routines that
the analyst perceives to be a means of simplifying the tangle of
options (and of staying out of trouble), but that prevent the analyst
from taking full advantage of the capabilities the tools provide.

The best conceivable use of the tools, to be sure, will leave serious
problems unsolved. David Bradford and Harold Feiveson, in an essay
on cost-benefit analysis in this volume, make the useful three-way
distinction among ‘‘ideal,” ‘‘best practicable,” and ‘“‘actual” cost-
benefit analyses. The abuse of tools through overuse of golden rules
creates a gulf between actual and best practicable analyses to which I
return momentarily. But even best practicable cost-benefit analyses
are going to have serious shortcomings, which discussions of ideal
cost-benefit analysis have often underestimated. Discussions of the
limitations of cost-benefit analysis nearly always emphasize uncer-
tainties about the discount rate and contain caveats about the lack of
sensitivity regarding who gets what. Only rarely do they call atten-
tion to the problem of drawing a boundary around the system being
studied. As in idealized thermodynamics, the cost-benefit theory
presupposes a system coupled with its surroundings in such a simple
way that one can change the system without perceptibly affecting
the surroundings. To do a sensible cost-benefit comparison of two
alternative futures, one has to include in the “system™ all the activi-
ties with which are associated large differences depending on which
future is being considered.

If one is to compare a future with the Tocks Island Dam to one
without it, even the dollar costs are such that one must include the
incremental sewage treatment facilities required to coexist with a

bSee Henry Rowen’s essay in the companion volume for a particularly strong
statement of the usefulness of analyses as means of discovery.
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lake instead of a river, and the extra roads needed to bring the
visitors to the recreation area, if lake-based recreation will indeed
attract more visitors than river-based recreation. Both these costs, it
turns out, are comparable to the cost of building the dam itself
(several hundred million dollars). One may also have to include the
uncompensated costs endured by the roughly 20,000 residents in the
valley whom the reservoir project is displacing. But then what about
including, on the other side of the balance sheet, the increases in
property values expected if the dam is built? Does the series of new
entries terminate, in the sense that one is finally considering effects
(such as gross interregional migration?) that, even though large, are
still effectively unchanged by the existence or nonexistence of the
project? No analysis has convinced me that the series does terminate
or converge in this sense.

Golden rules have been developed that shelter the practitioner of
cost-benefit analysis from this uncertainty about boundaries. The
analysis becomes stylized, like the folk art of an isolated village.
Those costs and benefits which it is permissible to include in the
analysis become codified, as do many of the procedures for evalu-
ating their dollar magnitudes. The warping effect on discourse is
substantial. It is hard not to introduce the project to a newcomer
with: “The project has four intended benefits” (water supply, flood
control, recreation, and electric power, in this instance).

The formal rules also carry weight in the detailed planning of a
project. The Corps of Engineers continues to maintain that the
“highest and best” use of the lake requires the provision of recrea-
tion facilities on its shores for 9.4 million visitors (actually, visitor-
days) per year, in spite of the statement by two successive governors
of New Jersey that they will approve the project only if the recrea-
tion facilities are scaled down to 40 percent of that figure. The
Corps’ persistence must be strongly affected by the way the analyses
come out when the formal conventions are followed, for recreation
comes to almost half the total annual benefits when the higher figure
is used. Others in this volume comment on the extraordinary reduc-
tion in the problem’s structure that occurs when the value of rec-
reation is calculated by multiplying a fixed dollar value per visitor-
day ($1.35) with a number of visitor-days per year, irrespective of
who the visitors are, or how crowded the facilities are, or whether
the same visitor spends several days or several visitors spend one
day.® Here I wish to emphasize that these oddly formal rules do have
real consequences—consequences such as extra roads being built

®The dollar values of alternative forms of recreation are distinguished; $1.35
is a weighted average of the forms of recreation Tocks will provide, See p. 136.



14 Failures of Discourse

through open country to provide the access needed to keep the park
populated.

The rules of procedure that govern the planning process have yet
further impact in restricting the search for alternatives. One of the
rules, for example, is that, at a given site, either a multipurpose
project or a single-purpose project is to be undertaken—and that,
once this choice is made, multipurpose projects are not to be com-
pared with packages of single-purpose projects addressing the same
needs. Invoking this golden rule, the principal government agencies
(the Corps of Engineers and the Delaware River Basin Commission)
can dismiss a proposal without analysis if it addresses just one of the
four intended benefits—even if another, companion proposal ad-
dresses the other three. Environmental critics of the Tocks Island
Dam have advocated the use of “high-flow skimming” to provide
increments to water supply equivalent to those which the dam would
produce. If one enlarged an existing reservoir (Round Valley) and
perhaps built an additional small reservoir in a subsidiary valley,
filling the reservoirs with Delaware water in high-flow months and
emptying them in low-flow months, offstream storage would be
achieved and the main stem of the Delaware would remain un-
blocked.9 This suggestion, to be sure, does nothing about main stem
flood control, but flood plain zoning does. The package needs to be
placed alongside the Tocks project. Yet high-flow skimming has been
dismissed with a single comment: “This is not a multipurpose pro-
ject.”®

When the routine procedures of a government agency are consis-
tent with the perfunctory rejection of ideas emerging from outside
its bureaucracy, “noise” is thereby built into the discourse between
that agency and its critics. The environmentalist critics have pushed
the idea of high-flow skimming harder (and with more success, per-

dThe proposal was initially suggested by Smith Freeman, a scientist acting as
an interested bystander. It was explored in greater detail in a study com-
missioned by the Environmental Defense Fund, New Jersey Water Supply: Alter-
natives to Tochks Island Reservoir (M. Disko Associates, W. Orange, N.J., October
1973).

®The rule operates in another instance that stacks the deck against packages
of single-purpose projects. The water supply benefit is quantified as the dollar
cost of the least expensive alternative way of providing an equivalent amount of
water, and the cost of building this alternative is calculated using a higher dis-
count rate than the discount rate for the multipurpose project. The grounds for
using two different discount rates are that the Corps may not build the single
purpose project it is evaluating, and any other builder would have to borrow
money at a higher rate of interest. (The rates used are 3 1/8% for Corps projects
and 4 1/2% for alternative projects,)
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haps, than the idea deserves), because of the inability of the govern-
ment agencies involved to look at it squarely.

B. Golden Numbers

Environmental discourse likewise manifests a powerful depen-
dence on numbers. A number that may once have been an effusion
of a tentative model evolves into an immutable constraint.
Apparently, the need to have precision in the rules of the game is so
desperate that administrators seize on numbers (in fact, get legisla-
tors to write them into laws) and then carefully forget where they
came from. Then no one wants to reopen an argument that hinges on
one of these golden numbers.

In the Tocks case, one such golden number is 3,000 cubic feet per
second (cfs), the target minimum flow for the Delaware as it passes
Trenton, New Jersey. During the drought years from 1963 to 1965,
the flow at Trenton fell below that value for months. (The minimum
recorded daily low flow was 1,240 cfs in July 1965). This happened
largely because New York did not live up to an agreement with New
Jersey and Pennsylvania, negotiated by a river master appointed by
the Supreme Com't;,f to release water from its own reservoirs on the
Delaware tributaries so as to sustain a flow of 1,625 cfs (another
golden number) at Montague, New Jersey, a little over 100 miles
upstream from Trenton. (Not surprisingly, nearby New York City—
half of whose water comes from these reservoirs—had grounds to fear
a water shortage in the same months.) The salt concentration in the
river near Philadelphia increased as a result of this low flow. The
Public Health Service standard for drinking water is 250 parts
chloride per million parts of water (still another golden number).
During the autumn of 1964, the line in the river where this concen-
tration is found crept to within ten miles of the place (called the
Torresdale intake) where Philadelphia takes its water supply out of
the Delaware.*

Somewhere (no one appears to remember the details) it was de-

fAmende'd Decree of the Supreme Court of the United States Re Delaware
River Diversion, 347 U.S, 995 (1954). The 1960s drought exceeded the drought
of record (in the 1930s) on the basis of which the original agreements had been
quantified.

EThe Torresdale intake is at mile 110.53, and the mean daily 250 parts per
million chloride line was found at approximately mile 101 on Nov. 20, 1964,
according to Plate II1-1 of Water Resourees Study for Power Systems: Delaware
River Basin(consultants' report prepared by Tippetts-Abbett-McCarthy-Stratton,
March 1972). The salinity level falls rapidly with distance in that range of
concentrations; it was only 40 ppm at Torresdale on that same (worst) day. The
same chloride line at high water slack may have been a mile closer.
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cided that ““3,000 cfs at Trenton” would give everyone a proper
margin of safety. And proposed reservoirs upstream from Trenton
are now judged in significant part by their ability to provide enough
“low-flow augmentation™ to assure that 3,000 cfs at Trenton could
be achieved if there were another drought like 1963- 65. Without the
Tocks Island Dam, under a contemporary rerun of the historic
drought (but assuming that New York maintains its obligations and
that reservoirs built since the drought are utilized), flows at Trenton
that stay above 2,700 cfs could be achieved. But the missing 300 cfs,
or 10 percent, causes genuine alarm. Even one percent values have
policy content. Electric utilities are told to provide offstream storage
of cooling water for their planned riverfront power plants, on the
basis that the associated evaporative losses from cooling (about 30
cfs for a typical 1,000 megawatt electric generating plant with a
cooling tower) threaten the 3,000 cfs guideline. A few government
officials and utility executives wonder aloud where the 3,000 cfs”’
number came from, and what they are hoping for is the instatement
of some lower number that experts will say is safe for Philadelphia
(and for the wells of Camden, New Jersey, across the river).

But to hallow any minimum flow is to skew the discourse. When-
ever a ground rule of discussion is that some standard or guideline is
to be accepted as an on-off number, above which there is “safety”
and below which there is “peril,” two vital kinds of discourse be-
come illegitimate: discussions of acceptable damage, and discussions
of damage limitation.

C. Acceptable Damage

The apparent thrust of engineering is to protect man and his works
from nature’s assaults. Bridges are to survive the highest winds, build-
ings are to stay warm on the coldest days. Dams, especially, are
perceived as symbols of security, as protectors from both floods and
droughts. “When water is stored behind a dam, it is there when you
need it, like money in the bank,” an old-timer told me. A dam’s aura
of invincibility derives, no doubt, from its sheer bulk, its monumen-
tality. Yet the image is a most incomplete one, for the reservoir,
which comes along with every dam, is the exemplar of compromise.
How high should the reservoir be filled? Too high and a surprise
flood will not be contained, too low and the reserve supply will be
absent in a drought. From which of the multiple outlets, at varying
heights, should water be withdrawn in late summer (when the reser-
voir is thermally stratified and the deep, cold water is laden with
decaying organic matter)? One answer emerges if the goal is to
“enhance” the fish life downstream, another if the goal is to remove
nutrients that contribute to the eutrophication of the lake; the two
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goals are unlikely to be perfectly compatible. The hallmark of
engineering is the trade-off and the artful compromise.

But people prefer appearance to reality. There is rarely any clamor
to make trade-offs explicit; it is enough for many that the com-
promises reached reflect professional judgment. Public discourse is
thus dominated by solutions offered as risk free. Among his col-
leagues, an administrator for the Federal Aviation Administration
responsible for equipping private airports with traffic control equip-
ment can admit to having a target figure in his head for “‘acceptable
annual fatalities from general aviations operations.” And military
officers get used to thinking in terms of acceptable losses of troops
and materiel. But neither the mayor whose town abuts the airport
nor the President preparing the battle plan can use such language
with his constituency. The larger the issue of public accountability
(as opposed to professional accountability alone) looms in an
official’s mind, the less willing he becomes even to formulate a prob-
lem in terms of acceptable risk. These reflexes persist even when no
lives are at stake: thus the desire to find a safe minimum flow so as
not to think about tolerable levels of discomfort and dislocation.

Yet the usefulness of phrasing problems in terms of acceptable risk
is probably nowhere so obvious as in problems that involve fitting
man’s activities into a highly variable natural background. This has
been recognized explicitly in some of the air pollution legislation,
where standards are typically written in the form: the concentration
of pollutant X shall not exceed C, more than N times each year. The
most compelling reason for drawing up probabilistic standards of this
sort is to recognize and bend with the variability of atmospheric
phenomena; atmospheric inversions, for example, will occur occa-
sionally, with little notice, and will produce a buildup of pollution
levels. It may be unreasonable to have so much pollution control
equipment in place that on the occasion of the worst inversion on
record, the pollution concentration C, is not exceeded. Put another
way, it may be possible to win community acceptance of a C,, that is
lower as long as an occasional escape is permitted. Mathematically,
having C, and N to play with instead of just C, (with N set equal to
zero) gives the legislator and the community more options in terms
of environmental planning.

The regulation of water use seems not to have manifested the same
subtlety of design. Pollution targets are almost invariably set at spe-
cific values, rarely even adjusted for the time of the year." Minimum

hFor a detailed discussion of the remarkable oversimplification of the struc-
ture of the pollution problem in the planning for the cleanup of the Delaware
estuary, see Bruce Ackerman, Susan Rose Ackerman, James W. Sawyer, Jr., and

Dale W. Henderson, The Uncertain Search for Environmental Quality (New
York: Free Press, 1974).
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river flows, as specified in rules and procedures without built-in
escapes, determine the operation of reservoirs. New reservoirs are
judged primarily in terms of their “safe yield.” All these simplifica-
tions channel the imagination in similar ways. The safe yield of a
reservoir is that rate of extraction of water from the reservoir which,
under a recurrence of the most severe drought of record, could be
sustained continuously. Usually the reservoir, at the extremum of the
drought, lies nearly empty.! Attention is thus diverted from any
consideration of riding with the punch, organizing one’s affairs dif-
ferently when the drought arrives, and leaving the reservoir with
most of its water in it.!

From the standpoint of public health, there would seem to be no
explanation for this distinction between air and water standards. The
adverse health effects of air and water pollution are structurally simi-
lar; both involve no clear-cut level at which acute reactions ensue, no
physiological warning that levels have become toxic, enormous varia-
bility among individuals (including certain groups that are especially
susceptible), and uncertain synergisms. River flow is an even better
example of stochastic (random) variability in nature than are the
movements of cold and warm fronts of air. It is perplexing that
environmental design reflecting this variability has not arisen. Per-
haps the older traditions of water law and the concomitant self-
images of the “water professionals” are historically inhibiting factors.

The water professionals make continual use of the stochastic con-
cept of the N-year storm, or flood, or drought—one whose severity
should be exceeded, on the average, just once in N years. The
concept is most often used in situations where N is large (50 or 100
or more) and a decision is to be made about how high to build a
levee or how strong to make a mooring buoy. The concept unfor-
tunately happens to be on least secure scientific footing when N is
large, because of the shortness and uncertainty of the available
hydrological record and the significance of unaccountable changes in
bopography." The concept is rarely used when N is small, say 10. It
would be worth searching for a way of activating an interest in

ilf a reservoir is constrained by rules of operation to retain some minimum
water level, this is incorporated into the calculation of its yield.

JThe dissonance between the recreation and water supply objectives of the
Tocks reservoir has figured prominently in its political history. In those years
when *“drawdown” of the reservoir would be necessary, mudflats would be
exposed at its periphery and the opportunities for recreation correspondingly
impaired. The Council on Environmental Quality has called particular attention
to this problem, and to the problem of eutrophication (see section IIl A), in its
reviews of the project.

his brief discussion of the variability of water flow is amplified and illus-
trated in Allan Krass's insightful tutorial on floods in this volume.
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procedures where, say, one year in every ten (with the dates deter-
mined by nature), the planned interactions of man with river will be
qualitatively different. If the river is ordinarily used for waste re-
moval and for commercial fishing, for evaporative cooling and for
drinking water, then, during the summer and autumn months of a
once-in-ten year of unusual low flow, either the wastes will be re-
moved in a different way (or will be more highly treated or stored) or
the commercial fishing will be suspended; and either the power pro-
duction upstream will be cut back (or another form of cooling used)
or the drinking water will be taken from somewhere else.

If one is willing to confront the costs of occasional disruption, one
is led quite naturally to modify the usual analyses of the optimal
timing of construction of water supply projects. When a positive
discount rate is used to relate intertemporal preferences, the result,
necessarily, is that it pays to delay any project somewhat beyond the
time when it would be needed under the (usual) assumption that the
historic worst drought will certainly befall the region the very year
that the project is completed ]

Once acceptable damage becomes a legitimate subject for dis-
course, much of the fabric of water resource planning must be
rewoven. Projects are deferred with a nonzero probability of their
arriving too late; reservoir management proceeds under the expecta-
tion that in low rainfall periods there will be some compromise
between drawdown and curtailment of consumption; and consump-
tion is scanned for its lower and higher priority components. The
cumulative effect of such a reweaving will be to weaken the insula-
tion of society from natural events. Acceptable damage is disruption
of routine at times beyond our choosing: it means brown lawns, and
fountains empty in droughts, closed highways and downed power
lines in floods.

Nature modulating society: is this something we could ever get used
to? The thrust of most of industrial society has been in the opposite
direction: to reduce man’s vulnerability to nature’s excesses and, by
extension, to reduce man’s subordination to nature’s variability.
The starkest contrast in nature is dead-alive. Man has labored
hard to be in control of that dichotomy to the largest extent pos-
sible; judging from the present concern with the treatment of the

lThese ideas have been worked out quantitatively, with a highly simplified
model of the variable hydrology, in a significant but unpublished Appendix to
the Northeastern United States Water Supply Study of the Corps of Engineers,
Economic Analysis for Organization, Legal, and Public Finance Aspects of Re-
gional Water Supply, 1972. The appendix was prepared by the Institute of
Public Administration, New York, N.Y., and, in particular, I believe, by Dr.
Ruth Mack.
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terminally ill, man may indeed be overdoing it. But there are lesser
contrasts that industrial man has also felt it was his destiny to over-
ride, where it is even more certain that we are in sight of a boundary
of reasonableness. Light-dark: The candle, the electric light, the night
shift, the night ball game. Cold-hot: Clothing and housing, refrigera-
tion, hothouse fruits and vegetables, air conditioning, heated patios
in winter. Wet-dry: Boats, dikes, irrigation, umbrellas, humidifiers
and dehumidifiers. One could go on—grass-crabgrass, overcome by
herbicides, grass-mud, overcome by artificial turf (and plastic trees!).
The shame of a city surprised by an early snowstorm, and of a town
faced with a washed-out bridge—might that shame now have become
excessive?

The vast majority of us are uncomfortable contemplating even the
possibility of deliberately subjecting ourselves to the variability of
nature. A representative of the Delaware River Basin Commission
finds such a concept “not socially acceptable.” Yet the possibility of
success in insulating ourselves from nature is a horror it is time to
confront. Have we indeed instructed the engineers to produce a tech-
nology such that no natural event, however rare, would require us to
react? Did we really mean to do this?™

D. Damage Limitation

When discussion of acceptable damage comes more naturally to
the planners, more inventive approaches to damage limitation can be
expected to follow. In recent years, there has been a start in this
direction, promoted in considerable measure by The National En-
vironmental Policy Act of 1970 (NEPA), which requires the exami-
nation of “nonstructural alternatives’’ to all federally assisted
construction programs. The nonstructural alternatives to dams as a
means of flood control include floodplain zoning, carrot-and-stick
flood damage insurance, and early warning systems. At least the first
of these has figured prominently in the discourse in the State of New
Jersey, whose legislature has passed a floodplain zoning act as a
direct result of a chain of argument originating with the proposal for
the Tocks Island Dam.

The nonstructural alternatives to dams as a way of extending
water supplies include, above all, strategies to improve water conser-
vation, including metering and charging for water in a way that dis-
criminates between consumptive and nonconsumptive uses and
between high- and low-flow periods. Efforts along these lines have
begun recently at the Delaware River Basin Commission. Indeed, part

MFor further discussion of the philosophical dimensions of this question, see

the contending essays by Laurence Tribe and Charles Frankel in the companion
volume,
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of the water resources community regards the Tocks Island Dam as
an old-fashioned project precisely because it fails, by and large, to
incorporate the currently more fashionable nonstructural approach
to the historic objectives of water management.

But damage limitation strategies are by no means limited to non-
structural strategies. There are “engineering strategies” to minimize
the damage of droughts and floods, which nonetheless may involve
hardware in the cities instead of hardware in the wilderness. The new
state buildings in downtown Trenton in the flood plain of the Dela-
ware were built with their heating and cooling plants on higher floors
so that flooding could be withstood. One damage limitation strategy
for drought periods for Philadelphia might be to run a pipe upstream
ten or even twenty miles, so that water could be taken from the
Delaware in a region of lower salinity in the event of a severe
drought; in normal times, the pipe would just lie there.” Another
damage limitation strategy—one that would take much longer to
implement and that might apply only to a new or rebuilt city—would
be to maintain two parallel water systems, one for uses that require
high quality water (drinking, cooking, bathing) and one for uses
which can tolerate water of lower quality (many industrial uses,
toilet flushing). In so doing, a city would substantially reduce the
task of producing enough high quality water.® All these are “struc-
tural” or “‘engineering” solutions; conceivably, the system of parallel
piping would be even more complex and costly than a system of
dams and reservoirs. The difference, however, lies in the location at
which the enterprise is carried out: engineering our urban complexes
rather than our wilderness areas and landscapes. Those encouraging
the search for nonstructural solutions are largely motivated by a de-
sire to be more gentle to the natural environment; they should be
reminded that one can often achieve the same end by a geographical
transposition of the technological imagination.

If creative technology should one day return to the cities and
there display an increased cybernetic emphasis, we will begin to raise
our expectations of the machines around us. We will insist that they
last longer, be easier to repair, and undergo a more satisfactory meta-
morphosis at the end of their lives, We will also learn to insist that
our machines report to us more faithfully how they are functioning,

"The earliest reference I know that presents this idea is the Report on the
Utilization of the Waters of the Deiaware River Basin (Malcolm Pirnie Engi-
neers—Albright and Friel, September 1950).

©An analogous approach to the likely energy problems of the next two de-
cades would seek a means to supply priority users of electrical energy (hospital
facilities, refrigerators, elevators) even in situations of substantial brownout or
blackout, As a colleague of mine put it, “invest in switching equipment.”
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so that we know when to repair them or replace them. Finally—and
perhaps this is more controversial—we will come to insist that our
machines allow us to increase our sensual contact with our natural
surroundings.

Of all the impacts of the “energy crisis” of the 1973-74 winter,
the most lasting, I predict, will be its impact on architecture. The
downtown office building of the 1960s already stands as a metaphor
for the whole society’s desire for enforced independence from the
natural setting: temperature, humidity, air exchange, and lighting are
all controlled mechanically, independent of season, wind speed, or
whether one is on the north or south side of the building. Neither
materials nor design change as the location is moved in latitude by
thousands of miles. (In physicists’ jargon, the building is invariant
under ninety-degree rotations, displacements in space, and transla-
tions in time.) The notion of air conditioning a sealed office building
on a mild day appears grotesque once one becomes aware that up-
stream from the power lines there are scarce resources whose extrac-
tion and conversion are necessarily accompanied by environmental
damage. The office building of the near future will have openable
windows, fewer lights and more switches, north-facing walls very
different from south-facing walls (the latter having awnings or compar-
able “‘soleil briser’” projections), and east-facing walls different from
west-facing walls if either east or west is the direction of the prevailing
wind. It may also have solar energy collectors and water collectors on
the roof and windmills mounted on the vertical edges. Less sym-
metry, more deliberate hassle, more life.

I could be wrong. The technology of the near future may instead
be designed to refine our sensibilities still further in the directions of
change of the past several decades: toward personal security, toward
isolating ourselves from our machines, and toward being able to do
everything everywhere. Cities connected by cars on rails that arrive
empty at your home and leave you at work before they pick up
another passenger, heavy cars to make the ride smooth. (The Person-
alized Rapid Transit systems on the drawing boards are usually
presumed to operate under such constraints.) Junking consumer
products at the first sign of breakdown. Recreation of all kinds avail-
able at all places and all times: outdoor iceskating rinks in the
Caribbean, heated swimming pools (heated lakes?) for winter
swimming in the Adirondacks.

It seems more likely to me that we are in the early stages of an
intellectual and cultural sea change. Images of saturation of wants go
only part of the way toward explaining why the near future should
not be predictable by a straightforward extrapolation of the recent
past. For part of what is involved is the development of new wants
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and the rediscovery of ancient ones, a development that Laurence
Tribe and Robert Dorfman call, in the companion volume, “groping
upward.” An important class of new wants that is already palpable
expresses a desire for interaction with “the only earth we have.”
These wants will call into being still uninvented technologies, public
policies, and styles of discourse appropriate for such a resource-
respectful new world.

1. THE SPECIAL PROBLEMS OF ECOLOGY

Biological information can be relatively easily tracked by the obser-
ver of decision making, in part because it is less emotionally charged
than political or economic information, so people will talk about it,
and in part because it is still novel, so people tend to have clear
impressions of what they know and where they've learned it. Accord-
ingly, the study of how biological information is processed in the
course of making decisions about the use of natural resources ought
to give insight into how other kinds of information are processed as
well. In three matters—eutrophication, shad, and oysters—ecology
has played a prominent and visible role in decision making in the
Tocks Island case.

A. Eutrophication of Tocks Island Lake

Tocks Island Lake, so named at the time of its conception, may
turn out to have poor prospects for a healthy existence. Other reser-
voirs in the region regularly eutrophy in the late summer—that is,
they develop pockets of foul smelling weeds along their shores.
Rivers are intrinsically easier to take care of; they train themselves.
The key quantitative parameter is the flushing time—the mean resi-
dence time for the water (and hence for any nutrients entrained in
the water) from time of entry to time of exit. It is measured in
months for a lake and in days for a river,

If the shoreline is coated with scum, the lake’s value for recreation
will be greatly impaired. This direct connection between biology and
people has made the issue of eutrophication the pivot for large politi-
cal motions. Eutrophication provides the opponents of a dam with
the first argument that matches flood control in its capacity to
embarrass: signs saying Highway Flooded with a dam unbuilt and
signs saying Beach Closed with a dam built are both distressing
images, and the politician instinctively shuns association with either
of them. He cares about embarrassment a lot more than about the
possible need to recompute the number of recreation visitor-days,
but the two are linked.

The eutrophication issue has implicated the upstream bystander,
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New York State, in a new way. The nutrients carried in the runoff
from poultry farms and municipalities far above the dam site would
be trapped in the lake, where they could contribute substantially to
the stimulation of unwanted biological growth. The votes of New
York’s politicians, including its governor (a member of the Delaware
River Basin Commission) are now cast more cautiously, for the ex-
penses of controlling runoff are considerable. Ecology has shrunk the
distances along the river, involving those over 100 miles upstream
from the dam in the fate of those beside the dam and (as will be seen
below) with the fate of those over 100 miles downstream from the
dam as well.

But the reservoir may not eutrophy. Systematic measurements of
the mineral content of the inflows into the Delaware and its tribu-
taries are only just beginning, and it is not possible to make even an
educated guess. In all the data available in 1973 there were just
twenty measurements of phosphorus (the most critical nutrient) in
the entire reach of the river where the lake would form. The extra-
ordinary casualness about data acquisition is a significant
phenomenon in its own right. It is especially mystifying in a setting
where the same people who are casual about data are found com-
missioning a procession of technical reports on the subject of eutro-
phication. The earliest of these, the “McCormick Report,’” carries a
lament at the sorry condition of the data and pleads that something
be done before the next report is commissioned." Thomas Cahill,
two years after participating in the writing of the MecCormick
Report, found the “resistance by the responsible agencies’”” to under-
taking programs of data acquisition in the field “stubborn, almost
irrational.”® In the past three years, the Corps of Engineers has spent
its research funds on an elaborate computer model, LAKECO, * and
on a study of how eutrophication, if it were to occur, could be
cleaned up.*

With the introduction of LAKECO, the discourse about Tocks
Island Lake may demonstrate new pathologies. Computer output has
a way of paralyzing those who look at it, at least temporarily. The
output of LAKECO takes the form of graphs of biological load in the
lake versus month of the year, for various assumptions about inputs
of nutrients; it appears to give the answers the political process
needs. To the credit of the Corps and its contractor, LAKECO has
been published with complete annotation, and the computer deck
has been made available to interested bystanders. Nonetheless, there
is no institutional mechanism to provide a critique of the report,
which is full of patently unjustified assumptions. The model is an
exercise, a milestone in a developing art. It has not yet carried more
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weight in the political process than it deserves, but it stands unchal-
lenged, waiting to be believed.P

B. Shad

The shad, like many species of salmon and trout, is anadramous—
that is, it spawns in fresh water and lives most of its life at sea. One
of its spawning areas is above the site of the dam. The shad problem
was recognized from the outset of the project, and has been dealt
with in the traditional fashion: a fish ladder was included in the dam
project. It was acknowledged that most of the shad trying to use the
spawning area would not get there or that their offspring would not
get back to the ocean. The ladder, however, was clearly better than
nothing and was not very costly. The shad was acknowledged to be
abundant elsewhere, to be subject to numerous other hazards (such
as those encountered in navigating the stretch of water with low
dissolved-oxygen content in the polluted Delaware estuary), and to
be replaceable (at least from the fisherman’s standpoint) if a program
of stocking the lake behind the dam were undertaken.

To many builders of dams, fish ladders represent ““going the extra
step” to accommodate their environmentalist critics, and to placate
the environmentalist in themselves. At some dams in the west, a
visitors’ gallery is installed from which the fish can be watched as
they climb. Evidently, our fascination with their strength and deter-
mination overrides our dismay that we are putting them through
such paces. Or perhaps debates ensue in the galleries—I should like to
know—and consciousness is raised. To some ecologists, however, fish
ladders represent kidding yourself. You see fish climb the ladder
successfully, but you do not see them lost in the lake, or (even more
likely) their offspring unable to find their way back downstream.
Both migrations are keyed to fast-moving water.

How can such incompatible perspectives continue to coexist? Fish
ladders appear to provide the means for resolving the conflict, for
they usually double as devices for counting fish, keeping score each
season. With so many fish-ladder-years of experience behind us, we
must have some respectable quantitative information about how vari-
ous ladders affect the numbers of fish arriving each year, sorted by
species, by distance upriver, by month of the year. Or are ecologists

PThree of my colleagues on this research project, Robert Cleary, Daniel
Goodman, and Douglas Zaeh, have been investigating LAKECO and its applica-
tion to Tocks Island Lake, and their ideas are presented in two of the essays in
this volume, It is possible that their critique of the model's hydrology and
biology will check the usual tendency of models of this kind to carry unjustified

weight. But such matters obviously should not be left to the chance attentions
of a nearby research group.
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unwilling to consider such data respectable? Ecologists are wary of
quantitative indices of performance, for they are oriented to a world
full of nonlinearities and thresholds. If the population climbing a fish
ladder drops annually an average of 5 percent over several seasons,
the ecologist will not agree that one could infer the number of years
it would take for the population to drop to one-fourth, because a
later drop could be abrupt. “No one knows the minimal oceanic
population necessary for the survival of the species.”® The ecologist
thus spreads a pall of ominous uncertainty over the entire enterprise
of environmental planning. Still, it is curious how little attempt is
made to make the argument quantitative.’

C. Oysters

The fate of the Delaware Bay oyster is bound up with the dam
much as is the shad’s. A routine approach analogous to the fish
ladder does not exist in this instance, however, and the discourse on
oysters has accerdingly been more inventive and more bizarre, The
oyster beds, 150 miles downstream from the dam, are in a deterio-
rated condition relative to 50 years ago, and they are menaced by a
predator known as the oyster drill. It is widely believed that the
seasonal high flows of fresh water down the Delaware and into the
Bay in April, May, and June are protecting the beds from further
assault by the drill, because the oyster is able to tolerate less saline
water than the oyster drill and hence gets rid of the drill during that
season.

Except for one year in 60, the lake behind the dam is supposed to
be full before the spring months of high flow begin. Thus the natural
flows (except flood flows, defined as flows in excess of 70,000 cfs)
are expected to pass through the dam undiminished each spring.
Between the dam and the oysters, however, water is expected to be
withdrawn for out-of-basin shipment. The continuity of out-of-basin
diversion provided by the reservoir constitutes a major justification
for the dam. This diversion can only continue during the spring
months at the expense of the water flow to the oysters. Thus, advo-
cates of oysters and advocates of out-of-basin regional growth are
potential adversaries."

9This was Lincoln Brower’s response to an early draft of this essay.

YBy the hydrologist’s measure, the Tocks Island Dam, relative to its basin, is
not big. To further even out the uneven flow would have required larger storage
capacity, and the dam is not larger primarily to avoid either drowning or diking
Port dJervis, 37 miles upstream. The construction of additional storage capacity
on- or offstream should be expected if the goal continues to be to increase the
“yield" (the minimum continuously deliverable flow) from the river valley; the
vield is maximized only when the flow is completely evened out. Each future
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No one who understands this conflict of interest appears willing to
break the news to those who don’t. Once, searching vainly for an
analysis of this conflict, I was told by a minor Corps functionary,
“Who can put a price on the life of a fish?”’ Yet, within the Corps, it
is clear that the overconstrained character of the oyster problem is
recognized. With quintessential American optimism, however, the
Corps is trying to find a way to improve the oyster beds, a way to get
them back to their state of 50 years ago, or even better. The Corps is
hoping to find a way to do this through a procedure of timed releases
of fresh water, all through the year,

The presupposition of such a study is that man can improve on
nature. Among conservation groups, however, the oyster issue has
had a completely different symbolism. The oyster’s dependence on
an annual pulse of fresh water is regarded as an indicator of the
dependence of an entire estuarine ecosystem on that same annual
pulse. The life cycles of myriad organisms are tied to these seasonal
fluctuations, and even if another way could be found to protect the
oysters from the drill (by chemical or biological control, for
example), there would still be other kinds of damage in the estuary if
the fresh water pulse were removed. The presupposition here is that
man can only diminish the quality of the natural environment by his
intervention—that ‘“‘nature knows best.”” Although logically inade-
quate as a guide to problems such as pollution control, in which one
intervention of man is designed to reduce the consequences of
another, the presupposition is nonetheless a touchstone for a large
number of “preservationist” attitudes, which contravene the pre-
vailing interventionist attitudes of most foresters, fisheries managers,
and other environmental scientists.

So, whither has policy evolved in this new Age of Ecology? The
Corps of Engineers now explores the ecological consequences of its
projects. The Fish and Wildlife Service of the U.S. Government inter-
venes on man’s behalf whenever either commercial fishing (oysters)
or sports fishing (shad) is threatened. The Corps, in response, refor-
mulates the task of protecting a fishing resource into the task of
enhancing it. The Corps consults with leading biologists. It is a new
Corps, a more and differently responsive bureaucracy, and, far more
than previously, there is a biological dimension to decision making.

The economists tear their hair. What happened to costs and bene-
fits and to the market—to transfer payments to the oystermen, for
example, if their beds are destroyed, or payments by the oystermen
if the beds are improved? There is nothing intangible or fragile about

storage area will present the same trade-off problem: uneven flow for the oys-
ters, steady withdrawal for man.
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oystermen, so why should traditional methods of economic analysis
suddenly be abandoned?®

The conservationists tear their hair. Their starting point is piety
and self-doubt in the face of nature, and somehow it has gotten lost.
To gain entry into the discourse, they talk about a cash crop; to
avoid sounding softheaded, they fail to emphasize that, in their view,
the “cash crop” is merely an indicator of the condition of a far more
valuable ecosystem. The conservationists have separate languages for
talking to one another, to politicians, and to their avowed oppo-
nents. Except when they talk to one another (and perhaps even then)
they refrain all too often from articulating what really matters to
them.

“Professionals,” according to one definition, “*don’t back one
another into corners.” “I'd rather argue a point of procedure than a
point of substance,” another professional told me. Self-censorship is
a tactic that keeps coalitions together and keeps opponents on speak-
ing terms. But self-censorship, nonetheless, has considerable costs.
Some of the costs are political. When a dialogue proceeds under false
pretenses, its participants rapidly grow bitter; if after much effort
you have scored a point, and your opponent acts as if the score is
unchanged (because it really is), you want to quit. The Philadelphia
office of the Corps now feels this way about the Environmental
Defense Fund, and expresses a strong desire to keep its distance.

At another level, perhaps even more vital, the cost of the conserva-
tionist’s failure to articulate what most troubles him is the loss of
crucial information in the decision process. Many people outside the
conservation groups assume that ecological insights are the property
of conservationists and are up to them to introduce into the dis-
course, But what if they don’t want to? Once, among conservation-
ists planning strategy, I asked whether floods were beneficial to the
life on the river banks. I was told to stop wasting everyone’s time;
the answer was obviously yes, there was a good movie that showed
why,® and “this is not what one whispers in the governor’s ear.”
Well, why not whisper this into the governor’s ear? If the river banks
will deteriorate, the governor should know it. If ecologists don’t
really know, but think they know how to find out, then the support
of such research should get high priority.

The question, “Do ecologists really know anything useful?” is on
many people’s minds. The answer appears to be that, at the very

%To be sure, there are intangible values at stake in the survival of the villages
whose local economies are entirely dependent on the oysters, villages with pride,
tradition, and people having untransferable skills. Such costs are like the costs of
burying under water some of the historic farming villages upstream from Tocks,

costs that the present-day cost-benefit analysis appears not equipped to incor-
porate.
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least, they can distinguish among what they know with assurance,
what they have hunches about, and what “pop” concepts they see no
evidence for whatever. As long as their knowledge is not systemati-
cally incorporated into environmental discourse, the United States
can continue unfolding its environmental programs and then folding
them up again, acting as if only distributive issues and not ‘“‘real”
consequences (duck hunters’ votes and not ducks) are at stake. Do
estuarine ecosystems become less productive or just different when
dams are built? I have the impression that most ecologists believe
they know the answer to that one—that indeed a lot can be said
about how an estuary is damaged when it is simplified; if so, the
information may be too important to be left to the conservation
groups to introduce.

The ecologists may not have welcome news (indeed, one of the
first anthologies on ecology was called The Subversive Science), but
they must be encouraged to speak, and they must be questioned.
They have had something essential to say about DDT, and about
predator control programs; in the process, we have all learned about
food chains. By clarifying the importance of rhythms in nature,
ecologists may cause us to rethink some of the practices that have
grown up around the assumption that it is invariably to man’s advan-
tage to smooth out nature’s peaks and valleys. To take a single
example, the whole basis of the bartering between interests repre-
senting different river basins may be built on faulty ecological princi-
ples. The crux of this bartering is the concept that if you take water
out of a basin when water is abundant, you must promise to return
water to the basin (by releases from a reservoir) when water is scarce.
(This is the sort of arrangement New York City has with New Jersey
and Pennsylvania, as described in Section II B above.) The result, if
the agreement is respected, is that river flow is evened out. But a
river that flows evenly is not a natural river, however convenient it
may be to man; plants and animals, in countless well-understood
ways, are keyed to the seasonal flow engendered by melting snow.
By various yardsticks, like species diversity or production of desired
species, the evening of flow could be judged to have deteriorated the
river. The repayment with low-flow augmentation could be judged to
have negative value."

Ecologists may have something even more disturbing to say about

thmiel Goodman's essay in this volume carries the important message that

the ecologists themselves do not entirely agree; that information seems especially
resistant to dissemination at present.

YA system of values that elevates man’s convenience is flawed in other ways,
as Charles Frankel reminds us in his essay in the companion volume: the very
enterprise of bringing some of nature’s rhythms under deliberate control takes
something important from our experience of the world.
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the benefit nature derives from her most extreme variations, such as
forest fires and floods, as opposed to her regular seasonal variations.
If redwoods have depended on periodic forest fires to clear away the
understory, and if mangroves have depended on floods to propagate
to new locations, what is man to make of such information? The
benefits of nature’s excesses come as a surprise to those of us who
grew up in a culture that emphasized that what was destructive in
nature it was man’s responsibility to tame (like his temper). The
benefits of seasonal flow are less difficult to appreciate; after all, we
have our own daily and monthly clocks built in.

IV. IF | LEARN TO LISTEN, YOU
MAY LEARN TO CONVERSE

A. People Are Imagining Futures Very Different
From One Another

® A man high in the Corps of Engineers says, “Either there is a problem
with this valley or there isn’t one.” He means that the valley has many
rivers and streams that with little notice can cause destruction and loss
of life, more severe with each passing yvear because of the way land
development increases the speed of storm runoff. He also means that
the available water supply, if no further dams are built, is going to
inhibit regional economic development; perhaps the permanent under-
ground aquifers are already being depleted.

® A Park Service official shows his visitors a sloping cornfield upstream
from the dam site and describes how it will become a site of “quality
recreation” when the lake fills in: the site will become a beach (it has
just the right slope) and, between it and the parking lots, there will be
self-guided nature walks, ecology exhibits, shops where local craftsmen
will display their works, and the oldest houses and barns of the region,
transplanted to these places of highest frequency visitation so that the
maximum number of people can become involved, “If the dam isn’t
built and there isn’t a lake here to attract visitors,” he argues, “the
National Park Service has no business being here.”

® A planner in a state agency says, “If we hadn't gotten the federal
government into the area, the whole riverfront would have been over-
whelmed by land developers, carving up the area for second homes,
Until that far-off time when local zoning is effective, we have no choice
but to get the federal government involved in restricting the area’s
development.”

® A local mayor tells an inquiring commissioner that he doesn’t see how
his town can afford another ambulance to handle the accidents that the
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increased traffic on his roads will generate, and that a majority of his
constituents oppose the dam because, with all those city people coming
through, each will have to get a lock for his front door.”

® A Washington-based planner says, “The number of people who live in
New Jersey and commute to work in New York City is too large al-
ready. If we don’t build the dam, the regional economic and population
growth will be slower, and the country will be the better for it, Some of
the people who would otherwise have moved to New Jersey from the
stales in the middle of the country will stay there and some of the
people who are leaving New York City will go on past New Jersey to
live in those same states; otherwise, those states will soon be losing
population.”

® An ecologist worries that managing the water quality in the lake behind
the dam will be a continual headache, and that asking for the lake to be
suitable for recreation as well as water supply is compounding the
problem, both because the visitors’ activities add to the waste load
entering the lake and because the visitors’ activities require higher mini-
mum water quality standards to be met.” He also comments, “The
river is an organic unit, and now flows well over three hundred miles
with hardly an obstruction. Plugging it up at mile 217 will alter the
entire structure of interdependence of upstream and downstream life.”

® A scoutmaster says, “The valley is perfect just as it is for getting boys
and girls from suburbia into the woods for a weekend, where they don’t
see many people and can learn to take care of themselves, You can’t
find a better place for beginners to learn canoeing near here either.”

® A conservationist says, “We've got to learn to accommodate to nature
sometime; why not start here, while there is still some room to maneu-
ver? If the dam is built, nuclear power plants will follow, plants now
foreclosed because of the undependable flow in the dry season; that’s
just pushing your luck. If the dam isn’t built, a lot of promising ideas
about how we should accommodate to natural limits, like water meter-
ing and recycling, flood plain zoning, effluent fees for pollution dis-
charge, energy conservation technologies, and staggered work weeks®

¥In a referendum in November 1972, in Warren County, New Jersey, which
includes the dam site but little of the land that would be flooded, 9,218 people
approved the construction of the dam and 14,864 opposed it.

WThe Cannonsville Reservoir on the west branch of the Delaware is currently
used for water supply and also develops “nuisance blooms of blue-green algae”
in the summer. Recreation on the reservoir is not permitted.

*In the Corps calculation of recreation benefits, it is assumed that 32% of the
annual visits to the National Recreation Area will occur on just fourteen days—
summer Sundays. See the Report on the Comprehensive Survey of the Water
Resources of the Delaware River Basin, Appendix W, “Recreation Needs and
Appraisals,” House Document 522, 87th Congress, 2nd Session (1962), p. W-18.
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will get a more serious hearing. The better ideas will be sorted out from
the worse ones while there is still little risk in experimentation.”

® An esthete says, “You can see over twenty miles across the valley on a
clear day, and there’s hardly a work of man in sight. There’s no other
view of rolling hills anything like the one looking out over Wallpack
Bend. And downstream, where each Christmas Washington’s crossing is
reenacted, you still see the river as it flowed in 1776 (though the bridge
right at the spot does detract somewhat); even if only for its place in
history, wouldn’t the Delaware be a good river to leave unmanaged?”

Out of such conflict, what resolution? It is presumptuous to give
blithe answers, but to offer no answers at all is irresponsible. I join
several of the other authors in this volume in believing that, as a
modest first step, it is worth trying to refine the ways in which the
participants in such discourse are assisted by the available technical
information. The basic methods of science, for all but a very few
participants, are not themselves controversial. If some consensus can
be achieved over matters of geophysics (hydrology in the Tocks case,
meteorology in many other land use disputes), matters of biology,
and, perhaps, matters of economics, then it is possible that a founda-
tion for productively confronting ever more sensitive layers of the
debate could be established. Even by itself, the exercise of ordering
the existing disagreements according to a hierarchy of arguability
may be salutory.

B. Models and Data Must Be Located in More

Helpful Places

A moderate amount of science and an enormous amount of data
usually pertain to a given policy decision related to natural resources.
In the case of the Tocks Island Dam, historical flows of the Delaware
at several gauging stations are available stretching back many
decades. The historical record can be restated in stochastic form
(giving the probability of recurrence of various degrees of flooding
and drought, among other things) and can be “rerun’ on a computer
with any desired assumption about reservoir releases, out-of-basin
shipments, consumptive losses, and so forth. The water professionals
agree with one another to a very large extent concerning how their
analytical tools should be used, and the approach they take is not
particularly dependent on who the client is: anyone’s preferred
strategy for management of the river’s water flows would be ana-
lyzed in essentially the same way. Not only are the data base and the
analytical procedures common property resources; so too are the
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problems of uncertain and missing data, of extrapolation, and of
oversimplification in modelling.

One might expect analysts occasionally to be encouraged to
assume a neutral stance and to generate an array of results flowing
from deliberately varied starting assumptions representative of sever-
al conflicting points of view. But this does not in fact happen. One
reason, I believe, is that expertise is so widely presumed to be the
captive of the adversaries. The model of the court of law is devas-
tating: we have come to expect an insanity trial to produce a
psychiatrist for the defense and a psychiatrist for the prosecution.
Some environmental expert is presumed to be available who will
come out with any answer for which a combatant is willing to pay.
The analyst’s results are presumed to be little more than the pack-
aging of opinion and sentiment.

Although such attitudes are more often accurate than one might
wish, they represent a significant exaggeration. And the costs of such
attitudes are high indeed. Not only does a common ground among
adversaries fail to be established, but, perhaps just as serious, a con-
stituency for nurturing the data base and the analytic techniques fails
to develop. No one in a position to do anything about it cares
whether measurements are made or not. Yet almost inevitably, be-
cause new issues keep arising, critical data are missing. After years of
consultants’ reports pleading for the taking of data on the flow of
nutrients into the river (as discussed in section III), such a program is
still not underway, in spite of the fact (or perhaps because of the
fact) that the politically most troublesome technical issue in the
current Tocks debate—the likelihood of eutrophication of the reser-
voir behind the dam—largely depends for its resolution on the avail-
ability of such data.

The most unfortunate cost of excessively disparaging the technical
tools is the discouragement of sustained efforts to generate alterna-
tives. When a computer stores large blocks of historical flow data and
a few elementary routing routines, it cries out to be played with.
Questions of the “What If” variety, the seeds of all inventive pro-
posals, are all but certain to germinate if such an invitation is ac-
cepted. Yet, today, the ground is not fertile. No one wants to hear.
No one has such play as his work.

It is worth looking hard for ways to activate the better use of the
relevant “hard science™ in policy making. One obvious possibility
would be to dissociate the experts from the historic adversaries, in at
least a few institutions. Suppose that, in each major river basin, a
facility could be established and nurtured which at the least would
house the hydrological capability I have just described as well as,
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presumably, comparable demographic, social, economic, and ecologi-
cal data banks and software. It is conceivable that, over time and
abetted by the staff of such a facility (who would of course seek to
justify their existence), the facility would find ways to be useful to a
wide range of clients. At such a Center for the Delaware River Basin,
the Greater New Jersey Chamber of Commerce, Trout Unlimited, the
City of New York, the Environmental Defense Fund, all could come
to refine their preferences.

The staff of such a facility would press for further data gathering
and model development, and might logically take responsibility for
this enterprise. But monitoring the modelers must also be accom-
plished somehow. There is a market in elaborate computer models
today, and it resembles the market in dangerous toys; there is some-
thing a little unsavory about sellers and buyers alike.

The seller may have initially developed his model for a research
problem to which it was relatively well suited, and the buyer may
have begun with a policy problem an appropriate model could clari-
fy. But bargains are struck when there is no match possible. Perhaps
the necessary input data do not exist; perhaps the model has struc-
tural limitations (inadequate grid size, dimensionality, time depen-
dence); perhaps the positivist character of the output is certain to
blind the recipient to its defects. At an earlier time, before com-
puters, it was harder to lose track of a model’s uncertainties and
imperfections. The water professionals resorted to physical analog
models, scaled and distorted, equipped with faucets, wave generators,
bottom rougheners, and other hardware. But today’s numerical
models are often not significantly better in fact at prediction,
especially when they are run under a constraint of “modest cost.” It
is worth thinking about how to structure a center for modeling so
that it has incentives to be candid about its models’ shortcomings.

The structuring of improved environmental discourse poses other
problems of institutional design that can only be touched on here:
sources of financial support for the facility, the merits of embedding
the facility within a university or national laboratory, its relation to
existing facilities, and the confidentiality of both the data and the
assistance rendered the clients. The facility should almost surely re-
tain a “service’’ character (like the Library of Congress) rather than
becoming itself the generator of policy. The best (most thorough,
most inventive) analysis will usually be demanded only by those who
have a stake in the outcome (whether bureaucratic, financial, or
emotional), and it would surely be unwise (even if possible) to create
a facility that becomes so smart that all the initiative passes to it.

Even those with no initial stake in the outcome can often be
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helpful: they ask usefully awkward questions. One would like to
build in a role for them. I have twice been part of a group of such
outsiders, and in each case we left behind us a considerable alteration
in perceptions.¥

In a 1969 summer study run by the National Academy of Sci-
ences, a group of us worked quietly in California trying to under-
stand the raging debate over whether a jetport should be built near
the northern boundary of Everglades National Park, in Florida. The
conservationists and the land developers flew across the country to
talk to us. We discovered that both groups had a working hypothesis
that if one was for something, the other ought to be against it. But,
in fact, there was an outcome both had reason to fear, on different
grounds, and so could unite to prevent: the drainage of the interior.
The water flowing slowly southward through the inland region con-
taining the jetport site not only prolonged the wet season in the
Everglades, establishing critical rhythms for the entire ecosystem, but
also played an essential role in protecting coastal fresh water sup-
plies, so that coastal land development and inland drainage were
incompatible over the long term. The developers, in particular, had
not appreciated the scale of planning that limits to fresh water re-
sources demanded. By emphasizing the opportunity costs of a future
of unplanned regional development, our report (along with several
others) led state and federal officials to reappraise the value of “un-
developed” land. A consequence of that reappraisal has been the
creation by the federal government of the Big Cypress Swamp Water
Conservation Area, a development which, at the time of our study
two years before, had seemed unwise both to the conservationists
and to the developers—extravagant to the former, an infringement on
property rights to the latter. Another consequence has been the relo-
cation of the jetport 30 miles to the northeast.”

A similar reappraisal of the value of undeveloped land occurred as
a consequence of the 1970 National Academy of Sciences summer
study of plans to extend Kennedy Intemational Airport into Jamaica
Bay. The attitude of public officials to the Bay as a recreational
resource, other than for bird watching and nature study, was well
expressed by the head of the New York City Department of Parks
and Cultural Affairs when he said, “If you put your foot in that
water, it will come out bones.” Accepting the assumption that the
objectives of an extensive program of water pollution control already
underway would be fulfilled, our group emphasized a possible future

YPrank Sinden’s intervention in the Tocks Island Dam debate, well repre-
sented by his two extraordinary essays in this volume, appears to be having an
effect similar to those desecribed in the two paragraphs below,
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in which Jamaica Bay would be intensively used by the people of
Brooklyn and Queens for water sports. By suggesting modifications
of a plan for the extension of regional subways that would permit
access to the Jamaica Bay shore, and by suggesting locations and
estimating costs of shoreline beaches, we were able to help those
involved in the future of the area to imagine new alternatives. A
consequence of such altered perceptions has been the redesign of the
Gateway National Recreation Area: it now includes the shore of
Jamaica Bay, where previously the boundary had been drawn at the
water’s edge.

The moral of these two stories, for me, is that no group of ana-
lysts, however constituted, should ever imagine that their work—
whether it focuses on the “science™ of a dispute or its politics—can
proceed apart from the debate, for it always becomes part of the
debate. As Laurence Tribe observes in his essay, in the companion
volume, “‘any analysis must become part of the process it has helped
to shape.” This is the classic conundrum of the observer and the
observed embodied in Heisenberg’s Uncertainty Principle, and it as-
sures that the work of the analyst of land use disputes will have
consequences—in the unfolding of that dispute and other disputes. I
would rather commend to analysts the assumption that everyone is
listening and will go on listening. Like Lord Keynes, I would expect
that “madmen in authority, who hear voices in the air, are distilling
their frenzy from some academic scribbler of a few years back. . ..
Soon or late, it is ideas, not vested interests, which are dangerous for
good or evil,”®

C. What We Should Hear Before We Say the

Discourse Is Good Enough

Once the quantitative analysis is so located that all interested par-
ties are served, the discourse might just begin to sound quite differ-
ent. I cannot imagine more than a fraction of the themes we might
hear; but I would regard the appearance of straight talk about any of
the following to be a signal that a transition had occurred.

1. Bigshots. The sheer size of Tocks is a source of excitement.
For those who might build the dam, it is a challenge to their organi-
zational and technical skills—a challenge that enlarges their percep-
tion of themselves. Correspondingly, the high stakes (the expenditure
of about a billion dollars is in the cards for dam construction, new
sewer facilities, and additional transportation access) spur on the
activists in the conservation groups, who believe that only victories
on issues like Tocks will ever get a fair hearing for their broader
philosophical analysis of modern society.
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Stopping a project this big will thrill a conservationist in a way not
very different from the way building it will thrill a Corps engineer. It
is debatable, under the circumstances, whether big projects get wiser
consideration than little ones. Big projects may get a first-string
team, so that there is less carelessness and foolishness, but they also
engender momentum for its own sake—the drive for victory rather
than compromise.

To like being a bigshot is pretty human. Yet it dampens the en-
thusiasm for taking seriously the packages of single-purpose projects,
the half-dam and quarter-dam strategies, which (as discussed in sec-
tion II) are often meritorious alternatives to the one big structure.
Building a set of wing dams that jut partway across the river and
create swimming areas in the slow-moving water behind them doesn’t
count for much today. A discourse grown sensitive to bigness will
display creativity in the scoring and rewarding of intermediate
accomplishments.

2. Little Guys. The local residents live with the uncertainty that
the stalled discourse has brought. Most would prefer a decision either
to build or not to build, relative to a decision to postpone deciding.
This fact confounds the kind of analysis usually regarded as optimal:
one that keeps the options open.

The Corps has been acquiring the land where the lake and the
National Recreation Area are to go. Some of the people who have
had to sell to the Corps are bitter about the procedures by which
these sales have been accomplished, and they are persuasive when
they argue that there are not enough built-in safeguards to protect
them. Given the fact that much of the fuel for the opposition to the
dam comes from these bitter residents, the current procedures for
land acquisition are clearly suboptimal.

It used to be presumed that if people want to live on flood plains,
the government should not stop or even dissuade them; a proper role
for government was simply to assure that those living in flood plains
were aware of the risks. Flood plain zoning generally goes much
further, setting the government in systematic opposition to the deter-
mined risk taker. It may be that the characteristics of this silent
confrontation could be usefully illuminated.

The urban poor in the inner cities of Newark, New York City, and
Philadelphia who do not have cars will not be able to travel the 50 to
75 miles to the National Recreation Area, whether river based or lake
based, if there is no public transportation. What subsidies, if any,
would be required to provide such public transportation at prices
these groups could afford? If subsidies of this sort prove to be neces-
sary, those who make their approval of any particular form of the
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project conditional on its serving the needs of the urban poor ought
to insist that the project incorporate such subsidies. There is a risk of
self-deception if this problem remains unexamined.

The recreation area, politicians sense, will be used by different
groups if it is built around a river or around a lake. What character-
istics differentiate these two groups? A careful answer to this
question would clarify the currently muddled perception of winners
and losers.

3. Wilderness. Men can now move mountains, melt icecaps, turn
rivers around. Their power to assault leads to competing images of
nature as victim and nature as ward. In either case, nature is politi-
cized.

Doing nothing has now become a judgment: the act of not imple-
menting a technology to modify a natural phenomenon is politically
and morally different from the act of leaving nature alone at a time
of innocence. Apparently, Fidel Castro, following a devastating hurri-
cane over Cuba, went on the radio to accuse the United States not of
seeding the hurricane in a way that went awry, but of failing to seed
the hurricane, knowing that it would hit his country.”

Suppose a decision is made not to build the dam, and the follow-
ing year an immense crack develops in the Kittatiny Ridge, rocks
begin to tumble into the valley, the river becomes plugged, and a lake
builds up behind the plug. Does the Corps restore the navigable
waterway?®® That the river should have standing in such a decision
seems appropriate.” But if I were the guardian for the Delaware, I
would be perplexed. I would not want my ward to drown Port Jervis

“] owe the story, as well as the basic thought in this paragraph, to Edith
Brown Weiss.

2 The Corps of Engineers, in its Environmental Impact Statement, considered
the possibility of taking the dam apart at a later time. The two relevant para-
graphs are extraordinary enough to merit full quotation:

With the exception of a large permanent rock face at the left abutment,
occupation of the area by the project facilities does not in general consti-
tute an irreversible or irretrievable commitment of resources.

The major resource commitments are less enduring and of restorable
character, In areas of local protection works the natural stream banks will
be lost and replaced with flood walls and levees. The corridor of relocated
U.S. 209 due to grade adjustments requiring cut and file represents an
artificial land modification. These features could be removed and the area
completely restored to its pre-project uses, should future generations find
that such removal and restoration could serve some greater public econom-
ic or social good. The construction of the basic dam embankment although
very massive does not preclude its alteration or removal. While truly a
major undertaking, this change could be made for a compelling (and as yet
unknown) future need.
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and other human settlements on her banks. I would expect to see
some abridgement of her prerogatives. Why should I assume that my
river is a savage? Might not a river like the idea of being helpful to
man? It is not obvious to me that the end result of an enlargement of
rights must be an enlargement of selfishness.*?

The problem of rocks falling into the river was posed in a dis-
cussion between dam builders and dam stoppers at a university, a
setting that permits some of the usual rules of discourse to be sus-
pended. I look forward to the day when it is usual to have more
open, more self-critical, even more playful discourse. I do not argue
on grounds of efficiency alone; I rely on more than the enhanced
potential for resolution of conflict. Such arguments from efficiency
are not self-evident; if one knows one’s neighbors better, one may
want less to compromise with them. Improvements in discourse can
be better justified in terms of higher ends than the instrumental one
of “solving” the problem at hand. The new discourse would manifest
a fuller expression of the diversity of preferences and emotional
commitments of the participants., It would enhance the sensitivities
of both participants and bystanders to the complex, tragicomic pro-
cess of self-definition a culture goes through when it seeks to resolve
any of its hard problems, It seems worth pursuing for its own sake.
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* Part Two

People and Events

Despite its location on the fringe of megalopolis, the Delaware River is
still relatively unspoiled for most of its 300-mile length and is still unob-
structed by major dams. For almost two centuries it earned its freedom by
serving as a highway for commerce, its status formalized in the Anti-Dam
Treaty between New Jersey and Pennsylvania that remained in force from
1783 to 1953. Then, in 1955, long after commerce on the upper Delaware
had disappeared, the Basin suffered the worst flood of record and within a
decade after that it suffered the worst drought of record. For the first time
in history a serious effort to dam up the main stem was launched. But as
the project planning dragged on, delayed by the Vietnam War, a sharp
change in the public’s perception of major public works occurred. Opposi-
tion to the dam spread from those who would be forced from the valley to
a much wider group with broad concerns about growth, and finally created
a stormy battle.

Though the direct stimuli for the Tocks project were the flood and
the drought, many threads in the controversy start far back in history.
These threads are traced in the first essay of this section by Michael Reich.
The controversy itself, together with its main characters, is described and
analyzed by Harold Feiveson in the second essay.
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Table 2-1.

Time Line History of the Delaware River

Ca.
Ca.

Ca.

Prediscovery period—Lenni Lenape Indians occupy Water Gap and upstream flood plain, which they call the “Minisink.”

1609 —
1623 —
16756 —
1742 —
1783 —
1800 —
1832 —
1850 —
1923 —
1928 —
1930 —
1931 —

1934 —

1936 —
1949 —

1950 —
1952 —
1953 —
1954 —
1955 —

1956 —
1961 —

1962 —

Henry Hudson discovers Delaware Bay.

Dutch West India Company takes formal possession of river.

Colonized area ceded to the British.

Thomas Penn forces the Delaware Indians to leave.

Pennsylvania and New Jersey sign the Anti-Dam Treaty to protect fishing and navigation.

Navigation by rafts and Durham boats is commercially important.

Parallel canals open, eventually driving Durham boats out of business; coal is important commodity.

Railroads begin Lo compete with canals; Water Gap begins rise as fashionable resort,

New York, New Jersey, and Pennsylvania appoint commission to recommend a division of flow among the states,
New York starts legal steps to divert upper Basin water; New Jersey objects, case goes to Supreme Court.

Water Gap resort declines

Drought; Supreme Court compromises: limits New York's diversion to 440 mgd; New York moves ahead with
plans for upper Basin dams.

Corps of Engineers completes a Basinwide survey—publishes “308" report; recommends against federal control,
proposes interstate agency.

Incodel formed,

(June) Driest June in 78 years; water shortage in New York City (upper Basin dams not yet built because of the
Depression and war).

Pirnie Report recommends dam at Wallpack Bend, others in New York,

New York asks Supreme Court to increase New York's diversion to 800 mgd; New Jersey, Pennsylvania enter case.

New Jersey, Pennsylvania abrogate Anti-Dam Treaty of 1783.

Supreme Court accepts a compromise, but permits 800 mgd for New York,

{August) Largest flood of record ocecurs on Delaware.

(September) Congress asks Corps to recommend flood control measures,

(January ) Corps holds hearings on flood damage.

(March) 700 acres of New Jersey park land including Sunfish Pond quietly traded to the utilities, who want it for
pumped storage.

(September) DRBC is established by Congress.

(1961-1965) Worst drought of record.

Federal government funds the Delaware Estuary Comprehensive Study (DECS).

(August) Corps’ comprehensive study submitted to Congress as House Document 522; study fills 11 volumes;
Congress authorizes Corps’ plan.
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1964 —
19656 —

1966 —

1967 —
1968 —
1970 —

1971 —
1972 —

1974 —

1975 —

Public hearings on Tocks lead to first organization of opponents: Delaware Valley Conservation Association,
(July) DRBC exercises authority at climax of drought: allocates water between New York and lower Delaware;
Yard's Creek Pumped Storage plant goes into operation,

DECS study appears, offers alternative pollution abatement programs; National Park Service Master Plan for
recreation area around Tocks appears.

(Mother’s Day) Newly formed Lenni Lenape League organizes first protest pilgrimage to Sunfish Pond.

(Fall) First local landowners notified of condemnation; class action suit to stop Tocks is filed (dismissed on a
technicality by Supreme Court in 1968).

Justice William O. Douglas joins protest march to Sunfish Pond.

Utilities agree to compromise that leaves Sunfish Pond intact, will expand Yard’s Creek instead.

(danuary) NEPA becomes law: requires Environmental Impact Statements on all federal projects; establishes CEQ.

(November) Corps submits eight-page Impact Statement on Tocks, ignites new public indignation.

(December) Save-the-Delaware Coalition is formed.

(October) Corps releases expanded Environmental Impact Statement along with McCormick Report.

(February) Russell Train, in letter to Army, says CEQ approval depends on solution of environmental problems,
especially eutrophication problem raised by McCormick Report.

(September) Governor Cahill announces seven conditions that must be met for his approval of dam.

(February ) Squatters evicted in sudden early morning raid. Adverse publicity for Corps,

(August) Congress authorizes one and one-half million dollar comprehensive study of Tocks under direction of
Corps of Engineers.

(October) URS/Madigan-Praeger and Conklin & Rossant chosen to carry out study; “Study Management Team,”
including Corps, DRBC, and state government officials specify broad scope for study.

(July) With study finished, DRBC meets to consider Tocks. Three governors (N.J., N.Y., Del.) vote against
proceeding with construction, one (Pa,) votes for; the federal representative abstains; in a second vote, a majority
votes for continued land acquisition for a park,

(October) Corps in letter to Congress recommends deauthorization, but bills to deauthorize remain dormant.
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* Chapter 2

Historical Currents

Michael Reich

I. ADAM IS BORN

FLOODS BATTER THE NORTHEAST;
73 KILLED, DAMAGE IN BILLIONS;
4 STATES DECLARE EMERGENCIES

—Front page headlines,
The New York Times,
August 20, 1955

East Stroudsburg, Pa. August 20, 1955—Chaos and benumbed shock overlie
this area today in the wake of the worst flood in its history.

There are thirty bodies in one funeral home alone, and no one knows
how much higher the figures will go. Some estimates are at least 100.
Helicopter pilots this afternoon reported seeing at least nine bodies float-
ing in the still wildly overflowing Delaware River.

The greatest concentrated tragedy was at Camp Davis, the summer
colony of fourteen modest bungalows near Analomink, three mines north-
west of here. More than forty persons, most of them women and children
from New York and New Jersey, were vacationing at the camp.

The toll at Camp Davis was twelve persons known dead and nineteen
missing. . ..

It was there that the normally placid Brodhead Creek flashed up
twenty-five to thirty feet in fifteen minutes Thursday night.

The camp residents fled to a building on slightly higher ground. As they
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reached the attic, the structure collapsed hurling them into the turbulent
water. . . .

—The New York Times,
Sunday, August 21, 1955

... the whole problem of flood control in the New England and Middle
Atlantic States must now undergo searching examination. Obviously the
whole existing system of dams and similar measures was grossly inadequate
last week, and we paid heavily for that inadequacy. What measures need to
be undertaken to prevent a repetition of this disaster? Our people look to
and expect that our national, state and local govemment officials will
answer this question and initiate promptly the needed remedial measures.

—The New York Times,
Editorial,
August 22, 1955

On August 11, 1955, the New York City Weather Bureau issued a
hurricane alert, warning the area’s residents to brace themselves for a
disaster. Hurricane Connie, with over 150 mile-per-hour winds, was
traveling up from the South Atlantic, and meteorologists feared that
it might strike the densely populated urban area around New York.
But on that Thursday afternoon, the path of Connie turned to the
west and let loose its winds 500 miles south of New York on the
Carolina coast. By the time she reached New York City on Friday,
August 12, Connie’s winds had slowed to a mere 75 miles per hour.
A Weather Bureau spokesman declared, “It’s as weak as a hurricane
can be.”

The third hurricane of the 1955 season, Connie packed more
water than wind. The heaviest rains were on the coast, creating unex-
pected flooding problems for New York City. Between Thursday
night and Saturday morning, 9.37 inches of rain fell on the city,
cutting off electricity and telephone service to thousands of cus-
tomers. The most disruptive incident was a two-hour halt for all
trains to and from Grand Central Station. Connie continued to lose
her punch as she moved northwest, and by the time she passed over
the Great Lakes on Sunday (August 14) she was “just another rain-
storm.” By Monday, most of the damages in New York City had
been cleaned up. For inland areas, Connie had been a mixture of
blessings and sorrows. The rains saved many northeastern “drought-
suffering farmers’ from ruin and poured 18 billion gallons of water
into four New York City reservoirs, filling them to 92 percent capaci-
ty compared with 74 percent one year earlier. But at the same time,
Connie had left in her path 41 deaths.
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While Connie disappeared over the Great Lakes, another hurricane
named Diane was brewing in the West Indies. Early in the morning of
Wednesday, August 17, Diane struck the North Carolina coast with
90 mph winds. The next day, the Weather Bureau announced that
Diane had lost her force and the threat to New York City no longer
existed. A Weather Bureau bulletin, which described Diane as a mere
“storm” rather than a hurricane, noted that ““the only serious danger
now is from heavy rains and flooding.” The same article in The New
York Times remarked that Diane’s rains ‘“were much lighter than
those that danced attendance to her big sister, Connie.”' That Thurs-
day, New York City relaxed “with Diane’s passage into meteoro-
logical history™ as the Washington Office of the Weather Bureau
shifted its attention to a new low pressure area out at sea. News of
Diane was completely absent from the front page on Friday, August
19, and the weather summary at the back of the Times spoke of the
“remains of Diane.”

It was one of those quirks of nature that revived Diane on Thurs-
day night and transformed her into a “full-fledged flood-maker.”
Weather forecasters were all but ignoring Diane on Thursday as she
dwindled to an apparently harmless low pressure area in central
Pennsylvania. Then:

... her winds reduced tp a comparative whisper, ... [Diane] sucked in
vast quantities of moisturedaden air from over the Atlantic
and . . . dumped the water by the ton in advance of her leisurely path.?

These new flood waters, unable to soak into grounds saturated one
week earlier by Connie’s rains, wreaked havoc throughout the North-
east. Pennsylvania, New Jersey, Connecticut, and Massachusetts were
the worst damaged. Eight cities in Pennsylvania, including Scranton,
the state’s fourth largest, were without drinking water, power, or gas.
And in New Jersey, four northwestern and central counties were
declared disaster areas, as helicopters, scows, boats, and amphibious
vehicles were mobilized to rescue those stranded in flooded and low-
lying areas. Backup flood waters from tributaries washed away mas-
sive bridges spanning the Delaware River at Yardley, Phillipsburg,
and Columbia.

Those areas struck most savagely by floods—and with the most
tragic accounts of human suffering—were largely cut off on Friday,
and it was not until Saturday, August 20, that the news became
widely known. Some areas of East Stroudsburg, near the Delaware
Water Gap, had been flooded to a depth of ten feet, and tributaries
near the Gap alone counted 45 dead and 70 missing. The Camp Davis
tragedy was the most concentrated source of suffering and death, but
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similar incidents of flash floods on tributaries left Hurricane Diane
with the reputation of a killer. The August 1955 floods in the Dela-
ware Valley surpassed previous records set in 1936 and 1903 rain-
storms. Later tabulations counted 99 deaths in the Delaware River
Basin—all on the Brodhead Creek—and damages totalling nearly one
billion dollars. It was by far the worst flooding ever experienced in
the Basin, and it was to have important and long-lasting impacts.

Although plans for the Tocks Island Dam and reservoir can be
traced to the late 1920s, the stimulus to begin real planning arose out
of the flood waters of Hurricanes Connie and Diane. The floods of
August 1955 shocked the public, sparked state and federal govern-
ments to action, and gave the Corps impetus to reconstruct the Dela-
ware River Basin water resources through a comprehensive plan. It is
noteworthy that although the floods of 1955 formed the immediate
catalyst for the chain of events that solidified the Tocks plans, all the
deaths and a large amount of the damages in 1955 occurred on the
Delaware tributaries, not the mainstream which would be protected
by the Tocks Island Dam.?

Within one week after the rains stopped, the U.S. Army Corps of
Engineers initiated a survey of the damaged areas to assess the need
for flood control. Although beginning in the 1920s the Corps had
conducted numerous investigations of possible dam sites in the
Delaware River Basin, its reports had consistently concluded that the
severity of floods in the Basin did not warrant federal expenditures
for control measures. Dam construction on the Delaware had also
been opposed by the Interstate Commission on the Delaware River
Basin (Incodel), a body formed in 1936 by the Basin states to coor-
dinate management of Basin water resources. Incodel consistently
opposed federal participation in its watershed. The floods of 1955,
with their overwhelming costs in property and human life, cataly-
tically transformed this situation. Nature’s intervention set in motion
a planning process for comprehensive Basin development, which be-
came the basis for the Tocks Island controversy.

In mid September of 1955, the Senate Public Works Committee
issued a formal request to the Corps of Engineers to review prior
reports on the Delaware, to determine the extent of flood damages,
and to recommend those measures necessary to prevent similar
disasters. As part of this survey the Corps held hearings in January
1956 in Philadelphia and in three of the cities struck by the floods—
Stroudsburg, Port Jervis, and Trenton—in order to secure data on
damages and to record local views on the proposed investigation and

AThe role of the Tocks Island Dam in preventing floods is discussed in detail
in essay 6 in this volume.



Historical Currents 49

on preventive measures. These hearings marked a major turning point
in the history of the Delaware River Basin management. Many of the
local officials and politicians who testified called for federal and state
cooperation to develop the Basin’s water resources, while the Demo-
cratic administrations in New Jersey and Pennsylvania appealed for
federal government aid and leadership.

Among the private groups that began to organize was the Delaware
River Basin Research, Inc., whose proclaimed purpose was the fur-
thering of public knowledge about water resources management. This
group, later renamed the Water Research Foundation, was an active
lobbying force for the Basin’s industrial interests, and its members
included representatives from various power companies, petroleum
and chemical firms, consulting companies, ete. It subsequently re-
ceived a $131,000 grant from the Ford Foundation and gave a con-
tract to the Syracuse University Research Institute to analyze the
legal, fiscal, and governmental problems involved in managing water
resources on an interstate stream.

The Corps of Engineers, in the same period, was gearing up to
develop a comprehensive regional plan. By April 1956 it was cir-
culating copies of a preliminary procedural plan. And in December
1956, the Philadelphia Office of the Corps submitted its *“‘Procedural
Plan of Survey” to the Chief of Engineers for approval. The survey
was divided into 24 separate components, many of which were pre-
pared by federal and state agencies other than the Corps, including,
for example, the Office of Business Economics, the National Park
Service of the Department of Interior, and the Federal Power Com-
mission. The Corps supervised the various studies, designed the com-
prehensive plan, and prepared the final report.

In June 1960, the eleven-volume survey was completed. The
fundamental purpose of this massive attempt at rational multiple-
purpose planning for the entire Basis was set out in the preface:

Of prime importance is water; man can survive without food longer than
without water. What is true of the individual is true of his civilization.
History has proven that civilizations perish, dwindle, or migrate because of
lack of water, which in most instances occurs when the demand exceeds the
supply. This does not happen all at once, but is in nature a slow process;
however, if the impending disaster is evaluated and provided for, the loss
of growth and development can be prevented.

Lest we forget—the water resources problems of the future loom large
indeed. We must aim to provide for future generations. If we persist in
conservative planning, our efforts will not fulfill our needs. We must plan
broadly so that it is possible to achieve our goals.®
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The Corps believed that the Basin’s needs could not be denied. There
were the natural disasters—the droughts and the floods—that had to
be prevented and the ultimate shortage of supplies that had to be
avoided. Congress had decreed that the Corps was responsible for
averting further disasters in the Delaware River Basin. The Corps felt
it had a mission; the comprehensive plan with its dams and reservoirs
was its means.

In August 1962 the Delaware River Basin Report was submitted to
Congress as House Document 522, and that fall it came before its
Committees of Public Works. The hearings before the Flood Control
Subcommittees were cursory and brief. Only representatives for the
Corps of Engineers testified, and in the House Subcommittee, for
example, the project was approved after less than twenty minutes of
discussion. Once approved by the House and Senate Committees on
Public Works, the entire eleven-volume Delaware River Basin Com-
prehensive Plan became part of the omnibus Flood Control Act of
1962. Congress, which was preparing to break for elections, subsc-
quently passed the Act (Public Law 87-874) in a voice vote, and the
Delaware River Basin Comprehensive Plan, along with nearly 200
other public works projects, became law.

The Corps’ development plan for the Delaware watershed pro-
posed eight major multiple purpose dam projects requiring both
federal and nonfederal participation: at Prompton, Tocks Island,
Bear Creek, Beltzville, Aquashicola, Trexler, Maiden Creek, and Blue
Marsh (map, p. xiv, shows those in place in 1976). The keystone to
the comprehensive plan was the Tocks Island Dam and Reservoir—
the only project proposed for the main stem of the Delaware River
and by far the largest and most expensive component of the Basin
plan. Tocks Island lay in the middle of the river five miles above
the Water Gap. The earth and rock-fill dam was to be 160 feet high,
and would create a long, narrow lake, rarely exceeding 2,000 feet in
width, extending 37 miles up the Delaware Valley from Tocks
Island to Port Jervis. From its vantage at Tocks Island the dam would
control a drainage area of almost 4,000 square miles, one-half the
total Delaware Basin runoff above Trenton. The project’s multiple
purposes included water supply, recreation, flood control, and
hydroelectric power. The total project cost was estimated in 1962
at $120 million. The dam not only overshadowed all other water
development projects planned for the Delaware River Basin, but
promised to be one of the largest dams in the East,

In 1965 Congress expanded the Tocks project through the crea-
tion of the Delaware Water Gap National Recreation Area (PL
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89-158) centered on the proposed Tocks Island Dam and Reservoir.
For this purpose, Congress approved $37 million for acquiring
48,000 acres of land around the reservoir area and $18 million for
construction of recreation facilities, DWGNRA thereby became the
first inland national recreation area authorized east of the Mississippi.

The Tocks project would have its major impact in Warren and
Sussex Counties of New Jersey, and Monroe and Pike Counties of
Pennsylvania. These counties might loosely be termed the “‘primary
impact area.” It is from this region, and particularly the “taking
area’’ within it (in which private property has been purchased by the
government) that opposition to the Tocks Island project originated.
The more than 20,000 people living on the approximately 8,000
properties slated for acquisition were losing an irreplaceable natural
resource, It was a few spokesmen for these people who galvanized
much of the initial opposition to the dam. In doing so, they had to
fight a momentum to dam the Delaware which had gathered over five
decades.

Il. THE DELAWARE OF THE PAST

Europeans first came to the Delaware River in the seventeenth cen-
tury. Henry Hudson is credited with discovering the expansive bay in
1609 while searching for a route to the Indies, but instead of travel-
ling up the waterway, he chose to continue north, eventually ex-
ploring the river which now bears his name. A few years later, a
Dutch adventurer, Cornelius May, came to the same spot, giving his
name to one of the outer capes. The river was named for Lord
Delaware, and, in 1623, the Dutch West India Company took formal
possession of the Delaware. Control over the river, whose broad
waters and deep channel provided easy access far into the interior of
the new country, changed hands several times in the next few dec-
ades, going from the Dutch to the Swedes to the British and back to
the Dutch, until in 1675 the colonized area was ceded to the British.

Indians came to the Delaware River Valley long before white men,
and tribes of the Lenni Lenape nation, who called the river “the
great tidal water stream,” inhabited the area near the Water Gap.
They also gave the large level area north of the Gap the name of
Minisink, meaning “the water is gone,” and this led early westermn
explorers of the region to speculate that the area once contained a
large lake, which disappeared when the Gap was formed. In the early
1700s the Europeans began to establish missions among the Indians,
and by mid century their houses were scattered throughout the Dela-
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ware, Lehigh, and Susquehanna Valleys. Although six or seven
distinct tribes lived in the area, Europeans referred to all Indians with
the same name, simply as the Delaware Indians.*

The first white settlers to the Minisink Valley were Dutch from
New York, who traveled down from the north. The original attrac-
tion to the Minisink was copper. Dutch explorers who reached the
Valley in 1657 by traveling up the Hudson to Kingston and then
overland to the southwest were shown the valuable metal ore by
Indians. They reported the discovery to their mother country, which
was in need of the metal, and subsequently began a costly program
to modernize Indian trails leading from Kingston to the area with
copper deposits three miles above the Water Gap. This 104-mile
stretch of road, the Old Mine Road, was the first road of any con-
siderable length built in the United States. The trail is believed to
have been completed as early as 1659, and in 1689 the first recorded
white settler located in a valley one mile above what today is Port
Jervis,

The road’s construction opened up the area, and communities
were established in the Minisink Valley for 40 miles or more on both
sides of the river. Initially Minisink settlers traveled by the road to
Kingston several times a year to sell their cider and wheat and to buy
salt and other necessities, but once the more treacherous rapids were
cleared in the river, most trade turned downstream and the road
gradually fell into disuse.® Many of the homes established along the
Old Mine Road during the 1700s still stand, and their threatened
destruction by the Tocks project has been one of the deepest sources
of bitterness and opposition to the project among the local inhabi-
tants.

By the late 1700s the Delaware River had become one of the new
nation’s major interstate waterways. Its two main tributaries, the
East Branch and the West Branch, rose in the western slopes of the
Catskill Mountains of New York State, then joined together at Han-
cock, New York, to form the main stem, which wound its way to the
southeast through rolling hills rich with timber. This portion of the
river, from a few miles above Hancock to just below Port Jervis,
served as the boundary between New York and Pennsylvania. The
Delaware then met New Jersey at a point known as Tri-State Rock,
where it turned 90 degrees to become the Pennsylvania- New Jersey
line, and followed the Kittatinny Range of the Appalachian Moun-
tains to the southwest. Fifty miles downstream from Port Jervis, the
river cut sharply again, this time through the steep slopes of the
Delaware Water Gap, flowing more leisurely to the south, past new
factories at Trenton and Philadelphia, into the estuary of the Dela-
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ware Bay, and eventually into the Atlantic Ocean. Although the
upper reaches of the river’s 290 miles from Hancock to the Bay were
sprinkled with rapids and riffles, the Delaware, in comparison with
raging western rivers like the Columbia and the Colorado, was tame
with age.

The records of an interstate court case in the 1930s concerning
diversion of waters from the Delaware River Basin provide a rich
source of firsthand accounts of early navigation on the river. From
the testimonies of 80- and 90-year-old residents along the river, New
Jersey hoped to prove, for its legal argument, that the Delaware was
navigable. These old timers described the two major modes of trans-
portation that existed around the turn of the nineteenth century:
rafts, and arklike vessels known as Durham boats. The rafts were
enormous; two of them lashed together, as they often were, ex-
tended 40 to 50 feet wide and 180 to 200 feet long. They usually
carried timber and sometimes carried sawed cherry and beech board
from the headwaters of the river in New York to the mills and
markets in Trenton and Philadelphia. These rafts served an important
transportation function, often ferrying passengers down stream, and
gave rise to numerous hotels along the river’s banks for the raftsmen.
It was not uncommon for 20 to 25 rafts to tie up at a single mooring
where the expert pilots and raftsmen were resting for the night.
Rafting continued as a major business until the twentieth century
when, due to deforestation, the lumber business began to decline.
Rafts on the Delaware finally disappeared in the mid 1920s.

Durham boats, invented by Robert Durham in 1723, came into
regular use on the Delaware in the mid eighteenth century and at
their peak in the early 1800s, several hundred of these vessels plied
the river, employing two or three thousand men. The boats were
described as somewhat longer and narrower than canal boats, in a
shape resembling a “‘weaver’s shuttlecock.” Empty boats were poled
upstream close to shore, so that their operators could use over-
hanging limbs and brush to pull themselves along. On return trips
they carried minerals, flour, stone, sand, and other materials needed
in the industrial cities of Trenton and Philadelphia.

Use of Durham boats declined precipitously when the Lehigh Coal
and Navigation Company’s canal began operations in 1832 and the
Delaware Division Canal opened two years later. The Lehigh Canal
was 73 miles long and paralleled the Lehigh River from Easton to
White Haven, Pennsylvania; the Delaware Division Canal paralleled
the Delaware River on the Pennsylvania side for 60 miles between
Easton and Bristol. These canals did away with the necessity to wait
for high water to transport goods and eliminated the physical strains
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of fighting the current to go upstream and the dangers of maneuver-
ing the rapids to go downstream. New towns were opened up for
development and their industries began to flourish. The total tonnage
of coal and other commodities hauled on canals reached its peak in
1855. Soon thereafter, with vast construction and rapid acceptance
of railway transport, canals began to decline in use, and by 1901,
both the Lehigh and Delaware Division Canals were losing money.®

Because of its importance to navigation, the protection and en-
hancement of the Delaware’s channels began early. In 1783, in order
to protect fishing and navigation interests, Pennsylvania and New
Jersey signed an Anti-Dam Treaty, which prohibited the building of
structures completely across the Delaware.” This Treaty was actually
an interstate compact and provided that the river “‘in the whole
length and breadth thereof, is and shall continue to be and remain a
common highway, equally free and open to the use, benefit, and
advantage of the said contracting parties.”® Numerous acts based on
the Treaty, conceming navigation and bridge construction, were
passed in later years by both states. For 170 years this agreement not
to obstruct the river was upheld, until it was abrogated in 1953 at a
time when the two Delaware states were involved in an intense inter-
state controversy, to be discussed later.

The railroad brought other changes to the Delaware and its
environs. In 1820 only a solitary hut stood at the Water Gap, but
once the area was connected to Philadelphia and New York by rail,
the number and size of resort establishments grew rapidly. By the
turn of the century the riverfront at the Gap had become a fashion-
able resort area, offering bathing beaches, motor boats, canoes, and a
chance to escape the summer heat of the cities for cool mountain
air. And by 1930 the Gap could boast a choice among nearly twenty
hotels.

Until the 1920s the main uses of the Delaware River were naviga-
tion and recreation, although the river also supported substantial
sports and commercial fishing activities. But demands on the river
were changing. In the late 1920s New York City experienced critical
water supply problems which led it to propose and then procure
out-of-Basin diversions from the Delaware watershed, against the
violent objections of the downstream riparian states, New Jersey,
Pennsylvania, and Delaware. The political history of this conflict
over the Delaware’s waters as it has unfolded since the 1920s well
sets the stage for the more recent conflict over the Tocks Island
Dam, for many of the salient political and technical issues that have
marked the Tocks controversy have persisted in one form or other
almost unabated for over half a century.
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IIl. THE EARLY CONFLICTS

“There is a sobering finality in the construction of a river basin develop-
ment, and it behooves us to be sure we are right before we go ahead.”?

In the 1920s there emerged the first systematic plans to exploit the
Delaware River for municipal and industrial water supply. Although
many of these early plans became sources of interstate friction and
were never realized, they did contribute greatly to structuring
present-day development schemes. Three major themes characterized
this early period, and indeed the entire period up to the floods of
1955, First, New York City increasingly tumed to dams on the Dela-
ware tributaries to “solve’ its periodic shortages. From this policy
originated many of the early conflicts. Second, there were recurrent
problems in establishing an agency to manage Basin water resources
and to deal with federal-interstate disagreements. Third, natural
disasters, both floods and droughts, repeatedly tested the decision
making process.

For most of the towns in what would later be defined as the
Delaware Basin Service Area (reaching from the Delaware’s northern-
most headwaters past Kingston, New York, to Bridgeport, Connecti-
cut, south past New York City, and including eastern Pennsylvania,
northern Delaware, and the entire state of New Jersey) water supply
problems in the early twentieth century had not reached a point
where the allocation of Delaware waters was a major issue. Trenton,
Camden, and Philadelphia were pumping water for municipal and
industrical uses from the river and then returning it—as they continue
to do today. But New York City, which had been obliged early on to
reach beyond the ambient, brackish Hudson to the fresh waters of
the Hudson-Mohawk Valley, was facing the prospect of a severe
shortage. The Catskill water supply system, scheduled for completion
in 1928, would add significantly to the Croton Reservoir system, and
additional ground water supplies would boost the City’s dependable
yield to above one billion gallons per day. But the City’s water needs
were growing even more rapidly, and the Board of Water Supply
thought it only prudent to begin an investigation of other
sources.’

Five altermatives were proposed, and four were rejected. The re-
maining proposal—to divert for the first time the headwaters of the
Delaware River—appeared most advantageous to the City. Although
it would initially require high capital construction costs, it was not

D Phis is a quote from the President’s Water Resources Policy Commission, A
Water Policy for the American People, 1950.
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subject to debt limits, and it minimized operating costs, which would
have to come out of the City’s annual budget. It also avoided the
politically difficult tasks of plugging up New York City’s decades-old
leaky water mains or of imposing metering on industries and resi-
dents accustomed to low, flat rate water prices. The project would
supply an estimated 600 million gallons per day (mgd) of pollution-
free mountain water from five Delaware tributaries, with gravity
funnelling the precious resource into a reservoir on Roundout Creek,
a Hudson tributary on the eastern side of the Catskill mountains, and
then down to the City. All in all, the idea of damming the head-
waters of the Delaware rather than using the polluted Hudson or its
tributaries was very attractive to City officials. But gaining approval
for the new reservoirs was not as easy as these officials had hoped.

In addition to the expected opposition from local residents whose
homes and farms were to be flooded by the reservoirs, New York had
to contend with the interests and demands of the downstream states.
Although earlier conflicts had erupted between New Jersey and
Pennsylvania over the use of the river, the states had not devised a
legal mechanism, other than the 1783 treaty, for managing the Dela-
ware River Basin. New York’s entry into the debate, however, moti-
vated the legislatures of New York, New Jersey, and Pennsylvania to
authorize, in 1923, the appointment of a commission to draft an
interstate compact for dividing the river’s flow between the three
states.

As negotiations continued into 1926 without any agreement in
sight, the New York City Board of Water Supply made an ominous
announcement: according to its calculations, by 1935 the City’s
water consumption would equal the available supply. Finally, in
1928, flaunting opposition by the downstream states, New York
initiated legal steps to divert the Delaware headwaters. New Jersey
responded to New York’s threat to reduce unilaterally the Delaware’s
flow by filing a bill of complaint with the United States Supreme
Court in April 1929 to halt all out-of-Basin diversions proposed by
New York. Pennsylvania jointed the suit as an intervenor to protect
its commercial, industrial, and community interests within the water-
shed. The Court appointed a Special Master to hear the states’ argu-
ments and supporting oral testimony, and thus was born the
Delaware Diversion case, which established many of the basic issues
that were to persist to the present day.

New Jersey argued four main points: first, that New York’s pro-
posed diversion would obstruct a navigable interstate waterway
without the legally required consent of Congress, the Secretary of
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War and New Jersey; second, that the diversion would deprive
riparian owners along the river of the “natural, unobstructed and
undiminished” flow of its waters, thereby violating common law as
adopted and applied in New York and New Jersey;'? third, that the
diversion would adversely affect its own plans to develop navigation,
hydroelectric power, and sanitation facilities, as well as harming the
estuary and its oysters, the shad, municipal water supplies, farming,
and recreation; and fourth, that there was no necessity for the diver-
sion, since New York possessed other possible sources and was
wasting water by failing to extend its metering and by maintaining
the same water rates for over 50 years. In sum, New Jersey claimed
that the diversion would impose an irreparable damage on the state
and its citizens and demanded an immediate injunction.

New York, in tum, claimed that the diversion would have no
injurious effects. Instead, the state argued that the reservoir system
would actually be beneficial by removing flood and “waste waters”
from the river that would otherwise flow to the sea without bene-
fiting anyone and often causing damages. According to New York’s
counsel, the dams would allow releases during the dry months of
July, August, September, and October, and level the river’s flows,
thereby improving water quality. Finally, New York pointed out that
the City had an imperative need for water supplies and that previous
attempts to reach an agreement with New Jersey and Pennsylvania
had been rebuffed.

After hearing months of expert testimony from hydraulic, water
supply, and sanitary engineers, from geologists, biologists, and agri-
cultural specialists, and from many lay witnesses, the Special Master,
Charles N. Burch, filed his report on February 2, 1931. Burch ruled
that “no state should have a monopoly of the stream,”! and that “a
reasonable diversion by New York City should not be enjoined.”'?
Burch then proceeded to propose an equitable formula for diversion
that would resolve New York’s water supply problems without im-
posing substantial damages on New Jersey. He reduced the amount
of the diversion from 600 mgd to 440 mgd, and he instituted mini-
mum flows of 1,535 cfs at Port Jervis and 3,400 cfs at Trenton.

The Special Master was not in a position to suggest and analyze
inventive solutions radically different from the main arguments pre-
sented by the states. His primary responsibility was to balance the
conflicting demands of the involved states, his primary task to sort
out conflicting expert testimony—to look for “outstanding facts
from which the lay mind can safely draw inferences.”'* He did this
task well, examining the experts with great care and listening not
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only to the experts but as well attaching “considerable weight to the
evidencf of numerous lay witnesses who live on the banks of the
river.”"!

Two years after New Jersey filed its complaint, Supreme Court
Justice Oliver Wendell Holmes accepted the Special Master’s Report
and its conclusions, and in May 1931 he presented the Courts’s
opinion:

A river is more than an amenity, it is a treasure. It offers a necessity of life
that must be rationed among those who have power over it. New York has
the physical power to cut off all the water within its jurisdiction. But
clearly the exercise of such a power to the destruction of the interest of
the lower States could not be tolerated. And on the other hand equally
little could New Jersey be permitted to require New York to give up its
power altogether in order that the river might come down to it undimin-
ished. Both States have real and substantial interests in the River that must
be reconciled as best they may be. The different traditions and practices in
different parts of the country may lead to varying results but the effort is
always‘ sto secure an equitable apportionment without quibbling over for-
mulas.

The Supreme Court’s decision finally gave New York the official
approval it needed for proceeding with plans to dam the headwaters
of the Delaware and settled, though only temporarily, eight years of
interstate bickering over water supply.

While the Court case was developing, another strand leading to the
Tocks Island Dam began to unwind. In 1927 Congress passed a
Rivers and Harbors Act, which embodied two new planning con-
cepts: comprehensive management of Basin resources, and multiple
purpose development. Section I of this Act, derived from House
Document 308 (69th Congress, 1st Session), authorized the United
States Army Corps of Engineers to conduct a series of Basinwide
surveys of navigation, flood control, hydroelectric power, and irriga-
tion needs to assess the feasibility of federal projects.

The survey of the Delaware conducted under this Act, known as
the “308 Report,” was important in two respects. First it contrib-
uted to transferring initiatives for Basinwide planning from the
states to the Corps of Engineers, a trend that was further advanced
by bitter political antagonisms generated during both the unsuccess-
ful compact attempts of the 1920s and the ongoing Supreme Court
case. Second, the broad investigation of the Delaware’s needs
contained in the 308 Report structured the future thinking of water
resource planners. The Report identified all the “outstanding” power
and water storage sites in the Basin (including Tocks Island) which
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marked the later plans; and many of the Report’s analyses and
recommendations in January 1934 have remained virtually unaltered
during the following 40 years.

However, in 1934, the Corps concluded that there was no urgency
for dam construction in the Basin. The 308 Report noted that al-
though disastrous flooding had occurred in the Lehigh Valley on
several occasions, the Delaware Valley had not experienced any
major floods since 1903, and that flood was judged to have a period-
icity of 150 to 300 years. The Corps stated categorically that “there
is no record of any flood on the Delaware which attained the magni-
tude of a disaster or caused great loss of life or property.” The report
concluded:

The localities subject to flooding are widely scattered and flood losses
occur so seldom that it is improbable that local support could be gained
for any general flood-control project. Such flood problems as exist are
purely local in character and in the few instances, where any considerable
expenditure for protection is justified, it could properly be met by local
interests without any Federal Contribution.'®

The Corps concluded that while the Delaware was an important
potential source of water supply and power that would probably be
used at a future date, rather than the federal government assuming
responsibility for such developments within the Delaware watershed,
future projects “should be coordinated, supervised, or controlled” by
an interstate agency. With this, the Corps handed responsibility for
managing the Delaware River Basin back to'the states.

At first the states needed some outside encouragement and sup-
port in the new undertaking. The country was in the depths of the
Depression, and Roosevelt was initiating a vast array of New Deal
programs that concentrated governmental powers in Washington. By
1935, partly in reaction to centralization, a nationwide movement
towards greater interstate ties began, with New Jersey, New York,
and Pennsylvania becoming the first states to establish Commissions
on Interstate Cooperation. Representatives from these commissions
and several federal agencies formed the nucleus of a group which in
1936 established the Interstate Commission on the Delaware River
Basin (Incodel) to coordinate regional management of the Basin.

Incodel was created, not by compact, as had been attempted in
the 1920s, but as the product of parallel legislation in Pennsylvania,
New Jersey, New York, and later Delaware. Its mode of operation,
which required the approval of eight legislative houses before any
concrete actions could be taken, made Incodel into a mere channel
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for agreement among the participating commissions and assured that
it could not develop any measure of independence. Incodel also soon
developed a strong antifederalist bias and solidly opposed federal
intervention in Delaware River affairs. Partly for these reasons, in its
early years Incodel shunned expensive plans that would require fed-
eral aid, and it focused almost entirely upon pollution control.

However, the policy began to shift after the war, especially in
response to a severe drought that struck the Northeast in 1949. In
the summer of that year, New Jersey and parts of New York experi-
enced their driest June in the 78 years of weather records, and New
York City water supplies dropped precipitously. The City turned to
other available sources of water, squeezing an additional 50 million
gallons a day from wells, ponds, and infiltration galleries tapped on
Long Island and Staten Island, while officials implored residents to
cut back on consumption. In mid October, due to light summer
rainfalls and an upsurge in water consumption in the fall, City reser-
voirs registered only 50 percent capacity—the lowest level since their
construction in 1916. Mayor Fred O'Dwyer called the situation
“most serious,” and in late December instituted a conservation pro-
gram of “dry” Thursdays. On December 30, a spokesman announced
that if consumption continued at the same rate, New York had only
71 days left before its water would be gone and only 44 days before
pressure would fail.

One reason for New York's severe but brief water shortage in 1949
was that none of the reservoirs authorized by the 1931 Supreme
Court case had been completed. Construction of two dams on Dela-
ware tributaries (the Pepacton Reservoir on the East Branch and the
Neversink Reservoir on the Neversink River) and of one dam on a
Hudson tributary (the Rondout Reservoir on the Rondout Creek)
had been postponed, first by the Depression and then by World War
II. If, in 1949, New York had had this additional 440 mgd of
Delaware waters (335 mgd from Pepacton and 105 from Neversink),
the drought would not have caused such an extreme water shortage.
The City responded to the crisis by announcing plans for a new
reservoir at Cannonsville on the West Branch of the Delaware River,
again choosing neither to develop the upper Hudson nor to attack
more fundamental causes of the shortage such as the massive leaks in
the City’s water system and the lack of metering.

The crisis atmosphere produced by the intense drought and by the
threatened diversion provided a major impetus to an Incodel pro-
posal to survey the Delaware River Basin, and in the winter of 1949,
at the height of the water shortage, the legislatures of New York,
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Pennsylvania, and New Jersey appropriated funds to investigate
possible development schemes. Incodel contracted two engineering
firms—Malcolm Pirnie Engineers, and Albright and Friel, Inc.—to
design an integrated plan to meet water needs in the Basin until the
year 2000. Incodel received the consulting firms’ final recommenda-
tions, known as the “Pirnie Report,” in August 1950 and presented
them to the state legislatures the following month. The Pirnie Report
recommended a two-stage development of the Delaware River Basin,
the first stage to include two dams on Delaware tributaries in New
York and a main stem dam at Wallpack Bend, between the Water
Gap and Port Jervis. (This dam would later be shifted a few miles
downstream to the Tocks Island site due to unsatisfactory geologic
conditions of the original location.) The eight-page report concluded
with the recommendation that:

... immediate consideration be given to the establishment by compact of
a Delaware River Water Commission, with appropriate representation from
each of the proprietary states, to which would be delegated power to plan,
finance, construct and operate the Stage 1 integrated water project, to sell
water service capacity to political sub-divisions and other water supply
agencies and to provide stream flow regulations which would benefit each
of the proprietary states.'”

By 1952, New York despaired that the recommendations of the
Pirnie Report would soon be acted upon. Unable to expand its water
supplies while demand continued to rise, New York City once again
considered itself caught in a bind, and in April 1952 the City filed a
petition with the Supreme Court to modify the 1931 decision to
allow a 800 mgd diversion from the Delaware watershed. Within two
months New York State, New Jersey, and Pennsylvania had all joined
the suit, and in February 1953 the issue of allocating the waters of
the Delaware was back before the nation’s highest court.

The second court case was also heard by a Special Master. In this
instance the Special Master emphasized the importance of the states’
reaching an agreement, and by mid 1953 they had designed a com-
promise which was subsequently endorsed by the Court. New York
was allocated the 800 mgd it requested in exchange for allocating to
New dJersey a ““free” 100 mgd without compensating releases. The
Court instituted a slightly revised formula for New York’s compensat-
ing releases known as the ‘*Montague formula,” and appointed a
river master to supervise it. Pennsylvania in tumn gained New Jersey’s
abrogation of the 1783 Anti-Dam Treaty and a promise by New
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Jersey to condemn land for a dam site on the Delaware between the
two states. The Supreme Court adopted the Special Master’s report
on June 4, 1954,

The horse trading that characterized the 1954 Court case maxi-
mized each state’s benefits. Although many of the same issues were
raised once again (the effects of dams and diversions on salinity
control, recreation, and shad and oyster populations), they received
less emphasis in 1954 than they had in 1931. This may have been
due to a change in New Jersey’s position. Abandoning its 1931 posi-
tion of total opposition to main stem dams and out-of-Basin diver-
sions, the state recognized that similar measures would be necessary
to solve its own water supply problems in the not so distant future.

In the spring of 1955, the District Office of the Corps of Engineers
in Philadelphia completed the review of the 308 Report, requested
by the Senate Committee on Public Works five years earlier, to deter-
mine whether changes in conditions warranted modifications in that
report’s recommendations, The preliminary draft of their review con-
cluded that conditions had not significantly changed and that federal
expenditures in the River Basis were still unjustified. The timing was
spooky. Soon after the draft was completed the double hurricanes
struck the Northeast.

IV. THE INSTITUTIONAL RESPONSE:
CREATING AN “EXPEDITER"

The massive floods of 1955 indelibly altered the political debate over
the necessity of a main stem dam for the Delaware River. The natural
disaster created a powerful demand for more effective flood control
measures in the Basin and gave the Corps of Engineers its mandate to
conduct a comprehensive survey. While the Corps proceeded with its
investigation, the governors of the four Basin states and mayors of
New York City and Philadelphia entered negotiations aimed at the
design of a suitable interstate commission. Changing its name to the
Delaware River Basin Advisory Committee (DRBAC), this group of
politicians began organizing support for the enactment of a new
interstate compact to assure implementation of the Corps Basin
development plans.

The process by which the compact was designed significantly
determined the particulars and the tone of the document. State
government representatives, with minimal federal participation, as-
sumed the major responsibility for drawing up the terms of the agree-
ment. Drafters of the compact had as their goal the creation of a
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strong regional organization that would bind the federal government
and the four states equally, and would have powers to develop and
implement a comprehensive, multiple purpose river basin develop-
ment program.

In September 1959, the Syracuse University report, which had
been sponsored by the Water Research Foundation, was submitted; it
bore the title “The Problem of Water-Resource Administration, with
Special Reference to the Delaware River Basin.” It was then passed
to the Advisory Committee:

The Syracuse researchers recommended initial establishment of a federal
organization which could be phased into a federal-interstate organization
at a later date, When the members of the Advisory Committee considered
the recommendation, they decided that if a federal-interstate compact was
the ultimate goal, it should be created initially. Thus, the committee
decided to propose a federal-interstate compact organization which had
not been tried in the past and for which there was no indication of federal
support.'®

The Advisory Committee made particular efforts to smooth those
controversial issues that had snagged past proposals for the inter-
state-federal commission. The drafters resolved possible conflicts in
the final draft as follows:

1. The Commission was given no jurisdiction over navigation.

2. The question of private versus public power development was left
open.

3. The compact did not attempt to lay out a division of the Basin’s
water but left the allocation open to future negotiations.

4. No changes would be permitted in the Supreme Court’s rulings for
the 100-year term of the compact except by unanimous consent.

5. Philadelphia and New York City were not given voting rights but
representatives were to be invited to advise the alternates from
their respective states.

6. The federal government received the same one vote as did each of
the four states.

After extensive consultations between the state oriented drafters
and federal officials, the compact was approved by Congress, and on
September 27, 1961, it was signed into law (PL 87-328) by President
Kennedy. The compact endowed the new federal interstate com-
mission, known as the Delaware River Basin Commission, with
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unique authority and centralized power in the Basin. Section 318 of
the compact establishes that:

No project having a substantial effect on the water resources of the Basin
shall hereafter be undertaken by any person, corporation or governmental
authority unless it shall have been first submitted to and approved by the
commission.

The DRBC also was accorded jurisdiction over out-of-Basin diver-
sions, subject to the 1954 Supreme Court decision, as well as flood
plain zoning. But the Commission’s primary objective, according to
Section 3.1, was the implementation of development plans in the
Basin:

Purpose and Policy. The commission shall develop and effectuate plans,
policies and projects relating to the water resources of the Basin, It shall
adopt and promote uniform and coordinated policies for water conserva-
tion, control, use and management in the basin. It shall encourage the
planning, development and financing of water resources projects according
to such plans and policies.

Pursuant to this end, soon after its creation the DRBC adopted most
elements of the Corps’ Delaware River Basin Report and comprehen-
sive plan. The Corps’ plans became the DRBC’s commitment.

Passage of the Delaware River Basin Compact of 1961 and the
Flood Control Act of 1962, which contained the comprehensive
Basin development plan of HD 522, ushered the Delaware Valley and
the country into a new era of water resources management. The
DRBC reflected a unique concept of interstate-federal cooperation in
the field of Basinwide planning and management. It has since been
characterized as “one of the most sophisticated forms of ‘cooperative
federalism’ yet attempted—the epitome of the American effort to
obtain the advantages of decentralized decision making while simul-
taneously avoiding the perils of provincialism.”!?

As the DRBC was taking its first step in the early 1960s towards
implementing the comprehensive development plan, another crisis
developed—this time a drought—that provided further impetus for
proceeding with the Tocks project. In 1961 the spring runoff needed
to fill the Basin reservoirs and sustain water supplies through the dry
summer months dropped drastically. In the next four years the entire
Northeast received 25 percent less rainfall than normal, and by April
1965, as a result of the 44-month dry spell, New York City’s reser-
voirs were at 40 percent capacity. Worried about the serious
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shortage, City officials instituted a series of emergency ad hoc
conservation measures—street cleaning was halted, the use of garden
hoses was restricted, and the filling of backyard pools was pro-
hibited—while the more fundamental problems of waste and leakage
remained untouched.

In May, City restaurants were instructed to stop serving water to
customers unless specifically requested. The City banned lawn
sprinkling in June, and one month later, at the height of the drought,
two blimps began flying around the city every night with flashing
signs imploring New Yorkers to “Take Brief Showers Instead of
Baths’ and “Stop Running Hot Water on Dishes.”” Although some of
these measures, such as the ban on serving water in restaurants, were
more effective psychologically than in reducing consumption by a
significant degree, New York City did manage to force water use
down from 1,100 to 900 million gallons a day by the end of June.

But pleading with water users to reduce consumption was not
enough to alleviate New York City’s worst water shortage ever. More
direct action was needed to increase the Delaware reservoirs’ water
supplies. City officials accomplished this by continuing to divert the
full 490 million gallons a day from the Delaware watershed—as per-
mitted by the 1954 Supreme Court decree—while ceasing, on June
14, 1965, the compensatory releases to augment the river’s flow
required by the same Court decision. By July 1, the flow at
Montague had dropped to less than half the 1,525 cfs guaranteed by
the 1954 decision, causing the “salt front” in the Delaware Bay to
inch its way up towards the Camden well fields and the water supply
intake for Philadelphia at Torresdale.® Although the salt front, at its
closest, was still ten miles from Torresdale, local newspapers in New
Jersey and Pennsylvania printed sensationalistic reports of the salt
front daily advance and of its threat to municipal and industrial
water supplies, fanning the passions of the general public.

New York’s flagrant violation of the 1954 Supreme Court decree,
which required that certain minimum flows be maintained at Mon-
tague and Trenton under all conditions, sparked immediate
reactions:

New Jersey’s Governor Hughes, who was the current chairman of the
DRBC and seeking re-election in the fall, accused New York City of “il-
legal” action and threatened to reopen the court litigation. Pennsylvania’s
Secretary of Forests and Waters, Maurice Goddard, leveled charges of
“‘water piracy” and his counterpart in Philadelphia, Samuel Baxter, indi-

CA discussion of the salt front—what it is and what to do about it—is found in
essay 5 in this volume.
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cated that the emergency was forcing the issue of New York City drawing
upon Hudson water.””

On July 7, 1965, a cautious DRBC finally entered the renewed
fracas between New York and its downstream neighbors over alloca-
tion of the Delaware’s water. The commissioners met in an “extra-
ordinary” session and declared a four-state water emergency; this
provided the DRBC with absolute authority to ration and allocate
water use in the Basin. Asserting that it was ““hydrologically impossi-
ble” for New York to satisfy both its diversion and release require-
ments, the DRBC enacted three critical temporary modifications of
the 1954 decree: (1) the Montague flow requirement was lowered
from 1,525 to 1,200 cfs (i.e., from 1,000 mgd to 800 mgd); (2) New
York City’s diversions from the Delaware were cut from 490 to 335
mgd, and (3) New York City was directed to resume its 200 mgd
releases, To boost flow levels, the Commission directed private elec-
tric power companies in Pennsylvania and New York to release up to
266 mgd from their hydro-power reservoirs. The combination of
these stop-gap measures produced some beneficial effects, but New
York City’s water consumption plus the imposed releases continued
to exceed its buildup of supplies.

In early August New York City officials announced that, if main-
tained, the DRBC’s water use policies would force the Delaware
reservoirs dry by the end of November. Mayor Wagner, reacting to
this inauspicious prediction, initiated steps to buy and borrow water
from private companies in order to sustain the City’s supplies until
the spring. In another emergency meeting, on August 18, the DRBC
recognized New York’s desperate plight and proceeded once again to
juggle the Basin’s water resources. The DRBC’s intervention this
second time, followed by late August rains, alleviated the immediate
drought crisis. By late October the danger of salt contaminating
Philadelphia’s water supplies no longer existed; by Mid November
New York’s reservoirs had reached a level equal to the previous year;
and in March 1966 the crisis was officially declared over.

For a young, untested agency, the Delaware River Basin Com-
mission performed well in its handling of the drought and the various
interstate complications. Joseph Sax, a noted legal scholar, reviewed
the DRBC’s activities during this period, writing:

In the broadest sense the lesson deals with the function of law. We are
used to considering the law as an institution which resolves disputes by
defining relative rights and obligations upon a set of facts which are both
known and static. And this, indeed, is what the Supreme Court decision did.
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We are not accustomed to viewing law as a device for promoting creativity;
vel this, in essence, is what the Delaware River Basin Commission, as a
law-making and law-enforcing body, did. Instead of simply dividing the
water “available”. . .on the basis of an analysis of some previously existing
legal rule, such as the Court’s decision or the compact terms, it changed
the facts by seeking out, and inducing the parties involved to seek out,
additional water supplies. Instead of merely allocating a scarce resource, it
resolved the conflict to a significant degree by making the resource at issue
less scarce.”’

Sax thus praises the DRBC as an institution for its success in pro-
moting a “creative search for alternatives™ and considers it to be a
better conflict resolving mechanism than the Supreme Court. But he
adds that:

[On] the other hand, one must be more than a little troubled by the fact
that the Commission was in existence all during the time that the drought
was developing, beginning in 1961, and that it did nothing to keep the
crisis from coming to a head; that it was not mobilized to action until the
crisis was at the disaster stage; and that when it did act, its solutions were
ad hoc and temporary >

From its first days, the DRBC also gave much of its attention to
another area—controlling water quality in the Delaware Bay. The
federal government in 1962 had funded a four-year, $1.2 million,
comprehensive analysis of pollution problems known as the Delaware
Estuary Comprehensive Survey (DECS). This investigation, which
had grown out of the Public Health Service study of Delaware pollu-
tion for the Corps® HD 522, was staffed by young, mathematically
oriented engineers. Using the latest analytic techniques, DECS
developed four alternative plans and presented them in 1966 to the
political decision makers on the DRBC. As has been pointed out by
one careful observer of DECS, its development and implementation
appeared to represent the ““frontier of applied scientific fact-finding
in 1966."?3 However, in fact, the DECS had a critical structural
flaw: the division of bureaucratic responsibilities into a ““thinking”
agency (DECS) and an “action™ agency (DRBC). This split discour-
aged serious refinement of the technical analysis once the technical
plan produced by the DECS group was turned over to the DRBC for
implementation.**

The function of the DRBC has thus been varied. It has acted
sometimes as a compromiser seeking to resolve conflicts among the
Basin states, and sometimes (as in the instance of DECS) as the chief
framer of a Basinwide policy. In the instance of Tocks, the DRBC
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role may best be characterized as that of an expediter, seeking to
implement the comprehensive development plan developed by the
Corps of Engineers. For the DRBC to be an effective expediter,
however, it must operate by consensus—something, as will be seen,
that was never achieved for the Tocks Island Dam.**

V. THE STRUGGLE RESUMES

No one likes to have his home condemned and to have his communi-
ty reduced to ruins—particularly when he lives in an area as beautiful
as the Delaware River Valley. Thus, it was completely predictable
that the first signs of opposition to the Tocks Island Dam project
would come from the local residents. They were the ones most
directly affected and they were the ones who had the most to lose.

But for a long time, even the local people seemed passively to
accept the plan to flood the Minisink Valley. Hardly a handful of
people in 1960 opposed the dam; and in 1962, when Congress held
hearings on HD 522, no one was active enough to make a real fuss.
Many people living around the taking area believed that the project
would contribute to the region’s and their own economic better-
ment. Others felt that it was hopeless even to try to influence the
government’s plans, that they “couldn’t fight city hall.” Local resi-
dents reluctantly accepted the Tocks Island Dam and waited to see
what would happen.

The first postauthorization public hearings on the Tocks project,
held by the DRBC and by Congress in 1964, marked the beginning of
more vocal dissent. Soon after these hearings, several local residents
opposing the dam founded the Delaware Valley Conservation Associ-
ation. In four days, they had gathered 1,000 signatures on a petition
asking the House Appropriations Committee to hold hearings in
Stroudsburg. The Committee granted the request, and the Congress-
men appeared in Stroudsburg in April 1965 though with no notice-
able effect on the character of the project planning then underway.

In the fall of 1966, local landowners were confronted by the first
tangible evidence of the dam. Although Congress had yet to
appropriate any funds for land acquisition for the project, the Corps
notified 208 landholders by letter that their properties were being
considered for the initial year of purchases for the Recreation Area
only. In November, 604 landowners became plaintiffs in a class
action suit to stop the Tocks Island Dam project and the Delaware
Water Gap Recreation Area. The landowners’ suit began in the feder-
al court in Philadelphia, went to the Court of Appeals in the spring
of 1967, and reached the Supreme Court in August 1968. The suit
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was finally dismissed in October 1968 on the technical grounds that
the government had not consented to being sued.?®

While landowners organized their legal and political opposition to
Tocks, environmentalists began protesting plans to transform a 44-
acre glacial pond located atop the Kittatinny Ridge and inside the
DWGNRA into the upper reservoir of a pumped-storage facility. A
pumped-storage facility (as explained more fully below in essay 7) is
a system for storing electric power, At night, when demand is low,
electricity is used to pump water from a lower to an upper reservoir,
and the stored water is then allowed to fall to the lower reservoir
during the daytime, generating peak demand electricity. Although
the comprehensive plan in HD 522 included provisions for develop-
ment of pumped storage by private utilities as well as for public
conventional on-stream hydropower, the plan authorized by Con-
gress and by the DRBC provided only for the latter. Private develop-
ment of pumped-storage by private utilities as well as for public

In March 1961 the first steps towards private pumped-storage were
taken when the State of New Jersey and the New Jersey Power and
Light Company agreed to an exchange of land, the utility receiving in
the swap over 700 acres of state park land on Kittatinny Ridge in
Worthington State Park, including the 44.acre Sunfish Pond. By
1966 the Corps was proposing that the Basin comprehensive plan be
amended to allow the power companies to proceed. Although local
newspapers in the early 1960s published occasional stories on the
plans for constructing a pumped-storage facility, until 1965 few
people even realized that Sunfish Pond had been sold. One reason for
this ignorance is that engineering reports and public announcements
commonly referred to the Pond, not by its known name, but as the
“Upper Labar Reservoir,” since it was directly above a small island of
that name.

In 1965, Glenn Fischer, a local resident concerned about the fate
of the Pond, sat on the edge of the Appalachian Trail collecting
signatures and began writing protest letters to newspapers and politi-
cians demanding that the Pond be retumed to the state. Fischer then
formed the Lenni Lenape League and, through press publicity, the
group gained members and supporters; and in April 1966, a Warren
County chapter was formed. One month later, on Mother’s Day, the
League organized its first protest pilgrimage up the two-and-one-
half-mile mountain path to Sunfish Pond. The Lenni Lenape League
conducted a vigorous campaign with the support of the New Jersey
Audubon Society, Sierra Club, and other groups. “Save Sunfish
Pond™ bumper stickers and lapel pins began appearing all over the
state. The preservation campaign reached a climax in the spring of
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1967 when opponents to the project marched to the Pond with
Supreme Court Justice William O. Douglas, making the Pond’s future
a major public issue.

A public hearing held in August 1967 by the DRBC to consider
the utilities’ proposed amendment to the comprehensive plan marked
a turning point in the pumped-storage debate. For the power com-
panies the main issues were to determine which customers would
receive preference in the delivery of the additional power, to decide
on charges for water use, and to allocate construction fees for the
dam and reservoir. For the citizen groups the main issue was whether
Sunfish Pond should be used as the upper reservoir. They argued that
Sunfish Pond should be preserved for two basic reasons. First, if it
were used as the upper reservoir, river water would have to be
pumped into and drawn from the lake. This would of necessity de-
stroy the Pond’s pristine purity, change its water quality and
ecology, and reduce its attractiveness due to extreme fluctuations in
the water level. Second, as the largest New Jersey lake inaccessible by
car, Sunfish was an important wilderness retreat that would be down-
graded by facilities associated with the power station. The area’s
natural qualities, argued the conservationists, deserved preservation
in the increasingly urban northeast megalopolis.*”

By December 1967, Secretary of Interior Stewart L. Udall, re-
sponding to a barrage of letters from conservationists, had declared
that the federal government would do everything possible to save
Sunfish Pond and would press for modifications of the storage
plant’s design to avoid damaging the glacial lake. The press exerted a
powerful force to save the Pond. In a late May 1968 editorial, The
New York Times declared its support for two bills in the New Jersey
legislature to repurchase Sunfish Pond, *‘a small but irreplaceable
natural asset, which for that reason alone, deserves preserving.”?*
Finally, in July, in a hearing at Trenton on the ““Save Sunfish Pond™
bill, the power companies announced a compromise plan for
pumped-storage that did not use Sunfish Pond but instead expanded
the existing Upper Yards Creek reservoir. Conservationists still
opposed this scheme, however, claiming that the enlarged reservoir
would leak and contaminate Sunfish Pond, and that the twenty-
stories-high retaining dikes within 1,000 feet of Sunfish Pond and
“smack in the middle of Appalachian Trail” would irreversibly mar
the environment. Nonetheless, the companies’ retreat from plans to
use the glacial lake seemed to most of the public a victory for the
conservationists.

But the Sunfish Pond issue was not completely resolved. As part
of the compromise, the comprehensive plan had to be amended to
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allow pumped-storage facilities. On October 22, 1968, the DRBC
issued its amendment, known as Resolution 68-12, which contained
a fairly strict list of conditions for approval:

Sunfish Pond could not be used as a reservoir, and its recreation and
conservation values could not be impaired. Construction of an upper reser-
voir was to occur with a minimum disruption of the natural environment.
The Department of the Interior was to designate the exact location of the
reservoir, and was to supervise restorative landscaping. Penstocks between
the upper and lower reservoirs, and transmissions lines, would be buried
underground; excavation scars would be restored and landscaped. The
Corps and the DRBC would determine the pumping schedule, to corres.
pond with the requirements of river management. Services and facilities to
mitigate fishery problems would be paid for by the utilities.”

In March 1969, the New Jersey State Assembly voted to buy back
the lake and property sold eight years earlier. Although the Senate
never approved this bill, the power companies offered to return the
Pond to the state without charge. On July 1, 1969, Governor Hughes
accepted the deed to Sunfish Pond and 68 acres of surrounding
woodland. The power companies retained over 600 acres on the
Kittatinny Ridge.

Both the DRBC and the power companies came out of the Sunfish
Pond controversy looking like “good guys.” DRBC’s Resolution
68-12 proclaimed, in effect, that the Commission was siding with
environmentalists and giving primacy to saving natural resources
from abuse and destruction. The utilities’ gift of the Pond back to
the state was equally good public relations. The environmentalists
lost much of their support. The issue of regaining the remaining park
land, for all practical purposes, disappeared from public view.

It is difficult to determine exactly how the compromise over Sun-
fish Pond was actually reached. Casey Kays, one of the Pond’s most
devoted protectors, maintains that it was pressures on the DRBC
from Secretary Udall in Washington. Henry Smith, a later director of
the Lenni Lenape League, hypothesizes that the legislative activities
in the New Jersey State Assembly compelled the power companies to
relinquish the Pond. Thomas Kean, the legislator who sponsored the
bill to buy back the state property, believes that the major factor, in
addition to pressure from Washington and the State Assembly, was
public opinion. According to Kean’s interpretation, the DRBC with-
drew support for the power companies’ position when citizen protest
reached the offices of Congressmen and began to threaten the whole
Tocks project. *“The DRBC cares about one thing,"” says Kean, *“And
that is the Tocks Island Dam. They see their future as the ‘Czar of
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the Delaware’ dependent upon the continuous source of revenue
provided by Tocks. Resolution 68-12 was an attempt to short-circuit
environmental opposition and prevent the transition of protest from
Sunfish Pond to the Tocks project.”3°

But just as Sunfish Pond-related environmental concern was be-
ginning to fade, a new controversy erupted. On January 1, 1970,
President Nixon signed the National Environmental Policy Act
(NEPA) into law, revolutionizing environmental control procedures
in the United States. Section 102(2) (c) required all federal agencies
to assess and make public the environmental impact of each major
action. NEPA also established a Council on Environmental Quality
(CEQ) in the Executive Office of the President to investigate environ-
mental conditions in the nation, develop and coordinate new federal
programs and policies, and generally advise the President on solu-
tions, CEQ was also charged with overseeing the environmental
assessment process and reviewing the final impact statements after
the drafts were commented on by federal, state, and local govern-
ment agencies as well as the public.

In 1970, pursuant to the National Environmental Policy Act, the
Corps prepared an Impact Statement on the Tocks Island Dam pro-
ject and in November presented its preliminary draft to the CEQ and
the public, This preliminary Environmental Impact Statement, a cur-
sory eight-page discussion of the dam’s influence on the environ-
ment, seemed to invite public outrage. After the landowners’ class
action suit, and the Sunfish Pond dispute, the Impact Statement
initiated the third round of the Tocks Island Dam Controversy. Pro-
ponents for the dam included no one who was particularly new to
the Tocks dispute. The nucleus of those urging an early construction
start included the Corps of Engineers, the Delaware River Basin Com-
mission staff, and various industrial and business interests. Local citi-
zens and local county officials organized two pro-dam lobbying
groups: the Tocks Island Citizen Association and the Tocks Island
Regional Advisory Council.

While the aftermath of the November 1970 Impact Statement
came as a shock to the dam’s proponents, it was a boon to the
opponents. It gave them something concrete to react to, to criticize
and to organize around. In December, three groups already opposing
the dam—the Lenni Lenape League, the Delaware Valley Conserva-
tion Association, and the eastern Pennsylvania chapter of the Sierra
Club—formed the Save-the-Delaware-Coalition. This organization of
organizations set out to coordinate the various groups which opposed
all main stem dams on the Delaware and supported the preservation
of a free-flowing river.
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From that time on, the two camps have battled. And they have
turned out to be evenly matched.
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* Chapter 3

Conflict and Irresolution

Harold A. Feiveson

The Tocks project followed a more or less routine course until the
Corps’ initial Environmental Impact Statement, issued in the fall of
1970, set off a shock of opposition. The rush of events that followed
gathered into the controversy a variety of actors: public agencies
supporting the dam, various competing private interests, the White
House and Executive Office of the President, the governors of the
Basin states and their staffs, and congressional chieftains. It was dur-
ing this period also, when the protagonists were striving hardest to
reach decisions, that a large fraction of the technical, economic, and
political analyses relevant to the Tocks project were produced and
examined.?

I. FLOODS, DROUGHT, POWER,
AND PLAY: THE PROFESSIONALS

A. The Corps and the Water Professionals

It was not surprising that the precipitating event was a study done
by the Army Corps of Engineers. Throughout the Tocks controversy,
the Corps has been the major planning agency, the major source of
analytic studies, the most visible government agency in the region,
and, consequently, the major target of people and groups opposed to
the dam.

The Corps is a highly structured agency with a rigorous chain of
command. The Washington headquarters, at the top of the com-

AThe full citations for studies referred to in this essay and in the volume
generally are given in a list at the end of this volume, pp. 407-411.
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mand, maintains a close liaison with Congress and provides the final
review and approval of plans developed at the Division and District
levels. Although the Washington office is directed by a three star
general and a thin layer of other Army officers, the office is mainly
staffed by civilians, This is true as well at the regional levels, albeit
with corresponding rank reductions for the military command; the
Division offices are directed by one star generals, the District offices
by colonels. The Washington headquarters report formally to the
Secretary of the Army, although in practice most of their dealings
are directly with Congress, from whom they derive the greater
part of their political support.

Serious planning for and direction of Corps projects occur at the
regional level, at the Division and District headquarters. The Tocks
project falls within the jurisdiction of the North Atlantic Division
headquarters, which includes the District offices from Norfolk, Balti-
more, Philadelphia, and New York, and which has responsibility for
all Corps projects in the Northeast. In early 1971 the Division came
under the direction of General Richard H. Groves, a powerful advo-
cate of Corps projects (and incidentally the son of the Army general
who directed the WWII Manhattan Project to develop the atomic
bomb). In this position, Groves presented the Corps testimony be-
fore the congressional appropriations committees in support of the
Tocks project, and he was also the chief Corps contact with the Basin
governors regarding the project.

Groves’s message in these briefings was clear: Tocks was needed to
protect people on the Delaware flood plain and to provide water for
the growing population in New Jersey. Whatever the benefits of
power and recreation supplied by the project, it was the flood con-
trol and water supply purpose that really counted. To Groves, al-
though recreation accounted for about 50 percent of benefits in the
Corps’ formal benefit-cost calculation, recreation was ‘“‘not some-
thing we will fight and die over.” This idea was also echoed by the
chief of planning of the Division, Herbert Howard, who believed that
the inclusion of recreation in the multipurpose project, although
economically justified, had actually made more enemies for the pro-
ject than friends, and had deflected attention from the critical issues
of flood control and increased water supply.

These views of Groves, Howard, and others were not lightly based.
They had grown out of two long range planning studies for the
Northeast, the North Atlantic Regional Water Resources Study
(NAR) and the Northeastern Water Supply Study (NEWS), which
vividly portrayed the growing demands for water in New Jersey and
the difficulties of meeting this demand without Tocks. These studies
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were not done in great detail, however; the responsibility for the
detailed investigation of water supply alternatives had been delegated
to the District Office.

From the beginning of the Tocks project as a component of the
Delaware Basin Comprehensive Survey, the detailed planning and
engineering design had been the responsibility of the Philadelphia
District Office. Here, Tocks had assumed an important role in the
District’s planning. The Tocks Island Dam is a large project by any
standard: it would be the eighth largest public works project of any
kind undertaken by the Corps in the United States. It was by far the
largest Corps civil project contemplated for the Northeast, and it
represented 15 percent of the total value of authorized civil projects
in the North Atlantic Division and 40 percent of those in the Phila-
delphia District.

By 1971 the Philadelphia District Office had lavished years of
attention and effort on the planning of the Tocks project; the chief
responsible officers were deeply committed to its fulfillment and
were resentful of what appeared to them to be shallow and irrespon-
sible criticism of the project. The civilian officer who perhaps best
exemplified this attitude was Gordon Dilley, then Acting Assistant
Chief of the Engineering Division. Previously, Dilley had been the
Tocks project officer and in one way or the other intimately in-
volved in the detailed planning of the project since the early 1960s.
Dilley is a quiet, earnest person, trained as a civil engineer, with a
reputation for thoroughness, integrity, and persistence (his Tocks
adversaries would say stubbormnness). He maintained a strong feeling
for the outdoors and wild unspoiled areas; he liked to mention how
his father, who often took him fishing as a youth, always thought the
Corps “a catastrophe for trout fishing.” But Dilley also grew up in
Wilkes Barre, a community ever threatened by floods, which in the
summer of 1972 was struck by one of the worst in American history.
The desolation and anguish it brought in its wake were observed by
Dilley in a sad visit soon afterwards.

Whatever the reasons, Dilley certainly felt deeply about the pro-
ject’s benefits, especially flood control and water supply. He saw the
Corps’ mission as stated in the preamble to the congressional charge
to the Corps to develop land to its highest and best use for the
benefit of its citizens. This meant to Dilley managing the river, not
only for flood protection but also to make more water available, if
that was what the citizens of the Basin states were demanding. Be-
yond the explicit economic benefits to be provided by the project,
Dilley saw in it also a stirring accomplishment. He would comment
how he hoped to find a way to have cable cars run up the sides of the
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embankments and across the top of the dam so visitors could look
down the dramatic spillways and onto the distant vistas. In this
romantic and attractive vision, Dilley conceived of the dam as a
magnet for tourists both young and old, a landmark that would draw
visitors from all parts of the Northeast.

Dilley also recognized that there would be certain unavoidable
adverse consequences, notably the disappearance of 37 miles of the
flowing river and the mostly unpleasant impacts on the local people
near the dam; but he rejected the notion that the project would do
all sorts of other environmental harm, and he sharply resented the
charge that he and the Corps were indifferent to environmental con-
cerns. Indeed, Dilley took pride in the Corps’ efforts to protect the
shad and the oyster, and to survey historical and archaeological sites.
Under his direction, the Corps incorporated into the Tocks project
fish ladders to get the shad over the dam and a water release schedule
that would leave the spring flows to the estuary unimpeded, a condi-
tion generally recognized as helpful to the oysters. The Corps also
had sponsored detailed archaeological studies of the region, the first
such studies done in the area, but whose findings were (perversely, in
Dilley’s view) then used by the dam opposition as another argument
against the project.

The most important studies of the Tocks project by the Corps
were done out of the Philadelphia office. These included the initial
Basin Survey, contained in House Document 522, a series of benefit-
cost calculations, and the Environmental Impact Statements. The
final Environmental Impact Statement was much more thorough
than the eight-page preliminary version; it involved substantial coor-
dination with other agencies, most notably the Department of the
Interior, who assessed the impact of the dam on fish and wildlife.
Released in October 1971, the final statement contained in appen-
dices a wide variety of public comment on the initial draft statement.
The body of the statement was a reasonably thorough assessment of
environmental problems that might be expected to accompany the
project, but presented in a way that suggested that most of these
were subject to control, compromise, and solution. In this sense the
statement was rather upbeat and supportive of the Tocks project.

Environmental Impact Statements are also supposed to analyze
alternatives to the project under study that conceivably could be less
environmentally troublesome. This was not done systematically in
the Corps statement, as was soon pointed out by several critics. In
this respect it was not different from similar reports then being pre-
pared in other parts of the country. Accompanying the Impact State-
ment was a study commissioned by the Corps under prodding by the
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President’s Council on Environmental Quality. This study, “An
Appraisal of the Potential for Cultural Eutrophication of Tocks Is-
land Lake’ by Jack McCormick and Associates, played a critical role
in the next act, which is described in section III below.

The Army Corps of Engineers provides a meeting ground for three
kinds of sensibilities of a vivid stamp: that of the professional, the
military, and the bureaucrat. The water professionals in the Corps, in
fraternity with their colleagues elsewhere, take a marked pride in
their hard-headed realism, above all in their willingness to think un-
blinkingly about the violence unleashed by a flooding river, and to
gainsay any easy wishful thinking about human nature. They looked
knowingly and without surprise at how the citizens’ memory of the
1955 flood faded with time, until only they, the professionals, were
able to keep clearly in mind the full flood dangers to the region.
They noted, with perhaps a tinge of mock sadness, the general irre-
sponsibility of the populace, not only forgetful of the potential
power of an unshackled river, but quite willing against all common
sense to dwell and build in the flood plain.

Could people really be relied upon to cooperate in the various
nonstructural alternatives to flood control that the environmentalists
so tirelessly harped upon? People cannot be controlled, but nature
can. The professional’s task, and what marked him as a professional,
was fully to understand this—to look out for the citizen too careless
to look after himself. Consider this engaging observation by Maurice
Goddard, Secretary for the Environment of the Commonwealth of
Pennsylvania, a strong supporter of the Tocks project and an
exemplar of the old water professional:

Make no mistake, the forgotten man in the so-called Tocks Island contro-
versy is the average citizen of the Basin who knows little, and cares less,
about Tocks Island. He won't be heard from until he is flooded, until his
tap runs dry, until he travels all day for recreation and gets turned away,
or until his power fails.

He takes no part in the “controversy,” but expects these things to be
provided.'

To the Corps professional, the proper defense against a flood is a
dam. It represents and makes forever visible the direct counterattack.
A dam is an elegant structure, a vivid and enduring symbol of the
accomplishment, service, and engineering ingenuity of its builders.
(Essays 5 and 6 in this volume capture well the truly stirring aspects
of dams,) A dam is also what the Corps knows best how to build,
what its experience has taught is the response to a flood; it is the
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flood control measure over which the Corps has the clearest and least
encumbered authority, in contrast to nonstructural approaches,
which require multijurisdictional strategies mixing technical and
social measures. Large dams also permit the design of multipurpose
projects. Notwithstanding the Corps professionals’ emotional focus
on flood control and water supply, they are, as well, caught in the
mainstream of the water resource field, which since the 1920s had
placed emphasis on multipurpose dams, such as Tocks. Alternative
packages of several single-purpose projects appear scarcely to have
been considered.

The Corps’ preoccupation was really more with floods, violent,
oneshot events, than with drought, a gradual, more complex
phenomenon. As noted in the preceding essay, until the great flood
of 1955, the Corps was hardly interested in a dam on the Delaware;
and since then, it was always the flood that was in the forefront in
the Corps’ sense of the rationale for the dam and its own sense of
duty. As water supply came gradually to occupy a more important
role in Corps planning, this sense of professional identity had to be
translated to a new area. Thus droughts, in the imagination of the
Corps professionals, came gradually to be thought of in the same
sudden, cataclysmic terms as floods. The fact that a drought in the
northeast United States meant essentially summer shortage and in-
convenience was lost sight of in the drought’s translation into a
“disaster” and ‘‘catastrophe.” This image of disaster was not re-
stricted only to the Corps; it was shared fully, as noted below, by the
water resource planners of the Delaware River Basin Commission.

The military ambience in which the Corps finds itself reinforces all
these attitudes—a preoccupation with a violent antagonist, a pride
in thinking about the unthinkable, a search for technical counters,
and a disdain for a lazy thinking and uncontrollable populace. There
is as well in the Corps a militarylike tendency to assume the worst of
the adversary (in this case, nature) and to prepare to combat extreme
though unlikely contingencies. The Corps, like the military, plans
with prudence—there is little penalty to being overprepared or
overcautious. Also like the military, the Corps is impatient with the
adversary’s counterattack. If predicted growth of odorous algae
(eutrophication) in the Tocks reservoir seemed to call into question
the value of the Tocks project, the Corps response was not to rethink
the dam, but rather first to downgrade the importance of, and then
to devise a plan to attack, the eutrophication.

The Corps is also a bureaucracy, with its own standard operating
procedures and its own political ties. Like the other bureaucracies
involved in the Tocks controversy, and indeed no more than the
others, the Corps has wished to protect its own expertise from the
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disorder of public and critical scrutiny. None of its procedures has
been more protected than the benefit-cost analysis, which is dis-
cussed and, one hopes, demystified in the following essay. The Corps
is also a political animal and it does try to respond to congressional
wishes and, to a lesser extent, to local and regional interests. As long
as Congress and the Basin state politicians appeared to want the
Tocks Island Dam, the Corps felt a strong obligation to pursue its
development.?

B. The Delaware River Basin Commission

By 1971, the staff of the Delaware River Basin Commission was
hardly less enthusiastic in its support of the dam than the Corps of
Engineers, although their ardor was perhaps somewhat less expected.
The Tocks project certainly appealed to the staff on its merits. The
staff saw the project as the keystone of their effort to resolve three
problems that had marked the DRBC’s prehistory and first decade:
floods, drought, and pollution in the estuary. The potential impact
of the project on the first two were direct and obvious. Less evi-
dently, the project promised to bolster the DRBC efforts to abate
estuarine pollution, by permitting the maintenance of a high flow of
3,000 cfs at Trenton at the top of the estuary. The DRBC believed
that such flow enhancement would help to validate their abatement
program, which was based on a specific mathematical model of the
estuary keyed to the 3,000 cfs minimum flow at Trenton.

From the perspective of an agency trying to control pollution in
the face of severe industrial and municipal opposition, the DRBC
view was understandable. Environmental standards are notoriously
difficult to justify and contain an inevitable degree of arbitrariness.
They are thus especially subject to challenge. The DRBC control
program for pollution in the estuary requires industry to reduce
biological oxygen demand (BOD) discharges by significant amounts,
the precise amount derived largely from the mathematical model. To
the extent that the operation of this model could be shown to con-
tain arbitrary or unsound features (such as the 3,000 cfs assump-
tion), the easier it would be for industry to challenge the abatement
program. Beyond this, to the extent that the model and abatement
program were taken seriously, any substantial relaxation of the 3,000
cfs requirement might require increased abatement from industry, a
change difficult to achieve for political reasons.

This concern of the DRBC, for example, is strongly, though some-
what obliquely, stated in a staff study completed in November 1971:

Nonetheless, unless the Trenton flow can be sustained at a minimum of
3000 cfs, the indications are that the pollution-abatement program estab-
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lished on the basis of that flow would have to be redesigned to increase the
degree of treatment or to allow a lower level of water quality with the
current program. To avoid this environmental disaster, it will be necessary to
replace from storage reservoirs any water that is diverted from the Basin or
consumed within the Basin before it reaches the tidal river’. (emphasis
added)

As against these real advantages, the alleged drawbacks of the project
did not appear very compelling. The charter of the DRBC has been
interpreted by the staff as charging the Commission to manage the
waters of the Delaware to ensure adequate water supply and quality;
it did not, in the view of the staff, charge the Commission to investi-
gate changing patterns of land use in the Basin brought about by the
development of water resources. Thus, not surprisingly, the DRBC
adopted the comprehensive plan of the Corps, and later, specifically,
the Tocks project, without any serious examination of the impact of
the dam on roads, real estate transactions, land conversions, or eco-
nomic development—all problems that were later to be of great
concern to the governors of the Basin states. As a consequence, the
DRBC commissioners (the governors) have in recent years relied for
staff advice on Tocks principally on their own state oriented staffs.

The dam also promised the DRBC an interesting potential source
of revenue independent of grants from the states—the ability to
devise water rates and to sell water. This could be done without the
dam, but the Tocks project would vastly increase the potential
amounts that could be collected under such a scheme. This kind of
enterprise would also reinforce the staff’s ability to lead the Com-
mission toward development of a regional perspective. The more the
regional functions undertaken by the DRBC, the less important
would seem the occasionally parochial points of view of the member
states,

These claims of history, of the Charter, of a regional perspective,
were all heightened by the character bf the DRBC staff, above all by
its remarkable stability, especially in comparison to the frequent
changes in the Commission itself. Without exception, all the key
members of the staff in 1971 were there at the DRBC’s inception or
very shortly thereafter. No other group or agency involved in the
Tocks controversy had anything approaching such a record. The legal
counsel to the DRBC, William Miller, was one of the Commission’s
architects in 1961; and the Executive Director, James Wright; the
secretary, Brinton Whitall; the Chief Engineer, Herbert Howlett; the
Director of Public Information, Dawes Thompson; and the Chief of
Water Resources, Seymour Seltzer, all had held these positions since
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1963. The vivid recollection of the 1963-65 drought was not just a
product of an institutional memory.

The personalities and pre-DRBC background of the key staff mem-
bers also helped to shape the DRBC position. James Wright came to
the DRBC after graduate training in public administration at
Syracuse and a career in public works administration in New Jersey
and California where he was involved in water projects that dwarfed
the Tocks enterprise. Wright, a rather droll and impressive person in
his fifties, had been raised in a water resource tradition that scarcely
questioned the subtle problems of environment and growth that now
bothered so many. Although he would agree that in principle a new
facility (a new source of water, for example, or a new power plant)
could hasten future growth and create new demands, he felt there
was no way to determine this in practice; a responsible bureaucrat
has to act to ensure that any expected future demand will be met,
Before coming to the DRBC Buzz Whitall had been on the executive
staff of the Tennessee Valley Authority and also participated in the
creation of the Delaware River Basin Commission. A reflective, pre-
cise thinker with a philosophic bent, Whitall was especially imbued
with the innovative character of the DRBC as a regional institution;
and he was sharply impatient with conservationists and others who
argued for preservation of the “natural” river, while conveniently
overlooking the tremendous changes already wrought by man along
the Delaware. Both Howlett (who, like Wright, had worked on water
projects in California) and Seltzer had long backgrounds in water
resource engineering before joining the DRBC. Not until 1972 did
the staff add a full-time ecologist.

The principal DRBC staff analyses supporting the Tocks project
dealt with water supply needs; the other purposes of the dam re-
ceived relatively little attention. The most complete and clear
example of the water analysis was the staff report issued in Novem-
ber 1971, “Water Demands in the Delaware River Basin as Related to
the Tocks Island Reservoir Project,” which set forth systematically
the projected growth of demand for Delaware water and the reservoir
capacity this growth appeared to require. The DRBC staff attitude
expressed in this report and elsewhere was clear: confronted with a
rising demand, it was the DRBC’s responsibility to ensure that it be
met even under improbable conditions of severe drought; any short-
fall would be unacceptable. How deeply this attitude was imbedded
in the DRBC’s perspective may be gauged from its response to a
suggestion (forwarded in 1973 in a paper by a university-based ob-
server of the Tocks controversy) that since the Tocks reservoir, above
all, provides assurance against drought conditions, one should ask
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how costly it would be to pay the penalty of falling substantially
short in water suppy for (say) five or six months every decade—and
compare this cost to the cost of the Tocks reservoir. Falling short if
there were no Tocks, so one might argue, would not be catastrophie,
since one is talking at worst about shortages of perhaps 20 percent;
shortages of this magnitude may require some temporary change in
summer life style and some rationing but would not endanger the
health of the community or its economic well-being,
The DRBC staff response to this speculation was sharp:

It is stated that the Tocks Island reservoir storage capacity will not be
needed under normal conditions of rainfall. This is correct and true of all
water supply projects. They are designed, like flood control projects, to
meet adverse conditions that oceur infrequently but which can be devasta-
ting. To suggest that we should live with those risks, and change our
summer life style and accept rationing, instead of providing storage
capacity which is physically and economically feasible, may be good
theory but that’s all. How does one effect change in summer life styles,
under whose authority, and with what degree of assurance that they will
actually change? How does a public official rationalize rationing as an
alternative to a storage reservoir that could have been constructed? How
does one know that the costs of falling short (if we do not have Tocks
Island) would not be catastrophic? Does the paper really intend to say we
should have another disaster before we see if we should have done some-
thing to prevent it? We suggest that while such assumptions are easy to
make, they are totally speculative and unsubstantiated as real
alternatives.*

The DRBC staff, like the Corps, has the professional’s image of disas-
ter. The constricted view of legitimate alternatives suggested by the
response does reflect, however, the reality of politics and institutions
in the Delaware Basin. The DRBC does not have an explicit charge to
devise emergency preparedness plans, and the public does not, in
fact, take kindly to enforced changes in life style. Nevertheless, emer-
gency plans were instituted by the Basin governors in 1965, and it
would not have been unreasonable, although it would have been out
of character, for the DRBC staff to have investigated and refined
such plans even while promoting the Tocks Island Dam. But they did
not do this.

C. National Park Service

Since 1965, upon authorization by Congress of the Delaware
Water Gap National Recreation Area, the National Park Service
(NPS) of the Department of the Interior had, along with the Corps,
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been one of the two planning agencies for the Tocks project. The
NPS had been purchasing land for the recreation area under a sepa-
rate appropriation, although the Corps had acted as agent for the
NPS in the actual land acquisition process. Also, the NPS, in coordi-
nation with the Corps and state planning agencies, had devised a
master design for the recreation area. It was essentially complete by
1971, when the headquarters for the fledgling recreation area were
established and a Superintendant, Peter DeGellecke, designated.
DeGellecke and his small staff had participated in the park design
and were enthusiastically looking forward to its fulfillment. They
were imbued with the idea of using the reservoir and swimming
beaches as a sort of lure to attract people to the area where they
could then be exposed to the less popular and familiar joys of hiking,
camping, and nature study.

The Department of the Interior was not an altogether happy
family, however. There were some people in the bureaucracy, even in
the Park Service itself, who didn’t like dams, didn’t like mass recrea-
tion, and above all, didn’t like Tocks. Such a person was Nathaniel
Reed, the Assistant Secretary for the Bureaus of Outdoor
Recreation, Sports Fisheries and Wildlife, and National Parks. Reed,
who never thought much of the Tocks Island Dam, was attracted to
the idea of a Delaware Water Gap National Recreation Area based on
the river rather than on a reservoir. In this attitude, he was joined by
several others in the bureaucracies under his direction. Many staff
members of these bureaus were outdoorsmen of one sort or other,
hunters, fishermen, and hikers. They were naturally sympathetic to
the arguments of the conservationists, although they also felt a
responsibility to their bureau charter, so that, for example, members
of the Bureau of Outdoor Recreation found it difficult to argue
against a high density recreation plan unless it could be found eco-
logically harmful. Members of the NPS also felt something of this
split sensitivity; although the designers of the recreation area took
pride, of course, in their designs, others in the Service were attracted
to a natural systems design for the area.

In early 1971, Reed encouraged a small group in the Park Service,
including DeGellecke, to examine the possibility of such a “‘natural
systems plan.” Since Interior had no special authority from Congress
to implement this kind of plan, which also would appear to undercut
the project as then conceived, the study was kept low key and confi-
dential. It was completed in a week during the spring of 1971, un-
dated and anonymous; only 200 copies were made, which were then
distributed selectively to several government agencies. The study, “A
Natural Systems Plan for the DWGNRA,” sketched in broad outline
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the concept of a recreation area organized around the free-flowing
river with emphasis on hiking, biking, canoeing, and swimming in
small offstream impoundments.

No numbers for the capacity of such a plan were given in the
study, but the authors had privately calculated that it would be
sufficient to accommodate about four million visitations annually,
the number projected for the first stage of the reservoir-based design.
This number evidently passed by word of mouth, for several people
who subsequently read the study were sure that the design assumed a
four-million capacity, although they could not recollect how they
learned this. The study could not long be kept locked in the govern-
ment, and it eventually leaked to the public. This greatly pleased the
dam opponents, who believed the natural systems plan would pro-
vide an alternative for those who did not want the dam but who did
want a park. By the spring of 1972, Reed was stating publicly that
the law that created the Recreation Area in no way depended on the
construction of the dam, an interpretation of the legislative history
not accepted by the Corps.

Notwithstanding these events, the main line of the NPS effort was
the design of the recreation area with a dam and reservoir. To park
planners like DeGellecke the reservoir was attractive from many
points of view. Above all, based on previous experience, DeGellecke
believed that a park with a lake would attract several times more
visitors than one without a lake. Furthermore, since most of the
visitors to the area would concentrate at the lake, the rest of the
recreation area, which would be far more fragile, could be better
protected. Exactly how fragile it would be and thus how many visi-
tors could be permitted in the recreation area were professional
judgments made by the park designers. There is no published analysis
to show how the estimate of a ten-million visitation carrying capacity
for the area was derived. The design finally settled upon envisioned a
three-stage development to accommodate four million annual visita-
tions initially and ultimately the ten-million upper limit upon com-
pletion of the recreation area ten years later. Thus, by 1971, the
Delaware Water Gap National Recreation Area was ready to be de-
veloped, along with the dam and reservoir.

By late autumn 1971, after the completion of the environmental
impact statement, the Tocks project at last appeared ready to go.
The proponents of the dam believed they had a strong case. The
benefits appeared clear: water, power, recreation, and flood control.
And the costs appeared minimal. All the critical supporting analy-
sis—the benefit-cost calculations, the detailed planning, the demand
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projections, the search for alternatives, the environmental assess-
ment—had been completed; and there was scarcely any political
opposition to the project. The Corps planned to start construction in
early 1972.

Il. RESERVOIRS OF DISTRUST:
THE PUBLIC RESPONSE

With the issuance of the final Impact Statement and refinement of
the engineering design for the project, the private interests both sup-
porting and opposing the dam grew increasingly active.

A. Proponents

The water and power professionals in the Basin generally rallied
behind the project, and for much the same reasons as their counter-
parts in the public agencies. Such support also reflected their own
special interests. Thus the several local water supply authorities in
the region, separately, and collectively through their umbrella organi-
zation (the Water Resources Association of the Delaware River
Basin), were constantly engaged in a variety of lobbying activities in
favor of the dam. Their fundamental argument was simply that the
Basin needed more water; they believed that the safe yields of the
present system were under strain and that without new sources
growth in the Basin would be stifled.

Similarly, the electric power utilities supported the Tocks project
as a way to ensure cooling water for the substantial number of power
plants planned for construction on the Delaware downstream from
the Tocks dam site. Without such assurance, the utilities would either
not be able to expand as vigorously as they hoped or would them-
selves be responsible for providing the requisite water storage. The
utilities were also attracted by the prospect that the Tocks project
would permit the construction of a utility owned pumped-storage
facility near the dam site to help meet peak demand requirements.

In addition to these professionals, business and labor organizations
strongly supported the project. They wished for strong economic
expansion in the region—more people, more factories, more jobs—
and this seemed to call for more water and more power. Thus, vir-
tually every Chamber of Commerce and organized business associa-
tion in the region favored the Tocks project, and it was water and
power, not flood control and recreation, that lent urgency to their
concerns,

For much the same reasons as business, organized labor through-
out the Basin region supported the project. Although this support
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was often nominal, labor did lobby consistently for Tocks both in
the state capitols and before congressional committees in Washing-
ton; and as the recession in the construction industry deepened,
some members of the construction unions engaged in still more
forceful actions: on one occasion they organized a “March on
Trenton,” in which thousands of construction workers surged
through the streets of New Jersey’s capitol to the steps of the
governor’s office, where they issued a series of demands for the
thawing of frozen construction projects (Tocks included). On
another occasion several dozen workers provoked a nearly violent
confrontation with a citizen group reviewing the Tocks project: they
surrounded the group’s bus, punctured its radiator, and demanded
the chance to present their case directly to the citizens group and to
the local politicians and planners whom the group was visiting, (Frank
Sinden, co-editor of this volume, was present at this latter incident.)

Part of the workers’ concern was, of course, jobs, and especially
construction jobs. But this concern was not directed merely to the
dam itself; nor could it reasonably have been so. The dam, expected
to take seven years to construct, would at a maximum employ a few
hundred workers, as compared to a construction labor force of over
100,000 in New Jersey alone. As noted by one political observer,
“there were more jobs in a half-dozen highway improvement projects
than in Tocks.” The concern of organized labor was more symbolic
and indirect. Although Tocks would not produce substantial num-
bers of jobs, it was one of several projects in the Basin region—and
one of the most visible—that appeared to be stymied by environ-
mental measures and opposition. Tocks thus became symbolic of a
long list of grievances and of the imagined unconcern of environ-
mentalists for the plight of the working man. This apparent indiffer-
ence seemed further galling to many members of the labor organiza-
tions who thought also about the recreation area. In supporting the
reservoir-based and auto-accessed recreation promised by the project,
they believed also that they were supporting the wishes of the
average working man. They had little patience with the concerns and
interests of the environmentalists and backpackers.

The construction opportunities afforded by the project were less
important to labor than the water and power it promised. Tocks as a
symbolic and real impulse to economic growth in the region formed
the main part of labor’s position on the project. Along with the
water user associations, utilities, and businessmen’s groups, labor be-
lieved that a rejection of Tocks would diminish the material basis for
growth in the Basin—and worse, would signal a success for the nay-
sayers, for all those who opposed growth either in the name of some
elusive environmental purity or for selfish and elitist reasons.



Conflict and Irresolution 89

B. The Environmentalists

The field of public action was of course not left only to project
supporters. The opposition was substantial, and as time went on
became increasingly colorful and inventive. The concerns raised by
the opponents were many: the impact of the dam on shad and
oysters in the estuary; the potential for eutrophication of the reser-
voir; the loss of a 37-mile stretch of the river; the destruction of a
wild and lovely valley; the destruction of historical homes, many
dating back over 200 years.

These specific objections, however, grew out of a more amorphous
sensibility. To many opponents of the project, what really counted
was the precedent and symbol. They saw the Corps as a sort of
malevolent agent of ‘“‘progress” all over the countryside, running
away with the few wild, unspoiled areas left in the Northeast. They
wanted to halt this momentum, to have the community face more
thoroughly than it had ever done the costs of growth. The opponents
of the dam, convinced of the real and symbolic costs of the project,
looked hard and skeptically at the alleged benefits; indeed, these
benefits to the extent that they were a measure of still more eco-
nomic growth were not considered real benefits at all. Nor were the
opponents appeased by reassurances of the professionals. They be-
lieved that the dam supporters were so persuaded of the project’s
benefits that they largely rationalized away its attendant costs.

Opposition to the project also continued to grow out of local
grievances, especially in reaction to the Corps’land acquisition tech-
niques. Many local citizens were coming slowly to believe that the
project was not likely to bring the economic prosperity to individuals
and to the community initially expected. Much of the concern of the
local populace was directed at the recreation area as well as the dam.
A good part of the land acquisition was, after all, due to the recrea-
tion plan. It was the planned expansion of recreation that would
provoke the expected deluge of visitors to the region, and with it all
sorts of requirements for new roads and new service facilities. The
descent of outsiders to the region was especially upsetting to some.
People simply did not fancy an influx of intruders into their quiet
valley; and to a small minority there were perhaps ethnic and class
overtones to this feeling, for they especially looked askance at urban
visitors from New York and Philadelphia.

Reflecting these varied sentiments, a variety of citizens’ groups
employing a variety of tactics marshalled their forces in 1971 and
1972 to combat the Tocks project. Most of them have remained
active from that time to the present, although their composition,
their motivation, their relationship to technical analysis, and their
tactics have sometimes shifted.
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The locally-based opposition groups which march so visibly across
the history of the controversy—the Save-the-Delaware-Coalition, The
Delaware Valley Conservation Association, the Lenni Lenape League,
and others—were really less groups than loose clusters of volunteers
lending some financial, some moral, and some technical support to a
few persons of great energy and dedication who did much of the
work. The activity of any given group would thus wax or wane with
the energy and engagement of a very few individuals. Very few indi-
viduals and even less money! An impressive aspect of the opposition
movement was the vast imbalance in resources available to them as
compared to those at the disposal of the public agencies promoting
the project. With few exceptions, the project’s opponents fought the
dam on their own personal time, mainly with their own money, and
with a passion that grew out of strong personal convictions or griev-
ances.

Consider, for example, the Delaware Valley Conservation Associa-
tion (DVCA). The DVCA thrice was at the frontier of the struggle
against the dam: first in the early days of the controversy in the late
1960s under the leadership of a resident of Stroudsburg, Nancy
Shukaitis, who later became an elected Commissioner in Monroe
County, Pennsylvania, bordering the dam site; then in 1970 and
1971 when another local resident, Joan Mathieson, took up the
cudgel; and last, when the controversy reached its peak, under the
leadership of Mina Haefele. An intelligent and intense woman,
Haefele was living as a tenant in her family’s ramshackle old farm-
house overlooking the River several years after the house had been
purchased by the Corps when she turned full time to the Tocks
controversy. Full time in this case meant a flurry of varied activi-
ties—attending hearings in Washington, organizing mailing and telex
campaigns directed at the Basin governors and Congress, writing arti-
cles, distributing press releases, and soliciting funds. She tried
successfully to engage the attention of Washington-based environ-
mental organizations, and with them helped coordinate Con-
gressional lobbying efforts. Although (in the view of Haefele and her
colleagues) analysis counted a lot less to the relevant policymakers,
governors, and congressmen than did simple citizen pressure, she was
herself most successful in marshalling evidence—to wit, in producing
an analysis—suggesting that the Corps was trampling on the rights of
individuals in the taking area, and through its destruction of histori-
cal homes, trampling also on the rich historical legacy of the valley.

Quite generally, the environmentalists did not shun the idea of
technical and political studies. On the contrary, when the occasion
arose, they jumped at the chance to encourage analytic work on the
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project, and especially work on possible alternatives to the project.
The two groups which most vigorously pursued this path were the
regionally based Save-the-Delaware-Coalition and the more nationally
oriented Environmental Defense Fund (EDF).

Save-the-Delaware Coalition:

Recreation Without a Dam

The Save-the-Delaware-Coalition, with representatives from dozens
of conservation groups, was formed in response to the initial Corps
Impact Statement, and soon came to play the most important coor-
dinating role in focusing the environmental opposition. Under the
direction of its chairman, Harold Lockwood, a lawyer from Phila-
delphia, the Coalition from its inception played a critical part in
mobilizing political opposition to the dam. Members of the Coali-
tion, especially Lockwood, tirelessly sought out policy makers in the
state capitols and in Washington and otherwise lobbied strenuously
against the dam. Lockwood—affable, energetic, imaginative—also per-
sistently sought to encourage analytic work on the dam, and on
possible alternatives to it, that he trusted would call the entire pro-
ject into question. One of the Coalition’s early efforts was to assign
two of its members to put together and edit a series of papers pre-
pared by several different authors over the previous years, which,
taken together, sketched out a plausible picture of ways to achieve
flood control, water supply increases, and recreation without a dam
and reservoir. The volume that emerged, “Papers in Support of a
Free-Flowing Delaware River” (October 1973) sought to question
and counterbalance in some measure the massive studies done by the
exuberant supporters of the dam.

In a second venture, the Save-the-Delaware-Coalition sought to
sketch a vivid and attractive vision of the valley without a dam.
Opponents of the Tocks project on Congressional staffs in Washing-
ton suggested that it would be helpful to them to have in hand a
substantial report on the positive aspect of the opponents’ position—
that is, on the future of the land to be acquired by the government if
no dam were built, It was taken for granted that this future meant a
federal park of some sort. The Save-the-Delaware-Coalition eagerly
took up this suggestion and immediately set about raising a special
fund and seeking a professional consultant to prepare a plan. The
prospect of a constructive, even creative, project contrasted refresh-
ingly with the necessarily negative character of much of the Coali-
tion’s previous work. Each member, moreover, saw the opportunity
of finally expressing his or her own vision of the Delaware’s future in
more concrete form.
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Their visions, as has been noted earlier, were by no means uni-
form. Conservationists long concerned about creeping commercial
encroachment on rural land at first welcomed the Tocks Island Dam
and recreation area because it promised to take a large piece of
especially attractive land off the market. As they became aware of
the physical magnitude of the reservoir and of the numbers of people
it was supposed to attract, however, the conservationists changed
their position and opposed the dam while continuing to support
federal acquisition of the land.

The landowners who joined the opposition were largely resigned to
losing their own land, but hoped in some sad, altruistic way to pre-
serve the land they were sentimentally attached to, at least for
others. They did argue for remnants of private ownership or leasing
on principle, avoiding positions that would benefit them personally
in order not to weaken the opposition as a whole with the appear-
ance of special pleading. Most landowners, it must be said, did not
join the organized opposition, because they rightly saw little support
in it for their interests. Of course all members of the opposition
believed that the area should be preserved, but there was no con-
sensus on what form the preservation should take. Indeed there was
no occasion to establish a consensus, since all hands were occupied
with opposing the dam. As it later appeared, each individual had
formed in his own mind a vision of the Upper Delaware’s future,
embodying his own tastes and values. In addition, each person had
made his own internal compromises with what he imagined to be
reality.

Although the visions of the opponents differed in many ways,
they were all similar in one fundamental and surprising way: vir-
tually all reflected compromise on the issue of numbers of visitors to
be provided for. They were willing to support a plan that called for
just as many people as the first phase of the official plan they aimed
to challenge, namely four million visitor-days per year. This is sur-
prising not merely because conservationists are notorious crowd
haters, but because it was precisely the large numbers of visitors
envisioned in the official plan that was responsible directly and in-
directly for the most severe and widespread impacts of the Tocks
project—the impacts that most concerned the conservationists.
People meant cars, and cars mean highways, and highways mean
almost certainly the destructive, chaotic, and explosive development
of Sussex and Warren Counties.

Every step in this sequence was in itself anathema to the conserva-
tionists, yet most of them shared the simple conviction that no plan
without large crowds could compete in the political arena. Neverthe-
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less, the “Concept Plan for a Delaware River Park,” which emerged
from the Coalition’s efforts, provided an intriguing park design based
upon the river, and one that could not so easily be expanded to
accommodate the ten million annual visitor-days then envisioned as
the final target of the Corps and National Park Service plan. The
concept plan also served as the starting point for the Park Service’s
later intensive planning for a damless park. After some study, the
Park Service concluded that the number of visitors should be no
more than about two million per year.

Environmental Defense Fund: Flood Control and

Water Supply Without a Dam

During 1971 and 1972 another environmental group, destined to
play an important role in the controversy, entered the fray. The
Environmental Defense Fund (EDF) had been formed in 1967 as a
national organization supported by private contributions and dedi-
cated to mounting legal challenges to projects that appeared environ-
mentally damaging. The usual modus operandi of EDF was to
combat a project in the courts; but this time, the technical director
of the Long Island Office, Leo Eisel, a young, serious, hard-driving
water engineer, saw an opportunity to influence the decision before
it reached the courts,

Eisel’s first line of attack was to try to show that even apart from
the adverse environmental consequences, the Tocks project did not
add up in simple economic terms. To this end, EDF commissioned
Gardner Brown, an economist at the University of Wisconsin, to
undertake a critical study of the Corps benefit-cost analysis. The
Corps had wielded its benefit-cost analysis as an argument for the
dam, and the environmentalists believed they needed a public re-
sponse that would at the least show the tremendous flexibility possi-
ble in such calculations. The resulting analysis did tend to neutralize
somewhat the political potency of the benefit-cost analysis, although
few persons probably took the structured benefit-cost analysis very
seriously anyway.

The EDF emphasis then shifted, as had the Save-the-Delaware-
Coalition’s, to a search for alternatives. Eisel decided that flood con-
trol and water supply were the real driving purposes behind the
project, and that unless one could show that these goals were un-
necessary or could be achieved in other ways, the project would
surely go forward; he chose flood control as the first object of inves-
tigation. Thus, in the summer of 1972, in cooperation with the New
Jersey Department of Environmental Protection, Eisel and an assis-
tant, Laurie Burt, launched a study of flood control in the Delaware
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Basin below the dam site, poring over aerial photographs of the flood
plain and counting structures, doing field surveys to document the
substantial effect of flood plain zoning on the most vulnerable
towns, like Burlington, which had reduced the potential damage
from flooding on the main stem, relative to the Corps” projections of
ten years before.

These investigations resulted in two studies, a preliminary report,
“Flood Control—A Field Investigation,” September 1972, and
“Flood Control and the Delaware River,” April 1973, both of which
cast doubt on the importance of the flood control purposes of the
Tocks Island Dam, and, above all, documented the potential of non-
structural approaches. Eisel was encouraged in these studies by some
of the policy makers, both in Congress and at the state level, who
would soon be making the critical decisions respecting the dam, and
to whom Eisel had easy access during the research phase of the
enterprise.

Later in the controversy, EDF determined to pursue a concept
known as high-flow skimming as a nondam alternative to water sup-
ply. The concept was sparked by the imagination and persistence of a
physicist at the R.C.A. research laboratory in New Jersey, Smith
Freeman; and it was carried out by Freeman and two Princeton
University professors: Edwin Mills, an economist, and David Kins-
man, a geologist. The three produced a study which suggested that
sufficient water to provide an alternative to the water supply func-
tions of the dam could be assured by offstream storage in existing
reservoirs, with the water pumped out of the Delaware during high
flow periods. This unconventional notion, introduced by three
“‘amateurs,” received little notice from the water professionals; and
EDF decided that the idea, to get a fair hearing, would have to be
examined by a recognized consulting firm who would play by all the
traditional rules.

The contractor given the task was Disko Associates of New Jersey,
and their report was released in October 1972. The study did con-
clude that high-flow skimming had substantial potential to increase
the water yield of the Delaware, but the study proposed damming
one of the most beautiful tributaries of the Delaware, Flatbrook
Creek. Although the area flooded by this proposal would be signifi-
cantly less than the Corps’ plan for the main stem, the remedy
appeared to many environmentalists almost as bad as the illness. The
report presented a straightforward technical solution to a problem,
but one that may have missed the central point of undertaking the
study in the first place.
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PIRG

Later in the controversy, still another environmental group
entered the arena, this one with an even more pugnacious attitude
than most of the older environmental activists. The New Jersey
Public Interest Research Group (PIRG) was founded in the fall of
1972 as a student funded “watchdog” research organization of the
kind Ralph Nader had been encouraging. The board of directors,
made up mostly of students from Rutgers and Seton Hall Uni-
versities, soon had identified the Tocks project as a priority study
area, and Chris Burke, the Executive Director and only full-time
operative of PIRG, turned full time to the project. Burke, a recent
graduate of Oberlin College, brought a clear and definite bias to the
Tocks project: “We are suspect of the Corps and certainly suspect of
power companies.”

PIRG was concerned not simply with preserving the environment
in the Delaware River Valley, but also with the broader social and
economic impacts of the development on people living in the area. In
land acquisition, for example, Burke maintained that the Corps had
unjustly treated local landowners and had, to boot, adopted practices
that flouted federal law. This deep-rooted distrust of government and
big business provided the impulse to PIRG activities and the theme
of the numerous press releases put out by PIRG. To Burke, the
Tocks project had to be stopped not only because of its specific
consequences, but also because it would simply add to what he per-
ceived as a growth mania in the country (more water, more energy,
more nuclear power plants) and deflect attention away from energy
conservation and controlled growth strategies.

The Squatters

Although not an environmental group or even a group in league
with the environmentalists, one other fragment of the public deserves
brief mention — the “squatters,” a band of some 40 to 100 illegal
occupants of abandoned or condemned properties on the Pennsyl-
vania side of the Delaware near the dam site. Feared by some,
cheered by many, this small group of counterculture enthusiasts were
a continual dramatic focus of journalistic interest. The origin of the
squatters is subject of some local debate. Many residents on the New
Jersey side claim that hordes of pop music fans, bound for a New
Jersey rock concert that was cancelled at the last minute, stopped
at the Delaware River and occupied some vacant farmhouses there,

Some original squatters, however, were once legal tenants of their
properties. When the Corps of Engineers found itself faced with an
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indefinite delay of contruction plans, it decided to rent several of the
properties it had acquired. Attracted by ads in the New York Times,
a handful of Greenwich Village residents moved to Shawnee-on-
Delaware for the summer. Finding the peaceful and pastoral setting
ideal for a pioneer or commune type of life style, the squatters
refused to vacate when their leases ran out. Passively resisting evic-
tion attempts, and contesting government action in the courts, they
had stayed on for years.

The local residents had somewhat mixed but mostly hostile reac-
tions to the squatters. They believed them to be the source of count-
less illegal acts, widespread vandalism, and occasionally more violent
crimes in the area. Their attitudes became more sympathetic and
complex when (in an episode described in Essay 10) the Corps
moved on the squatter homes with bulldozers in the dead of night.

With very little money and few active participants, the band of
environmental activists opposing the dam were able to keep up a
constant hubbub of criticism; and along with the criticism, they
sometimes raised new ideas, new alternative possibilities to the dam
and reservoir. Some of their anger, criticism, and ideas reached the
policy making level and there provided valuable ammunition for their
natural allies in the state capitals and in Washington.

However, whatever their abilities, the opposition activists could
scarcely have had the success they did in confronting such a solidly
supported establishment project if they hadn’t also tapped some
hidden springs of sentiment. There was, in fact, a constituency of
ideas that the activists were able in some inchoate way to speak for
and speak to—concerns about growth, pollution, overbearing tech-
nology, that were shared by many citizens and many policymakers.®

I1l. CLOUDS OVER WASHINGTON:
THE POLITICIANS

Although the activities of the environmentalists were important, the
main arena of opposition to the dam shifted unexpectedly in 1971
and 1972 to Washington: unexpectedly, because hitherto there had
been no serious dissent to the project emanating from Congress or
the Administration. Virtually every congressman with a district in
the Basin supported the project, and perhaps more importantly, the
project was strongly backed by the key public works subcommittees.

As with all legislation, public works appropriations must run a
gauntlet in both Houses of Congress, from subcommittee to com-
mittee to the full House or Senate, to Senate-House conference, back
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to the full Congress for approval, and thence to the President. And,
as with all but the most extraordinary legislation, the fate of the bill
is largely determined in the subcommittee and committee delibera-
tions. Congress had authorized the Tocks project in 1962 and the
DWGNRA in 1965. Thenceforward, the annual appropriations had
each year to go through the two appropriations committees,

Appropriations bills must originate in the House: for Tocks, in the
Subcommittee on Public Works of the House Appropriations Com-
mittee for funds appropriated to the Corps; and in the Interior Sub-
committee for funds appropriated to the National Park Service for
further land acquisition. These subcommittees then report to the full
Appropriations Committee for “‘mark up” sessions in which the sub-
committee reports are frequently amended. After approval by the
full House, usually a formality, the journey begins again in the
Senate, first in the Subcommittees on Public Works and on Interior
and Insular Affairs of the Committee on Appropriations, then to the
full Committee, and finally to the Senate. Differences between the
House and Senate versions are then worked out in the House-Senate
Conference.

The dominant factors in this process were the crusty and canny
chairmen of the two Public Works Subcommittees, Joe Evins in the
House and John Stennis in the Senate. These veteran congressional
chieftains strongly supported public works in general, and their sup-
port for the Tocks project seemed to ensure an uneventful and
successful passage of the project from the drawing board to the first
bulldozer. But this easy state of affairs was suddenly disrupted, in
large measure by a single study on eutrophication, the McCormick
Report, which the Corps had commissioned in March 1971. The
study achieved prominence due to the importance attached to it by
the President’s newly formed Council on Environmental Quality
(CEQ), a small group in the Executive Office of the President respon-
sible for reviewing the Environmental Impact Statements required
under the new National Environmental Protection Act.

The McCormick Report resulted from a series of informal dis-
cussions between members of the Corps, CEQ, and others during the
late fall and winter of 1970, at the time of the initial Environmental
Impact Statement concerning the possibility of eutrophication
(unwanted algal blooms) in the Tocks reservoir. (Essays 8 and 9
describe and discuss eutrophication in considerable detail; in fact, as
is noted there, eutrophication is a complex phenomenon and can
mean different things to different people). Eutrophication was a
phenomenon often observed in other reservoirs and certain lakes, and
despite the Corps’ assurances that it should not be a serious problem
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for Tocks, it was a natural concern to the CEQ. The Army agreed
that construction would not begin until there was an independent
study of eutrophication, and turned to Jack McCormick and Associ-
ates, a newly formed consulting group in Philadelphia directed by a
terrestrial ecologist, Jack McCormick. The firm hired as chief consul-
tant to the study Tom Cahill, a water ecologist, who actually wrote
much of the report. The study was initiated in the spring of 1971,
and released along with the Corps’ Final Impact Statement in October
1971. Its main conclusion, that “accelerated cultural eutrophication
is likely to occur after creation of the proposed Tocks Island Lake,”
had immediate impact.

The McCormick Report was received at CEQ in October, where it
was reviewed by a young, thoughtful staff analyst, Steve Sloan, who
at the time was responsible for reviewing all water resource projects
in the eastern United States. In Sloan’s view, the report suggested
clearly the dangers of eutrophication of the Tocks lake and the fool-
hardiness of proceeding with the project before that danger was fully
addressed; and he persuaded CEQ chairman Russell Train to so noti-
fy the Army. This Train did, adding in his comments CEQ’s addi-
tional concern also that reservoir drawdown during the summer
would expose mud flats and create a variety of detrimental impacts
on recreation, water supply, fisheries, and downstream water quality.

After some further exchange of correspondence between CEQ and
the Army, CEQ hardened its position, noting that its approval of the
project depended upon assurance from the Basin governors that the
environmental problems raised by CEQ, especially the eutrophication
problem, would be adequately handled. Such a request by CEQ had
no force in law and its influence on the Army depended on the
degree of support CEQ could obtain from the White House and from
Congress. The Army, on the other hand, would have liked the White
House especially to direct the Corps to go ahead. But 1972 was an
election year and the White House, as we now well know, was pre-
occupied with the coming election campaign.

The President’s contact men (John Whitaker and John Ehrlich-
man) did not want to rock any boats unnecessarily; they neither
wished to endorse the project over the objections of the President’s
chief environmental advisor and project opponents in the Basin
states, nor to antagonize the congressional and local supporters of
the project. They thus did not try overly hard to impose a decision
one way or the other, but suggested rather that the Corps and CEQ
work things out themselves. At the same time, the Office of Manage-
ment and Budget, presumably acting under similar White House
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guidelines, also took a hands-off attitude. This benign neglect forced,
but also permitted, CEQ to look to Congress for support.

And in Congress CEQ discovered important allies: Howard
Robison, a Republican representing the 27th District in New York,
and a member of the Public Works Subcommittee of the House
Appropriations Committee; Clifford Case, Republican senator from
New dJersey, whose administrative assistant, Gar Kaganovich, had in-
dependently become wary of the eutrophication danger; Congress-
man Pierre duPont, Republican from Delaware, who had in the
previous year been virtually alone among congressmen in speaking
against the Tocks project; and James Buckley and Jacob Javits,
senators from New York. But the key role in translating the CEQ
misgivings into an effective constraint on the Corps was played by
Robison, who managed both to place the CEQ stipulations into the
Appropriations Bill for the Tocks project, and to persuade Governor
Rockefeller not to issue an assurance that New York State would
move quickly to meet those stipulations.

During all these maneuverings, the only analytic works that
seemed to have had any real consequence were the McCormick
study, and to a lesser extent the Impact Statement; even these
studies appear to have been read by a mere handful of people: by
Sloan at CEQ, and, in parts at least, by legislative assistants to
Robison, Case, and duPont. Most of the concerned congressmen also
had available as background a miscellany of studies produced by the
Corps and DRBC, namely the 1961 Corps HD522 Survey, the most
recent Corps benefit-cost analysis, and various DRBC staff studies
and public information releases. However, it is doubtful that any of
the congressmen had read these studies in any detail. Whatever the
readership of these other studies, the eutrophication issue certainly
became the most dominant politically, far surpassing in importance
other environmental concerns touching, for example, the effect of
the dam on oysters or shad.

There were probably several reasons for this. Perhaps most impor-
tant, eutrophication (if it occurred), unlike the other problems,
would significantly diminish one of the main benefits of the Tocks
project—recreation. It thus seemed to undermine one positive argu-
ment for the dam. This perverse character of eutrophication was
probably more important in its political impact than simply the
calculable reduction in the monetary benefits of recreation it
implied. Moreover, the impact on recreation affected a fairly clear
constituency: those who would use the recreation area and those
who would live nearby. It was also important politically that the
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eutrophication issue could not simply be absorbed by the project. To
combat (or at least ameliorate) the shad problem, the Corps incor-
porated a fish ladder; to ensure that the oyster beds would not be
adversely affected, the Corps agreed to change the planned operation
of the Tocks reservoir so that the spring flows into the estuary would
not be diminished (a decision with a real, but largely hidden, cost).
With eutrophication, however, the Corps could not on its own meet
the environmentalists’ objections; actions by the involved states in
establishing effective sewage systems appeared necessary.

Moreover, eutrophication presented a vivid symbol of ecological
hazard for those who were searching for such symbols. By compari-
son, the shad and oyster were deficient symbols: both resources had
already suffered enormous injury from water pollution, and it was
difficult for an urban populace to take the preservation of natural
systems in their backyards as seriously as, for example, they might
take the preservation of virgin areas of Alaska. Shad runs up the
Delaware do not provoke the imagination of the Basin populace the
way salmon runs have elsewhere. But eutrophication, as nature’s
backlash, was well matched to the East Coast’s urbanity and skepti-
cism.

The intellectual journeys that brought key figures in Washington
to support or oppose the Tocks project were varied. Most congress-
men on the public works subcommittees tended to trust the Corps’
analysis and, in general, to favor public works projects, especially in a
case such as Tocks where the project also appeared to have the
support of a crucial regional body like the DRBC. The environmental
mood of the 1970s had not yet descended on most of Congress. In a
mini-debate on the Tocks dam on the floor of the House in 1971,
James Wright of Texas doubtless spoke for many when he described
with a religious fervor the case for intervention:

We cannot keep people from intruding upon the earth. and the interests of
people must come first. Nature sometimes, as in this case, needs the cor-
rective surgery of intelligent men, under the injunction given to us in the
Book of Genesis, to subdue the earth and husband its resources.

And Wright also spoke for many congressmen in his contempt for
those who argued for further study of projects such as Tocks. They
reminded him, he said, of Kipling’s description of old men:

They peck out, dissect, and extrude to the mind
The flaccid tissues of long-dead issues
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Offensive to God and mankind
Like vultures over an ox
That the army has left behind.

Such attitudes were further reinforced by the personal experience
of the congressmen with districts in the Delaware Basin. Some, like
Frank Thompson of New Jersey, remembered vividly the floods of
1955, and others, like Fred Rooney of Pennsylvania, saw the project
as an economic and recreation boon to their districts. Thompson also
was attracted to the idea of establishing the precedent of public
power in the Northeast; the 70 megawatts of electric power to be
produced by the dam, trivial in economic terms, in this sense took on
symbolic importance.

The chief congressional foe of the Tocks project in 1971—and
virtually the only one at that time—was Pierre duPont. Through
discussions with scientists at the University of Delaware, duPont and
his administrative aid, Austin Olney, became convinced that the dam
might cause a serious ecological imbalance in the estuary, robbing it
of nutrients and fresh water flows and eventually affecting adversely
oysters and other fish life. This concern in turn led duPont to ques-
tion the apparently casual way in which the Corps had performed the
environmental assessment required by NEPA; and this formed his
main argument in support of an amendment he offered on the floor
of the House to strike the $3.7 million construction funds the
Appropriations Committee had designated in the Public Works Bill.

It was this amendment that inspired the hyberbole of Congress-
men Wright quoted above, in a debate that ended with a crushing
rejection of the duPont amendment in a voice vote. (In duPont’s
recollection, the ““ ‘Noes’ rolled across the Chamber like thunder.”)
By this time, however, the CEQ had entered the controversy, and
duPont was soon to have several allies both in Washington and in the
Basin states that now had to act on the Tocks decision.®

IV. THE GOVERNOR AND THE ADVISOR

A. Introduction

The events in Washington put off for a time the start of construc-
tion by throwing the responsibility for decision back to the DRBC.
There appeared little question that Congress would appropriate the
necessary funds to initiate the construction once the DRBC Com-
missioners approved the project and satisfactorily resolved the
environmental issues raised by CEQ. The focus of decision thus
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moved to the Commission—that is, to the four Basin governors,
especially the governors of New Jersey and Pennsylvania, whose
states would be most affected by the project.

Not until this time (early 1972) did New Jersey Governor Cahill
begin to think seriously about the Tocks Island project. Until then,
there was little reason for the Governor to focus on the dam. No
decisions were necessary; the Corps had been implementing the vari-
ous procedures required by the National Environmental Protection
Act, and was otherwise gradually purchasing land and refining the
project design. Whatever Cahill now decided would likely be decisive;
his approval would almost certainly set the project in motion. Al-
though the governor of New York and his chief environmental
advisor saw some potential problems, virtually all other involved
politicians appeared to support the project. The governors of Dela-
ware and Pennsylvania were in favor of the dam, as were all the New
Jersey and Pennsylvania congressmen with districts along the Del-
aware. The previous New Jersey governor, Richard Hughes, had also,
while in office, formally endorsed the Tocks project.

There was, however, little political pressure on Governor Cahill to
make the decision one way or the other. Outside the impact area
itself, most of the public scarcely knew about the project, and its
benefits were sufficiently diffuse and nonimmediate to discourage
the formation of any strong pressure group (although, as already
noted, there did exist some ardent bureaucratic sentiment in favor of
the project). There was nominal support for the dam from labor,
industry, the utilities, and some newspapers, but these groups never
could make the project widely visible to the public. Although the
Governor had supported the dam while he was a congressman from
southern New Jersey, a change of sentiment now would cause him no
more than a momentary embarassment. For why shouldn’t he have
earlier been in favor of the project? It had appeared then as an
excellent idea, an unmixed blessing of water supply, flood control,
power, and recreation—for which, moreover, the federal government
would pay almost entirely.? Thus, in the spring of 1972, Governor
Cahill believed himself open-minded on the project and politically
unencumbered. With this frame of reference, he tumed for advice to
his Commissioner of Environmental Protection, Richard Sullivan.

Sullivan had become Commissioner in 1970 at the outset of the
Cahill administration. Before this time he had been in the state
government for over two decades, starting out as a $2,900 per year
air pollution control officer in 1951, and rising to the chief environ-

bhis last was a delusion, as noted in section VI below,
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mental position in 1969. Previous to his government career, Sullivan
had studied engineering and also held graduate degrees in Public
Health and English. By 1972 he had become an extremely effective
advocate for an increased government role in environmental protec-
tion—an advocacy marked by a particularly affable and witty style of
public speaking. His views on the environment were thoughtful,
searching, and always reasonably pragmatic. Although a strong
proponent of increased environmental protection, Sullivan remained
aware of the economic, social, and political costs frequently associ-
ated with such protection, and he sought compromises.

Sullivan’s views were moderate in another sense. While he had
developed a lively respect for nature (illustrated, for instance, by his
conviction that there were ecological benefits to be gained from a
flooding river: “A river is not just a transportation corridor, but a
biological system”), he was by no means a conservation purist. He
personally enjoyed tent trailer camping, for example, and hoped that
the planned Tocks recreation area would have provision for trailer
camps—a prospect that appalled the Sierra Club and most other con-
servationists. From the beginning of his interest in the Tocks project,
Sullivan was much more alert to the ecological arguments advanced
by the project opponents than to the anguished notes struck by the
backpackers and wilderness buffs, to whom he felt the state owed
no special obligation.

The Department of Environmental Protection (DEP), which Sulli-
van headed, was formed in 1970 (on “Earth Day”™) at the time
Sullivan became its Commissioner, by combining the agencies from
the Division of Clean Air and Water (which Sullivan had directed
previous to 1970) with several agencies from the Department of
Conservation and Economic Development, including the agencies re-
sponsible for the development of water resources in the state. Thus
DEP contained within it the two bureaucratic interests that would
tend to feel most strongly about Tocks, pro and con. Much of the
argument with respect to Tocks would therefore be worked out at
Sullivan’s level rather than the governor’s. By 1972, Sullivan and
DEP had established a strong reputation as environmental advocates.
In several areas they had pioneered widely popular policies that had
placed New Jersey at the forefront of the national attack on environ-
mental despoliation (for example, the establishment of a motor vehi-
cle emissions testing program). Although there was some grumbling
from within the state, the environmental program of the Cahill
administration was, in general, considered a definite political plus.

It was against such a background that Sullivan and his personal
staff undertook their investigation of the Tocks issue. This review



104 People and Events

was actually carried out in two distinct phases. In the first phase,
during the spring of 1972, Sullivan, working more or less alone and
without any substantial review of the relevant documents, concluded
(for reasons to be indicated) that the project raised several serious
issues that required more study prior to any decision to proceed.
Governor Cahill accepted this view and announced it at the annual
meeting of the DRBC in May to his startled colleagues, who had had
no inkling of Cahill’s doubts up to that point. The second and more
intensive phase of the review then began in DEP. The staff person
most responsible for working with Sullivan in this endeavor was
Thomas O’Neill. O’Neill, like most of Sullivan’s staff, was far more
interested in the environmental aspects of DEP’s responsibility than
in the Department’s residual responsibility for economic develop-
ment, He had once been a U.S. Army intelligence analyst in Berlin,
and before joining Sullivan’s staff in 1971 had spent two years at
Princeton University studying various techniques of social analysis.
This background prepared O’Neill to be somewhat skeptical of pro-
fessional analysts working in the bureaucracy, which when coupled
with a view of the environment similar to Sullivan’s, shaped the way
he tackled the Tocks issue.

B. The Analyses

The analytic work on hand, as O’Neill and Sullivan initiated their
review of the project, was sparse; it included, most importantly, the
massive eleven-volume Delaware River Basin Report (HD 522)
prepared by the Corps in 1961 (described above in essay 2); the
Corps’ Environmental Impact Statements; the ubiquitous McCormick
Report on eutrophication; water demand estimates by the Delaware
River Basin Commission; and two consultant studies of the expected
social and economic impact of the project, one by Robert Nathan
Associates investigating economic growth implications, and one by
Edwards & Kelcey, analyzing the impact of the recreation area on
new road requirements for New Jersey. Actually, at the time Sullivan
initiated his review of the Tocks project, this last report was buried
in the depths of the Department of Transportation; it was not known
to Sullivan or the Governor, nor apparently even to the planners
designing the recreation area.®

In addition to these documents relating specifically to Tocks, Sul-
livan and staff were aware most significantly of the 1969 Report to
the President on Flood Control by the special ad hoc committee
asked to examine federal flood control programs. This report noted

®The annotated list of technical studies at the end of this volume contains the
full citations of the studies referred to here.
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that despite vast sums being spent on flood control structures, annual
flood damage was rising dramatically in the United States for the
reason that development on flood plains continued to grow. They
were also aware of the work underway at the Environmental Defense
Fund which indicated that in the fifteen years since the floods of
1955, development along the Delaware tributaries had risen
markedly while the number of persons and structures in the main-
stem flood plain (the part of the Basin that would be protected by
the Tocks Island Dam) had stabilized or perhaps even declined.
Coupled with this work, EDF had also helped to persuade Sullivan’s
group that flooding along a river provides ecological benefits, by
fertilizing the lands adjacent to the river. This ecological argument
was made most dramatically to Sullivan in a film, “The Flooding
River,” prepared by Lincoln Brower, an ecologist at Amherst. It is
interesting to note in passing that EDF approached Sullivan on these
matters, not the reverse; and only after Governor Cahill’s announce-
ment in May that he had doubts about the project.

These then were the expert documents and ruminations on the
Tocks project available to Sullivan and staff. What story did they
tell? In sum, the story seems to have been very spare. The entire
array of analysis had almost no influence on the personal position of
Sullivan or even (eventually) Cahill toward the dam, though it did, as
will be noted, play an important political role nonetheless. In the
first place, some of the studies were clearly contrived to support a
particular goal, for or against the dam, and were consequently dis-
counted by the DEP staff. The DRBC staff papers, for example,
appeared to be building a case for the dam, and did not seem thor-
ough or balanced in their arguments. Similarly, the Corps environ-
mental impact assessments were organized to support the Tocks
project. They displayed the impacts in as narrow a framework as
possible while always counterpointing them with possible ameliora-
tive measures (fish ladders and such).

Of course, not all the studies had this adversary character (for
example, the Edwards and Kelcey Report, the Nathan Associates
Study, the McCormick Report) and some that did contained inter-
esting analyses that could not cavalierly be discounted simply be-
cause they were partisan. But much of the analysis also had
insignificant impact because it did not seem to address the issues that
really mattered to Sullivan and the DEP staff, For example, with the
exception of the Nathan report, the studies never confronted the
impact of the project on the future pattern of development in the
rural areas of northwest New Jersey. Nor did the studies really say
much about the manifold ecological implications that must follow
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from the dam. Above all, the studies said very little about who wins
and who loses if the dam is built.

Certain of the analyses did have an impact; at least they supported
what O’Neill and Sullivan already believed, and were frequently re-
ferred to by the DEP group in ensuing discussions. Thus, the
Edwards and Kelcey Report gave estimates of the massive costs of
new roads required by the project, costs which had nowhere entered
the Corps’ benefit-cost analyses. The McCormick study seemed
especially important, as already suggested, for if it became necessary
to control the nutrient flows into the reservoir, New Jersey’s plans
for the construction of sewage facilities for effluents draining into
the lake behind the dam would probably be significantly affected.
(Also, New York State would have to become involved in the project
in a much more direct and perhaps less neutral way than hitherto.)
However, in sum, even the best analytic work available to O’Neill and
Sullivan did little more than suggest that many secondary impacts of
the project had not yet been fully considered.

C. The Bureaucracy

The skepticism toward the alleged project benefits engendered by
these analyses was also reinforced in the eyes of Sullivan by the
apparently far from disinterested positions taken by the water re-
sources group within DEP and by the DRBC staff. The Corps of
Engineers position had already been almost automatically discounted
as deriving from a bureaucracy that would willy-nilly promote dams.
But DEP’s own water resource group might have been expected to
hold a less committed view on the project. This expectation, how-
ever, gradually eroded as the DEP water professionals appeared to
Sullivan consistently and uncritically to reject possible alternatives to
the dam such as the high-flow skimming concept described earlier.
Sullivan (and Cahill) also did not believe they could rely upon the
DRBC staff—in principle available to the Governor qua Com-
missioner—for a critical assessment of the project. In particular, they
did not think that the staff could comfortably adopt the more paro-
chial statewide view Cahill needed, or capture the concern with land
use that was appearing increasingly important to the Governor.

D. The Uses of Analysis

Persuaded by neither the available analyses nor the experts as to
the proper fate of the Tocks project, O’Neill and Sullivan had to
construct their own position. In doing so, they took a rather cool
view of the project, perceiving in it little romance or drama. If it was
to be built, it should be simply as a means to an end. And what was
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this end? Was it worth the environmental complications the dam
promised? The DEP group came increasingly to the view, as O’Neill
later recalled, that “the project simply did not add up.”

The benefits were derived from both implicit and explicit assump-
tions of continued growth in the demand for energy, for water, for
recreation, and for flood plain development, while at the same time
the costs of this growth were hardly addressed. The project appeared
to be encouraging a haphazard development in rural north west New
Jersey in return for some highly dubious benefits. The local politi-
cians and planners in the primary impact area felt completely at a
loss to cope with the expected rampant development in the region
and ensuing pressures on local services of all types—fire, police,
hospital, solid waste collection, road repair, and so forth.

As the DEP staff looked in such detail at the problems the Tocks
impact region would experience, they began to question both the
inevitability and the value of growth in that part of New Jersey, a
process perhaps not clearly defined in their own minds, but certainly
including the continuous conversion of rural and farm lands to more
intensive uses, It is doubtful that any of the analytic work on hand at
that time had any significant role in this growing skepticism, with
perhaps the exceptions of the Nathan Study and the EDF work on
flood control, especially the latter, which did suggest the paradox of
flood control programs'that encouraged the further development of
the flood plains.

Notwithstanding these deficiencies, the available analytic work did
have an influence. The analyses posed projections and Basin needs
for water that had to be answered. Although these analyses were
flawed and often unconvincing, there they were! And, politically, it
is difficult to fight something with nothing. If Sullivan and staff were
to oppose the Tocks project, they would have to do more than
merely criticize the existing analytic work. In particular, the Com-
missioner, and ultimately the Governor, were faced with two
apparently very strong arguments for the dam: (1) the dam would
provide additional assured water supply from the Delaware; and
(2) the dam would provide flood control protection for people and
structures already on the main-stem flood plain.

The water supply argument was a blend of two separate points:
first, that there was a requirement for more water; second, that
Tocks was the best way to meet the requirement. Perhaps no argot of
analysis is as misleading as the notion of “requirement” or “need.”
Above all, the concept hints ominously of disaster should the re-
quirement not be met. The concept supports powerfully the bureau-
cratic and political syndrome of prudence, of not being caught short;
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and it also supports the professional’s concentration on disaster. The
political system finds it difficult to accept the costs of shortages,
even when these are neither too severe nor too frequent (a point
made more fully in essay 1). To use them deliberately as a planning
tool to discourage growth is even more difficult for politicians to
accept. For these powerful political reasons, the DEP staff’s response
to the water supply argument for the Tocks project was to stress the
possibility of some alternative to the dam: perhaps high-flow skim-
ming, perhaps something else. But in the absence of any systematic
investigation of alternatives, Sullivan and staff felt hard pressed to
oppose the dam outright.

The flood control argument in favor of the dam was still simpler,
and perhaps more powerful. Two pieces of analytic work appeared to
be crucial in shaping the Governor’s and Commissioner’s views in this
case: the detailed study of past and potential flood damage in the
Basin by the Environmental Defense Fund, and the Corps’ own bene-
fit-cost analyses. The key points made by the EDF studies (reviewed
earlier in this essay) were politically useful to Sullivan and the
Governor, The studies had noted that there were continuing and
rapid developments in the flood plains of the Delaware tributaries,
where all the loss of life in the 1955 floods occurred, and that would
not be directly protected by the Tocks Island Dam; by contrast, over
the past decade there had been a substantial decline in the number of
structures on the main-stem flood plain below the dam site. The
Governor could safely argue, if he wished, that were flood control
the goal, Tocks did not appear the most effective way to achieve it.

The importance of the Corps’ benefit-cost analysis derived from its
relatively low assessment of the project’s flood control benefits—
about $2 million per year. This reflected the Corps’ judgment that
very severe flooding on the Delaware capable of causing hundreds of
millions of dollars of damage was highly improbable. The low esti-
mate, of course, markedly deflated the political potency of flood
prevention as a major purpose of the dam. It stood, for example, in
engaging contrast to the Corps’ attempt to emphasize the costs of a
single flood, probabilities aside, when it released a calculation esti-
mating the effects of Hurricane Agnes had it struck the Delaware
(above the dam site) rather than the Susquehanna Valley in 1971.

E. The Alternatives

O’Neill and Sullivan had now to translate these various perspec-
tives into a defensible position for the Governor to adopt at the
special DRBC meeting to be convened in September. They chose a
threefold strategy. First, they did not confront the DRBC and the
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Corps’ analyses directly; although they were themselves skeptical of
the benefit-cost and other studies, they chose not to emphasize this
publicly. Second, they selected from the analyses already available
certain problems which, they argued, required safeguards before the
project should be undertaken; in particular, the analyses suggested
that something would have to be done about control of flood plain
development, new road construction, regional sewage facilities, and
prevention of eutrophication. Finally, they stressed the importance
of dealing also with problems only glancingly studied previously,
especially the danger of uncontrolled growth in the impact area,
which the local communities seemed ill equipped to handle. This
threefold strategy did not include any call for new studies.

The arguments were woven first by O’Neill and then by Sullivan
into a paper for the Governor setting forth six possible alternatives,
ranging from an unconditional go-ahead for the project to outright
opposition. By this time, O’Neill and Sullivan had personally reached
the conclusion that the dam should not be built. They recom-
mended, however a middle-of-the-road position, where the Governor
would approve the project only if seven specified conditions were
met. These conditions, which articulated the wanted safeguards
(many of which they knew well would be difficult to achieve) were
as follows.

1. That New Jersey and Pennsylvania enact legislation to give author-
ity to the state governments (rather than to local zoning boards)
to control land use in the Delaware Basin flood plains.

2. That the DRBC authorize the construction of a dispersed sewage
plant system.

3. That a plan be devised to control nutrient flows into the Tocks
reservoir for the purpose of preventing eutrophication.

4, That state and local units of government in New Jersey be given
authority to control land use in the primary impact area.

5. That the federal government provide substantial funding for the
construction of highways required to access the recreation area.

6. That the recreation plan be scaled down to accommodate a maxi-
mum annual user load of four million day visits (from ten million).

7. That the federal government consider payments in lieu of taxes to
local units of government for loss of ratables as a result of federal
acquisition of lands.

The question may be asked why this rather than the more drastic
alternative was chosen. One reason certainly was the hope by both
Sullivan and the Governor that the occasion could be used to wrest
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from the New Jersey Legislature some legislation that would be desir-
able even were there no Tocks Island Dam: for example, the flood
plain and primary impact area zoning authority. However, Governor
Cahill has since also made it quite clear that he did not want all the
conditions to be met too readily; they were deliberatedly framed to
ensure a long breathing spell for people to think through the Tocks
project anew. Probably the main reason why Cahill chose the more
moderate alternative was that he was not yet ready to question
sharply the value of more growth in the state.

F. The Decision

By the end of the summer of 1972, Governor Cahill had come to
share Richard Sullivan’s concern with the social impact of the project
on northwest New Jersey and had fully accepted his suggested alter-
native. He now essentially shared Sullivan’s perspective on the
environmental hazards and was even more skeptical than his Com-
missioner of the alleged benefits of the project. For example, unlike
Sullivan, who strongly supported the establishment of a recreation
area, albeit without the dam, Cahill remained skeptical even of this.
Moreover, the political dangers of opposing the dam still remained
low. Not only was the project something most of the states’ citizens
hardly knew existed, there were now other politicians opposing the
dam, notably Joseph Mariziti (R), who was running for Congress in
the thirteenth Congressional District, bordering Tocks.

Before Governor Cahill announced his decision, he wanted to ob-
tain a firsthand feel for the problem as it was perceived by local
politicians. Consequently, on the weekend before the special DRBC
meeting, at a breakfast meeting in an inn near the dam site, Cahill
met informally with over 100 county freeholders, planning board
members, and other local politicians from the Tocks region. Cahill
later described this meeting as “electrifying.” Cahill now heard the
anguished laments of communities not prepared for the influx of ten
million visitors per year to the recreation area. The politicians and
planners had real and specific concerns: loss of tax revenue due to
federal condemnations, not enough fire protection, insufficient
police, no capability for solid waste disposal, not enough ambulances
or hospital beds. Above all, without any effective zoning authority,
the local communities seemed to stand completely helpless before a
haphazard sprawl of motels, restaurants, and trailer camps, which the
recreation area and new road construction would threaten to bring.

The vividness with which Cahill recalls this meeting is interesting.
In a talk at Princeton after he left the governorship, Cahill com-
mented that one of his greatest mistakes as governor was not under-



Conflict and Irresolution 111

taking more such personal visits—whether to hospitals, schools,
prisons, or reservoirs, Indeed, even the trip (by helicopter) to the
breakfast meeting had an impact. The Governor recalled his shock at
the extent of the land to be flooded by the project as, for the first
time, he flew low over the 37-mile stretch of valley above the dam
site.

The Govemor duly announced his decision on September 13,
1972, listing the seven conditions that would have to be met before
he could approve the project. It was a decision that neither sup-
ported nor opposed the dam outright.”

V. FROM IMPASSE TO STUDY

The period after the Cahill decision was a time of lazy maneuver and
of general frustration. While the professionals sought somewhat
desultorily to respond to the Cahill conditions, the Basin state
governors each undertook still another review of the project: Mal-
colm Wilson of New York, now more than ever concerned about the
impact of the project on the poultry and dairy farms of New York;
Milton Shapp of Pennsylvania along with his old pro Secretary for
the Environment, Maurice Goddard, steadfastly in favor of the dam;
Sherman Tribbitt of Delaware, steadfastly uncommitted; and in New
Jersey, a new Governor and new Environmental Commissioner,
Brendan Byrne and David Bardin, hewing for the time to the Cahill
holding pattern.d For the environmentalists this was the season for
looking for alternatives: the Save-the-Delaware-Coalition’s alternative
recreation plan and the Environmental Defense Fund’s study of
high-flow skimming, both previously mentioned, were done during
this interlude.

But no one was happy with the impasse. The project hung over the
environmentalists like a sword, and to the local populace surrounding
the dam site, the indecision and frozen expectations were perhaps
worse even than a determination to construct the dam. The Corps,
the Delaware River Basin Commission, the water companies, and the
utilities could not set their own plans in order until the project was
finally approved or rejected once and for all. In the states, as long as
the Tocks project remained in suspension, there could realistically be
no sustained investigations or implementation of alternative water

dCahill had lost in the Republican primary in the summer of 1973 on issues
unrelated to Tocks. Byme, a Democrat, entered office in January 1974, and
Bardin replaced Sullivan soon thereafter. Tom O’Neill remained as staff assistant
to the Environmental Commissioner and continued throughout this period to
play a principal role in defining the state’s position toward Tocks.



112 People and Events

supply and recreation schemes. And in Congress, Joe Evins and John
Stennis wanted the Tocks project resolved and off their subcom-
mittees’ agendas—one way or the other. In their view, each year’s
delay merely increased the cost of the project. They believed that the
environmentalists wanted the project environmentally perfect before
it even began, and that they would probably never be satisfied.

How to get the project off dead center had therefore become
everyone’s question by the spring of 1974. To Evins the answer was
to precipitate a court test—vote out construction funds, set the first
steam shovel into operation, and then let the environmentalists dare
to seek an injunction; their arguments were, he believed, frivolous
and overstated and would soon be seen as such. Partly to forestall
such a maneuver by Evins in the House and by Stennis in the Senate,
some of the dam opponents (or at least skeptics) in Congress
launched a competing idea of how to break the impasse: an intensive,
comprehensive, year-long study, after which the decision would be
made.

Another study! Did anyone really expect that any study, no mat-
ter how thorough and imaginative, would change people’s attitudes
toward the project or goad reluctant politicians toward decision?
And yet a study did promise some benefits. It might in fact make it
easier for the skeptics in Congress and the states to find a basis for
finally opposing the project outright, and it would anyhow forestall
the start of construction still another year. To project supporters in
Congress, the significance of the study promised to be its insignifi-
cance—with its completion, the policy makers would lose their last
excuse for delay. There was also a fond (and small) hope held by
some on both sides of the controversy that perhaps the study would
in fact finally resolve the outstanding issues and persuade the other
side that it was in error.

It could certainly not be denied that there were such outstanding
issues. Indeed, despite the vast number and variety of studies that
had been undertaken during the previous decade, a substantial frac-
tion of the issues which policy makers and citizens really cared about
still remained unclear, uncertain, and in many instances, altogether
unexamined. The clearest such issue was whether the project was in
fact needed—whether without the dam there were ways to achieve
the project benefits of water supply, flood prevention, power, and
recreation.

This question had both a narrow and a broad interpretation. In the
narrow view, the issue was whether the benefits defined by the Tocks
project could be met otherwise if the dam were not built. Could
other ways be found to reduce flood damage on the main stem,
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provide mass recreation at the Water Gap site, implement large scale
storage of energy, provide water for power plant cooling, and, above
all, make water available for export out-of-Basin to northern New
Jersey? These questions had to some extent been addressed, but for
the most part not very thoroughly. The agencies responsible for
studying the alternatives and with the resources to do so were also
the agencies most committed to the project; they displayed a cool-
ness in pursuing alternative possibilities that could undercut the dam.

The search for alternatives could also be given a broader interpre-
tation, and one in fact more nearly touching the kinds of arguments
the protagonists in the controversy were actually forwarding. The
analyst need not restrict himself to the specific purposes defined by
the Tocks project, but could instead inquire more generally into
ways to achieve a balance of water supply and demand in the Basin
service region, flood reduction not only on the main stem, and so
forth. Thus, for example, instead of investigating a natural systems
alternative for the recreation area, one could instead consider ways
to maximize recreation opportunities throughout the entire region,
not merely at the Water Gap. Such an investigation would have
been especially appropriate as a response to the often stated concerns
of some of the dam supporters that a recreation area at the Water
Gap should cater to the urban poor and working classes in Trenton,
Philadelphia, Newark, and New York; it seemed rather to those who
opposed the project that such concerns could better be resolved by a
series of recreation opportunities close to the people, not by a rela-
tively distant park to be reached only by automobile. But neither
side of this dispute undertook a systematic regional analysis of
recreation.

The water supply alternatives above all seemed to require the
broader perspective. Even a casual examination called into doubt the
uses to which the Tocks-created water supply were to be put. None
of the major projected demands—water for cooling power plants,
exports of water out-of-Basin to northern New Jersey, and enhanced
stream flow to prevent a salt intrusion up the estuary—had been
critically examined. Nor had the region’s water supply potential been
thoroughly explored.

Many of the environmental and social consequences of the Tocks
project also remained in dispute, their analysis having inspired little
field research, little theory, and little attention by scientists, econo-
mists, and other professionals. For example, the eutrophication issue,
under study since 1970, remained unresolved. The best available
water models were completely inadequate, and the data relevant to
the Delaware Basin were markedly deficient. Also, at least one new
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environmental issue had been raised that needed some further study.
The Medical Society of New Jersey, under the prodding of one of its
members, Dr. Gerald Rozan, had suddenly passed in May 1974 a
resolution opposing the Tocks project. The basis of the opposition
was the Society’s concern that upstream runoff of chicken effluent
into the reservoir might lead to salmonella contamination, the spread
of a communicable disease caused by the salmonella bacilli.

With respect to the expected social consequences of the dam, no
one had a clear picture of the probable secondary impacts: the
expansion of roads, commerce, industry, and residential sprawl in
northern New Jersey. Although the Nathan Associates study of 1966
had made an excellent initial attempt at such an analysis, there had
been no systematic study since that time. There never had been a
study of the project winners and losers, especially of the residents in
the taking area, who would be the most deeply affected by the
project. In sum, for reasons both simple and subtle (anticipated in
essay 1 and discussed in detail in the final seven essays of this
volume), a substantial variety of salient issues remained unresolved.

So the idea of a study finally did come to appear attractive to
many, especially if its sponsorship and terms of reference could be
widely agreed upon. These were no small tasks, however. Those who
had doubts about the project wanted an independent agency to
sponsor and define the scope of the study. But which agency? The
Council on Environmental Quality, an initial candidate, did not have
the staff or the experience to conduct a study of the character en-
visioned; nor was it a disinterested party who would be acceptable to
the project supporters. The Environmental Protection Agency had
the staff, but it also was suspect by some; John Stennis especially
objected—EPA’s budget is reviewed by the Interior Subcommittee of
the Senate Appropriations Committee, on which Stennis does not
serve. Another candidate, the National Academy of Sciences, ob-
jected to doing a study of such scope in the time allotted.

Beyond the difficulty of finding an appropriately independent and
capable agency, several Congressmen felt that any review not piloted
by the Corps would be a slap in the face to the Corps, and would
provide a bad precedent of having outside agencies review Corps
projects. Of course, the project opponents were not eager to have the
Corps direct the project. However, since it was mainly the project
skeptics who wanted the study, they finally had to give in somewhat.
Congress resolved the question of sponsorship at last by appropri-
ating the study funds of $1.5 million to the Corps, but specifying
that the Corps was to conduct the investigation in cooperation with
the Delaware River Basin Commission—that is, in practice, with the
concerned Basin states. This last was an important stipulation, for it
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permitted the states to fight successfully for broad terms of refer-
ence, and to insist that the contractors examine a wide range of
alternatives to the dam rather than merely review past procedures
and studies. It also led to state representatives joining the Corps on
the study management team; and it gave the states some input into
the selection of the study contractor.

By January 1975 the contractors had been chosen (URS/Madi-
gan-Praeger, and Conklin and Rossant, Manhattan-based engineering
consultant and architectural consultant firms, respectively) after a
competitive bidding process. They had $1.5 million and eight months
to complete the study. Almost twenty years after the floods that
inspired the comprehensive survey by the Corps, and after over a
decade of research and planning and four years of intensive contro-
versy, there was to be still one more study, again under the direction
of the Corps. Was anybody listening?*

VI. FROM STUDY TO DECISION

The idea of a million and a half dollar study was viewed skeptically
on all sides. To the Corps of Engineers and the DRBC staff, the very
existence of a new study would imply that their own long years of
effort—including, for example, those eleven data-packed volumes of
H D 522—were not sufficiently thorough or were otherwise deficient.
They regarded the study as entirely unnecessary—a waste of time and
money perpetrated by the environmentalists.

The environmentalists, on the other hand, were equally skeptical,
but for a different reason. They regarded the conflict of interest
created by putting the Corps of Engineers in charge of the study as
so blatant, as such a clear case of the fox being set to guard the
chicken coop, that they could expect no honest or objective informa-
tion to be produced by it. In caucus they debated whether they
should disassociate themselves from the whole undertaking and
simply seek to discredit it, or whether they should cooperate in the
hope of counterbalancing the bias (as they saw it) of the other side.
They finally chose the latter course, and were surprised and some-
what disarmed when the consultants approached them in an earnest
and respectful way rather than in the perfunctory way that they
expected. Herbert Howard, the civilian officer of the Corps of
Engineers who was given the delicate job of overseeing the study, was
acutely conscious of the conflict of interest and took great pains to
see that everything was done openly. Nevertheless the conflict of
interest was real, and the dam’s opponents retained a substantial
degree of skepticism.

A less well defined third group was also skeptical for yet another
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reason. This was the group of people who, potentially, could do the
work. Many of these people felt that the six or seven months of real
working time that would be available was too short to find con-
vincing answers to the important questions. Thus, the consultants
who finally agreed to undertake the study found themselves in an
ambience of universal skepticism. Among other ways, they met it by
announcing that their work would rely mainly on existing studies
rather than on de novo research. This tended to excuse them with
their colleagues who thought the time was too short to do new
research, and it simultaneously tended to relieve the apprehensions
of the dam’s proponents who thought the past work adequate. It
disappointed, however, those who had hoped the study might really
attempt to resolve some of the nagging uncertainties that genuinely
bothered the more conscientious decision makers. As it turned out,
there were some exceptions to the policy of relying upon past work.
Perhaps the most notable of these concerned the salinity of estuarine
water, a problem crucial to the project rationale, which the study did
tackle in a novel manner. (The story of this analysis is told in Essay
5.)

The study was taken seriously by the analysts and planners in each
of the Basin states responsible for review of the Tocks project—but
especially so by the New Jersey analysts. The project had always
been more important to New Jersey than to her sister states in the
Basin, and it remained so. New Jersey’s review was far more intensive
than those in the other states, particularly in its investigation of
water supply. The review in New Jersey was under the direction of
Bardin and O’Neill; and the themes and institutional setting shaping
their outlook were similar to those that had guided the analyses of
Sullivan and O’Neill two years previously. Above all, water supply
again loomed as the issue crucial to the state’s position on the entire
project.

In a roundabout way, the consultants’ study did finally provide an
outline of what many in New Jersey had been seeking—an acceptable
water supply alternative to Tocks. The study, first of all, projected
future demand for water at levels much lower than those used pre-
viously by New Jersey planners, or by the Corps. The water demand
projections were lower for two reasons: The population projections
on which they were based reflected the latest U.S. government esti-
mates, which were lower than the population data hitherto used by
the state. Second, the consultants, again on the basis of the latest
evidence, projected a much diminished demand for water for indus-
trial use. They stressed in particular the relatively high fraction
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(about two-thirds) of industrial demand that would be self-supplied
by industry, thus reducing the demand for publicly supplied water.
The consultants also calculated the sensitivity of water demand to
projections of future economic growth in the region. In addition, the
consultants’ report contained a long list of relatively small water
supply projects that could be undertaken in each of the Basin states,
as supplements or, possibly, as alternatives to Tocks.

Although the consultants themselves had not done so explicitly,
the New Jersey analysts reviewing the Tocks project under the direc-
tion of Commissioner Bardin and Tom O’Neill were able to extract
from the consultants’ study an interesting finding—that a plausible
combination of intrastate projects without Tocks would probably
serve to meet all the state’s water needs for at least the next 25 to 50
years. Furthermore, the state analysts suddenly realized that the cost
of these projects to the state would not exceed that of Tocks, even
though the federal government would build Tocks at no initial cost
to the state budget! The reason was simply that it would cost a vast
sum of state money to bring the Tocks-supplied water from the
Delaware to the northeast part of the state where the water would be
needed. Through a good part of the Tocks debate, this cost had been
forgotten—it never, for example, appeared prominently in the criti-
cisms of the project’s benefit-cost analyses. The belief that the fed-
eral government would be, in effect, financing state water needs was
indeed one reason the states had found it so difficult to give up the
Tocks projects.

Commissioner Bardin reported the results of the New Jersey
analysis to Governor Byrne:

In summary, New Jersey seems unlikely to need the Tocks increment for
from 25 to 50 years, as current projections indicate. From the standpoint
of water supply, it would be desirable to preserve the option to build the
dam and lake, but to defer the actual construction for as many years as
practicable while perfecting the contingent right to divert (water from the
Delaware). . . . From the environmental standpoint, building the intrastate
projects ahead of Tocks would delay the impact on the existing valley and
could preserve the free-flowing river for a substantial period at least. From
the water supply standpoint the dam and lake project seems a “bird in the
hand” which is painful to relinquish. . . .

If you believe that a large new lake would be an attractive amenity in
place of the existing valley, and if you believe it is worth $311 million of
federal tax money to build it over the next few years . .. you will favor
the dam and lake project.

If you prefer a free-flowing river for at least a generation, you will
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nonetheless weigh the likelihood that New Jersey would need this water
supply within 25-50 years, and its chances of securing it nearer to the
time of need via this dam versus the risks you feel New Jersey should
take. ...

One detects here still a reluctance to let the Tocks project—*‘a bird
in the hand’—slip away altogether even if it isn’t needed for a while.
To the environmentalist, the building of a dam is an irreversible
action; it cannot be undone. And to a policy maker responsible for
water supply, the final deauthorization of a project as significant as
Tocks must also appear irreversible; it could be undone but at what a
political cost!®

The consultants’ study was completed in June 1975, and the
governors of the Basin states had now to decide. On balance, the
study appeared to have had little direct effect. In New Jersey, for
example, the governor and his staff apparently assumed from the
beginning that a study sponsored by the Corps would naturally favor
the dam. Evidently no one in the governor’s office took the study
seriously, an attitude that clashed oddly with the detailed attention
paid to the study by the Department of Environmental Protection
and its Commissioner. There had evidently been little contact be-
tween DEP and the governor’s office on this issue.

The study did, however, confirm the views of the policy makers
and help steel them to decision. The study had also, as had previous
studies, altered the terms of the decision in several significant ways.
Approval of the project would not mean the same thing in 1975 as it
would have in 1971, for the project had been much altered in the
interim, as had the perspectives of those responsible for guiding and
coping with its consequences. Similarly, a rejection of the project
would lead to a different train of alternatives from that which would
have ensued four years previously. Each study had its own small
impact on these redefinitions of the project. Thus, for example,
whether or not the dam were built, the design of the recreation park,
the ways of bringing people to the park, and the sorts of things
people would do once there had all changed in concept during the
preceding years (gradually and grudgingly) under a steady flow of
studies and criticisms, lengthy and short, technical and political. The
water supply picture for New Jersey had also shifted markedly in
focus during the years of controversy, no more so than in the pre-
ceding few months. This is a recurrent theme captured in several of
the subsequent essays of this volume.

€New Jersey’s options were set forth with considerable dexterity in a com-

panion report from Bardin to Byrne. An abridged text forms the Afterword of
this book, pp. 403-405.
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Some altogether new concerns had also been generated during the
period of the consultants’ study, notably through the intervention of
the Medical Society of New Jersey noted previously. The Society,
through an ad-hoc committee formed to review the consultants’
study, suggested several potential public health problems that might
follow in the wake of the Tocks project, including various dysen-
tery-type infections caused by lake-bathing as well as by the possibili-
ty of salmonella contamination mentioned in its initial resolution.
These health issues were particularly noted by Governor Byre at the
decisive DRBC meeting.'?

On July 31, 1975, at a special meeting of the Delaware River Basin
Commission, the Commissioners voted three to one not to request
Congress to provide construction funds for the Tocks project. The
governors of Delaware, New Jersey, and New York! voted against
construction; the governor of Pennsylvania voted in favor; and the
Federal Commissioner to the DRBC abstained. By a vote of three to
zero, with New Jersey, New York, and the United States in favor and
with two abstentions, the Commissioners then approved a motion
that the DRBC request Congress to provide continued funding for
land acquisition.

This then was the decision. Few believe it was the final decision.
The chief protagonists in the controversy were as divided at the end
as they were at the beginning on its wisdom, and many of the issues
which have bedevilled the controversy remain yet unresolved. It is
still too early to tell whether another flood, another drought, or a
new personality in one of the Basin statehouses or in Washington
couldn’t again revive the idea of a dam at Tocks Island.

NOTES

This chapter in part derives from several personal interviews, including impor-
tantly, with the following persons: Chris Burke, New Jersey Public Interest
Research Group; Governor William Cahill, former Governor of New Jersey;
Richard Curry, Special Assistant to Assistant Secretary for Outdoor Recreation,
Sports Fisheries and Wildlife, and National Parks, Department of Interior;
Robert Cyphers, Water Resources, Department of Environmental Protection,
State of New Jersey; Gordon Dilley, U.S. Army Corps of Engineers, Philadelphia
District; George Gardner, Special Assistant to Assistant Secretary for Outdoor
Recreation, Sports Fisheries and Wildlife, and National Parks, Department of
Interior; Mina Haefele, Delaware Valley Conservation Association; Herbert
Howard, U.S. Army Corps of Engineers, North Atlantic Division; Jack Isenogle,
National Park Service, Department of Interior; Gar Kaganovich, Staff, Senate
Committee on Appropriations; Harold Lockwood, Save-the-Delaware-Coalition;

s,.;’Hugh Carey replaced Malcolm Wilson as New York Governor in January
1975.
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Austin Olney, Administrative Assistant to Congressman Pierre duPont (R-Del.)
(telephone); Thomas O’Neill, Special Assistant to the Commissioner, Depart-
ment of Environmental Protection, State of New Jersey; Dr. Gerald Rozan,
Medical Society of New Jersey (telephone); Chip Seeger, Administrative Assis-
tant to Congressman Joseph McDade (R-Penn.); Nancy Shukaitis, Commissioner,
Monroe County (interview with Lynn Anderson); Lawrence Siegal, Staff
Assistant to Congressman Howard Robison (R-N.Y.); Steve Sloan, former staff
analyst of the President’s Council on Environmental Quality ; Hunter Spelling,
Staff, House Public Works Subcommittee of Appropriations Committee (inter-
view with Michael Reich); Robert Steenhagen, National Park Service, Depart-
ment of Interior (telephone); Richard Sullivan, former Commissioner, De-
partment of Environmental Protection, State of New Jersey; Robert Teeters,
US. Army Corps of Engineers, Washington Headquarters; Jack Vandenberg,
Assistant to Senator Clifford Case (R-N.J.); Brinton Whitall, Delaware River
Basin Commission; Gary Widman, Staff analyst, President’s Council on Environ-
mental Quality; Edward Wisniewski, U.S. Army Corps of Engineers, Philadelphia
District.

In addition, several of the participants in and observers of the Tocks contro-
versy convened at Princeton in January 1973 for a highly illuminating discussion
which I have drawn upon in preparing this chapter. The non-Princeton partici-
pants in this conclave were as follows: Joseph Browder, Environmental Policy
Center; Hope Cobb, Sierra Club; Terance Curran, New York State Department
of Environmental Conservation; Peter De Gelleke, National Park Service; Gordon
Dilley, Army Corps of Engineers; Steve Ebbin, George Washington University;
Smith Freeman, Environmental Protection Agency; Alan Gitelson, Loyola Uni-
versity; Jerry Gollub, Haverford College; John Harte, Yale University; Herbert
Howlett, Delaware River Basin Commission; Richard James, Schuykill Nature
Center; Gar Kaganowich, Office of Senator Clifford Case; Richard KixMiller,
New York, N.Y.; Lee Merrill, Rutgers University Institute for Environmental
Studies; Thomas O’Neill, New Jersey Department of Environmental Protection;
Leonard Rodberg, Institute for Policy Studies; Ann Satterthwaite, Washington,
D.C.; Corinne Schelling, American Academy of Arts and Sciences; Donald Scott,
New Jersey Chamber of Commerce; Robert Strassler, Alford, Massachusetts;
Richard Sullivan, New Jersey Department of Environmental Protection; Robert
Teeters, Army Corps of Engineers; Laurence Tombaugh, National Science Foun-
dation; Francesco Trama, Rutgers Universily; Laurence Tribe, Harvard Law
School; John Voss, American Academy of Arts and Sciences; William Whipple,
Rutgers University Water Resources Research Institute; Brinton Whitall, Dela-
ware River Basin Commission; Christopher Wright, Rockefeller Foundation;
James Wright, Delaware River Basin Commission.

I also wish to acknowledge a special debt of gratitude in the preparation of
this chapter to Lynn Anderson, who sensifively investigated impacts of the
Tocks project on the local communities bordering the dam site, and to Tom
O’Neill, whose contributions were many and were especially marked in section
VI
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* Part Three

Technical Analysis and Human Values

In this central section the reader is asked to look in on the professionals
who are planning the future of the Delaware River Valley. Like their
counterparts around the country, they are applying techniques that
are rigidly circumscribed by rules not entirely of their own devising; and
they are making judgments about what to consider and what not to con-
sider that are strongly influenced by the extent to which the experts can
measure (or think they can measure) the subjects under investigation.

Each of these four essays is partly a primer, written for people who want
to check the “experts” in their backyards, and partly an exploration of
alternatives, usually from a fairly fundamental level. The first essay, by
David Bradford and Harold Feiveson, introduces the reader to benefit-cost
analysis as it is currently done by the U.S. Army Corps of Engineers. But a
considerable portion of the essay examines benefit-cost analysis more
generally, explaining the assumptions that underlie the calculations and
that, in principle, define a procedure for carrying out an “ideal’’ benefit-
cost analysis.

The next three essays explore three of the Corps’ four “benefits’: water
supply, flood control, and electric power. Their points of departure are the
past studies that have been directed at understanding and measuring the
respective benefits. But the essays attempt to move beyond the traditional
approaches to show the effectiveness of looking at much-studied problems
in fresh and innovative ways. The fourth benefit, recreation, appeared to
us to require such a complete reformulation that it deserved a section of
its own; it is treated, in conjunction with the issue of transportation
access, in the final essay of this volume.

Water supply, flood control, and electric power share a grounding in
physical laws; a returmn to such fundamentals as “water has to go some-
where" has proved to be extremely useful as we have strived to isolate the
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fundamental issues at stake in each area. As human problems, the three
subjects also are dominated by somewhat rare events: droughts, floods,
and power shortfalls. Frank Sinden develops a number of relatively untried
concepts for dealing with the unequal flow of water, and these return in
less explicit form in Allan Krass’s essay on floods and Thomas Schrader’s
and Robert Socolow’s essay on electric power. Policies that directly ad-
dress “peak and valley” problems are bound to receive renewed emphasis
in the near future as our society starts to do strict accounting of how its
water and energy are being used. We may well discover that the marginal
watts and cubic feet per second are almost absurdly costly.



% Chapter 4

Benefits and Costs, Winners and Losers

David F. Bradford
and
Harold A. Feiveson

I. INTRODUCTION

Should a project that will generate the equivalent of $9.5

million per year in net benefits necessarily be undertaken?

Must a person who opposes such a project be regarded as
in muddle-headed opposition to a rigorous chain of argument from
universally accepted first principles and obvious facts? Must we re-
gard the opening up of rural regions to commercial development as a
good thing in spite of the apparent loss of amenity? The answer to all
these questions is no.

Is economic analysis fundamentally incompatible with a regard for
such intangible values as the complexity and variety of a free-running
river? Must refined sensitivity be suppressed to permit the crass cal-
culus of dollar gains and losses to proceed? Is the Tocks Island Dam
decision a choice between “economic values” and other, higher
values? The answer to these questions is also no.

The term “benefit-cost analysis™ refers to an ideal procedure for
resource allocation and to its embodiment in practice as a manage-
ment tool. Theory and practice go back at least to 1844, when Jules
Dupuit made his contribution to improving bridge investment deci-
sions in France. However, relatively little development of them took
place until the 1930s, when the United States government officially
adopted benefit-cost analysis in water resource investment choices.
Although this policy has remained in effect since then, and the area
of application has been extended as the techniques of analysis have
been refined and improved, there remains widespread misunder-
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standing about what one validly can and cannot expect of it. This is
our subject in this essay.

Below, in Part II, we introduce benefit-cost analysis by discussing
the procedures the Corps of Engineers has actually used to evaluate
the costs and benefits of the Tocks Island Dam project in the formal
reports it has submitted annually to Congress. Much of what goes on,
the reader will learn, is narrowly circumscribed by federal guidelines,
and still other inflexibility is a product of the bureaucratic context
within which these analyses are developed. If we are successful, the
reader will have grown anxious about the outer limits of benefit-cost
analysis that persist even after all such institutional constraints are
removed and an analyst can do whatever he or she likes. The remain-
der of this essay addresses several of these limits.*

Il. CALCULATING BENEFITS AND COSTS
IN THE TOCKS PROJECT

1. The WRC Guidelines

The Federal Register' presents a set of principles and standards
to be applied by federal agencies in the planning of federal water
resource projects. These principles provide the guidelines for the
benefit-cost calculations that must accompany any plan for water
resource projects submitted by federal agencies to Congress for
authorization and appropriations. The most recent principles and
standards were developed by the federal Water Resources Council
(WRC) and ultimately were amended and approved by Congress. The
WRC is an independent executive agency formed in 1965 and respon-
sible for coordinating water resource planning and development in
the United States. It is composed of Secretaries of Interior; Agricul-
ture; Army; Health, Education, and Welfare; Transportation; and the
chairman of the Federal Power Commission; and it includes also
participation of several other executive agencies, including the
Environmental Protection Agency and the Council on Environmental
Quality.

The principles and standards define the guidelines by which feder-
al agencies are to develop a stylized balance sheet of project benefits
and costs. Although the agencies are directed to list intangible factors
not readily monetizable, the heart of the analysis is the display of
benefits and costs measured in dollar units. The ensuing ratio of
benefits and costs (the B/C ratio) is intended to play a twofold role.
It should first form a loose guide both to the federal agencies and to

AThe reader who is not especially interested in the Tocks case may wish to
skim Part II of this essay.
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Congress as to the priorities of projects, and second, play the role of
a filter.P Projects with a B/C ratio less than one will not be con-
sidered for authorization. The guidelines imposed by Congress, there-
fore, may be seen as a way of limiting the number of projects with
which Congress must contend, but not so much that Congress loses
discretion over which projects to fund. In this sense the guidelines
represent a compromise: there should be a filter but one not too
fine. In this screening process, seldom if ever does Congress inquire
into the basis of a benefit-cost evaluation, faulty though it might be.
Rather, it has used benefit-cost analysis as a tool for controlling the
bureaucracy, for imposing at least some modest amount of discipline
on a set of agencies it otherwise has great difficulty controlling. The
filter role for the B/C ratio is far more significant than its use in
setting priorities. By all accounts, so long as the B/C ratio is above
one, and ‘“‘comfortably’ so, Congress pays relatively little attention
to it.

The Tocks project was planned and authorized under guidelines
formulated by Congress in the late 1950s. These guidelines specified
planning parameters, such as the discount rate to be applied to water
projects (3 1/8 percent) and the average recreation value to be at-
tributed to swimming, hunting, hiking, etc., which now seem out of
date. And indeed, after a very substantial review, the WRC formu-
lated a new set of guidelines in September 1973 that adduced several
significant changes, among them the establishment of a discount rate
consistent with the average cost of federal borrowing (6 7/8 per-
cent),® an escalation of recreation benefits, and the establishment of
a dual bookkeeping system in which planners must display two alter-
native plans—one maximizing ‘‘national economic development” (the
old method) and one maximizing “environmental quality.” This last
change in practice permits consideration of a project with B/C ratio
less than one if the reason is that a penalty has been paid for en-
hancement of environmental quality. Although it has been under

bNote that the difference between benefits and costs is more important and
more meaningful than the B/C ratio itself since the ratio is affected by the
somewhat arbitrary decision of whether to count factors as benefits or negative
costs. Consider, for example, a project undertaken in a depressed area with an
abundance of unemployed labor and resources. Here the utilization of these
unemployed resources can with logic either be considered a net benefit or a
negative cost, that is, a factor that will reduce the net costs of the project. To
limit the discretion of the federal agencies undertaking the analysis, the princi-
ples and standards require in this case that the factor be considered a benefit—a
conservative stipulation that minimizes the benefit-cost ratio.

®Congress afterwards established the discount rate at 5 5/8 percent to be
applied to projects evaluated after March 1974, However, with this one excep-
tion the WRC principles and standards as published remain in effect,
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almost continual review, the Tocks project has so far remained sub-
ject to a sort of grandfather clause: the earlier guidelines operable at
the time of the project authorization are taken to apply.

In assessing the benefit-cost analysis of the Tocks project it is
important to note the degree to which the guidelines—of whatever
vintage—limit the discretion of the Corps of Engineers and other
federal agencies in the calculation of benefits and costs. In several
crucial respects, such as the choice of discount rate where the bene-
fit-cost calculation may be subjected to criticism, the choice of
assumption has been outside the Corps’ control.

2. The Tocks Project: Summary Data

Summary of the Formal Calculation. As described in the pre-
ceding essays, the Tocks project is multipurpose, designed to provide
recreation, water, power, and flood control. The recreation is pro-
vided by a national recreation area, centered about the reservoir and
to be constructed in stages over several years. The recreation benefits
will thus grow gradually as the recreation area is completed. The
other three benefits will remain roughly constant over the entire life
of the project. On the cost side, most of the project expenses will be
incurred before and during the period in which the dam and reservoir
are constructed. The most recent formal calculations of the project
benefits and costs by the Corps are summarized in Table 4-1.

The assumptions that underlie these numbers have recently been
clearly set forth by the Corps. Until 1974 these assumptions had,
remarkably, never been made publicly available. For the first time in

Table 4-1. Summary Benefit-Cost Calculation for Tocks Project

Average Annual Benefits (millions of dollars)

Recreation ALY
Power 3.2
Water supply 10.2
Flood reduction 3.8
Total 29.0
Average Annual Costs (millions of dollars)
Associated with the initial construction
and recreation 15.9
Associated with future recreation 2.4
Total 18.3

Note; These calculations are based on a discount rate of 3-1/8 percent and
a project life of 100 years,
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the history of the Tocks project, it is possible for outsiders to repli-
cate with confidence the benefit-cost calculations. This is done
below, with the more technical aspects of the calculation put into
boxes offset in the text. The reader can safely skip these technical
excursions, though we hope some will want to work through the
calculations—a fine way to dispel any lingering mystery they may
hold. The two elements of Table 4-1 that may be unfamiliar to some
readers are the discount rate and the concept of average annuities.

Discount Rate. The discount rate, which is discussed more fully
in section IV, measures the rate of exchange between dollars in one
period (today) and dollars at a later period. To say that a group uses
a 3 1/8 percent discount rate is to say that it is indifferent between
an additional dollar today and an additional 1.03125 dollars one year
hence. Looked at the other way around, a dollar one expects to
receive in the future is less valuable than a dollar one receives today—
with the discount rate measuring how much less valuable. '

The discount rate used in these calculations has been established
by Congress; it is 3 1/8 percent, the rate applicable to projects
authorized in 1962. The rate designated by Congress for projects
authorized in fiscal year 1975 is 5 5/8 percent. Whether projects such
as Tocks, authorized in the early 1960s but not yet under construc-
tion, should be reevaluated using current discount rates has been a
matter of controversy. What is clear is how important the discount
rate is to the benefit-cost calculation.

For example, Table 4-2 shows how the annual average con-
struction costs would be affected by changes in the discount rate.
The remaining annual costs and all of the annual benefits are nearly
constant over future years and hence are hardly altered by a change
in the discount rate. Assuming for ease of illustration that they are
strictly constant, the sensitivity of the Tocks benefit/cost ratio to

Table 4-2. Discount Rate Sensitivity, Tocks Construction Costs

Average Annual Construction Costs

Discount Rate (%) (millions of dollars)
3-1/8 13.1
5-6/8 223
6-7/8 27.56
10 40.0

Note: These calculations are based on a project life of 100 years and a total
construction cost at the start of the project of $400 million.
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Table 4-3. Discount Rate Sensitivity, Tocks Benefits and Costs

Discount rate Average Annual Benefits Average Annual Costs Benefits/

(%) (millions of dollars) (millions of dollars) Costs
3-1/8 29.0 18.3 1.6
5-5/8 29.0 27.5 1.1
6-7/8 29.0 32.7 0.9

10 29.0 45.2 0.6

Note: These calculations are based on a project life of 100 years, a total
construction cost of $400 million, and the approximation that average
annual benefits and operating costs are not significantly altered by changes
in the discount rate,

the discount rate may be readily calculated. The results are displayed
in Table 4-3 (which may be compared to Table 4-1).

Because of the power of a change in discount rate to affect the
benefit-cost ratio, great significance is attached to the discount rate
by both advocates and opponents of federal projects, and it becomes
an instrument in the political debate. Often the underlying allocative
role of the “price” is overlooked as, for example, when conserva-
tionists opposing dams will argue for a high discount rate, although
this contradicts their normal sensibility, which attaches great weight
to the future. Similarly, persons who advocate federal projects at the
time of slack economic conditions are often tempted to support low
discount rates as a shortcut means of enhancing the calculated eco-
nomic benefits of the projects.

The Concept of Average Annual Benefits and Costs. The benefit
and cost figures in Table 4-1 are average annual equivalences to the
variable stream of benefits and costs one will encounter in practice.
Roughly speaking, an average annual benefit may be thought of as
that constant amount of dollars one would be willing to accept each
year instead of the real, variable stream of benefits. An average an-
nual cost similarly represents the constant annual payments one
would be willing to expend instead of the real, variable payment
schedule. The mathematical details are in Boxes 1 to 6.

3. Calculation of Costs

The Average Annual Costs. The initial construction of the dam,
reservoir, and first stage of the recreation area is estimated to take
seven years and to cost approximately $400 million including inter-
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Box 1. The Calculation of Average Annual
Benefits and Costs
If By, B,, and B, ..., By, represent the stream of real benefits for
vears 1, 2, 3 ..., N where year 1 is the first year after the dam/reservoir
construction is completed and year N represents the project life, then the
average annual benefit Ba is derived by the expression:

z *— =Ba z -
(1+ry (1+r)
i=1 i=1

where r equals the discount rate. In words, Ba is the constant annual dollar
flow, over the project life, which has the same discounted value as the
actually anticipated flow of dollar benefits. Usually, the stream of benefits
varies from year to year; if it should be constant, By =B, =B; = ... =
£y, and then the average annual benefit Ba would be, as we would expect,
simply this constant.

Average annual costs are calculated in an analogous way, although, for
apparently traditional reasons, the flow of construction expenditures and
operating expenditures are usually calculated separately.

'I‘hui if initial construction costs are C,, the average annual construction
cost, CCa, is calculated by:

- 1
= (OC ;
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And, the average annual operating cost, OCa, is calculated by:
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est charges paid during the construction period. The composition of
this $400 million figure is summarized in Table 4-4,

The average annual cost associated with these capital costs is $13.1
million. If one adds to this, the annual costs for operations and main-
tenance and for planned expansions of the recreation area, one ob-
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Table 4-4. Summary of Capital Costs of Tocks Project (1973 prices)

First Cost (millions of dollars)
Lands and damages 93.5
Reloeations (roads) 442
Reservoir 10.5
Dam 98.2
Fish and wildlife 7.1
Power plant 28.4
Roads 0.3
Levees and floodwalls 20.0
Pumps 6.5
Recreation 24.4
Engineering and design 14.2
Supervision and administration 11.8
Miscellaneous 1.4

Total 360.5
Interest During Construction 39.5
Total 400.0

tains the total average annual costs of the Tocks project, $18.3
million.

The Losers. The cost figure that most needs explanation is the
first one in Table 4-4—the $93.5 million associated with lands and
damages. This refers primarily to the purchase of private lands by the
federal government. However, a moment’s reflection will persuade
the reader that it is a figure that very imperfectly measures the
human costs of the purchases. As with most benefit-cost analyses,
the Tocks calculations tend to conceal how the benefits and costs of
the project will actually be distributed over individuals—who will win
and who will lose.

It is especially striking in the Tocks case how little analytic atten-
tion was devoted to the impact of the project on the people who live
in the immediate vicinity of the dam, the group who would be most
deeply affected for good or for ill. Some of them would gain from
the project and welcomed the dam, but many of the local residents
saw themselves as victims. They viewed the costs of the dam not in
terms of expended public monies but in terms of lost homes, dis-
solved communities, and a vanished life style. The very act of govern-
ment purchase of land in the vicinity of the dam site carried with it
untold bitterness toward the government. In almost every phase of
the purchasing process, local residents claim that the government has
acted unwisely or unfairly.

Several of the property owners were simply unwilling to move at
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Box 2. Calculation of Costs
The total initial construction cost in year 1 = $400 million. This is
turned into an average annual construction cost CCa by:

100

iy 1
$400M = CCa

-1 @

For r = 3 1/8 percent, CCa = $13.1 million,

To this number must be added the average annual costs, OCa, due to
operations and maintenance (O & M), major replacements, etc. These total
to $2.8 million annually making a total of $15.9 M average annual cost
associated with the dam, reservoir, and first-stage recreation plan.

The expansion of the recreation area from its initial capacity (four
million annual visitations) to its final planned capacity (ten million annual
visitations) is assumed to occur in ten equal annual increments costing
$3.2 million each starting in year 1. Given an annual charge of $1.8 million
for O & M, replacements, etc. associated with the additional recreation
facilities this gives an average annual cost CRa associated with future
recreation construction of $2.4 million:

10 100 100

3.2+18 . -
32+18 L] — 1

i=1 () 11 () 1

For r = 3 1/8 percent, CRa = $2.4 million, -
The total costs of the project are, thus, CCa + OCa + CRa = $13.1 M +
$2.8M + $2.4 M = $18.3 million.

any ‘‘reasonable” price. They felt that the taking of intangible or
uniquely personal attributes of their property could not be compen-
sated by the market assessment. In addition, some of them felt
unfairly overwhelmed by a bargaining situation which pitted them as
individuals against the apparently infinite, impersonal, implacable,
and experienced resources of the federal government. This was
especially true of the many elderly persons in the population not
accustomed to pressure tactics and adversary procedures; the per-
sonal costs of fighting the government’s assessment in time, legal
fees, and mental anguish seemed higher than any monetary gain they
could expect from protracted bargaining.
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Missing from the calculation of costs is any accounting of the
unusual delays and uncertainties which have plagued the Tocks pro-
ject. The slow and sporadic removal of scattered properties has had a
particularly debilitating effect on the provision of services in the
valley communities. When a property is purchased, it is removed
from the tax rolls, although the residents often remain. These cir-
cumstances hamstring the local authorities, and the maintenance of
adequate police and fire protection and of road services for the
tourists and remaining residents becomes nearly impossible. The
police situation was alleviated in part by the appearance of federal
marshalls and rangers, but they were usually on duty during daylight
hours only, and fear of violence from vandals and squatters became
widespread among the citizenry.

The impact of the project, however, is more than unfair assess-
ments, reduced police services, and vanishing jobs. Listen to the
words of two local residents discussing the land acquisition:

They’ve made a ghost town of Bushkill. They’ve bought our land and torn
down all our buildings in favor of a national park. Most of the people here
don’t like to see it come. We seen the store go, we seen the village
go . ..and the people we've known all our lives, we seen em moving out.
We don’t like it. It makes all of us sad to see these beautiful things torn
down (Ray Steel, age 66).

...we had to move my parents. They tore it down, the government. It’s
been leveled—the wood house, the smoke house, the hog pen, the out-
house, the spring house. That spring house was worth a million dollars. It
had never gone dry. And that was good water. ... (Charlie Garriss, age
38).

Such rootedness and sense of stable community are common
throughout the valley. Much of the charm and uniqueness of the
valley is in these people and their structures, a charm the residents
did not believe could be preserved by a “wilderness’ preserve or
nature enclave. The valley had been settled, farmed, and subtly al-
tered by man since the 1600s, and the bottom land farms and stone
houses seem as much a part of the valley as the maple trees and
river.

This simple description of some of the human costs that lay be-
hind the first item of Table 4-4 tries to touch a note usually and
deliberately kept out of benefit-cost calculations. The information
and feelings conveyed by such descriptions are surely less objective
then the $93.5 million. But are they therefore any less valid? We
return to this question in section IV.
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4. Calculation of Benefits

Recreation. The WRC guidelines (with the grandfather clause)
stipulate an average recreation benefit of $1.35 per visitor day; the
annual benefit for a given year would thus be $1.35 multiplied by
the expected number of (net) visitations for that year. In the calcula-
tion, the Corps assumed that in year 1 (the year the dam is com-
pleted) the annual visitation would be approximately four million
and that it would grow in ten equal stages to approximately ten
million by year 10. This is consistent with relatively long-standing
Corps and Park Service plans to expand from four large beaches at
the outset of the project to an eventual ten such beaches.d With
these assumptions, the calculation of recreation benefits is straight-
forward: the average annual net recreation benefits are $11.7 million.

Box 3. Calculation of Recreation Benefits
(in millions of dollars)

6
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For r=31/8 percent, B = $11.7 million.

There are several critical assumptions behind this apparently
simple procedure. Perhaps the most problematic is the average value
adduced for a visitor-day. This average follows directly from the
schedule set forth by Congress in Senate Document 97, the guideline
to benefit-cost calculations preceding the recent WRC publication.
However, the numbers so set forth are highly arbitrary; the first
director of the national recreation area believed they could as well have
been ten times as high (“it’s all make believe to put these things in
dollars and cents anyway’’); and indeed there has been hitherto little
persuasive work on recreation benefits one way or the other. The
recent WRC guidelines suggest a somewhat higher scale: $0.75 to
$2.25 per day for “general” recreation (swimming, picnicking, most
fishing), and $3.00 to $9.00 per day for ‘“‘special” recreation (certain
types of fishing, hunting, etc.).

d‘I‘he recreation plan is described more fully (and more eritically) in Essay 10.
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Table 4-5. Values of a Recreation Day

Activity Percent of Visitors Value Benefit
Sightseeing 20 $0.65 $0.130
Fishing 6 1.20 0.072
Camping 7 1.40 0.098
Hunting 4 2.50 0.100
Swimming and picnicking 50 1.50 0.750
Power boating 9 1.50 0.135
Sailing and canoeing 3 1.50 0.045
Hiking and nature study X 2.00 0.020
Total 100 $1.35

Source: General Accounting Office, “Review of Tocks Island Reservoir
Project,” October 1969.

The schedule of dollar values arrived at appears to be a political
compromise among the several federal agencies concerned with recre-
ation, and Congress, the guidelines for the determination being quite
arbitrary. That is, the value of a recreation day should not be so high
as to overwhelm the other benefits of dam building (and thereby
make the whole calculation look ridiculous), nor so low as to fail to
represent at least some of the real worth of recreation. The result is
an interesting phenomenon, a “political number.” It is, of course,
questionable whether any constant value for a visitor-day makes
sense, since such a value implies a linear relationship between visita-
tions and recreation benefits: the more the merrier.

The assumption regarding the expected number of annual visita-
tions is also problematic. The estimates presumably reflect a judg-
ment of the environmental carrying capacity of the recreation area, a
judgment that has nowhere been explicitly defended. Nor do the
plans provide any guide to how the recreation load will actually be
limited if the demand for recreation (as expected) outstrips the
design load of the park.

Yet another critical issue associated with the recreation calcula-
tions is the determination of the recreation alternatives to be com-
pared. The Corps compares the benefits of a recreation area centered
about the reservoir with the present relatively low intensity recrea-
tional use of the Water Gap region. This is sensible if one is trying to
determine whether to attach a recreation area to the project after
construction of the dam and reservoir have been assumed. But the
procedure is not acceptable if one believes that a recreation area of
some sort will be developed regardless of the fate of the dam. In that
case, the benefits of the reservoir-based recreation area should be
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compared to the benefits of a natural systems recreation plan based
upon the river. Were this done, the recreation benefits attributed to
the project would almost certainly be significantly reduced.

The calculation, like nearly all benefit-cost analyses, says nothing
directly about the distribution of benefits: for example, whether the
visitors to the recreation area will be predominantly urban poor,
suburban affluent, working class, or white collar. Although some of
the dam proponents have argued that the recreation park will serve
mainly the less affluent urban dwellers in the New York, Phila-
delphia, and Trenton areas, the little relevant analytic work that has
been done does not support such a contention. On the contrary, the
urban poor especially could not be expected to travel the distances
necessary unless very good public transportation were provided, con-
tingencies not in the project plans.

Water Supply. Water supply benefits are based on the costs of a
most likely alternative equivalent water supply facility. This has been
judged to be a single-purpose dam /reservoir at Wallpack Bend and a
subimpoundment at Flat Brook, the total storage capacity of which
would be identical to that of the Tocks reservoir, 425,600 acre feet.
It is assumed for purposes of calculation that this alternate water
supply would be privately financed at a discount rate of 4 1/2 per-
cent, or 1 3/8 percent above the 3 1/8 percent used for the Tocks
project.

The focus on private finance (if not necessarily the discrepancy in
discount rate) is partly justified by the absence of any express con-
gressional authority for the Corps to build single-purpose water
supply systems. It is also noteworthy that the least cost alternative is,
like the discount rate, fixed at the time of authorization; thus, even
if new technology in the past decade permitted an even better single
purpose alternative, this would presumably not be reflected in the
calculation. However, it is not these grandfather clause issues that
govern the calculation. The requirement of identifying and pricing
the least cost alternative makes sense only if one is certain that an
equivalent amount of water will be supplied regardless of the fate of
Tocks.

This method of calculation makes the calculated water supply
benefits independent of the actual demand schedule for water in the
Delaware Basin service area. The method also disguises the uses to
which the extra water is to be put. The actual calculation of water
benefits derives from an assumed construction cost of an alternative
facility of $211 million. The total average annual cost for the alterna-
tive, and therefore the total average annual benefit for water supply
is then $10.2 million.
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Box 4. Calculation of Water Supply Benefits

100

$211 M = CCuw !

£l

i=1 s+

where CCw = average annual cost of constructing the lowest cost
alternative dam and reservoir,

For r=41/2 percent, CCw = $9.6 million.

Annual operating costs = $0.6 million.

Total cost of alternative water supply = $10.2 million,

Power. The power benefits are also derived by calculating the

cost of the most likely alternative power plant. The Federal Power

Commission supplies the Corps with the necessary data—the cost per

installed kilowatt for dependable (i.e., continuous) and for inter-
ruptable capacity, as well as a cost per kilowatt hour for fuel. The
benefits are based on the average annual net benefits of the least

expensive alternate steam plant, financed by the federal government
at a discount rate of 3 1/8 percent. Table 4-6 summarizes the data.

Table 4-6. Power Benefits

Dependable capacity 38 MW at $24 /KW = $0.9 million
Interruptable capacity 32 MW at $12/KW = $0.4 million
Energy value 300,000 MWH at $.006/KWH = $1.9 million

Total average annual benefits $3.2 million

Box 5. Calculation of Power Benefits
The expected annual benefits are a constant $3.2 million. The average
annual benefits are thus the same, $3.2 million,

100 100
1 -3.2M

i=1 (14"') i=1 (1+r)'

BP = 3.2 million.
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These benefits derive from the 70 MW directly obtainable from the
dam and waterhead; they do not include consideration of the
pumped-storage potential provided by the Tocks project (as
described in Essay 7).

Flood Control. Flood control benefits are defined as the ex-
pected flood damage to those structures in the Delaware flood plain
that are protected by the Tocks project but are not without it. The
total value of the structures in jeopardy has four components: (1)
the current value of the structures in the flood plain, (2) new devel-
opments to be expected, (3) increases in damageable assets (con-
sumer goods) attributable to increased affluence of flood plain
inhabitants, and (4) increases in land value due to increased or higher
utilization of property in the flood plain made possible by the pro-
vision of flood protection. The benefits attributed to the dam weight
these components by the probability of various levels of flooding in
the absence of a dam. The average annual flood benefits thus calcu-
lated is $3.8 million, or less than 14 percent of the total project
benefits. Given the historic importance of flood prevention as a
driving force to the Tocks project, this is a surprisingly low figure.®

Box 6. Calculation of Flood Control Benefits
Flood Plain Benefits (Benefits at year shown, in millions of dollars)
0 50 100
Downstream (Penn.) 1.3 LT 1.7
Downstream (N.J.) 1.0 1.0 1.0
Upstream 0.5 0.7 0.7
Affluence (18.83% of above) 0.5 0.6 0.6
Land Enhancement 0.1 0.2 0.2
B; = Total Annual Benefits 3.5 41 41
Then:
100 B; 100 1
=B
: F 8
P (1+n) 2 (1+n)
i=1 i=1
For r = 3 1/8 percent, and using a linear extrapolation between years 0 to
50, BF = $3.8 million.

®The politics, economies, and physies of floods are discussed further in Essays
2, 3, and 6.
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Two additional features of this calculation deserve mention. First,
it is implicit in the calculation that if the dam encourages people to
move into the flood plain, this increase in flood plain usage would
increase the estimated flood reduction benefits. Conversely, flood
plain zoning diminishes the calculated flood control benefits. Thus, if
Pennsylvania were to follow New Jersey in enacting such zoning
legislation, the benefits of the Tocks project would thereby be
reduced.

It is interesting to note that the potential saving of lives and the
feeling of security that flood protection could bring do not enter the
computation, even though they are undoubtedly the primary reasons
for spending money on flood control and the generators of much of
the political pressure for it. Instead, the protection of property,
which can be calculated with some objectivity and consistency,
becomes the target of analysis.

5. Why Just These Benefits and Costs?

A large number of benefits and costs are not considered in the
national income balance sheet of the benefit-cost calculation. These
are most evidently those factors for which it would be impractical
and unpersuasive to assign a monetary value.

Most kinds of environmental damage or improvements caused by
the project, such as the expected attrition of shad, are examples of
such kinds of intangibles. Scientists cannot predict the ultimate
scope or effects of these impacts, much less attribute an economic
cost to them, a predicament recognized in the new water planning
guidelines that establish a separate balance sheet for the environ-
ment. Even when one can trace the changes in the environment to be
expected, it remains unclear how to attribute costs—whether even to
try to measure harm to animals, plants, and the natural landscape in
homocentric terms.

Large scale, systemic social impacts also cannot readily be
measured. Everyone recognizes, for example, that the dam would
alter the rural character of the communities near the dam site, affect-
ing the life styles of the inhabitants, but whether for good or for ill,
substantially or slightly, appear questions beyond the reach of the
economists. Still another class of factors that seems to defy benefit-
cost measurements are the elusive changes in the values and attitudes
of the affected parties that may be expected consequent to the dam.
For example, the dam will remove a burden of insecurity from the
flood plain inhabitants, alter the recreational values of many in the
wider impact area, expand and constrict the horizons of varied
groups of citizens in the Basin states, all consequences not readily
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countable in monetary terms. In addition to these intangibles, certain
benefits and costs are circumscribed by the congressional guidelines:
for example, a monetary benefit for improved water quality (say, in
the Delaware Estuary) due to increased fresh water flow provided by
a dam project can be claimed only under extraordinary conditions.

6. Development of the Tocks
Benefit-Cost Calculation

The Corps included an elaborate benefit-cost study in its massive
HD 522 review of Delaware Basin water resources published in 1961,
This was prelude to congressional authorization of the Tocks project
in 1962, and since that time the Corps has each year presented to
Congress an updated benefit-cost calculation of the Tocks project.
After the initial study, this updating has been mostly routine except
for 1970 and 1973-74 in which significant changes were either
effected or considered.

Reflecting the new water resource planning guidelines then being
formulated, the Corps, at the time it undertook its review of the
Delaware Basin, placed considerable emphasis on multipurpose
planning, and especially on the recreation potential of federal water
projects. Thus, although the Delaware Water Gap recreation area was
not authorized until 1965, three years after Congress authorized the
Comprehensive Plan, such an area was contemplated by the Corps
from the beginning, and indeed, even in 1962, recreation represented
a high fraction of the expected benefits of the Tocks project. The
initial benefit-cost analysis, therefore, already displayed the essential
shape of all subsequent analysis, the listing of the four specific
benefits—recreation, power, water supply, and flood control. The
initial study also employed benefit-cost analysis as a planning device,
to optimize within rigid constraints the distribution of projects
within the Basin. The formal benefit-cost framework was thus used
not so much to justify a particular project, but rather as a means of
comparing a large number of alternatives.

Between 1963 and 1969, the summary Corps benefit-cost calcula-
tion for Tocks looked as shown in Table 4-7. The sudden jump in
benefits between 1969 and 1970 was due to a reestimate of the
recreation benefits. When it appeared in 1969, it led the chairman
of the Senate Public Works Sub-Committee of the Committee on
Appropriations, Senator Ellender, to request an audit by the Gen-
eral Accounting Office of the Corps’ plan for Tocks. The audit
was duly published in 1969. The chief findings of the GAO study
were that the Corps: (1) had inappropriately invoked benefits
and costs relating to the ultimate development of recreation facilities
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Table 4-7. Schedule of Estimated Annual Benefits and Costs

Total Annual Benefits
Fiscal Year  (millions of dollars) Total Annual Costs  B/C Ratio
1964 11.6 49 2.4
1965 11.6 5.0 2.3
1966 12.0 5.1 2.4
1967 12.5 6.9 1.8
1968 13.9 9.1 1.5
1969 14.4 9.1 1.6
1970 22.9 11.3 2.0

Source: GAO Study, “Review of Tocks Island Reservoir Project,” October
1969, Appendix IV.

in the recreation area, not just those facilities immediately bordering
the reservoir; and (2) had substantially understated present recrea-
tion visitation to the area. The major GAO claim was that the Corps
did not have authority to include the entire recreation area in its
calculation: the benefits flowing from the facilities not directly
related to the reservoir that would have to be built and operated
by the Park Service should not be claimed by the Corps. In effect,
the GAO would have reduced the claimed recreation benefits by
deleting benefits for the upland part of the park that could be used
for recreation with or without a reservoir.

The corps responded that its procedures were in fact reasonable:
that the increase in recreation benefits did reflect a past error in the
calculation of recreation benefits, but that the new procedures cor-
rectly followed congressional guidelines in planning for the best use
of water resources “to meet all foreseeable short and long term needs
within the projects’ zone of influence over its economic life””; and
that the Corps’ figure of current visitation (183,000) still seemed
more reasonable than the GAO estimate (1,200,000).2 The Corps’
first argument rested on the presumption—not shared by the dam’s
opponents—that the recreational value of the uplands was largely
dependent on the presence of the reservoir. Upland recreation
benefits were therefore seen by the Corps as attributable to the
reservoir. In any event, the Senate took no action as a result of the
GAO study and the Corps essentially ignored the findings of the
study.

As described in Essay 3, the New Jersey governor, William Cahill,
insisted in 1972 that the recreation plan design load be reduced from
ten million annual visits to four million. Pursuant to this Cahill
condition, there had been persistent speculation that the Corps and
NPS were redoing the benefit-cost analysis. It was thus somewhat of
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a surprise that the calculation released for fiscal year 1975 did not
reflect this scaledown at all. This has been defended by the Corps on
grounds that the park plan at the outset of the project did meet the
Cahill concerns; the expansion would presumably take place as
planned only if the initial influx of visitors was not unduly disrup-
tive. The Corps thus argued that Cahill and his supporters simply did
not fully appreciate the several step development anyhow contem-
plated for the recreation area. The Corps’ belief is that the demand
for recreation will be so intense once the first stage of the recreation
area is constructed that its expansion will be inevitable whatever the
wishes or presumptions of an ex-governor who would be at least a
decade out of office at the time the dam construction was com-
pleted.

Thus neither the plans for the recreation area nor the accompany-
ing benefit-cost calculation was changed significantly. However, since
the Corps analysis was accompanied by detailed assumptions, it did
permit an easy calculation of the benefits and costs should the
recreation area, despite all, be frozen at four million visitations
annually. Such a situation with other assumptions intact would
reduce average annual benefits by $6.3 million and costs by $2.4 mil-
lion. The benefit-cost ratio would be reduced from 1.6 to 1.4,

7. Open Questions

Even this briefest summary raises several questions regarding the
character and power of benefit-cost calculations. These may be
grouped into two classes of issues, each of which will be addressed in
the following sections.

1. What in principle can benefit-cost analysis tell us about the project
under investigation; what is its prescriptive power? In particular,
how can benefit-cost analysis deal with the problem of equity and
distribution; how can the analysis treat unrepresented actors, such
as future generations, potentially affected by the project; and how
can an analysis which purports to measure the benefits and costs
of a future project and its uncertain train of developments deal
with a situation in which peoples’ conceptions of that future and
their values are in a continual state of flux?

2. What are the principal limitations of benefit-cost analysis in
practice? In particular, can the complex web of benefits from a
project such as Tocks be rationally partitioned without serious
distortion of the results; can there be a satisfactory means of
defining all the relevant alternatives to the project; are the
methods of measuring benefits, such as for recreation and water
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supply, persuasive when there is no direct market test; and in what
instances can intangibles be incorporated into the central benefit-
cost calculation?

11l. THE BOUNDARIES OF ANALYSIS:
CONCEPTUAL PROBLEMS

1. The Ideal Benefit-Cost Analysis

In principle, a benefit-cost analysis may be constructed in the
following way: for each member of the relevant group there is calcu-
lated the maximum amount of money he would be willing to give up
to see the action in question (say, a dam) undertaken. For some
people, this amount will be positive (they favor the project), while
for others it will be negative. In the latter case, a negative amount
may be thought of as the minimum compensation that person would
accept to see the action undertaken. If the sum of these amounts
over the entire society is positive, the action is said to pass a benefit-
cost test. In the case of mutually exclusive alternative actions, the
one for which the sum is highest is said to maximize net benefits.f

This brief characterization of benefit-cost analysis ignores some
fine points, but the basic logic of the statement is correct. One thing
that might be noted right away is that the consequences of the public
decision to be taken account of here include absolutely everything
that anybody in the relevant group cares about. There is no dis-
tinction to be made between tangible and intangible values or effects,
nor is there any reference to the type of consideration that may
legitimately be considered. One person’s deep sensitivity to nature is
as valid as another’s wish for economic development.

2. The Prescriptive Power of
Benefit-Cost Analysis
Why “should” the decision that maximizes net benefits thus
defined be undertaken? The argument runs as follows: If the project
P has larger net benefits than another action A, it will, by the use of
compensating payments, always be possible to make everyone better
off under P than under A. For example, suppose that a benefit-cost

f'1"he technique of analysis is to reduce everything to a common denominator,
which we have called dollars but which could be some other numeraire, provided
it is a “commodity-like” substance in the sense of being redistributable from
person to person. Strictly, it may matter whether this numeraire is dollars or
apples or ice water. But the analytical problems introduced by this choice are
not crucial to the logic of the claim that those decisions should be made which
pass a benefit-cost test or, in the case of mutually exclusive alternatives, that the
decision should be made which maximizes net benefits.
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analysis of the various alternative possibilities of the Tocks Island site
were to reveal that a particular configuration of dam, park, and water
supply system generated a net benefit of nine million dollars per year
relative to some no-dam plan.® And let us suppose that the people
who would be the main gainers from the no-dam plan would be the
hikers and campers and the people who would gain most from the
dam plan would be boaters and developers. Our study would then
have told us that it would be possible, if we wished, to build the
dam, take money away from the boaters and developers, and distrib-
ute that money to the hikers and campers, with the net result that
after the transaction everybody would consider the outcome prefer-
able to the recreation area plan without the dam.

The idea that in every situation one should choose the alternative
generating the largest net benefits is sometimes called the criterion of
hypothetical compensation. It is a criterion that makes a certain
amount of sense when the distribution of gains and losses is so
organized that it satisfies some principle of fairness or justice. In this
case the overall social well-being might fairly convincingly be said to
be maximized when the social pie is as large as possible. But real
world projects such as the Tocks Island Dam do not come equipped
with schemes for distributing the benefits and costs in any way
significantly separable from the particular pattern that comes natu-
rally with the project.

Returning to our hypothetical choice between the dam and no-
dam plans, in the one case the people to benefit would be boaters
and developers, and in the second case hikers and campers. Even
though compensation is a logical possibility, in choosing between two
such plans we are frequently choosing between benefits to one group
of people and benefits to another. Where the assurance of the equi-
table distribution of benefits is not plausible, the criterion of maxi-
mizing the benefits is not very compelling ethically.

Indeed, benefit-cost studies scarcely ever include substantial
information about the identity of gainers and losers from the project;
when these individuals are known, any given policy maker might
properly reject one proposal in favor of another with smaller net
benefits if he favored the distributional effects of the latter. This is
of course also true of the individuals who see that they will be among
the losers. Their objection to the analysis is entirely legitimate, and it
is to be expected, as is well illustrated in the Tocks controversy.

It is a well known proposition of welfare economics that we cannot, strictly
speaking, measure the “size of the pie” independently of its distribution. We
would like to pretend that this analytical problem does not arise here, in the
interest of isolating our more fundamental (and simpler) point.
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Nevertheless, there may well be reason to be concerned with the
size of the total benefits apart from any explicit redistribution
scheme, This is especially so if the political system as a whole oper-
ates to effect the redistribution. It may be argued, for example, that
while it is true that in any one case there may be no particular virtue
attached to the gainers, nor any particular reason to subject the
losers to the losses from a given decision, over the long run a
sequence of decisions will occur such that any one individual is
randomly situated with respect to decisions. That is, following a rule
over time of choosing actions to maximize the net benefits will also
eventually maximize everyone’s real wealth. About this claim it can
only be said that it might be correct. One could argue that those
economists who favor a free enterprise system on the grounds of its
efficiency do so with some such argument in mind. It is a position
that deserves to be stated in an operationally testable form.

In general, people probably are partially aware of the sharing
arrangements and of the way in which the political process functions
to reallocate gains and losses. It seems clear that politicians are going
to pay attention to the identities of the gainers and the losers and
not simply to the aggregate sum of the gains. They are not likely to
be persuaded of the virtue of a project whose gainers all live in
another district. But the fact that a project has positive net benefits
does tell politicians something, namely that there is the potential for
a profitable agreement with other decision makers that would pro-
duce mutual benefits. The losers from the project will agitate for
compensation and sometimes get it.

In the Tocks case, the recent proposal of the Delaware River Basin
Commission to include the 75-mile stretch of the Delaware just
above the Tocks reservoir in the Scenic River Preservation Act might
be viewed as a compensating adjustment favoring many of the con-
servationists especially outraged by the Tocks project. In familiar
economic language, such a finding of positive net benefits implies the
possibility for gains from trade. In the political context, trade may
occur in the form of log-rolling.

The preseriptive power of the benefit-cost calculation is further
undermined by the realization that the ability of a project to pass a
benefit-cost test could depend sensitively on the present income
distribution of the affected citizens and more particularly on the
preferences of very tiny minorities. That is, the values people will
place on a projected change will in general depend on their income,
and for some persons (with sufficient current comfort), no practical
compensation may be sufficient to persuade them to support a given
public project. In such a case, given our idealized definition, the
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project could not pass a benefit-cost test, which may or may not
suggest whether the project should be undertaken anyway. One’s
feelings here are again dependent on how one assesses the merit (and
political power) of the project’s beneficiaries and victims.

3. Who Counts?

The benefit-cost analysis ideally reflects the preferences of all the
individuals and agents in “the relevant group.” But who are they?
Who should, in effect, vote on the Tocks Island Dam? Should the
analyst take into account the preferences of persons far from the
dam site—and what of the claims of animals, trees, stones? Welfare
economics is mute on this issue, a silence connected with the ethical
weakness of the criterion of hypothetical compensation. If one takes
the view that the object of the analysis is to determine whether the
status quo is capable of modification in a way that is beneficial to all
agents, this question is in principle answerable for any given group of
agents, and that is all there is to the matter.

On the other hand, if one has decided to use the principle of
hypothetical compensation as the basis for decisions, then it becomes
very important to establish which individuals and agents are
included. Most economists would have some difficulty in imagining
an analysis that included the preferences of stones, for the simple
reason that it is rather difficult to attribute any meaning to the idea,
and western economics, at least, regards the evaluations of individual
human beings as paramount. However, it must be conceded that for
purposes of welfare economics the concept of *“agent with prefer-
ences’ is rather like the concept of a point in Euclidian geometry:
the mapping of theoretical constructs onto real, existing entities is a
matter of art, not of logic.

A special problem, which applies to the ethical force of benefit-
cost analysis, is the representation of future generations. This
problem is principally a practical one: from a logical point of view
there is little question that future generations can count. The
monetary measures of benefits and costs attributable to alternative
courses of action in the present, but incident upon individuals not
yet part of the consulted individuals and agents, can count as much
as any others and be added into the reckoning-up of aggregate
benefits and costs in an ideal analysis.

But future generations’ interests are necessarily looked after by
those alive today, and there is the practical problem of predicting
how future generations would evaluate alternatives. Most environ-
mentalists at least will guess that future generations would value the
environment highly. Future generations, the argument goes, are
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likely to be wealthier than the current generation, more able to
afford environmental protection, more inclined to sustain a lesser
rate of economic growth—and likely to have less natural environment
to protect. The practical problem of weighting the future is distilled
in the discount rate, the choice of which has long been a subject of
controversy. This aspect of the problem is discussed later in this
essay.

IV. THE BOUNDARIES OF ANALYSIS:
PERSISTENT LIMITATIONS IN PRACTICE

It is all well and good to construct an ideal benefit-cost analysis
through a series of interviews with everyone in the relevant group,
but in practice the necessary data must be inferred by indirect
means. The practical difficulties, we shall see, are only a minor
extent those of economic theory. It is useful to distinguish four steps
that must be undertaken, explicitly or implicitly, in implementing
benefit-cost analysis.

1. Define the zero point: that is, attempt to specify the develop-
ments that will take place in the absence of any positive alterna-
tive decision by the political agency involved.

2. Define and describe the set of mutually exclusive alternatives open
to choice by the agency.

3. Decide which of these alternatives are to be analyzed and deter-
mine a classification of the benefits and costs which makes the
analysis manageable.

4. Develop methods of producing answers to the question: How
much net numeraire good is equivalent in the aggregate for each of
the alternative choices available relative to the baseline status quo.

For the most part, economic theory is called into play only in the
last step.

1. Defining the Baseline

Although it is unusual for a benefit-cost study to include any
detailed description of the baseline from which the alternatives are
measured, greater precision in this respect could reduce ambiguity
and confusion in subsequent steps. In one respect, fortunately, the
precise choice of baseline is unimportant. Benefits and costs are like
electric potential—it is only differences or changes that count. As
long as some consistent baseline is adopted, the results should not be
sensitive to which one it is.
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Normally the baseline adopted by an agency doing benefit-cost
analysis, at least implicitly, is a future in which the agency takes no
action. This future, then, by definition has net benefit zero. Natu-
rally, estimates of what will happen if the agency does nothing are
subject to great uncertainty. If, in the absence of the Tocks Island
Dam project, the state governments might construct a recreation area
at the same site, should this be considered part of the description of
the baseline? If the null action has uncertain consequences that can
be expressed as some distribution of probabilities, then ideally all
alternative actions should have their benefits expressed as distribu-
tions corresponding to the distribution of baselines.

2. Defining the Alternatives

The invention of alternatives is probably the most crucial step in
benefit-cost analysis. Analysts, for example, will almost always have
considerable discretion to choose the boundaries of the project under
consideration. In the Tocks case, the Corps of Engineers, following
accepted practice, did not include in the benefit-cost analysis either
the network of highways required to service the recreation area or
the sewage treatment plants required to make any Tocks Island
reservoir useful for recreational purposes, It is perhaps an interesting
commentary on the use of analysis in actual decision processes that
the inclusion of some of these “external” effects of the construction
of the project have been forced into the analysis by its users. It needs
little thought to convince oneself that these secondary influences of
a project are just as integral a part of it as the primary ones from the
point of view of an ideal benefit-cost analysis.

The problem of developing and defining a set of alternatives is one
of the most difficult steps in doing analysis, relative to which the
other aspects are in principle mechanical. But here science has little
to say and art and imagination are the critical factors. The discovery
of institutional methods for generating useful and imaginative alter-
natives in any decision situation is an area that, while it has com-
manded considerable imaginative thought already, no doubt will
reward further efforts at innovation. For example, devices such as
the design competitions conducted traditionally in architecture
might be usefully extended to stimulate the generation of alternative
designs in other contexts.

3. Choosing Which Alternatives to Analyze

When one considers the extraordinary complexity and difficulty
of performing the analysis of even one specified alterative relative
to the status quo, one comprehends the tendency of agencies to
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reduce an analysis to the close scrutiny of a single plan. Given this
difficulty, perhaps the most important point to recognize is that
analysis must continue beyond a first effort and should not simply
stop after one particular study has been completed. One should view
a given study as merely one part of the process of economic analysis
and not imagine that one study is the economic analysis.

We have already mentioned the utility of subsequent criticism in
revealing undiscussed or unanalyzed alternatives, and we must add
that subsequent controversy is likely also to encourage analyses of
the alternatives discovered. These are commonsense notions, which
are nonetheless not fully accepted by public agencies such as the
Corps, who have tended to see each of their benefit-cost analyses as
the last word, beyond improvement, refinement, and criticism by
others—not as the first step in a series of ever more fertile inventions
and analyses.

4. Doing the Calculation

In the absence of a direct interrogation such as suggested by the
ideal benefit-cost analysis, the analyst must seek indirect clues of
peoples’ preferences. The most useful by far of these clues are pro-
vided by market prices. The basic approach is simple: if individuals
are observed in the market place to exchange one apple for two
pears, we conclude that giving anyone an apple is as good as giving
him two pears. We can therefore use the observed market price of
two pears per apple to place a pear value on changes in apple quan-
tities. Suitably elaborated, this is the logic of using prices to place
dollar values on various physical changes.

This is actually the single most important principle used in devel-
oping estimates of the answers people would give to the question of
how much they would value specified changes in the world. These
values are revealed in an indirect way, from individual behavior in the
market place. In many instances, it is clear that this manner of dis-
covering preferences cannot so easily be applied. This will be so
where there is no established price or market mechanism—that is,
when no exchange or trade is feasible. In the Tocks controversy three
difficulties of this sort stand out: the choice of discount rate, the
calculations of water supply and recreation benefits, and the treat-
ment of intangibles.

5. Discount Rate

It may seem odd to speak of the discount rate as a price, but it is
one, exactly like the price of water or electricity, and it has the same
function in the analysis: to indicate the rate at which people are
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willing to exchange one thing for another. As noted in section II, the
rate of exchange being referred to is between dollars of consumption
in one period (today) and dollars of consumption at a later period.
The difficulty is that the market on which this price is set, usually
called the capital market, appears to permit a great variety of ex-
change rates, from the 15 or 20 percent per annum rates paid on
installment loans to the 6 percent earned on savings accounts.
Furthermore, there are individuals who are unable to participate in
the exchange in question. Generations in the future are not able to
participate in the exchange of dollars today for dollars tomorrow.

For this reason, economists have not been able to settle on a
definitive discount rate. Even though it is possible under certain
precise constraints to decide on a specific discount rate appropriate
to those conditions, analysis leads to the conclusion that no single
discount rate can be appropriate for evaluating all projects. For
practical purposes, some sort of compromise discount rate is neces-
sary, however. Most economists would favor using a discount rate
that falls somewhere between the rates received on secure assets by
savers and the rates of return earned by profitable corporations. But
there is no general agreement on where in-between it should be; and
unfortunately—as strikingly shown in Table 4-2 in section II—the
choice can make a great deal of difference.’

6. Least Cost Alternative: Water Supply

As noted in section II, the water supply benefits of the Tocks
Island Dam were derived by calculating the cost of the most probable
least cost alternative. It was assumed that certain physical services
would somehow be rendered by the economy—delivery of certain
quantities and qualities of water—and the question was asked, What
costs are avoided if these services are obtained from the Tocks Island
project? In this case the required services are estimated by relating
water use to certain indices of population and industrialization, and
projections of the latter are used to project future consumption of
water, with no reference to the price of water. The difficulty is that
the amount of water used is subject to the economist’s familiar first
law of demand. When the price is high, less is used. An analysis that
takes the quantity of water required as rigidly fixed is therefore not
likely to lead to an efficient outcome. Even if one accepts this
approach as a reasonable approximation to the ideal, one can ask
whether the actual methods used to identify alternative costs are
appropriate.

Ideally, one would like to know which are the least expensive
methods of producing water that would, in fact, be used if the water
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were not provided by the Tocks Island Dam. These would then
represent the cost savings produced by the dam. It is rather difficult
to know whether the average cost estimates from currently operating
water systems are likely to be appropriate measures of these costs.
One would suspect that currently used sources are of lower cost than
those which would have to be used in the future were the Tocks
Island Dam not available as a source of water. The problem of identi-
fying the least expensive alternative ways of obtaining water that
would otherwise be used requires identifying how much water would
be used, how we would provide it, and in particular how this pro-
vision would be provided in sequence over time. None of these steps
is easy.

7. Shadow Prices: Recreation )

The case of recreation presents an interesting contrast to that of
water supply. Whereas there the object of the analysis was to esti-
mate potential cost savings made possible by the presence of the
Tocks Island Dam, the recreation services are treated as a net addi-
tion to the available totals of recreation services in the economy.®
The incremental “visitor-days’ provided by the full capacity utiliza-
tion of the Tocks Island recreation facilities were treated as net
additions to recreation in the region. Since some of the recreation
benefits from the dam would seem likely to take the form of cost
savings (just as was the case with respect to water supply), the treat-
ment of recreation services as purely a net addition to the total
introduces a possibly significant factor of uncertainty into the calcu-
lation.

Available studies rely on a variety of indirect methods for placing
a dollar value on a visit to a facility such as the Tocks Island Dam.
Necessarily such studies are prepared infrequently and for a very
diverse set of recreation opportunities. And while considerable
ingenuity has been applied to measuring the value placed on visits in
the various cases studied, transferring the results to the particular
time and place of the Tocks project is clearly subject to a wide range
of error. All the calculation methods attempt, in effect, to establish a
“shadow price,” which corresponds to answers people would give to
our ideal benefit-cost calculation, in which each person who came to
the recreation area would be asked the value of the recreation experi-
ence to him. This value would be a net figure, with the respondent
comparing the value of recreation at the Water Gap with his other
recreation alternatives.

It is clear from this perspective that the admission price, and, in
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general, the method by which visitors to the park are rationed could
affect the calculation of benefits. If the number of daily visitors is
rationed (limited) by the admission charge, then the last person who
will want to enter the park will be indifferent whether he enters or
not: the net value of the Water Gap recreation experience compared
to his other alternatives will be roughly equal to the admissions
charge, and his “consumer surplus” will be zero." The total social
benefits in this case will be the consumer surplus aggregated over all
the visitors, plus the public net revenue collected through the admis-
sion charges.

If the rationing is effected in some other way than price, the social
benefits are likely to be different, depending on the rationing scheme
actually adopted. For example, a first come, first served procedure
may under some circumstances fill up the park with marginal visitors
with no strong preference for the visit, but who live in convenient
range of the park. A calculation of benefits that does not explicitly
consider the means of rationing the visitors will thus be unreliable.
The analysis employed in the Tocks case is flawed in this manner,

8. Intangibles

In practice, most benefit-cost analyses will not deal systematically
with factors that are difficult to measure in monetary terms. In the
Tocks case there are many such examples: the value placed by a
substantial number of citizens on their ability to hike in unspoiled
rural countryside, or on the security they would derive from living
on an unthreatened flood plain, to name only two. A review of the
available instruments for practical benefit-cost analysis does not
make one sanguine about the possibility of including these values in a
systematic way, even though the theory is unambiguous that such
preferences count as much as any others.

While one should perhaps not give up hope of improving upon our
indirect measures of the value that people place on such aspects of
public choices, there is likely to remain a large element of judgment
that must be exercised by those legislators or public officials respon-
sible for making such choice