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FOREWORD

The first national symposium on river recreation management and
research was held January 24-27, 1977 in Minneapolis, Minnesota. The
purpose of the Symposium was to encourage and stimulate the exchange
of ideas, problem solutions, and research needs within this rather
broad field. To do this, we sought to assemble key representatives
of the various groups concerned with river recreation--river planners
and managers, public agency administrators, researchers, students, private
entrepreneurs, representatives from outdoor recreation and conservation
* organizations, and private citizens. A key part of the Symposium was
the discussion (formal and informal) generated among these people.

The timeliness of this Symposium attracted nearly 400 participants

" from 44 States and 5 Canadian Provinces, representing all of the groups
concerned with river recreation noted above. This diversity among
participants (geographically as well as professionally) and the open and
‘enthusiastic dialogue during the 4-day gathering attested to the intense
interest in river recreation management and research activities. The
significance of the Symposium was further illustrated by a telegram from
Senator Frank Church, of Idaho, author of the Wild and Scenic Rivers

Act of 1968, "...I am deeply aware of the need for research and scientific
debate -to develop the best inventory and management techniques to insure
protection of our nations river resources. Your efforts this week in
bringing together distinguished scientists and agency managers is a signi-
ficant step toward that goal."

The Symposium was conceived by the Backcountry River Recreation
Management Research Project of the North Central Forest Experiment
. Stdation. Social scilentists here are embarking on a broad new program
of research focusing on the study of human behavior under a variety of
river settings and conditions. Because the mission is to carry out such
research nationwide, we were challenged by the scope and complexity of
- the assignment and realized that the Forest Service is only one of many
management and research organizations involved in these activities. So,
as background for beginning our research, we sought through the Symposium
to review recent river recreation management and research accomplishments
and to identify research problems and priorities, both social and environ-
mental, that need to be solved.

The formal activities of the Symposium were divided into four
"General Sessions (23 papers presented orally) which all participants
attended, and three Workshop Sessions (9 papers presented orally) each
consisting of three concurrent workshops which participants attended
. according to their interests. Ten informal evening discussions were
also held on a variety of timely subjects, such as urban river recrea-
tion planning, river safety, and managing river use in desert environ-
' ments.,

" Papers by General Session and Workshop speakers along with 23 con-
‘tributed papers not presented were printed in a preliminary proceedings
and mailed to registrants 2 weeks before the Symposium for study.

The 65 papers herein are arranged according to the general format of
the Symposium. There are four topics pertinent to river recreation man-

. agement and research activities that contain 32 papers presented in
General Sessions and Workshops. These are followed by 23 contributed
pPapers on a variety of subjects. Next are the summary papers of the nine
workshops and of the Symposium in general. Following these is a 1list of

- literature cited in all the papers. Finally, there is a list of Symposium
participants.



The papers in this Proceedings represent the most definitive state-
of-the-knowledge currently available concerning river recreation activity.
As such, they should serve as an important collection of reference material
upon which future research, planning and management, and general dialogue

among interested publics can build.
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Project Leader

Backcountry River Recreation
~ Management Research

North Central Forest

- Experiment Station

U.S. Forest Service

St. Paul, Minnesota

General Session

R. Frank Gregg
New England Rivers Basin Comm.
Boston, Massachussetts

Michael R. Griswold
U.S. Forest Service
Washington, D.C.

Arnett C. Mace, Jr.
Univ. of Minnesota
St. Paul, Minnesota

Richard L. Morgan
Tennessee Valley Authority
Norris, Tennessee

Robert L. Mitton

Ontario Ministry of
Natural Resources

Toronto, Canada

Elwood L. Shafer, Jr.
~U.8. Forest Service
Washington, D.C.

Workshops
John R. Bassett

Univ. of Michigan
Ann Arbor, Michigan

CLYDE A. FASICK
Assistant Director
Research Planning and Application
North Central Forest
Experiment Station
U.S. Forest Service
St. Paul, Minnesota

Chairpersons

Dale A. Crane
U.S. Army Corps of Engineers
Washington, D.C.

B. L. Driver

Rocky Mountain Forest and
Range Experiment Station

U.S. Forest Service

Fort Collins, Colorado

John D. Hunt
Utah State Univ.
Logan, Utah

Wilbur F. LaPage

Northeast Forest Experiment Station
U.S. Forest Service

Durham, New Hampshire

William G. Painter
Conserv. Society of Southern Vermont
Townshend, Vermont

Robert L. Prausa
Eastern Region

U.S. Forest Service
Milwaukee, Wisconsin

Michael F. Priesnitz
Minnesota Dept. of Natural Resour.
St. Paul, Minnesota

Carl W. Rust

Stanislaus National Forest
U.S. Forest Service
Groveland, California



TABLE OF CONTENTS

THE ROLE OF RIVER RESOURCES IN OUTDOOR RECREATION

River recreation: history and future . . . . . ¢« ¢« ¢ ¢ ¢ + o &
' Rodertick Nash

‘Some legal aspecté of river recreation management in the East .
Erie J. Curtis

. Urban rivers as recreation resources. . « « « « « « o« « o o o o
. Clare A. Gunn

Problems resulting from the increased recreational use of
rivers in the West, . . ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ o o o o o s o o o s o o
Darrell E. Lewig and Gary G. Marsh

Legal aspeéts of river recreation management in the West. . . .
Robert M. Simmons '

_ Industry‘responds to the explosion in river recreation. . . ..
Verne Huser

EVALUATING RIVER RECREATION USE

River landscape quality and its assessment. . . . . . . . . . .
.R. Burton Litton, Jr.

Impacts'of river recreation use on streambank soils and
vegetation--state-of-the-knowledge. . . . « &« ¢ ¢ ¢ o o o o o &
‘Carl D. Settergren

Economic evaluation of alternative uses of rivers . . . . . . .
" David A. King

Density, crowding, and satisfaction: sociological studies for
determining carrying capacities . . « « + ¢ ¢ ¢ ¢« 0 0 0 0 0 .
" Thomas A. Heberlein

' Methods for counting river recreation users . . « « « « ¢ o o o
Leo F. Marnell

leiver recreétion potential assessment: a progress report . . .
Michael Chubb

Alternative strategies for studying river recreationists. . . .

- Roger N. Clark

MANAGING RIVER RECREATION USE

'Management response to growing pressures in western white-~
water rivers--the art of the possible . . . . . . . . . . . ..
Kenneth R. Mak, Marvin O. Jensen, and Thomas L. Hartman

Experiences in managing river recréation and river use in
Michigan. . . ¢ ¢« o ¢ o ¢ o ¢ o ¢ o o o o ¢ o o o o o o o o o
" Harry A. Doehne

Page

.102

.110



Allagash wilderness waterway. . « « « o o o o o o o o o o o e 8 ¥
Thomas J. Cieslingki
Canoeing use of Huron-Clinton Metropark . . . . . . . . . . . V3 |
Robert L. Bryan
Getting your story across--interpreting the river resource. . . . . . . 125
Anne Harrison
“TVA'S role in river-oriented recreation . . . . « . . . . . e+ . o 139
*J. Harry Lewis
Recréatioh management planning for a multi-use
scenic river corridor. . . . . . . . € o o o s e e o v o s e o e o . o142
- James R. Branch and Stephen C. Fay
Problems and conflicts associated with river recreation
programming and management in the East . . . . . . . . . . S Y
Michael L. Countess, Walter L. Criley, and
B. R. Allison .
How to ration river floating use: the Middle Fork
‘of the Salmon experience . . .« « « « o ¢ ¢ o o o o o o o o o« s e .151
Sam E. Warren
Reducing impacts from river recreationusers. . . . « . . ¢ ¢« ¢« o o o . 155
William S. Craig
Developing a research capacity in field organizationms
to aid in management decisionmaking. . . . . ¢ . . o . . . e e o .163
Kenneth C. Chilman, Leo F. Marnell, and Randall R. Pope
River-running in the Grand Canyon: how much and what
kind of use. « . ¢ ¢ ¢ 0 v ettt e e e e e e e e e o o o+ o 168
Joyce McCarl Nielsen and Bo Shelby
River preservation and recreation programs . . . . . . . . e s o s o o178
Robert L. Eastman
Managing corridors in multiple ownership . . . . . . . . . e o o o . 4183
James Harrison and Michael F. Priesnitz
- FUTURE PERSPECTIVES IN RIVER RECREATION
Regional river recreation management . . . . . . + o o o . e« o« o o . 4188
Robert Yearout, Arthur Seamans, and Larry Lee
Information needs for river recreation planning and
‘MANAGEMENE o « o o o o o o o o s o o o o o o o o o o o o o o o o o o o 193
. Perry J. Brown
Research for river recreation planning and management. . . e o o o o 2202
" David W. Lime
Citizeﬁ groups: their role in river recreational planning e s+ .« . J210
" Claude E. Terry
" Commercial river outfitting: its educational role and
responsibilities . « ¢ ¢ ¢ ¢ ¢ ¢ o 6 0 o o 6 e o 0 0 e o . e s e s s o214

Robert L. Elliott



'CONTRIBUTED PAPERS

Some ecological considerations associated with river
recreation management. . . . ¢ . ¢ 4 e 4 e 0 o o o o o o o
Stewart W. Aitchison, Steven W. Carothers, and
R. Roy Johnson

Colorado River campsite inventory. . . « « o « o« o o « o &
* F. Yates Borden, Brian J. Turner, and Charlee H. Strauss

- New initiatives in heritage preservation: the agreements

for recreation and conservation program of Parks Canada.
W. F. Cheffins

".Visitor employed photography: a tool for interpretive
planning on river environments . . . . . . . . . . . . . .
. Gabriel J. Cherem and David E. Traweek

Standards of envirommental quality for recreational
evaluation of rivers. . . . o ¢« s & ¢ v 4 o v e ...
James deBettencourt and George L. Peterson

A survey and analysis of recreational and livestock

impact on the riparian zone of the Rio Grande in

Big Bend National Park. . . . . . e o o s s s 0 s o e
" Robert-B. Ditton, David J. Schmzdly, W%ZZzam J. Boeer,
and Alan R. Graefe

Problems of defining and measuring the prefetrences
. of river recreationists . . . . . . . 4 4 b e 4 e e .. 0
B. L. Driver and John R. Bassett

Methods used for evaluating recreational rivers in
B - T -
 Louis Hamill

Recreational usage and users of rivers. . . « « ¢« « « « . .
Richard D. Hecock

Down by the riverside: informational factors in
waterscape preference . . . ¢« ¢ ¢ 4 4 0 4 e 0 e 0 e 0 . e .

Rachel Kaplan

A bacteriological analysis of portable toilet effluent

_at selected beaches along the Colorado River, Grand

Canyon National Park, Arizona . . « o ¢ ¢« ¢ « o o« o o o o« &
A. B. Knudsen, R. Johnson, K. Johnson, and
N. R. Henderson

Biological approach to river planning and management. . . . .

James J. Kuska

Simulation modeling as a tool for managing river recreation
Stephen F. MeCool, David W. Lime, and Dorothy H. Anderson

Thevcomplex uses of an accessible river--the Kettle of Minnesota
"MInnesSota . ¢ . . v v e e e et e e e e e e e e e e e e e s

L. C. Merriam, Jr. and T. B. Knopp

.An attempt to quantify the esthetics of Wild and

Scenic Rivers in Idaho. « « ¢ ¢ ¢ ¢ ¢ ¢ o o o o ¢ o o o o o o o @

E. L. Michalson

.

. 222

. 226

. 232

. 236

<245

+256

.267

.273

<279

.285

.290

.296

.304

.312

.320



‘Variation and recreation quality in river management. . . . .

Thomas A. More, Robert O. Brush, and J. Alan Wagar

Effects of National Park Service and Forest Service

regulations on concession operations. . . + + ¢ ¢ ¢ ¢ o o o

C. R. Michael Parent and Franklin E. Robeson

" A Markov-based linear programming model of travel

" in the Boundary Waters Canoe Area. . . « o« « o o o o o o o o &

George L. Peterson, James S. deBettencourt, and
* Pai. Kang Wang

Cambsite’choice behavior in the river setting: a

pilot study on the Rogue River, Oregon. . . « « ¢« ¢« « o & o &

" ‘Robert E. Pfister

Relations between river trip motives and perception of
crowding, management preference, and experience satisfaction.

Joseph W. Roggenbuck and Richard M. Schreyer

‘Attitudes of Salmon River users toward management
of Wild and Scenic Rivers . . « ¢« ¢ ¢ ¢ o ¢ o o o o &

Don Tarbet, George H. Moeller, and Keven T. McLoughlin

A filter system for determining river suitability
for national Wild and Scenic River status . . . . . .
Claude E. Terry

A model for establishing water quality standards
FOr TIVEIS. v v v ¢ ¢ ¢ ¢ o ¢ ¢ o o o ¢ o o o o o o »
Louis R. Waller and Dwight R. MeCurdy

"SUMMARY PAPERS

Workshop #l--Strategies for counting river recreation
Dorothy H. Anderson

-Workshop #2--Classifying river resources as to their
" recreation potential. . . . ¢ ¢ ¢ ¢ 4 e e 0 0 e e ..
" Earl C. Leatherberry

" Workshop' #3--Strategies for studying river recreation
George L. Peterson

Workshop #4--Rationing river recreation use . . . . .
George H. Stankey

Wdrkshop #5--Methods to control negative impacts of
crecreation USE. « ¢« o ¢ o+ 0 ¢ s 0 s e e o o o 0 6 o
Arthur W. Magill

 Workshop #6--Land managers are finding ways to get
research done within their own organizations. . . . .
" Timothy B. Knopp

‘Workshop #7--Managing river recreation use other
than rationing. . ¢« ¢« ¢« ¢ ¢ ¢ ¢ o o ¢ ¢ ¢ o o o o o o
Harold K. Cordell

o o o

users

users

.

.329
.334

342

.351
.359
.365
‘3?2

.380

.388

<390
.393

.397
.402
.405

407



Workshop #8--The future of State and Federal wild
and Scenic RIVEr Programs . « « o o o o o o ¢ o s o o o o o o o o o o o 412
John F.- Kuhr

Workshop #9--Managing river corridors in multiple
ownership « « ¢ ¢ o ¢ 4 ¢t 6 4 6 b b e 4 s s e s s e e e e e e e e e e . J414
George H. Moeller

Symposium SUMMATY « « ¢ ¢ ¢ o o o ¢ o o o s o 0 0 o o s 0 0 s s 0 e o . 417
Robert C. Lucas

'L‘ITERATUR‘ECITED..............................421
PARTICIPANTS:. v v v v e e et e e e o o o ot o e o e e e e e e . 437



THE ROLE OF RIVER RESOURCES
OUTDOOR RECREATIO

A S
e

N\

N




RIVER RECREATION: HISTORY AND FUTURE

Roderick Nash, Professor
Department of History, University of Califormia
" Santa Barbara, California

ABSTRACT.~--The recent rise of interest in river recreation
must be seen against a background of fear of wild rivers
as part of the uncontrolled wilderness. Revolutions in
ideas, equipmént, and technique paved the way for the
transformation of river running from a high-risk expedi-
tion to family fun. The future will see increasing com-
petition for the recreational potential of rivers, par-

- ticularly for float trips.

Management must not only de-

termine carrying capacities but devise equitable ways of
allocating space to commercial, noncommercial, educational,
and other groups under those quotas. The "percentage of
disappointment" is one alternative for allocating use.

If wilderness values are to be emphasized in management,
the noncommercial, do-it-yourself trip involving physical
"and psychological preparation of each member appears to
"have higher priority than commercially outfitted and

guided "safari" trips.

Time was--and not so long ago in the
United States--when rivers had little or
nothing to do with recreation. River run-
ning, of course, began with the beginnings
of the nation and existed before then in
the canoeing and kayaking traditions of the
first North Americans. Waterways were
transportation corridors, highways through
_ country. that roads and railroads had not
yet made easy of access. Later generations
found rivers useful for hydropower, irri-
gation,“sanitatipn, sewage disposal, and
making the morning coffee. But running
_them for fun was not part of the picture.

. Until very recently Americans did not
‘1like their water white. Rapids were dreaded
and cursed as obstacles to navigation.
Well-worn portage trails testified to the
determination of early travelers to avoid
white water. When money and technology
became available, the rapids on key rivers
in the transportation network were bypassed
by locks or buried under flatwater impound-
ments. . The death of a rapid was reason for

. celebration, another step in the conquest
and transformation of the wilderness of the
New World in man's interest. Following the
biblical injunction; the crooked had been

2

made straight and the rough place plain.

The recent emergence of rivers as
meccas for outdoor recreation can be ex-
plained by changes in American attitudes
which, in turn, are products of changing
environmental circumstances. The ending
of the frontier in 1890 is part of that
change. So is the shift of American from
a predominantly rural to a predominantly
urban population, a fact which marked the
1920s. This rise of an urban-industrial
civilization fundamentally altered the
American conception of wild and natural
things. The penthouse perspective was rad-
ically different from that of the log cabin.
What had been an adversary became a novelty.
What had been feared for its solitude be-
cdme appreciated for the relief it afforded
from a complex, crowded civilization. What
had been hated as dangerous became coveted
as challenging. What had been a source of
national embarrassment became an object of
national pride. Pioneers, in short, were
too close to the wild to appreciate it.
Ironically, the rise of civilization made
possible the appreciation of the wilderness
(Nash 1973).



Wild rivers were a beneficiary of this Travel on the Colorado River

revolution in American thinking. In regard Through the Grand Canyon of Arizona
to rivers we can date the changeover in
attitude from antipathy (or at least in- . Year Number of People
difference) to affection rather precisely.
In 1928 the Swing-Johnson Act authorized 1867 1!
" the first major dam on the mainstem of the 1869-1940 73
" . Colorado River. Then called Boulder Dam, 1941 4
but later repamed Hoover, its completion 1942 8
in 1935 was a reason for universal jubi- 1943 0
lation in the United States. A wild river 1944 0
had been tamed. The engineers were heroes, 1945 0
and as Lake Mead began to fill, a proud 1946 0
nation proclaimed Boulder Dam the eighth 1947 4
wonder of the civilized world. ‘ 1948 6
1949 12
1950 7
: ' 1951 29
Thirty years. later the tables were 1952 19
almost totally turned. Again engineers ' 1953 31
proposed a dam on the Colorado River--up- 1954 21
stream from Hoover Dam in the Grand Canyon. 1955 . 70
But this time the engineers did not seem to 1956 55
be the agents of progress that they had in 1957 135
the 1930s. For a great many Americans the 1958 80
Colorado River in the Grand Canyon was not 1959 120
a monstér to be shackled and put to work 1960 - 205
for the economy, but something valuable in 1961 255
its own right and already working to enhance 1962 372
the quality of American life. Reflected in 1963-1964 442
the thousands of letters to Congress and 1965 547
- the Lyndon B. Johnson administration, this 1966 1,067
- point of view carried the day. There were 1967 2,099
enough dams .on the Colorado, people said. 1968 3,609
Let part of the river alone; let it be 1969 6,019
lonely; dedicate it to backcountry recrea- 1970 9,935
tion. In 1968 the cheers that 40 years 1971 10,385
before greeted the authorization of Boulder 1972 16,432
Dam now sounded in support of the defeat 1973 15,219°%
of the Grand Canyon dam projects (Nash 1974 14,253

- 1970) . - Americans seemed to be saying that

rivers had other values besides spinning

turbines. It was three centuries in coming,

but the day in the sun of public favor for 1Some contend that James White, a

wild rivers finally -arrived. trapper fleeing the Indians, floated the

. o , Grand Canyon on a makeshift log raft two
years before the famous expedition of John
Wesley Powell.

One of the classic ironies in Amer-
‘4can environmental history is that the kind

of public attention that saved the Grand *Pravel on the Colorado River in these
Canyon from being dammed in the 1960s con- years was curtailed by the completion of
stituted a new threat to rivers--or at least Glen Canyon Dam upstream and the resultant
to their wilderness qualities. Having disruption of flow.

worked to inform.Americans about the losses
involved in flooding much of the inner

Canyon, opponents of the dams watched with $The downturn in visitation was the
alarm as .a different kind of flood--a human result of the institution by management of
one--threatened to engulf the river. Sta- a quota system. The numbers applying for
tistics in the following tabulation tell a the available permite continued to rise
remarkable story: sharply.



_ By 1972 the possibility of the Colorado
River in Grand Canyon being loved to death
was very real. The new frontier of river
protection was to save the waterways from
their friends. Nothing could signal more
dramatically the intellectual revolution
that between the 1930s and the 1960s trans-
formed the relation of rivers and Americans.

Ideas were not the only change agents
in the transformation of river running from
“the category of a high-risk expedition ac-
tivity to that of a family vacation. The
- technique of running white water also
changed and improved. Much of the credit
here must go to a taciturn Utah trapper
named Nathaniel Galloway. In the 1890s
Nat ‘Galldéway began to run the Colorado and
its tributaries. -He took the wealthy Colum-
bus, Ohio, industrialist Julius Stone down
the Colorado in 1909 in the first commer-
cially-guided, -recreationally-motivated
river trip in American history. In running
rapids Galloway departed from the tradition
of John Wesley Powell and previous river
explorers by assuming a rowing position
facing downstream. From this vantage point
Galloway could spot obstacles ahead of his
moving boat and, by rowing upstream, slow
his pace while "ferrying" left or right.
" Powell's crew had rowed as if they were on
a lake or ocean, facing their wake and
rowing so as to increase their speed toward
‘-obstacles they could not see. Perfected
on the Colorado by the Kolb brothers and
Norman Nevills, the Galloway technique
greatly increased the river runner's margin
of safety."

.River boats also improved markedly
after 1900. First there were the improved
wooden and metal "cataract" boats, but the
quantuim jump occurred when new materials
such as aluminum, fiberglass and neoprend
rubber came to the assistance of river

"travel. Amos Burg pioneered the use of in-
flatable rubber rafts on the Snake and

" Colorado Rivers in the 1930s. Then World

- War II made its contributions to river
recreation. From the Pacific theater came
the so-called "ten-man" raft used by downed
aviators, and used by troops in assaulting
the beaches of enemy-held islands. Multi-
chambered, flexible, buoyant, and strong,

, "CoZZ'L'ns, Robert 0., and Roderick Nash.
1977. The big drops: ten legendary rapids
on pivers-of the American West. Oxford
Univ. Press. (In press.)

the 15-foot-long military boats and their
commercially produced imitations proved
superb river crafts. Harry Aleson took one
through the Grand Canyon in 1949. In 1954
the legendary "woman of the rivers",
Georgie White, tied three "ten-man" rafts
together to produce a rig with exceptional
stability in big rapids. By this time the
Hatch family of Vernal, Utah was also using
inflatables for commercial trips on Western
rivers."

The European theater of VWorld War II
also advanced the art of running rivers.
As the Germans retreated, burning their
bridges behind them, the advancing Allied
forces depended on inflatable pontoons to
provide temporary bridging. After the war
these huge rubber sausages appeared on the
surplus market and, shortly thereafter, on
Western rivers. Georgie White lashed enough
together to carry 40 people and their equip-
ment through the Grand Canyon.

Still another factor in the recent
boom of river recreation (I am speaking
here primarily of multi-day float trips)
was the discovery by -the public that rivers
offered a relatively easy way into back-
country. Excluding mechanized transporta-
tion (a tenet of most wilderness legisla-
tion), how else could you move through 25
miles of roadless country a day without
taking a step? Compared to backpacking
river travel is a breeze. A magic, flowing
carpet does the work, carrying the gear
that makes camping palatable even to the
most fastidious. Of course you have to get
back to your car--or have it brought to you
at the end of the run--but on the river it
is, literally, all downhill. Families who
would pale at the thought of a 100-mile
backpack, eagerly join a river trip of the
same length. I have taken 5-year-olds and
people over 80 on major river trips; blind
people and paraplegics have run the Grand
Canyon. This is, of course, wonderful,
but the rivers have become crowded.

The future of river recreation is not
hard to discern. The trend is upward.
River running is at the take-off point in
popularity occupied by downhill skiing in
the 19508. The need of an increasingly
civilized people for contact with unciv-
ilized environments will certainly increase.
Equipment will improve and, in all prob-
ability, decrease in cost as a result of
mass production. "How-to" books will in-
struct the novice while guidebooks and




maps will open the last overlooked streams
to increased usage. Television specials
and documentaries, such as those that made
skiing and surfing glamour sports, will
whet the public appetite for whitewater.
New companies will join those already of-

- fering commercial river trips, and the num-

" .ber of do-it-themselvers (many "graduates'

of commercial trips) will increase enor-
mously. We are, it would seem, only at the
beginning of a trend toward the increased
popularity of river recreation.

The pressure this certain popularity
will place on management is enormous. One
of the first broad decisions that will have
to be made, and one that determines the
nature of their experience, is the number
of people. to be permitted to run a given
river. The options vary along a wide spec-
trum. Let's start with "amusement park"
rivers. In this case--and we are close to
it already on rivers like the Snake in
Jackson Hole and the Youghiogheny--manage-
ment would accept all comers. Find enough
water to float your boat and you could run--
bumper to bumper. In such a scenario up-
stream tows, similar to ski 1lifts, have a
place. For the price of a tow ticket a
river runner could have his boat hauled up-
. stream for another run of a favorite rapid.
- He would wait in line, watching other boats
run, and then have his 15 seconds of glory.
Again the analogy to downhill skiing is
compelling. In both situations the attrac-
tion 1s more the run (hill or rapid) than
the total environmental setting. Wilder-
ness camping is not a primary interest.

On amusement park rivers, as with downhill
ski hills, the user wants to get in his

15 runs and retreat to a lodge or condomin-
ium. He needs road access and he is not
disturbed by crowds except when they make
the 1lift lines too long. He is a white
water freak, a '"rapidomaniac". That is

all that really interests him about rivers.
He rejoices in the surging water as he
‘would in a roller coaster. Hence the amuse-
‘ment park designation.

At the other end of the spectrum is
the wilderness river. Here the user's ob-
Jjective is to be alone with his group of
friends in a beautiful natural setting.
They run rapids, but only as part of a total
experience that very much includes wilder-
ness camping. In retrospect the white water
may not even be the most memorable part of
the river journey. For management, main-

taining a wilderness means limiting the num-
ber of users to a level far below what the
amusement park rivers can accept. And here,
as we shall see, is one of management's big-
gest headaches.

In thinking about this spectrum (there
are obviously many possibilities between
the antipodes discussed) the cardinal rule
for the future is the preservation of diver-
sity. There should be amusement park rivers
and there should be wilderness rivers.
There should be rivers where jet boaters
can scream upstream and rivers where can-
oeists can glide quietly down. Preserva-
tion of diversity is the hallmark of the
American democratic tradition. It has usu-
ally been defined in human terms, but the
concept could be extended to the environ-
ment. The optimum environment is diverse
just as the optimum society is. The beauty
of the Wild and Scenic Rivers Act is that
it accomodates diversity in the amount of
development. Recreational river management
in the future will be challenged with the
task of keeping options open for Americans,
matching a particular environment to its
optimum use, with an eye, always, on the
relative amount of public demand for a
given experience. This is why coordinated
regional and national planning is essential
in the future of river recreation. It may
be that the Youghiogheny should become an
amusement park and Pine Creek a low-use,
wilderness river; the Middle Fork of the
Salmon and amusement park and the Selway
a wilderness.

There are temporal as well as spacial
roads to diversity. In the future it may
be possible--indeed necessary--to use a
single river for more than one kind of re-
creational experience. Temporal segrega-
tion of various uses could occur. For
example, May could kayak month in the Grand
Canyon. In June small, rowed rafts could
be permitted in numbers so limited as to
protect the wilderness quality of the place.
August might be big-boat and big-numbers
month with volleyball courts erected in
advance at the campsites. September could
find small, nonmotorized boats back on the
river in limited numbers. Under this ar-
rangement a very diverse use could be made
of a single river and user conflicts kept
to a minimum. It is an option, I believe,
that the recreational demands of the future
will make increasingly attractive.



. In thinking about recreational river
management, as well as about the care of
terrestrial areas such as those in the
National Wilderness Preservation System,
"carrying capacity" have been magic words.
When the term was first taken from the
grazing industry and applied to recreation
in the 1960s, it had the appeal of a panacea.
Management was simple: find out the phys-
ical, biological, and what I have called
the "social" carrying capacity (Nash 1973)
of an area and use a quota and permit sys-
tem to limit .the number of users. Problem
-solved, .right? Wrong! No sooner were
quotas established on popular aréas than
the question arose as to who would fill
them. How; in other words, would alloca-
tion‘under carrying capacity management be
handled? o

The question is complicated by the
fact that the recreational river user is
not a monolithic group. The deepest cleav-
~age runs between commercial (or guided) and

noncommercial (private) river parties.
Expressed another way, it is between Amer-
icdns who want to experience a river trip
but lack the equipment and expertise to do
8o on their own and Americans who can do
-1t for themselves. There are, of course,
other categories of river runmers, such as
educational groups, but the dynamite issue

" -in the future of recreational river man-

agement will be dividing the pie between
the commercial and noncommercial sectors.
The  issue is already the subject of lawsuit
and, given the inevitability of increasing
demand in both sectors and a fixed user
quota, the pressures will only increase.

- In thinking about this issue it is
well ‘to dispose of some confusing myths.
None of the following are true as gener-
alizations upon which policy should be
- ‘based: (Myth 1) All commercial boatmen are

demi-gods.who satisfy every customer and

- always protect the resource; (Myth 2) non-
.commercial river users are pot-smoking hip-
. ples with long hair and poor equipment;
(Myth 3) Only the .big, expensive, motor-
powered pontoon rigs can make trips on
white water, like the Grand Canyon's,
safely; and (Myth 4) River running is so
difficult that only 22-year-old weight-
lifters who have been down the particular
river 20 times are competent to run a
successful trip. The point of all this is
that good river trips can be run by both
commercial and noncommercial parties and so

can bad river trips. Another point is that
any reasonably well-coordinated individual
can learn to row a boat on a white water
river with a few days' practice. The sport
is for most people less difficult to develop
competence in than is downhill skiing. Com-
mercial boatmen and outfitters frequently
profess dismay at the numbers of private
floaters in the country these days. In
fact the commercial operation has been a
major factor in creating the noncommercial
interest. People who run commercially one
year, and who are participation rather than
service oriented, may well be running non-
commercially with a group of their friends
the next year. The availability of good,
reasonably priced equipment (see Verne
Huser's paper in this symposium) facil-
itates their plans. I believe, then, that
there is a definite numerical relation
between the numbers who run rivers com-
mercially and the numbers who want to run
them privately.

The public is served by both commer-
cial and noncommercail river trips. In
allocating available river time between
these sectors it may be helpful to consider
the concept of "percentage of disappoint-
ment". The essential idea here is a man-
agement policy that aims at denying permits
to the same percentage of applicants in the
commercial and noncommercial sectors. Al-
ternately, it means granting permits to the
same fraction of applicants. An example of
an equitable arrangement under the '"per-
centage of disappointment"” plan would be
the following:

Number of Number Percentage

applicante for permitted of disap-

noncommercial trips to run pointment
600 200 67%

Number of Number Percentage

applicants for permitted of disap-

commercial trips to run pointment
92,000 3,000 67%

The hooker in this system is determining
the number of bona fide applicants for each
sector. One method 1s relying on honest
reporting from both commercial and noncom-
mercial sources. Another, with less loop-
holes, is for all applicants to go through
management which then conducts a lottery
within each sector. The winning private
parties get permits; the winning commer-



clally orilented individuals are referred to
the outfitter of their choice.

" On amusement park rivers there appears
to be little reason to favor commercial
trips over noncommercial or vice versa.

But on rivers managed for wilderness values
it is relevant to note that the highest
dividends from a trip may go to those with
superior physical and psychological prep-
aration. There is an adage that the more
you put into something the more you get
out. The person who plans a trip, organ-
izes food and equipment, prepares him or
herself to row or paddle, and actually rums
the river seems to be ahead on this score
of the person who simply writes a check
and shows up. Any commercial boatman will
admit, although perhaps not publicly, that
- they get more from the trip than the
"cattle" they herd down the river. Looked
at another way, if self-sufficiency is one
. of the most important parts of a wilderness
experience, then the management policy
which favors self-sufficiency (that is, do-
it-yourself trips) would seem more appro-
priate to a wilderness environment. As it
~ stands, most commercial river passengers
are hardly self-sufficient; even more than
. guided parties of backpackers (who at least
- have to walk and carry), the river passen-
‘ger is caught in the safari syndrome. They
don't row, seldom cook, and experience few
of the satisfactions of really contributing
to a wilderness journey. The "percentage
of disappointment" formula does not have

a discriminating factor built into it, but
management interested in maximizing the

value of wilderness or wild river to the
public might well want to consider dis-

criminating against the safaris in favor
of the do-it-yourselfers.

Another distinct possibility for the
future of river and related backcountry
recreation management is the "wilderness
license". We currently require drivers
of automobiles to demonstrate proficiency
before being allowed to use the public
roads. Why not require a similar show of
competence from would-be wilderness users?
The tests, which might have both written
and field components, would be designed to
insure personal safety, courteous conduct
to other users, and protection of the re-
source. Certification could possibly de-
pend on taking a course similar to the one
the United States Coast Guard now offers to
offshore power boat operators. The wilder-
ness license, at any rate, would guard
against the unqualified noncommercial user
who does occasionally appear on rivers
today. !

The United States has a unique re-
source in its long backcountry rivers in
relatively close proximity to major pop-

- ulation centers. These rivers are worthy

of the best our society can provide in the
way of planning and management. And we can
be sure of one thing. The decisions made
today and tomorrow will create patterns
that will solidify with time into insti-
tutions. The superb resource at stake
should call forth our best management
efforts.



SOME LEGAL ASPECTS OF RIVER RECREATION MANAGEMENT IN THE EAST
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ABSTRACT.--The theme of this paper is the almost incred-
ible multiplicity and the complex interrelation of
overlapping governmental controls and private lawsuits
affecting rivers and streams in the East. Its aim is

to present a basic formula or approach to help identify,
.understand, and distinguish these interwoven legal control
mechanisms. Its techniqué involves an octagonal form of
analysis. To enliven the presentation, certain basic
principles, cases, and authorities are incorporated into

a form of fable based upon Siegfried's Rhine Journey.

FOREWORD

‘In order to condense and better exem~

~ plify certain basic principles of a complex,
. lengthy, involved subject, I have resorted
to the time-honored approach of the fable.
Because this paper is to be presented in
Viking country, and is about rivers, what
better form could the fable take than the
old Norse legend that Wagner wove into
Siegfried's Rhine Journey?

" Obviously all the names, locationms,

" characters, incidents, and events are
entirely fictitious, and no resemblance to
any actual persons or entities, corporate or
otherwise, living or dead, is intended.
Hopefully, the legal principles and con-
clusions set forth do have some validity
and application to the real world because
this is the object of the exercise.

The cases and other authorities, where
cited, are actual reported cases and
existing authorities, but expansions upon
them, or théir use in the fable are not
intended to in any way reflect upon the
actual participants.. For example, Captain
Soma Boat Line, Inc., in a reported decision
in 1973, did sue the City of Wisconsin Dells

1411 footnotes appear at end of paper.

for an allegedly low bridge. However, this
is where it stopped. The name of the
character "Commodore Coma" in the fable was
deliberately chosen because not many people
bear that unlikely name, and, to the best
of the author's knowledge, Captain Soma Boat
Line, Inc., has never been involved in any
serious accident, nor is it associated with
any conglomerate, fictional or otherwise,
such as "Nippon-Hewes, Ltd." To any fine
families of German extraction living in
fictitious counties in Northern Wisconsin
who might be named "Fafner," please be
assured that the character "Fafner" is
based on that of the 5,000-year-old talking
dragon slain by Siegfried. But, to any
actual 5,000-year-old talking dragons who
might take offense, the author boldly says:
Hab acht, Brueller!--the sword, Notung, is
sharpened and ready!

A river is more than an amenity, it is
a treasure.--JUSTICE HOLMES, New Jersey v.
New York, 283 U.S. 336, 342 (1931)

Hast du dem Rhein das Gold zum Ringe
geraubt?--R. WAGNER, Siegfried, Act II,
Sc. 3

If the use and enjoyment of a river is
a treasure, no gold hoard of the Nibelungs
was ever jealously guarded by more dragons
than today's typical back-country stretch




of water. These guardians are paper
dragons, but fierce and numerous: laws and
ordinances, regulations, licenses, cita-
tions, injunctions, trespass and damage
suits...this guard roster, reflecting
Federal, State, and local governmental
~ control efforts, and often including
private lawsuits, could be extended almost
indefinitely. What is at stake? Enjoyment
of the treasure is directly related to the
measure of legal control achieved. Effec-
tive management requires at least a sub-
stantial amount of effective legal control.

The THEME of this paper is the: almost
incredible multiplicity and the complex
interrelation of overlapping govermmental
controls and private lawsuits affecting
rivers and streams in the East. Its AIM is
to present.a basic formula or approach to
help identify, understand, and distinguish
these interwoven legal control mechanisms.
‘Its TECHNIQUE involves an octagonal form of
- analysis.

I. DISTINGUISHING PUBLIC RIGHTS AND
RIPARIAN RIGHTS

, Riparian vights as they concern this
study are those rights to use and enjoy a
.river or stream that the law confers upon
- the owner of the land abutting the water as
an adjunct to his ownership of the enclosing
banks or upland. Such rights may only be
asserted by that owner or someone claiming
in his name.

Publice rights is a term lawyers and
judges have traditionally used to describe
_ certain.privileged uses or enjoyments by
members of the general public in a river or
stream that in many eastern States must be
"navigable in fact" by State law definition.
The concept is a peculiar one, traceable far
back into the mists of the early Common Law,
and the rationales supporting it vary
drastically from State to State, and
"decision to decision.

Under' any of the widely varying
rationales used by the Courts to support it,
the effect of the public rights concept is
to accord nonriparians a share in the use
and enjoyment of a river or stream that
otherwise might be largely monopolized by
private owners along its banks. Again, the
nature and extent of the uses permitted,
and the criteria, as to which rivers or
streams fall within the concept varies
markedly from State to State.2

There is a strong hint of conflicting
social philosophies running through this
court-created dichotomy--rugged individua-
lism vs. egalitarianism, private property
vs., collectivism. Serious social conflict
is probably more apparent than real.3
There are probably more conflicts today
among nonriparians in asserting apparently
incompatible public rights than there are
between riparians as a group versus non-
riparians as a group. After all, a
riparian on the Brule is a nonriparian when
he fishes on the Popple.

Waite (1967), in a exhaustive compara-
tive analysis of public rights in water in
four eastern States, criticizes the use of
this dichotomy as being more productive of
discord, emotionalism, and fuzzy thinking
than of productive logical results. Never-
theless, he feels compelled to use it,
stating: "In spite of the fallacies and
detrimental effects inherent in placing
permitted water uses in two groups labeled
either "public" or ¥private", the distinc-
tion is still made in the cases, and
lawyers customarily speak of the permitted
uses as "rights." Therefore this essay,
oriented as it is toward lawyers' law,
continues the familiar terminology."* On
the same basis, this paper will employ the
dichotomy as a form of legal shorthand.

II. AN OCTAGONAL RELATION

The basic legal controls that surround
and constrain the establishment or exercise
of these rights can be illustrated by an
octagon (fig. 1). The nonriparian and
riparian rights enclosed by the octagon are
separated by the shifting, wavy, broken
line. They appear on the diagram to be
fairly equally divided as to area occupied.
This may or may not accurately reflect the
state of the law today.5 The important
point is that the line shifts back and
forth within a finite, restricted area in
reaction to legislative, administrative, or
court decisions. A mass of such decisions
favoring exclusive use by riparians should
crowd the public users narrowly against the
sides. Likewise a mass of such decisions
favoring the public users ghould limit the
private rights of riparians. The diagram
should reflect reality in that the total
usable water resource is also finite and
restricted. But does it? The analysis
below explores this question.

To enliven the presentation, let us
follow the adventures of Siegfried ("Sig")
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Figure 1.--Eight segments representing the
basic funetion of Federal, State, or
local govermmental management, or a

~ lawsuit by a private interest in the
courts to vindicate some respect of
claimed publie or riparian rights.

‘Schmoe, Average American Boater, as he

travels down the Rind, a river of modest

~ size located in an entirely imaginary county
of northern Wisconsin. The lettered

paragraphs (A-H) below match those in figure
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A. THE FEDERAL GOVERNMENT AS. RIPARIAN OWNER
OR INVESTOR

Sig must first gain access to the river
for his boat across gome intervening
riparian owner's property before he can
enjoy his public right to do a little
fishing. He has heard that some of the
riparian owners, particularly Fafner and
" Alberich further downstream, are pretty

touchy about trespass--particularly with
boat trailers. He doesn't want to go to
.court or pay a fine for land trespass.

Fortunately, there are about 1 1/2
million acres of National Forest land in
Wisconsin, one imaginary tract of which
includes a segment of our imaginary Rind.

As owmer of the banks or upland, the United
States is thus a riparian owner, and Sig, as
a member of the public, is welcome as a
licensee as long as he obeys the general
regulations.® 1In the three-State Northwoods
Lake Country there are about 7 million acres
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of National Forest land, substantial portions
of which are strategically located to provide
access to rivers.,

Other Federal land-managing agencies,
including the National Park Service, Bureau
of Sport Fisheries and Wildlife, Corps of
Engineers, and TVA also offer "sponsorship"
to the public to get on the rivers in the
East to enjoy State-created public rights.®

In Sig's case, by driving a little
farther he finds not only legal access to the
river through a National Forest tract, but
also a parking area for his car and boat
trailer. He parks happily noting that the
other 549 or so Americans with whom he must
share this particular parking space are
elsewhere today.

Through additions to State and Federal
properties purchases under the Federal Land
and Water Conservation Act, Federal grants
and loans to State and local governments and
private groups, together with technical
assistance and planning aid coordinated
through Interior's Bureau of Outdoor Recrea-
tion, the United States fills the role as
"big investor" as well as "big riparian" for
people like Sig. According to one recent
count, 90 separate Federal agencies and
bureaus were contributing toward this and
similar outdoor recreation efforts.10

As Sig prepares to launch his boat, he
overhears a dispute involving a Forest
Service special use permittee who maintains
a commercial boat livery at the launching
site. A Township law officer is stoutly
maintaining that carrying on a business in
this location is violating a Township zoning
ordinance, but the Forest Service Assistant
Ranger responds vigorously that Federal
property is not subjeet - to local zoning
ordinances.l! The noise of Sig's motor
prevents his hearing the immediate outcome
of this dramatic confrontation.

B. STATE GOVERNMENTS AS RIPARIAN OWNERS OR
INVESTORS

As Sig ventures forth into the current
and leaves National Forest boundaries behind,
he begins to feel uneasy about whether the
State courts would really find this river

"navigable in fact." He is reassured to see

a log floating by, and he notes several

light aluminum canoes. He knows his position
is legally sound in Wisconsin, because of an
1877 court ruling based on the log alone.l?
He now knows that he has a battery of what



lawyers have variously termed "rights" or
"facets of the public interest"!3? including
at least recreational boating, fishing,
swimming, and related activities. He
obviously must still have a valid State
fishing license, which he has; as well as a
convenient six-pack. He assumes consumption
of the latter is a sufficiently "related
activity" in Wisconsin, and is about to
assert this‘rightl“ when his attention is
riveted to a sight on the left bank of what
he knows to be State Forest land.

‘Emerging from an inlet comes Brunhilde
("Hildy") water skiing behind a powerful
motorboat. Hildy, in addition to being a
scenic beauty herself, likes to assert two
other well established public rights in
Wisconsin-—enjoying scenic beauty and water
skiing 15 -

Hildy has gained access to the river
across State Forest land as a licensee. The
State of Wisconsin administers some 90,000
acres of State Park land, some of which has
access potential. Although some State
Forest tracts may be strategically located
for public river access, the State has less
acreage than some other eastern States
‘because the bulk of tax delinquent cutover
forest lands (totalling 1.9 million acres)
was turned over to County governments.

"‘Unlike the wide discretionary management
authority vested in Federal land-managing
agencies such as the Forest Service, the
State Bureaus managing Wisconsin's Forests
and Parks operate under more explicit and
narrow statutory guidelines.

Hildy and a number of other local belles
were to be the centers of attraction in a
‘series of local water ski pagents. The
 Committee had asked the Department of

Natural Resources (DNR) for authority to put
in access ways, parking lots, and toilets,
and to erect bleachers to accommodate the
public on State Forest land. The request was
 denied because the Attormey General of
_Wisconsin had earlier concluled in an October
1974 decision 'that the DNR lacked authority
to construct spectator sports facilities in
State Forests, nor could it lease State Forest
property to.another unit of government or to
private interests for the purpose of providing
" spectator sports faciliites such as bleachers
for watching a water ski show.l8

However, public recreation is
encouraged in-State Parks and Forests, and
the Division of Highways will build and

maintain roads in these areas on DNR request.
The DNR also has expressed statutory authority
to: "...acquire the necessary land to build
access roads to other lands under its care--
those which otherwise would be inaccessible
or which the department concludes would be
increased in value and usefulness if the

road were built. If other lands contain
watercourses, this authority may be used to
obtain access to them."

State government, besides its ownership-
access role, plays a pivotal role in invest-
ing State and Federal recreational funds,
supervising the use of these funds through
formulating and enforcing guidelines for
Local government and private interests, and
generally coordinating the State's recrea-
tional effort. The ORAP, and ORAP-200
programs, in Wisconsin are prime examples.zo

C. LOCAL GOVERNMENTS AS RIPARIAN OWNERS OR
INVESTORS

As Sig continues his journey, he
observes Commodore Coma's excursion boat just
drawing away from the shore of a County
Forest tract ahead. The Commodore gained
access to the river as a riparian because
he owns a boat dock some miles downstream.
On the river, however, he is asserting a
public right of commercial boating.21 His
engine became balky on this run, but he had
hesitated to put in for repairs on
Alberich's or Fafner's land. He had waited
until hegot to County Forest land because
the law in Wisconsin as to whether he would
have been a trespasser on private riparian
banks has been very much in doubt since
Doemel v. Jantz in 1923.22 This case held
that the riparian owner had the exclusive
right of access even over the strip of land
between his ordinary high- and low-water
marks. Although the courts in Missouri took
exactly the opposite view in a classic 1954
test case,?3 the Doemel v. Jantz principle
has never been flatly reversed in Wisconsin.

Governmental riparian ownerships thus
offer needed initial legal access for non-
riparians. They also furnish a haven for
all river users in emergency situations or
as pleasant stopovers for a picnic or rest.

Counties and municipalities (cities,
towns, townships, and villages, e.g.) also
manage forests or parks with key river
access possibilities. For example, an
extensive county park network and 1,460,000
acres of county forests are open to the
public under local government regulations in
Wigconsin.2"
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These local governments are "creatures
of the States" in that their powers are only
such as are delegated to them by the State.
Nevertheless, as governmental bodies they
have privileges not accorded a private
- riparian owner. For example, in Wisconsin:

. "County boards have condemnation powers to

. provide public highways to navigable waters.
In the same manner, town boards have
condemnation powers to reserve river fronts
and lake shores for public use. The town
also has authority to build an access road
to the public. shoreline area and may condemn
land for that purpose. Village boards have
similar condemnation powers. City governing
bodies may acquire, by condemnation or other
means, rights of access to and the use of
*waters, scenic or other easements, or other
Property or interests in property for public
purposes,"25 '

State aid for the acquisition by local
government bodies of lands or intérests to
provide access to navigable lakes and

. streams is provided by various statutes
including those implementing the ORAP
programs. ' This kind of grant.assistance,
in -expanding direct governmental property
control, reflects the role of both Federal
and State governments as investors as well
"as riparian owners.

. D. PRIVATE LAWSUITS TO VINDICATE RIPARIAN
‘RIGHTS

Ominous woods lie ahead of Sig on both
sides of the river, the trees festooned with
"No Trespassing" signs. He approaches the
land of the grim Fafner. '

Fafner is grimmer than usual., The
constant roar of Hildy's towboat has put his
nerves on edge.2® He recently had to sue
some nonrigarians for trapping his
miskrats.?’ Last winter some members of
Hildy's' Committee for an Ice Pageant
- celebrating "Miss Nonriparian Ice Skater"
tried to saw ice blocks from his segment of
“the river.?® He sued of course.

Now a:hapless nonriparian, who has tried
to bring a boat across Fafner's land, is
trapped. The two struggle on the riverbank
as Fafner tries to qet a license number
while invoking Doemel v. Jantz in a
terrifying growl.

- If the Wisconsin Supreme Court declines
to feverée or distinguish this old decision,
the nonriparian will be found in trespass
unless his attorney can find some suitable

12

legal defense such as Wisconsin Statutes

§ 236.16(3). If Fafner had recently sub-
divided his land for sale, he might be
subject to the following: "Where sub-
divisions of land are created which abut a
stream or lake, "public access at least 60
feet wide" must be provided so that public
access exists at not more than one-half mile
intervals. But the definition of sub-
division is quite restrictive, and in the
northern sectors of the state, the statute is
often avoided or ignored. Also, the statute
has no effect on shoreland not "subdivided"--
for example, it is not subdivided when four
or fewer lots are created or when more than
four lots of over an acre and a half each
are created. (Citations omitted, emphasis
added)."?29

Besides defensive suits by riparians
against public users, the body of cases
includes riparian vs. riparian to resolve
conflicting property uses, riparian vs.
Federal, State, or Local Governments to
resist eminent domain (condemnation); or to
resist regulations or zoning.

E. FEDERAL GOVERNMENT IN ITS REGULATORY
ROLE

The river widens. Commodore Coma's
excursion boat approaches a low bridge
maintained by a township. As Sig watches in
horror, a tall lady standing up in the bow
eating a sandwich suddenly drops 'to the deck
as the Commodore swerves the boat violently
toward the higher bridge center. Had she
not dropped, she might well have had nowhere
to insert the rest of her sandwich.3!

With a volley of seven-seas oaths, the
Commodore swears to go to court to compel
the township to abate the bridge as a
nuisance.

In his violent swerve, the Commodore
lost control, placing the boat in the
opposite channel, so that the powerful speed-
boat, towing Hildy rapidly back upstream,
collided violently with the excursion boat.
In the fire and explosion that followed, one
passenger was drowned, several others were
injured, and both boats were demolished.
Damage claims totalling several million
dollars were subsequently filed.

In several of the lawsuits filed in
State courts, attorneys for both the Commo-
dore's Company and the owmer of Hildy's tow
boat moved that the cases be removed to
Federal court on the grounds that the town-



ship had failed to secure approval for the
bridge construction from the Corps of
Engineers. Further, they claimed that the
Admiralty jurisdiction of the Federal
government attached under Art. III sec. 2 of
the Constitution. Because the Commodore's
‘boat and company were both owned by a large
" conglomerate, Nippon-Hewes, Ltd., the
practical effect might be to limit recovery
of damages s0 as not to exceed the value of
the boat under the peculiar Limitation of
Liability Doctrine in Admiralty Law.32

The township argued that although the
Rind at the accident point was "navigable
in fact™ under State law for the purposes of
the Trust Doctrine33 and the attachment of

public rights, it was not for the purposes of '’

the Commerce Clause of the U.S. Constitution
and the "paramount navigation easement" of
the United States. They introduced a Code
.of Federal Regulations volume3* 1listing the

" Rind for dredging and other national
navigation improvement purposes as being
"navigable to the Schmidlap Memorial Bridge'-
~which was 3 milee downstream from the
accident site. They introduced evidence of
DNR approval of the bridge construction.3%
To the contention that the river included
waters subject to the jurisdiction of the
United States under the Coast Guard regula-
tions because the headwaters and substantial
segments flowed through National Forest land,
the township introduced a letter from the
Coast Guard District Commandant in 1958 to
the Wisconsin Legislative Council. For the
purpoges- of enforcement of federal naviga-
tion, vessel inspection, and boating laws,
the Coast Guard has interpreted the term as
meaning '"the navigable waters of the United
States."36 :

. These are two vivid, if perhaps

- atypical, instances where Federal regulatory
powers were not applied using the liberal
Federal tests for navigability under the
Commerce Clause. More often under this

. Clause, such regulatory agencies as the
Environmental Protection Agency, Corps of
Engineers, Federal Power Commission,
Commerce Department, and Coast Guard take

_affirmative actions such as improving or
regulating navigation or building dams,
negative actions such as prohibiting waste
discharge or regulating point and nonpoint
source pollution, or permissive actions such
as licensing a wide variety of projects or
practices.3

F. STATE GOVERNMENTS IN THEIR REGULATORY
ROLE

Although shaken by the tragic accident,
Sig continues his Rind journey. Ahead, on
both banks, lie the extensive riparian
holdings of Alberich, a wealthy retired
eccentric. Sig has to change course to
avoid a pier jutting into the river that
moors Alberich's powerful speedboat,
"Wotan III",38

Although the Rind here "is navigable in
fact" under the liberal Wisconsin test for
attachment of public rights, it is upstream
from the Schmidlap Memorial Bridge. There-
fore, although a potential Federal "para-
mount" navigation easement exists, it has
not yet been asserted to displace or
supplement State licensing authority for the
pler. .

Under Wisconsin law, Alberich owns his
land from each bank to the thread of the
stream. Because he owns both'banks§ he has
legal title to the entire riverbed.’? His
ownership is subject to all public rights as
developed by Wisconsin case law and the
legislature however. This is theoretically
so because, long ago, the courts frowned on
naked assertions of the State's Police Power
under the Tenth Amendment. Therefore, a
quasi-property concept, the Trust Doctrine,
was developed to rationalize the State's
"police" restrictions on the use of private
property.*? The State, and before it the
Territory, were always supposed to hold the
moving water body as the, corpus of a trust
for all the people.“! AIthough the soil title
passed to the riparian, the moving water did
not. Therefore, the State could regulate
water surface use and compel reasonable
water consumption. Because Alberich's pier
extends into the corpus and interferes with
at least some public rights of navigation
or recreation, it has to be licensed by the
DNR.

The concept creates some odd results at
times when literally applied, but it seems
to work, and is deeply embedded in Wisconsin
property law.

Utilizing Police Powers under the Tenth
Amendment and the Trust Doctrine, numerous
bureaus and commissions centering around the
DNR perform many of the same basic regula-
tory duties as their Federal counterparts in
the affirmative improvement work, negative
protective activities, and permissive
licensing. In addition they have the added
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task of supervising and approving standards
for local governments when these zone or
regulate river activity.

-G. LOCAL GOVERNMENTS IN THEIR REGULATORY
ROLE

Passing gingerly by Alberich's pier,
yielding careful right-of-way to departing
boats as required by local ordinanees, Sig
hears a violent discussion between the Chief
of the township Water Safety Patrol and
Alberich. A Joint Township Ordinance“3 has
been adopted flatly limiting boat “horsepower
on this part of the river, and the Wotan III
far exceeds-the limit. Alberich tells the
Chief that the ordinance violates Wisconsin
Statute § 30.77 and is contrary to the case
law. . "Section 30.77 provides that any '
municipality may enact ordinances that are
in strict conformity with the Statewide
" provisions regarding boating, water skiing
. and skin diving and with the rules of the

' Department of Natural Resources. Any town,
village or city, in the interest of public
health or safety, mdy enact ordinances
relative to the equipment, use or operation
of: boats, water skiing and skin diving if
they are not contrary to or inconsistent
with. the Statewide provisions."“*

Because counties and municipalities are
"creatures of the State", care must be
exercised to avoid unlawful delegation of
the State's public trust responsibilities
for navigable waters. Local governments,
through zoning and regulation under State
superivision, may limit commercial and
industrial activities and farming, define
~and zone flood plains, and otherwise aid the
State in its role as trustee. S

H.;fPRIVATE LAWSUITS TO VINDICATE PUBLIC
RIGHTS - :

Alberich is further annoyed because Moe
Mime, the well known metallurgist and
champion of public rights, has just filed
suit against him alleging that because a part
of Alberich's river frontage is under the
Forest Cropland law,“® he (Mime) canmnot only
huat and fish there, but also bring his boat
across it for river access. The suit is
still pending.

 Meanwhile, Commodore Coma, filing suit
against the township to abate the bridge (a
riparian suing to vindicate a public right)
is told by the court that he lacks standing
to sue.'8

14.

CONCLUSIONS

Sig comes ashore on the highway right-
of-way at the Schmidlap Memorial Bridge,
ending his Rind journey. He tosses the
Magic Octagon back into the Rind. He has
learned:

1. That three levels of government and
many agencies are busy sponsoring or invest-
ing so that more members of the public can
legally get on the river to enjoy public
rights.

2. That having more people on the river
does not necessarily mean an expansion of
public rights as court defined, although
seemingly it curtails or restricts the
enjoyment of some exclusive private rights.

3. That more people on the river
seemingly requires more regulation by more
governmental agencies, thus restricting
public rights as court defined.

4, That the courts' theories ration-
alizing these problems have an air of
unreality, founded as they are on archaic
property law concepts.

5. That goals or objectives to
balance all these conflicting interests are
left to the creative tensions and sometimes
rivalries among many levels:ef government.
Perhaps it will work out.

Meanwhile, Hildy awaits him at the
bridge in her red convertible, her blonde
hair only slightly singed from the accident,
calling: O Siegfried! Dein war ich von
je!"? We'd better let him go now.

FOOTNOTES

1The statements or views expressed here-
in are exclusively those of the author and
do not necessarily represent the views or
policies of the United States Department of
Agriculture, nor any service, function, or
agency included within or comnected with
that, or any other federal body.

2G, G. Waite, A Four State Comparative
Analysis of Public Rights in Water (1967)
(hereafter cited as Waite, Comparative
Analysis); T. Lauer, The Common Law Back-
ground of the Riparian Doctrine, 28 Mo. L.
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C. Howard, J. P. DeBraal, Water Use Law and
Administration in Wisconsin (1970) (here-
after cited as Water Use Law), especially
Ch. 3 and 9.

37. A. Kusler, Carrying Capacity
- Controls for Water Recreation Uses, 1973
Univ. of Wis. L. Rev., 1; G. G. Waite, The
Dilemma of Water Recreation and a Suggested
Solution, 1958 Univ. of Wis. L. Rev. 542.
For a blistering attack on govermmental
control of natural resourcee under Vermont
Act- 250 see J, MeClaughery, The New Feudal-
ism, 5 Envirommental Law 675-702 (1974-
1975): "The central thrust of the Vermont
experience: the effort to replace freechold
property by goctal property, which ig the
basic tenet of the New Feudaliemy" but
ceompare Waite, Comparative Analysis, supra,
. p. 8: "Extending some control to non-
riparians represents a major triumph of
political democracy over land-based
feudalism" (obviously the gentlemen differ
‘somewhat on their definitions of "feuda-
lism"); and J. L. Sax, Takings Private
Property and Public Rights, 81 Yale Law
Journal 149 (1971): "The public has righte
as well as property owners;" (the present
author's experiences with landowmer reaction
in the Missouri Ozarks to comdemmation
proceedings for the Eleven Point River under
the Wild and Scenic Rivere Act have convine-
ed him that there ie a problem, but the
protestors are still far from taking to the
barricades).

“Waite, Comparative Analysie, supra,
p. 11.

SThe balance, in Wisconsin, seems to

have swung heavily in the seventies toward

" publie users righte in zoning of shoreline
.areas, and regulation of riparian owners.
'Just v. Marinette County, 56 Wis. 2d 7, 201
N.W.2d 761 (1972). For a thorough analyeis
of thie case and the general state of the
law, see: F. Bosselman, D. Callies, J. .
Banta The Taking Issue (1973), pp. 161, 217,
260, 295. ~ = S

_ 636 CFR 251.1(a)(2) "Temporary use or
ocaupancy of National Forest lands by indiv-
tduals for camping, pienicking, hiking,
fishing, hunting, riding, boating, parking
of vehicles and similar purposes may be
alloved without a permit...."

TCommittee on Interior & Insular
Affairs, U.S. Senate, The Recreation
Imperative, 93d Cong. 2d Sess. (1974), pp.

94, 177, 192 (hereafter "The Recreation
Imperative").

8The Recreation Imperative, supra, Ch.
3, pp. 25-37, 84-85.

91bid, p. 135. In the Northeast, he
would have to ehare with about 1,139 other
people.

101b1d,pp. 154-155.

Mof the 765 million acres of land and
inland water surface held by the United
States, 728 million acres are held in a
proprietarial capacity. Less than 1/20 is
held under exclusive legislative jurisdiction
where the State in which the land is located
has ceded all power to make lawe and regula-
tions to the Federal Govermment. However,
under the Supremacy Clause of the Constitu-
tion and Art. IV, Sec. 3, the Property .
Clause, State authority to control Federal
property and activities is limited: A State
has eivil and criminal juriediction over
lands within its limit belonging to the
United States, but this jurisdiction does not
extend to any matter that is not consistent
with the full power of the United States to
protect its land, to control their use, and
to prescribe in what manner othere may
acquire rights in them. Opinion of the
Solicitor, U.S. Dept. of Agriculture, No.
728. But see: K. S. Landstrom, State and
Local Governmental Regulation of Private
Land Using Activities on Federal Lands, 7
Natural Resources Lawyer 77 (1974): Several
forms of local government may overlap upon
the territory within which the tract of
Federal proprietary land ie located. Under
a complex of overlapping existing and
potential Federal, State and local land use
regulatory controls, and with a maze of
regulatory controls from various levels of
goverrment not based on land usage, the
tmportance of seeing that State or local
govermmental controle are extended to cover
Federal proprietary lands may be overlooked.
However, the Supreme Court, in several very

- recent decisions, has reemphasized that the

States may not regulate federal installations
and activities without "a clear congressional
mandate," or "specific congressional action"
that makes this authorization of State
regulation "elear and unambiguous." Such
Congressional waivers are virtually non-
existent at this time. See EPA v. Califor-
nia, 74-1435, decided June 7, 1976, 44 LE
4781, 8 ERC 2089; Hancock v. Train,--U.S.--,
96 Sup. Ct. 2006, 2013; Kleppe v. New Mexico,
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--U.S.-=, 96 Sup. Ct. 2285 (1976), 44 Li
4878 (6/17/76).

12yaite, Comparative Analysis, supra,
15; Olson v. Merrill, 42-Wie. 203 (1877),
"Willow River Club v. Wade, 100 Wie. 86,
76 N.W., 273 (1898); Water Use Law, supra, 40.

13Waite,‘ Comparative Analysis, supra 9
and. footnote 12, The term is that of Dean
Trelease who argued that the right of an
individual to sue to enforce the public
righte hae not been clearly settled.

4guery: Would a local ordinance or DNR
Regulation barring "bottles and cans' be
enforceablg? Or politically feasible?

lssmte v. Public Serv. Comm., 275 Wis.
112, 118, 81 N.W.2d 71 (1957); Muench v. '
Public Serv. Comm., 261 Wis. 492, 506-508,
63 N.W.2d 514, 520-52 1 (1952); Nekoosa-
Edwards Paper Co. v Railroad Comm., 201 Wis.
40, 47, 228 N.W. 144, 147, 229 N.W. 631
. (1930). Water Use Law, supra, Ch. 9.
Publie rights in Wisconsin appear to inelude
fzsh'mg, huntmg, boating for pleasure,
sathng, swimming, skating, water skiing and
the enjoyment of scenic beauty on navigable
_waters. Many other eastern States have a
much shorter, more limited list as to rivers
. and streams. An interesting and unresolved
- Constitutional question is whether the State
ean ever be called on to pay just compensa-
tion if it broadly expands these public
rights to strikingly diminieh traditiomal
riparian rights. See Water Use Law, supra,
pp. 42 note 100 and 68 note 198.

. 16yater Use Law, supra, pp. 175-176; The
Recreation Imperative, supra, 175,

~ Yiis. Sta. Annot § 27.05-28.11(3).

: Op. Atty Gen., October 17, 1974 (see
. Wis. Stat. 28.04).

’ 1.9Watet Use Law, supra, 176.

201p1d, 177, Ch. 353 Wis. Stat. Annot.

- 21gge note 15, supra. It is sometimes
diffieult to determine when a riparian may
be suing for diminution of value to his
property or business (riparian) and when he
18 ‘qeserting his public rights as a citizen.
See Waite, Comparative Analysis, p. 29, and
note 17 (denial of a monopoly of access to
navigable vaters).
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22poemel v. Jantz, 180 Wis. 225, 193 N.
W. 393 (1923). Baged on the author's
research to September 7, 1976, 15 subsequent
cases in Wisconsin had c'bted the Doemel case
with approval, and it had not been overruled.
Six other eastern Statee had also cited it
as authority. Consider, however, the same
Court's views when another factor ie insert-
ed. In Polebitzke v. John Week Lumber Co.,
163 Wis. 322, 158 N.W. 62 (1916), it was
held lawful to enter on the riparian shore
for logging purposes between the two water

.marks. Recall the log test for navigability

and Wisconsin's past interest in the timber
industry--important insight can thereby be
gamed as to how the list of public rights
i8 formed. A lot depende on the era.

23g1der v. Delcour (Missouri), 269 S.W.
2d, 17 (1954).

24yater Use Law, supra, p. 175-179.

251pid, 176.

26Fafner has scant legal remedy at
present except the law of nuisance, or
possibly local ordinance violation. See:
Noige Control Act of 1972, 42 U.S.C.A. § 4901,
et seq. Thus far, Federal efforts have been
directed toward large scale aireraft and
highway problems, and manufacturing sourcee.
Local noise problems have been left to State.
or local regulation. Cf.: motoreycle noise.
See Note 44 below for one effort by local
ordinances in Wisconsin to prescribe horee-
power limits.

27Munninghoff v. Wis. Conservation
Comm., 255 Wis. 252, 38 N.W.2d. 712 (1949)
held that the riparian had the exclusive
right to propagate muskrats.

28Haase v. Kingston Co-operative
Creamery Assoc., 212 Wis. 584, 250 N.W. 444
(1933) gave the riparian the exclusive right
to use of the ice, but recognized the public
right to ice skate on the frozen surface
(obkusly away from areas where the
riparian 18 cutting the ice). Query: in a
clearcut factual situation involving ice
fishing, who would prevail in Wisconsin?

Riparian or public?
2%ater Use Law, supra, pp. 174-175.

305¢e e.g., Water Use Law, supra,
agricultural irrigation 256-262, shoreland
rights 36, zoning (local govermment) 408,
obstructions to navigation 35, access 19,
35, cattle watering, reasonable use 18,



protection from municipal sewer pollution
398-399, ete.

3lcompare with similar hazarde in
traveling by poet coach in early Vietorian
England as recounted by the devilish Mr.
Alfred Jingle in Charles Dickens Pickwick

- Papers, p.’ 33, Signet Classics (1964).

32H.L.--Auten, The Role of the U.S., Coast
Guard and State Agencies in the Promotion
of Boating Safety, 37 Temple Law Quarterly
446, 450 (1964); L. R, Harolds, Limitation
of Liability and its Application to
Pleasure Boats, 37 Temple Law Quarterly
423-445 (1964); G. G. Waite, Pleasure
Boating in a Federal Union, 10 Buffalo Law
Journal 427-447, 439.; J. H. Gibeon,
Liability Under State and Federal Law:
Boating and Water Sperts, 11 Washburnm Law
Journal 418-439 (1971-1972).

3350 infra, notes 39-43. Rivers may be

- (a) navigable in fact under the Federal test

80 as to authorize dredging, charnnel improve-
ment, FPC dam licensing, EFPA pollution
regulation, Coast Guard policing and
navigation control, ete.; (b) navigable in
fact under the State test so as to authorize
exercise of enforceable public righte; allow
state or local agencies to apply licensing

- and restrictions on dredging, improvements,
-zone, ete.; or (e) non-navigable. In

Wiseonsin, due to the liberal test, it is
hard to find a river in category (c). (a)
and (b) ean and do often coincide, and the
location or national importance of the river
or a segment of it is the key.

‘345See e.g., 33 CFR Part 2 (Coast Guard);

" 33 CFR Part 209 (Corps of Engineers) -

obviously because the Rind ie a fietitious
river, you will search for it in vain by
name.

35yater Use Law, supra, p. 487, for a
digeussion of the State's traditional

- Juriediction until the Federal Govermment
.determinee to assert its Supremacy.

36G, G. Waite, Pleasure Boating in a
Federal Union, op. cit., p. 442, The same
reach of a watercourse might be within the.
Jurisdietion of the FPC or Department of the
Army, yet Federal napigation rules might not
apply to it. In a letter to the Wisconsin
Legislative Council of January 14, 1958,
Admiral E, H. Thiele, then Commander, 9th
Coast Guard District, stated: "Certain

rivers that have been improved by the Corps
of Engineers have been declared by that
agency to be navigable waters of the United
States throughout all or part of their
length." The Admiral listed a few rivers
that had been held navigable but sa@id it was
impossible to list all the Federal navigable
waters in the State. The Admiral said the
Coast Guard recognizses its responsibility to
enforce the Federal etatutes on all these
waters but indicated it didn't have enough
men or equipment to do so. J. H. Auten, The
Role of the Coast Guard and State Agencies
in the Promotion of Boating Safety, op. cit.,
p. 450. The Coast Guard and other Federal
agencies determine which waters are navigable
and thus designate the extent of their
Jurisdiction; i.e., they promulgate rulinge
or igsue statements of opinion with respect
to the navigability of speeifiec waters in
connection with the administration of the
funetions or responsibilities assigned them
by Congress. However, these rules or
statements of opinion do not conclusively
establish jurisdiction, because the juris-
dietion of the United States can be con-
clusively determined only through judicial
proceedings. In any event, fede¥al jurisdic-
tion i8 determined according to Federal law
rather than according to the rule prevailing
in the State where the waters are located.
There are several practical consequences
resulting from the applieation of Federal
Admiralty jurisdietion rather than State law
in a boating aceident. (1) Limitation of
ligbility might apply. (2) No jury trial.
(3) Comparative negligence, as federally
interpreted--especially significant in con-
tributory negligence states. (4) The weird
doctrine from The Jumna, 149 Fed. 171 (2d.
Cire. 1906) dealing with damage arising from
a cause that is "inscrutable.” See D.
Mattioni, Incidents of Maritime Collision
Law, 37 Temple Law Quarterly 456 (1964).

37Water Use Law, supra, pp., 474-475.

381bid, p. 166 - Bond v. Wojahn, 269 Wis.
325, 69 N.W.2d 258 (1955). (Riparian vs.
boater for property damage to pier extending
80 feet into the river. The court did not
find sufficient evidence that the pier
interfered with public rights.)

391bid, p. 44. "The rule that riparian
righte exist by virtue of the ownerehip of
the bank or shore in contact with the water,
and not upon title to the soil under the
water, hae been uniformly followed in
Wiseonsin."
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. “Oyajte, Comparative Analysis, supra,
3, 19, 22.

%11pid,. 21, 22.

%21bid, 21, 22. The same result might

be reached by stating that the State's
* police power applies to regulate riparian
activities, and that members of the public
are privileged (i.e., free from a charge of
trespass) as to certain enumerated '
activities. Professor Waite's policy
argumente on eontinuing the doctrine (p. 19)
are persuasive however. Caseg such as those
involving muskrats and tce (notes 26 and 27)
are a little hard to reconcile as he
recognizes. Treatment of the corpus in
situations involving taconite development,
and the bulkheading and extinetion of parts
of the Fox River at Green Bay also take
some artful juggling. See Water Use Law,
‘supra, 72-73, 463-465 (taconite); 153-154
(bulkheading) - Town of Ashwaubenon v.
Public Serv. Comm., 22 Wis. 2d. 38, 125
"N.W.2d 647 (1963); 126 N.W.2d 567 (1964).

“34ater Use Law, supra, 615 (Appendix
F) shows an ordinance promulgated in the
_name of two towns and a village that
illustrates the joint approach. It does
not have a horsepover restriction.

Y4Y4gater Use Law, supra, 406; R. W,
Cytler, Chaos or Uniformity in Boating
Regulations? The State as Trustee of
Navigable Waters, 1965 Wis, L. Rev. 311.
See p. 317, The Town. Board of Burlingtonm,
(Racine County) Wisconsin, on June 11, 1963,
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adopted an ordinance prohibiting operation
of boats having more than 50 h.p. on water-
waye within the Town. Leiske, a resident
having a 75 h.p. boat sued. In Leiske v.
Town .of Burlington, Civil No. 62-001 B,
Racine County Court (4/17/64), the court
held (1) Under the trust doctrine as set
forth in the Muench case, the subject matter
of the ordinance was of Statewide concern.
(2) The 1959 Boating Act did not contemplate
thie kind of local legislation. (3) Even
if delegation were proper, the classification
standards were unreasonable.

“Syater Use Law, supra, Ch. 15 (404-
434).

461bid, 404-434, 74- 75; Wie. Stat §
38.11(1, (5); Wis. Stat. § 5.341.

%71bid, 174-175.

“8commodore Coma might or might not be
successful, depending upon the weight as a
precedent accorded to Captain Soma Boat Line,
Inc., v. City of Wisconsin Dells, 53 Wis.
2d. 838, 203 N.W.2d 369 (1973), which
appeared to say that an individual member
of the public lacked standing to abate a
public bridge.

49718 and other odd-tag ends of German
throughout are from the sound track of )
Deutsche Grammophon Gesellschaft's very fine
recording of Richard Wagner's Siegried,

- Berliner Philharmoniker, Herbert von

Karajan conducting. The author gratefully
acknowledges the inspiration thus provided.
Any sour notes in the transcription are his
owun.



URBAN RIVERS AS RECREATION RESOURCES

Clare A. Gunn, Professor
Recreation and Parke Department
Texas A8M University, College Station, Texas

ABSTRACT.--Cites examples of current recreational devel-
opments of urban waterways: San Antonio River Walk,
Wichita River Parkway, Trent-Severn-Rideau Waterway
(Ontario) and New York State Canal Recreation Development
Program. Documents benefits: protection of natural
amenities, revitalizatiorn of downtown, provision of lei-
sure activity, and increasés in jobs, incomes, and taxes

generated through commercial enterprises related to

development.

5URBAN RIVERS AS RECREATION RESOURCES

Recent emphasis upon wild and scenic
rivers tends to overlook an equally impor-
tant segment of recreational resource--the
urban river. While there is much merit in
programs to save the more fragile and prim-
itive river landscapes, the recreational
opportunities of urban rivers seem even more
abundant. Fortunately, in America today,
many urban river landscapes are experiencing
a renaissance of conservation and development
interest. Study of these trends shows that
recreational potential is high but each city
demands special study and planning.

.The great potential of urban rivers
comes from their ability to serve so many
millions of people. Both social and eco-
nomic gains are abundant whenever the rich
resource assets of urban river corridors
are redirected from waste containers and
.carriers to places of beauty, repose, and
of great recreational utility. It is signif-
icant that the National Park Service, cus-
todian of the prime natural wonders of the
_country, should state that "There is no
doubt that a thriving recreation industry
could be developed on most rivers of the
United States, and such development would
be most appropriate, not to say profitable,
at places where the river runs through
heavily populated areas" ( Sudia [n.d.] ).

RIBBON AND NODE TYPES

From a planning and development point
of view, urban river recreation seems gen-
erally to be of two types--ribbon and node.
The ribbon type treats a waterway as a park-
way by providing an esthetically pleasing
setting for distances along the watercourse.
The node type provides a concentrated land-
water interface at one location. Both are
excellent demonstrations of waterway renewal
in an urban setting.

The node type is well illustrated by
the San Antonio River Walk (fig. 1). This
four-by-six-block inner city complex is a
concentrated mix of park and entertainment
functions in a beautiful naturalistic set-
ting. The park, points of interest, and
business elements are intricately inter-
twined, forming a new amalgam. This amalgam
has characteristics of each element but also
is a unified whole with identity all its
own.

A landscape analysis of the River Walk
indicated that it could be divided into four
environmentally cohesive but discrete areas
( Gunn et al. 1972 ) (fig. 2). Area "A"
contains landscaped walk.ays along the
river but no shops. It offers open space
and footpath linkage between the core and
upper San Antonio. Area "B" is functionally
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Figure 1.--The San Antonio River Walk is an excellent demon-
stration of a node type of urban river recreational development.

‘more of a destination area in a semi-trop-

ical setting, flanked by a few hotels, a
library and a hospital. Area "C" offers a
pleasant landscape setting and features many
shops, restaurants, hotels and places of
entertainment. Area "D" is entirely man-
made, excavated in 1968 to link the natural
horsehoe bend of the river to a new civic
center complex of theater, exhibition
building, and arena.

Qurvey of both visitors and voters of

,San‘Antohio proved the River Walk to be a

popular as well as a popularly-supported
civic feature. The voters are extremely
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proud of it and express no concern over the
fact that over 74 percent of the visitors
are from out of town. They know the River
Walk as "a great thing". '"We take all our
visitors to the River." "I love it; I go
as often as possible." '"...appreciate just
knowning it's there" ( Gunn et al. 1972 ).

The visitors, which reflect a very
broad range of ethnic, age and income char-
acteristics, like it because of: '"trees,
quiet, nature; feel more at home than any-
where else;" "lots of good views, pleasant

to walk along, peaceful, no cares, fact
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Figure 2.--The River Walk occupies a rel-
atively emall area in downtown San
Antonio and consists of four landscape

environmental zones.

that there is a river." '"Clean, green at-
mosphere;’helps relax--like a vacation spot
in the middle of town” ( Gumn et al. 1972 ).

Although the River Walk has had both
lay and professional design inputs, it is
not the result of one single plan at one
time. Perhaps this is in its favor. It
has avoided a narrow, single-purpose and
sterile atmosphere that sometimes results
from singular planning effort. Local cit-
izen groups, governmental offices, archi-
‘tects, "landscape architects and engineers
have made valuable input from time to time.
.One visitor expressed his reaction this
'way, "Designed in sense that keeps human
proportions, not regimented; not a national
park, but commercial and natural--takes
into account all human activities--dining,
night life, relaxing; fact is downtown but
completely divorced from city; like in
country” ( Gunn et al. 1974 ).

‘Rather. than wait for some single agency
to conceive, plan, and manage this area,
as many as six major organizations and
agencies collaborated on River Walk planning
and management. ‘It demonstrateés that it
can be done, and done effectively, and, at
the same time, that the integrity of each
organization is retained. :

The ribbon type of recreational river

development may have focal points but is
dominantly a linear corridor concept. - The
city of Wichita is pursuing this concept
along the Arkansas and Little Arkansas
Rivers (fig. 3).

Stimulated by urban blight in the core
of the city, plans call for redevelopment of

‘the entire corridor, from core to the

countryside, both to the north and south.

"To be able to hike to the country from the
heart of the city brings a great recreational
resource close to those whose needs are
greatest." Thus was the challenge expressed
in a report in 1968 ( River Corridor 1968 ).

Contrary to the node type of urban
recreational water use, the theme is one
of a series of regional parks utilizing
both river and riverside. This linkage
between the river proper and its setting
was identified early in Wichita--a part of
the comprehensive plan of 1923, park con-
cepts in 1934, and open space and park
plans in 1965 by the Sedgwick County Metro-
politan Area Commission ( River Corridor
1968 ).

Rather than provide concentrated rec-
reational destination uses, such as those
of the San Antonio River Walk, the objectives
here are to provide for activities dispersed
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Figure 3.--The ribbon type of urban river
park and recreational development is
being implemented in Wichita, Kansas
along the Arkansas River.

thfbughbut the river corridor. These in-
clude: walking for pleasure, driving for

' ' -pleasure, bicycling, sight-seeing, boating,

nature walks, horseback riding, water

skiing, and hiking. Plans for the acquisition
and redevelopment of sites for these purposes
are gradually being implemented.

As is true for most urban river rec-
réatioﬁ development, water stabilization is
critical. Wichita implemented its plan for
flood control in the early 1960's, directing
flood waters around the west side of the
city. Through urban renewal, strong city

council leadership, ‘and other sources, an
" inflatable dam has created an important
reservoir. This water body offers a variety
‘of esthetic and recreational activities
and ties the new convention center to hotels
~and other adjacent land uses. Aquatic
festivals and other recreational uses now
spark interest in downtown activities ( Gunn
et al. 1974 ).

Through strong leadership of the plan-
ning director and public support of programs
to improve the water corridor throughout
the ¢ity, Wichita now enjoys a major ren-
aissance- of water as a civic amenity in
the everyday life of its citizens.
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URBAN-RURAL SYSTEMS

Recreational waterways that include
both urban and rural (not wild) settings
offer a new challenge with great promise
for both node and ribbon types of develop-
ment. Instead of treating each segment
(urban and rural) separately, there are
advantages of coordinating plans. Two out-
standing examples, one in Canada and one
in the United States, are worthy of study.

The Trent-Severn-Rideau Waterway in
Ontario (fig. 4) extends 425 miles and
utilizes old water transportation routes,
originally used by Indians and fur traders
( Rideau 1971 , Quinte 1973 ). The water-
way was built for commercial shipping pur-
poses in the early 1800's to avoid Indian
and American conflict in the open waters of
Lakes Ontario and Erie. Therefore, both
land and water recreationists now have
opportunities of viewing both urban and
rural landscapes and historic sites along
the way.

Of special interest are the 92 locks,
linking 33 lakes and 6 major rivers. Many
of the locks are still hand operated, just
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Figure 4.--The Trent-Severn, Bay of Quinte
and Rideau Waterwaye are interconnected
and offer a 425-mile scenic and historie
eorridor in Ontario, Canada.

as they were from the beginning. At
Peterborough is the highest hydraulic lift
lock -in the world. Two chambers, 33 by 140
feet, actually 1ift and lower the boater in
the water a height of 65 feet to the next
level of the canal.

Of course, the greatest obstacle to
planning such a corridor is the complexity
of existing development and levels of
government. The waterway corridor has a
population of 800,000; includes 6 cities,

6 towns and 19 villages; and includes
portions of 104 municipalities, 2 regional
governments and 9 counties. The federal
government has control of the water and
lock-site ‘lands but other public lands
remain with the Crown in the right of
Ontario. In 1969 on the Trent-Severn seg-
ment alone, there were 25,000 cottages en
route and an additional 12,000 cottages on
adjacent reservoirs. About 26,000 vessels
use these waterways for recreation purposes
today——there is no longer any commercial use.

As a result of growing interest in rec-
reational use of these old commercial ship-
ping lanes, the federal Minister of Transport
.and the Ontario Minister of Tourism and In-
formation announced in 1967 that both federal
and provincial -governments would jointly
study and plan for the future of this cor-
ridor. The Canada-Ontario-Rideau-Trent-
Severn (CORIS) Committee was formed and
sponsored studies resulting in two major
‘reports that were given.wide circulation.
These reports provided basic descriptive
information about the corridor and stim-
ulated both private.and governmental action.
On February 20, 1975, a CORTS signing cere-
mony launched further action, forming two

action groups to develop further work

( CORTS 1975 ). One was the CORTS Advisory
Committee composed of: private citizens and
the other was the CORTS Agreement Board
providing government input.

Already, some development oriented to
the waterway, in addition to the locks and
lock sites, has taken place. The federal
government has committed $44 million to the
waterway over the 4 year period, 1975 to 1979.
In 1973, the total cost to government was
about $12.9 million. Restaurants, marinas
and parks are being added. New services—
lodging, tours, restaurants--are needed.

The regional office of Parks Canada is in-
ventorying characteristics of their lock
sites along the Rideau. Ontario is ini-
tiating a program of provincial development
policy and plan for their lands. While much
is still in the planning stage, this water-
way corridor represents a concerted regional
effort to coordinate development for objec-
tives of recreation and tourism as well as
for conservation.

The New York State Canal Recreation
Development Program represents another
example of rural-urban regional waterway
planning and development ( New York 1975 ).

" The 524-mile Barge Canal route shown in

figure 5 was chosen as the first effort of
the State in establishing the Statewide
system of recreatiorways. As with Ontario,
these were originally constructed for com-
mercial transportation. Portions still
offer this but recreational use continues
to outstrip this function. Included are
the Erie Canal, Oswego Canal, Cayuga-Seneca
Canal and the Champlain Canal.
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Figure 5.--The State of New York is deveZ—‘
oping the recreational potential of a
524-mile ‘corridor of old barge canals.

. The planning and development of this
extensive corridor is both urgent and com-
plicated. Portions of the waterway are
already overused, especially urbanized areas
with a notable need for boating, camping,

. day-use, fishing, winter and trail activ-

ities. The Canal passes through 21 coun-

ties, two-thirds of which are highly urban-

ized. The population of the region was

4.27 million in 1975 and is projected to be
5.05 million by 1990.

Rather than create a new canal author-

ity, New York has deécided to plan, develop
"and manage on a collaborative basis using
existing agencies. The key actors are the
State Department of Transportation (DOT)
and the Office of Parks and Recreation
(OPR). DOT manages the canal system and
retains transportation as primary respon-
sibility. It also operates and maintains
those parks and trails located at lock
sites.  OPR has responsibility for rec-
reation, agreeing that recreation shall not
interfere with transportation functionms.
The agreement between DOT and OPR allows
_for policy changes as the planning process
dictates and as experience, awareness and
usage evolve. "This flexible attitude will
allow new demands and knowledge to be in-
© corporated into the system" ( New York
1975 ).

- In addition, many other units of
government and local community groups are
becoming an integral part of the program:
the Department of Environmental Conserva-
tion, Bureau of Outdoor Recreation, Corps
offEngipeers, National Wildlife Service,

. National Park Service, Soil Conservation
Service, -regional planning boards, town,
village and city planning agencies and trail
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and historical societies. OPR is working
closely with local zoning boards and devel-
opers to create compatible land uses adja-
cent to lock sites and waterway parks. For
example, "during the summer of 1973, six
canal parks and three trails were developed
by OPR in cooperation with DOT as a pilot
project. The project was an overwhelming
success with an attendance of over 200,000
in one season and became the basis for con-

tinuing canal development" ( New York 1975 ).

Recommendations have been made for over
100 sites on the entire waterway. In each, .
comments are made on the type of recrea-
tional activity desired, the physical de-
velopment. needed, and the agencies who need
to collaborate for development. Most of
the recommendations are for swimming, camp-
ing, ice skating, horseback riding, boating,
snowmobiling, motorized vehicle use, hunt-
ing and fishing, but emphasis is also placed
on interpretive programs and development
of historic sites and structures.

In 1975, about 174,000 people used the
canal parks; another 30,000 used the old tow
path trails. The State park attendants not
only maintain the lock parks but also pro-
vide interesting interpretive programs for

the visitors ( Dyer 1976 ). While most of
this use was at the State park lock sites,
additional canal facilities are being de-
veloped by municipalities of St. Johnsville,
Fulton, Montezuma, and Lockport ( Guide to
Outdoor Recreation 1976 ).

This example is also demonstrating new
collaboration and cooperation on a large
scale to provide new recreational oppor-
tunities from urban and rural waters at the



same time»bhey’are’given greater conserva-
tion and protective measures.

REDEVELOPMENT PROBLEMS

Because most urban rivers have been
used (and abused) for other purposes, rec-
" reational usé today generally demands
redevelopment. This is not an easy task.
It is.complicated by the differences be-
tween cities--physical setting, historic
background, financial capability, policies,
and objectives. Hanna's study in 1974 of
119 major cities in the United States re-
vealed that even though redevelopment is
plagued with.many obstacles, it is taking
place.- ;

For example, out of 107 major cities
that have water resources suitable for
.redevelopment, 68 had proposals, 59 had
~ proposals that had reached the planning
stage, 28 were implementing plans and 14
had completed some kind of waterfront de-
velopment ( Hanna 1974 ). And, most of
this interest has developed since 1960.

A follow-up study in 1976 shows that 12
more cities have begun implementation
( Hanna 1976 ).

_The initiators of projects were about
‘equally divided between government and non-
government groups. However, the majority
(64 percent) of projects that have resulted
in development were initiated by non-
government organizations, such as downtown
businessmen; historical societies, service
clubs, Chambers of Commerce, environmental
groups and professional designers and plan-
‘ners. Hanna found that park departments
play a passive role, both for proposal
Initiation and implementation of projects.
At the same time, if a nongovernment agent,
such as an architectural group, goes too
far too fast, there is evidence to suggest
the plans will be aborted. Local govern-
ments, at least for urban river recreation
projects, appear to function well as re-
~sponse agents but not as initiators.

Most .cities have difficulty with
funding. Many cite this as the main ob-
stacle for redevelopment. Funding for
" planning comes from & variety of sources
but funding for development generally comes
from city and federal sources.

Some responses from cities indicate
the difficulties as they see them.

Galveston-Texas City--'"Resources not readily
available--too many restrictions in the city
core." Colorado Springs--'"To date, the city
has. turned its back to its waterways."
Harrisburg, Pennsylvania--"City has not had
the financial resources to expend on park
and recreation expansion" ( Hanna 1974 ).

Hanna offers the following suggestions
for cities contemplating redevelopment of
water resources for recreation:

1. Treat every situation as unique.
Solutions in other cities may not apply.

2. Create a proposal with which the
community can identify. Blue-sky proposals
are bound to defeat.

3. Citizen participation in both plan-
ning and follow~through is important.

4. An opportunistic approach that
links development with some major event,
such as a fair, has merit.

5. Anticipate funding problems before
they develop.

6. Commitment by someone with action
authority is important.

7. Anticipate sources of opposition
and develop research information that either
corrects improbable plans or refutes the
opposing arguments.

8. Enter into redevelopment with a
high degree of professionalism--designs
that are creative but functional; funding
that is possible; social sensitivity to
needs of the community; a sensible relation
to local economics.

Further analysis of studies of urban
recreation potential revealed the need for
following a series of guidelines even though
each city has unique conditions ( Gunn et
al. 1974 ). These guidelines included three
phases:

(1) A city should perform a prelim-
inary investigation to identify water re-
sources and to assess their characteristics,
especlally the factor of water level con-
trol. There is little need in proceeding
further if flooding is a threat.

(2) Based upon the outcome of the
preliminary investigation, a three-part
investigation in depth should take place.
An appraisal of the motivating factors
should be made. An analysis of the site
factors will indicate the potential for
urban recreational use. Other factors,
such as land economics, transportation and
other externalities should be investigated.

(3) If the results of the above
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studies are favorable, conceptual solutions
and recommendations for developmént and
implementation can be made.

CONCLUSIONS

 Review of urban river development shows
many. gains in recent years. Truly a ren-
aissance of urban waterfronts is taking
place.

There is growing evidence that the
recreational redevelopment of urban rivers
can stimulate revival of downtown vitality.
This -is important at a time when urban
core decay is more likely the rule. Prop-
erty values can be recovered, civic interest.
can be redirected downtown, and business
can be stimulated from both local and tour-
ist markets.

Social gains from urban river redevel-
' opment are great. -Opportunities are abun-
dant for ethnic mixing, for pleasurable
relaxation, for low cost leisure, for di-
versity of interests, and for the re-estab-
lishment of a civic cultural center.

- The planning-through-building strat-
~ egles are difficult and not uniformly
-applicable to all cities. Each city has
its own physical, social and political
conditions that will influence approaches.
Generally, however, there must be strong

26

commitment on the part of political lead-
ership.

) There appear to be two patterns of
development appropriate for urban recreation
redevelopment of rivers: the "ribbon" type
and the "node" type. Each is suited to
different recreational functions and has
its own special planning problems.

Traditional categories of either parks
or business blocks may not be as well suited
as newer and more creative concepts. For
example, the park-business amalgam, illus-
trated by the San Antonio River Walk, pro-
vides the advantages of parklike settings
and beautiful landscapes and yet offers
opportunities for cultural activity, enter-
tainment and economic gains from certain
businesses, particularly restaurants, gift
shops, conference centers, and hotels.

The urban-rural context is an important
foundation for planning recreational river
systems. Because many separate cities and
counties are involved, individual local
action--both private and public--is required.
However, the extensive dynamics of rivers
demand high level coordination, probably
best carried out at the State level.

Urban river recreation is a growing
and vital segment of total water recreation
development that now holds great promise
for both social and economic impact, if
planned and managed to do so.



_ PROBLEMS RESULTING FROM THE INCREASED RECREATIONAL
USE OF RIVERS IN THE WEST

Darrell E. Lewis, Chief
Gary G. Marsh, Outdoor Recreation Planner
U.S. Department of Interior, Bureau of Land Management
Division of Recreation, Washingtonm, D.C.

ABSTRACT.~-Discusses impacts and conflicts created by
increasing recreation use of rivers in the western

United States. Problems addressed include environmen~
tal, social, and administrative interrelationships on

rivers.

Rivers are fragile ecosystems that
represent a multiplicity of resource values
as well as recreational opportunities., Al-
~ though users of western rivers face
problems essentially similar to those in
the East, certain impacts and conflicts are
unique. Traditionally, resource managers
have ladked data to develop specific guide-
lines for increased recreational use while
at the same time keeping resource damage
to an acceptable level. The challenge
‘before us is not only in our ability to
‘collect social and ecological data but to
interpret and apply this information
through the heat of controversy, planning,
and decision making. Land managing
agencies are faced with many river manage-
ment . problems created by increased user
pressures, reductions in supply of quality
white-water rivers, and myriad environ-
mental, social, and administrative problems.

SUPPLY

Rivers, whether placid, wild, or
'scenic, are a limited resource, and the
existing "supply" is under great pressure
from a multitude of users. At one time,
- most rivers were pristine, pure, and
"plentiful, but the continuing encroachment
of man has reduced their quantity as well
as their quality.

To illustrate, as of June 30, 1975,
403 storage dams and dikes and 325 storage
reservoirs, affecting thousands of miles of
rivers in the West, had been constructed,
rehabilitated or were under construction

by the Bureau of Reclamation (Bureau of
Reclamation 1975a). Although statistics on
miles of rivers affected by impoundment
projects is not known, channelization,
dredging, landfills, and related con-
struction of roads, trails, bridges, pipe-
lines, wells, power stations, and trans-
mission structures all affect the quantity
and quality of the resource. A good
example is the proposed New Melones Dam on
the headwaters of the Stanislaus River in
California, planned for completion in 1979,
Currently, a 10-mile stretch of this river
receives 78,000 visitor days! of use during
a 6-month season. Most of this use would
no doubt be shifted to other white-water
rivers in northern California if this part
of the Stanislaus is replaced by the
reservoir.

Agriculture also has a real impact on
rivers in the West. Water is removed for
both croplands and livestock. These uses
reduce the recreational quality of the
river in terms of both esthetics and
available water flow.

Exploration and development of
energy resources has also taken its toll
in reducing streamflow quantity as well as
quality. Mineral extraction, desalinity

lyistor day: an aggregation of 12
visitor hours, where a visitor hour is
the presence of one or more persons on
land and waters for outdoor recreation
purposes for periods aggregating 60
minutes.
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projects, and geothermal research place
‘an additional drain upon the river eco-
system and surrounding recreational land.
Proposed projects such as the development
of phosphate resources in southeastern
Idaho-and the strip mining of coal in
northwest Colorado are specific examples.

DEMAND

 Increased leisure time and income,
coupled with greater mobility of recrea-
tional marine equipment, have resulted in
a phenomenal’increase in recreational
boating and water-related activities

(fig' 1) . ’

.On the wild segment of the Rogue River,
Oregon, total use increased from an estima-

ted 2,800 visitors in 1971 to 7,200 in 1974.
Similarly, use on the Rio Grande River, New
Mexico, increased from a total of 17,000 '
visitor days before 1968 to 108,000 in

1974, More people floated the Colorado
River through the Grand Canyon in 1972

than did from the period 1869 to 1969
(Dekker 1976). In 1973, on the Stanislaus
River, California, recreational use was
estimated at 31,000 visitor days and
increasing at a rate of 10 to 15 percent
per year (Welton and Harlow 1973).
Noncommercial and special-interest use

are also on the rise. Desolation Canyon

in Eastern Utah saw a 250-percent increase
in use from 1973 to 1974. Westwater Canyon,
on the Colorado River near Moab, Utah,
experienced a 380-percent increase during
the same period.

. Figure 1.-=The amount and variety of river use have increased
tremendously in recent years.
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PROBLEMS

Certain environmental, social, and
administrative problems consistently
recur, according to river users, recreation
planners, and resource managers.

_ Environmental Problem
Sanztatzon

A constantly moving ecosystem is
difficult to analyze and protect from the
impacts of increasing use. How to maintain
cleanliness of portages, campsites
(whether designated or pot), roads, trails,
swimming holes, and picnic areas, as well
“as the water itself, is a constant concern.
Prevention of litter equals disposal
techniques in terms of complexity.

The problem of waste disposal on sites
accessible only by boat is complicated by
health sanitation standards that prohibit
installation of pit-toilet facilities.

This causes problems on small campsites
with limited space because the next
alternative--chemical toilets--requires
regular servicing from some type of
vehicle. An example of controversy that
~ can be created was the Bureau of Land
Management's use of helicopters for removal
of waste-holding tanks along the Rogue
River in Oregon. Economical, self-
contained portable units removed by
helicopter were the selected method while
visual and noise pollution trade-offs
were. made.

. Another controversial problem is the
determination of who should be required to
take along portable toilets on downriver
trips - the lone traveler or groups of a
" prescribed size?

We are slowly recovering from the
- tradition of using rivers as garbage
.disposals. However, it is still too
common a sight to see junked cars, old
refrigerators, and assorted debris along
the river'banka.

Végetatton

. Trampling, compaction, and removal of
vegetation for firewood by river users,
‘hikers, 'and equestrian groups can cause
portage erosion, campsite deterioration,

. and a general reduction in visual attract-

iveness along rivers.. Poor design and
construction of launching sites frequently
adds to the deterioration of the resource.
Inddequate parking facilities, campsites
located above high water marks, and
spectator concentration areas all lead to
additional deterioration of the vegetative
cover along the rivers.

Fire

Fire is still a major protection
problem along river corridors where
recreation occurs. The required use of
spark arresters on stoves, fire pits, fire
pans, fire blankets; restrictions on the
number and types of fires allowed; and
restrictions on the use of fuel (driftwood,
dead-down, charcoal) are all fire protec-
tion methods that generate a variety of
management problems.

Social Problems
Safety

One of the major concerns of Western
river managers is the protection of the
visitor's health and welfare. The manager
utilizes information and education systems,
rules and regulations, zoning, facility
design and maintenance, patrolling,
sanitation standards, search and rescue
programs, and enforcement programs to
promote public safety.

This is complicated on rivers where
the ownership changes frequently along a
stream and where gaps and overlaps of
management jurisdictiongexist. There are
now rivers in the West where a group can
float through the jurisdiction of at
least 3 Federal agencies.

The variety of float equipment used -
inflatable rafts, kayaks, surfboards,

. innertubes - makes it difficult to promote

user safety.

Another serious safety hazard is the
variability of river conditions with
different streamflow levels. Unless
recreation users understand the implica-
tions of a specific streamflow level they
may not be prepared for hazards that exist
during these conditions. River running
during high runoff periods can be fatal
even for the expert. However, most
agencies administering the rivers cannot
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légally'prohibit users from entering the
‘tiver,

Additional hazards are always present
such as water conditions (temperature-
"potential hypothermia, flow-flood hazard),
use-of alcohol, glass and breakable
- equipment, and natural obstructions such
as log jams, as well as artificial
obstructions such as debris. To what -
extent should a managing agency provide for
public safety? Can you separate safety
from convenience when providing guide
service? ' These and other questions arise
when_talking about safety and should be
addressed.

Confiicts Between Usee

Probably one of the better examples
of user conflicts is found on the Lower
" Colorado River between California and
Arizona where jet boats zoom up and down
‘the river while people float along in the
same area in innertubes. There are rivers,
such as the Bruneau-Jarbridge and Owyhee
in Idaho, where use is limited to non-
motorized boats, but on many others, such
as the Rogue in Oregon, there are no
restrictions on . type of craft.

A potential problem is the conflict
between motorized use of a river and the
inclusion of that river in a wilderness
designation which would by definition
prohibit motorized use.

* Allocation of Use

- Apportionment of use, and identi-
_ fication and categorization of users pose
.difficult challenges in both the East and
West. Should use be apportioned equally
among all users? What are the rights of
various users (i.e., commercial, non-
commercial, educational, special interest,
organized ‘'unorganized, private, public,
civic, profiq,or nonprofit) in receiving
allocations and use permits? How should
we categorize user types? Are certain
user rights greater than others? What is
the most effective permit system:
lot;ery, first-come-first-serve, no-repeat,
or some combination? How should alloca-
tions be balanced and distributed among
users? For example, in Canyonlands
National Park commercial outfitters
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transfer passenger dayzallocations

among themselves in order to balance use
ceilings and aid other outfitters in
seasons of heavy or light use. Do
allocations acquire a tenure or value?
In some situations commercial guides are
not making full use of the amount they
request. In the Desolation-Gray Canyon
segment of the Green River in Utah, 10
out of 38 guides made no use of their
allocations at all and 10 other guides
used less than 25 percent. Should time
limits be set to use or lose permit
allocations?

How many, if any, qualified commer-
cial operators are needed to effectively
meet demand? Which type of use meets the
public demand better, the commercial
operator or the private party? What about
the educational, civic, organized,
scouting, and church groups? There is
support for recognizing educational use
as a separate category with a separate
allocation of use.

Administrative Problem

Managers are confronted with myriad
administrative problems in dealing with
recreational use of rivers. They
constantly make decisions on complex,
sensitive issues without adequate resource
and user data. Additional studies are
needed. Reliable estimates of use exist
for very few rivers (Lime 1975a). Data
needs include carrying capacity (ecolog-
ical, social, and perhaps economic),
socio-economic, demographic, economics
of commercial operations,user group ratios,
user patterns and preferences, trends in
use, desired experience levels, motiva-
tions. of the user, and restrictions on use.

Carrying Capacity

Managers want the answers to a number
of questions about a river's carrying
capacity. How much use can be allowed
without permanent deterioration of the
resource? What level of use can be
allowed without jeopardizing the type

2Passenger day is synomymous with
User day: any calendar day, or portion
thereof, that an individual ie accompanied
or serviced by an operator or permittee
on the publie land.



experience provided? How can river use
be effectively monitored? For example,
can crowded rivers be managed to provide
a "wild" experience? Do ‘groups of users
assume an expected experience level? How
effective are the methods of distributing
use, i.e., limiting launches, controlling

" . ‘the number of users per boat, providing

‘monthly allotments, allowing unrestricted
use in off seasons?

Permit Allocatien and Fees

Permits and fees are key management
tools to.allow the recovery of admini-
strative costs, protect resource values,
and assure .the continued provision of
specific recreational experiences.

When there are more permittees than
necessary to provide adequate service to
the public (e.g., provide use up to the
alloted limit), some permittees opera-
‘tions become economically marginal. Man-
agement -alternatives include a use-it or
lose-it policy or a policy of allowing
the transfer of allocations. Setting a
use or lose policy for permit allocations
may or may not solve the problem. If
transfers of passenger days are allowed,
techniques for adjustments are difficult.
" Minimum allocations need to be defined
to determine the bottom limit for
commercial feasibility. One of the more
volatile issues involved with permits is
the requirement for the permittee to have
liability insurance. Getting insurance
companies to provide coverage has been
difficult in some States.

Enforcement

' Trespass over and through public,

private, and State land i1s a continuous

- probleém for managers trying to control
access to rivers. Protection of geologic,
- archeologic, .and -historic values is a
.major concern.. Controlling vandalism,
inspection, of vessels and equipment, fire
pProtection, pollution, issuance of
citations, visitor safety and rules and
regulations are all elements of an
enforcement program. Agencies such as

BLM, lacking any immédiate authority must
rely upon local sheriffs or other
agencies to cite violators.

The multi-agency problem is further
complicated by intermingled private,
commercial, and agricultural land patterns
on key river segments. Control is
limited where such land is located at
access points.

Interagency Coordination and Research

In many cases, recreation plans for
portions of a river under different agency
Jurisdictions have not been fully coordin-~
ated. Chubb and Bauman (1976) found that,
in many cases, National Forest plans are
not coordinated with the plans for river
management of State or other Federal
agencies. Perhaps the overall management
picture should be addressed at least at
the regional level. The establishment of
the Interagency White-Water Committee is a
good example of the type of action that
has helped in this area. Perhaps even a
nationwide policy review should be
considered to answer questions on proposed
use allocations and variance in use
policies among river segments that have
the same management designation. Maybe
master plans for rivers, backed by
legislation, would benefit all rivers
wherever their location.

Only after additional research on such
topics as user demand, allocation
priorities, types of use, and carrying
capacities can we begin to solve some of
the environmental, social, and admini-
strative problems faced by the river
manager.

CONCLUSION

This review of the problems points out
some of the already identified problems.
We can expect new areas of concern to
arise as pressures continue to build.
Solutions to these problems must be found
or those rivers that remain available for
recreation use will continue to deterior-
ate under the impacts of this use.
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LEGAL ASPECTS OF RIVER RECREATION

MANAGEMENT IN THE WEST

Robert M. Simmons, Attorney
Office of the General Counsel
Natural Resources Division
United States Department of Agriculture
Washington, D.C.

ABSTRACT.~--The paper analyzes the levels of law with which
the river manager should be familiar, with emphasis on re-
-cent Federal statutes affecting the use of the Nation's
waterways. It also analyZes the effects of a determination
as to the navigability of a waterway, the importance of the
reservation doctrine, and the effect of existing and future
appropriations on river recreation management.

This paper provides a brief overview of
the laws and legal doctrine applicable to
river recreation management in the West, so
. that the river recreation manager will un-

- derstand the legal framework upon which lies
his authority and the authority of those
with whom he must work. The legal framework
includes the U.S. Constitution, interstate
compacts, the various State constitutioms,
Federal and State statutes, county and local
ordinances or laws, and case law. Of all of
these, the statutes are the most significant.
_ The constitutional law is important because
it provides the basic authority for each
level .of government, even if in all cases,
the full authority is not exercised. Case
~law is less important, but is helpful in
11lustrating points or in understanding

how various laws are interpreted.

- U.S. CONSTITUTION

The U.S. Constitution has four clauses
of particular significance in this area:
Property. Clause, the Commerce Clause, the
General Welfare Clause, and the Supremacy

. IThe opinions expressed herein are those
of the author and do not necessarily repre-
sent the opinions or views of the Department
of Agriculture, Office of the General Counsel.
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Clause.? Of some importance is the Tenth
Amendment, which provides that all powers

2The various powers as they appear in
the Constitution are as follows:

General Welfare. Art. I, § 8, el. 1.
The Congrese shall have power to...provide
for the common Defence and general Welfare
of the United Statee;

Property Clause. Art. IV, § 3, cl. 2.
The Congress shall have Power to dispose of
and make all needful Rules and Regulations
respecting the Territory or other Property
belonging to the United States;

Commerce Clause. Art. I, § 8, el. 3.
The Congress shall have power...to regulate
Commerce with foreign Nations, and among the
geveral States,...

Supremacy Clause. Art. VI, paragraph 2.
This Comstitution, and the lawe of the United
States which shall be made in Pursuance there-
of; and all Treatiee made, or which shall be
made, under the authority of the United
States, shall be the supreme Law of the Land,
and the Judges in every State shall be bound
thereby, any thing in the Comstitution or
Lawe of any State to the Contrary notwith-
standing.

Tenth Amendment. The powers not dele-
gated to the United Statee by the Constitu-
tion, nor prohibited by it to the States,
are regerved to the States respectively, or
to the people.



not delegated to the United States are re-
served to the States and to the people. It
is significant that what is commonly called
the police power is not delegated to the
United States.

~STATE AND LOCAL LAW

As far as the State constitutions are
concerned, ‘there are three important clauses.
One is the presence in various forms of the
police power. This permits the State to
regulate the activities of its people and
the use of its land.

. Second, as important as the police power
itself is the extent to which it is delegated
to local governments. The authority of the

" local units of. government depends upon what
is delegated to them by the States. Their
.functions and importance to the river mana-
ger may vary, depending upon whether it is a

" water district, soil conservation district,
drainage district, city, or county, and the
powérs granted to each by the State. When
exercised by a county or city, the authority
appears. in the form of zoning ordinances.
The impact of these ordinances on the river
manager can be significant and will vary de-
pending upon whether the local authority is
‘development- or protection-minded. In many
‘gituations, Federal, State, and local inter-
ests may be involved. The river manager
should have a knowledge of the underlying
legal framework in order to resolve those
problems where the interests and powers are
not only overlapping but conflicting.

» 'Theiﬁhird provision is that which, in
-several States, declares thag all waters in
the State are public waters.

" 3Wyoming Const. Art. 8, § 1. The water
of all natural etreams, springs, lakes or
other collections of still water, within the
boundaries of the State, are herby declared
to be the property of the State.

‘ New Mexico Const. Art. XVI, § 2. The
unappropriated water of every natural stream,
- perennial or torrential, within the State of
New Mexico, ie hereby declared to belong to
the public and to be subject-to appropriation
for beneficial use, in accordance with the
lawe of the State. Priority of appropria-
tion shall give the better right.

.Diversion Lake Club v. Heath, 86 S.W.
2d 441 (Tex. 1935).
' People v. Truckee Lumber Co., 48 P. 374
(Cal. 1897).

Ex Parte Meier, 37 P. 402 (Cal. 1894).

FEDERAL STATUTORY LAW

Although the constitutional framework
is important, it would be unusual for a river
manager to resolve a management problem sole-
ly by considering or applying the relevant
constitutional principals. This is parti-
cularly so because, in many cases, the full
constitutional power is not exercised. Usu-
ally, statutory law establishes the mechan-
ism or system under which the river manager
operates. At the Federal level, there are
several Acts that affect river recreation.

One is the Wilderness Act of 1964, 16
U.S.C. § 1131. While not directed at riv-
ers, it may include rivers within estab-
lished units of the National Wildernmess
Preservation System, such as the Selway
River within the Selway-Bitterroot Wilder-
ness. The Wilderness Act provides for the
management of wilderness areas in such a
manner as will leave them unimpaired for
future use and enjoyment as wilderness,
and devotes wilderness to the public pur-
poses of recreational, scenic, scientific,
educational, conservation, and historical
use (16 U.S.C. §§ 1131(a), 1133 (b)). How-
ever, the President authorizes water re-
source projects (16 U.S.C. § 1133(d) (4)),
but this authority has not been delegated.

In the Wild and Scenic Rivers Act of
1968, 16 U.S.C. § 1271, Congress estab-
lished a system composed of wild, scenic,
or recreational rivers. Section 10(a) es-
tablishes the management direction for com-
ponents of the system: they are to be man-
aged to protect and enhance the values for
which they were included in the system, with
emphasis on esthetic, scenic, historic, ar-
cheologic, and scientific features.

Section 5(c) requires the study of pro-
posed rivers be conducted in cooperation
with the States and political subdivisions
of the State, and that the study contain a
determination of the degree to which the
State or its political subdivisions might
participate in the preservation and admin-
istration of the river. Section 10(e) pro-
vides for cooperative agreements and par-
ticipation by the States and their political
subdivisions in the planning and administra-
tion of components of the system that in-
clude or adjoin State or county-owned lands.

Section 7(a)(b) prohibits the FPC from
licensing, and any other Federal agency from
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assisting in, a water resources project that

would directly and adversely affect the val-
ues for which the component was designated.

The authorization of water resource develop-
ments outside the component that do not di-

" minish the scenic, recreational, or fish and
wildlife values is not affected.

Section 13 s of particular importance
because of what it states the Act does not
do:’

(1) It does not affect, with certain
exceptions, the jursidiction or responsi-
bilities of the States concerning fish and
wildlife.

‘(2) The jursidiction over the waters of
a stream shall be determined according to
established principles of law.

.

(3). It does not constitute a claim or
denial-by the United States to exemption
from State water laws (a similar provision

-1s in the Wilderness Act).

(4) Designation of a stream is not to
be construed as a reservation of the waters
of that stream for purposes other than those

.specified in the Act, or in quantities
greater than necessary to accomplish those
purposes.

'(5) It does not affect the existing
rights of any State to the bed of navigable
streams, tributaries, or rivers.

(6) Nothing in the Act may be construed
to alter or conflict with the provisions of
an - 1nterstate compact.

Some other Federal legislation includes
the legislation establishing the national
forest, park, and wildlife refuge systems,

- and the public lands managed by the Bureau
‘of Land Management. While directed primar-
ily at Federal land, the definition of both
" National Park System and National Forest
-System includes the term "waters." Also,
there 18 one case upholding the authority
of the Park Service to regulate activities
on waters within the boundaries of a National
Park.* This decision was based, in part, on
the definition of National Park System. 1In
addition, the Park Service has sought legis-
lation (H.R. 11887) that would provide a
clear basis in the commerce clause for such

“United States v. Carter, 339 F. Supp.
1394 (1972)
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regulation. Both the Corps of Engineers (33
U.S.C. § 1) and the Coast Guard (14 U.S.C.
§ 2) have authority to regulate the use of
navigable waters. While this has been pri-
marily exercised where there is commercial
boating and a definite need for uniform
rules of navigation, the authority extends
to all navigable waters. Of related im-
portance are the various authorities pos-
sessed by the Federal Power Commission,

the Nuclear Regulatory Commission, the
Corps of Engineers, the Bureau of Recla-
mation, and the Soil Conservation Service.
These agencies have the authority to 1i-
cense, sponsor, or undertake water resource
projects that could convert a free-flowing
stream into a reservoir, concrete channel,
or cooling tank.

However, as.indicated, both the Wilder-
ness Act and the Wild and Scenic Rivers Act
contain provisions restricting water resource
projects. Two other Acts of some interest
are the Federal Water Pollution Control Act,
particularly the 1972 amendments, 33 U.S.C.
§ 1251, and the Endangered Species Act of
1973, 16 U.S.C. § 1531. The former is im-
portant because it requires a permit before
any discharge from a point source and be-
cause of the potential requirements of com-
pliance with best management practices be-
fore proceeding with any activity that might
result in the runoff of pollutants from a
nonpoint source. In addition, EPA is re-
quiring, as a condition for approval of any
State plan, an antidegradation policy to
preserve waters that are of higher quality
than current State standards. Finally, the
FWPCA presently provides a significant de-
gree of protection to wetlands under section
404,

The Endangered Species Act provides
protection for listed endangered or threat-
ened species of plants or animals. The Act
has already been involved in two water cases,
the pupfish in Cappaert v. United States (44
U.S.L.W. 4756, June 7, 1976) and the snail
darter in Hill v. TVA (Tenn., May 25, 1976).
The Historical and Archeological Data Act,
Pub. L. 93-291, 16 U.S.C. § 469, the National
Historic Preservation Act, 16 U.S.C. § 470,
and the recent Act (S. 327) amending the Land
and Water Conservation Fund Act of 1965,
which also established an independent Advi-
sory Council with rulemaking powers, will be
important whenever archeological values are
involved. The National Environmental Policy
Act, 42 U.S.C. § 4321, may also have an
impact.



-- Although I cannot discuss individual
State laws in this paper, the Federal Acts
may be duplicated at the State level, so
that within each State, State laws must be
consulted because State law does vary between
States. '

NAVIGABILITY

Before discussing the development of
appropriation law, it is important to con-
sider the development of the law on naviga-
ble waters, or the extent of the jurisdic-
tion of the United States under the Commerce
Clause. A determination of "navigability"
is important for two reasonms: (1) it affects
the ownership of the bed, and (2) it has af-
fected the jurisdietion of the United States.
‘If a river was 'navigable" at the time a
State was admitted into the Union, then the
State has title to the bed. If it was not
navigable, then the entity that owns the
‘adjoining shoreline owns to the middle of
the riverbed.. Since the laws of the United
States control the disposition of its prop-
erty (U.S. v. Oregon, 295 U.S. 1(1935)),
whether a waterway is navigable and title
passes to the States is a question of Fed-
eral law.

The question of navigability for title
is important because although the public has
a clear right of recreational use of a "nav-
igable" water, its right of recreational use
of nonnavigable waters may vary from State to
State. The traditional view, based on En-
glish Common Law, is that the owner of the
bed of a nonnavigable waterway has the ex-
clusive right of use of the surface of that
water. This has been followed in_some
States, particularly as to lakes.® However,
the view of most States is that the public
- has 'a right to use the surface of all waters,
regardless of whether the bed is privately
or publicly owned. This rule follows natu-
rally in those States whose constitutiomns
declare all waters to be public waters.

In Day v. Armstrong, 362 P.2d 137 (Wyo.
1961), the court ruled that the public has
~a right to float a craft down any stream,
even if the banks and bed are privately
owned. The court stated that this included

Sproctor v. Sim, 236 P. 114 (Wash. 1925);
Bolsa Land Co. v. Burdick, 90 P. 532 (Cal.
1907); Hartman v. Tresise, 84 P. 685 (Colo.
1905).

the right to disembark and portage, if nec-
essary to floating, but not if that were
the primary purpose. This principle should
be applied carefully. The existence of this
public right does not meanh that-the public
has a right to trespass across private land
to get to such waters. Access to such wa-
ters, if nonexistent, must be legally ac-
quired. Riparians and appropriators have
other rights that must be respected, not-
withstanding this public right.

The other reason "navigability" is im-
portant is that it determines the jurisdic-
tion of the United States. While States may
own the bed of navigable waters, their au-
thority is always subject to the paramount
power of the United States under the Commerce
Clause. Under the English ebb-and-flow test,
the jurisdiction of the United States would
extend only to tidal waters. However, the
courts in this country adopted the navigabil-
ity test, which extended the jurisdiction of
the United States to all navigable waters.

The courts have used various measures
to determine navigability: whether logs have
been floated on it, whether a fur trade was
conducted on it, whether a light skiff may
traverse it once a year, etc. The dispar-
ity in tests has led to a disparity in re-
sults. For that and other reasons, the
courts may in the future utilize navigabil-
ity to determine the jurisdiction of the
United States as a measure less frequently.

The full extent of the jurisdiction of
the United States under the Commerce Clause
was most recently and significantly exercised
in the Federal Water Pollution Control Act
amendments of 1972, which refer only to wa-
ters of the United States. The Corps of
Engineers tried to adopt regulations nar-
rowly construing the statutory definitionm,
but lost a judicial challenge to its regu-
lations. Its subsequent revisions have re-
sulted in congressional efforts to amend
Section 404. The important thing in this
review of the navigability questions 1s to
recognize that the authority exists and to
know the extent to which it has been

‘exercised.

WESTERN WATER LAW

Finally, we get to the problems created
by the particular development of western wa-
ter law. The tremendous variations between
the States preclude anything more than a gen-
eral overview.
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Strict appropriation law provides that
a person who diverts a certain amount of wa-
ter and applies it to a beneficial use ac-
quires a right to use that amount of water
and does not recognize any other method for
acquiring rights to water. It arose primar-
ily because water was scarce and because
appropriators had to be provided with some
security that their investment of time and
money would be protected in order to encour-
age development. Nine States (Alaska, Ari-
zona, Colorado, Idaho, Montana, Nevada, New
‘Mexico, Utah, and Wyoming) have adopted
strict appropriation law. Ten others have
adopted the so-called "California doctrine,"
an -admixture of riparian and appropriation
law (California, Kansas, Mississippi, Ne-
braska, North Dakota, Oklahoma, Oregon,
South Dakota, Texas, and Washington). Most
States that follow the appropriation doc-
‘trine, in strict or modified form, have also
' adopted. a permit system to regulate the use
of water and prevent appropriations in ex=
cess of available water. The permit system
© provides some protection for a river manager
in that a notice of application for a permit
to withdraw water and an opportunity for
public input are usually required. The stat-
utes establishing the permit system usually
. provide. the authorized official with certain
preferences between beneficial uses and stand-
ards for acting on a permit application. Most

" . provide that a permit application may be de-

nied in the public interest.

.Usually, the system under which the riv-
er manager operates contains both authoriza-
tions and prohibitions. The authorizations
might be to protect the fishery; preserve
‘'wild, scenic, or other values; or require a
certain minimum flow. Prohibitions would
include barring the violation of existing
rights. .

‘The water already appropriated repre-
sents such an existing right, as does the
. right of private property owners adjoining
. the river who might be adversely affected
by the nature or extent of the recreational
use of the river, particularly if it were
noisy, excessive, or resulted in unauthor-
ized trespass on this land. The State may be
required to regulate use resulting from its
developments (Botton v. State, 420 P.2d 352,
Wash. 1966).

The water previously appropriated is
"part of the existing situation encountered
by the river manager. While it does pre-
sent certain constraints to him, future
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appropriations, unquantified or excessive
appropriations, and appropriations in the
form of reservations are more significant
for future river management. The effect
of the reservation doctrine is discussed
in the next section. The effect of over-
appropriated streams may be mitigated if
State of Federal law provides minimum flow
requirements, prohibits all appropriation
(as the State of Oregon did with the Rogue
River), or provides that the creation of
the system under which the river manager

* operates constituted a reservation of those

waters. It is important to notice who is
appropriating water for what purposes,
whether and where that water will be re-
turned. If the appropriation is for munic-
ipal water supplies, that may involve re-
strictions on the use of the waterway.

In States that recognize both riparian
and appropriation law, the riparian has no
right he can assert that is superior to a
prior appropriated use. However, riparian
rights will prevail as to a subsequent ap-
propriator. In Washington, the amount of
water in excess. of that which can be used
by a riparian within a reasonable time is
subject to appropriation for use on nonri-
parian land (Brown v. Chase, 217 P. 23,
Wash. 1923). California prohibits waste by
either riparians or appropriators. 1In one
case, the California court ruled that the
pumping of water for a game preserve to
attract wild waterfowl was a nonbeneficial
use or waste of water.

THE PROPERTY CLAUSE, THE SUPREMACY CLAUSE,
AND APPROPRIATION LAW2

Congress clearly has the authority to
dispose of waters on the public domain.®
The first such attempt was the Act of 1866,
43 U.S.C. § 661, which provided that waters
on the public domain may be appropriated as
determined by local rules or customs. This
was followed by the Desert Land Act of 1877,

6Clinton Water District v. Island Coun-
ty, 218 P.2d 309 (Wash. 1950).

7Schodde v. Twin Falls Land & Water Co.,
224 U.S. 107 (1912).

8City of Los Angeles v. Aitken, 52 P.2d
585 (Cal. 1935).

9United States v. Oregon, 295 U.S. 1
(1935).
- Gutierres v. Albuquerque Land & Irri-
gation Co., 188 U.S. 545 (1903).



43 U.S.C. § 321, which the Supreme Court
interpreted as severing water and land on
the public domain.l!? . Although the United
States has the power to control the dispo-
sition of waters on the public domain, it
has substantially left determinations of
water rights to the States. An exception
is where .the United States exercises its
-authority and apportions waters from nav-
igable streams, as in the Boulder Canyon
Project Act-.of 1928, 43 U.S.C. §§ 617-617t,
which was interpreted by the Supreme Court
in Arizona w California, 373 U.S. 546(1963).

The Supreme Court may, in the case of a
dispute between two States over interstate
waters,. exercise its original jurisdiction
and apply a doctrine of equitable apportion-
ment, as in Kaneas v. Colorado, 206 U.S. 49
'(1907). Pérhaps the most important feature
insofar as appfopriation law is concerned,
is the reservation doctrine. First enunci-
ated in Winters v. U.S., 207 U.S. 564 (1968)

“and extended in Arizona v. California, supra,
the essence of this doctrine is that the
United States reserves such water from ap-
propriation under State law as is necessary
to accomplish the purposes for which the
reservation was -established. The actual
effect of the reservation doctrine is un-

l°Federa1 Power Commission v. State of
Oregon, 349 U.S. 435 (1955).

certain because the extent is unquantified.
The effect is probably greater where Indian
reservations are involved because it 1is not
certain what limits exist as to the use to
which such water may be put. In Colorado,
where the United States is in the process of
quantifying its rights, a Master-Referee has
adopted the position that the United States
may, by establishing a reservation, reserve
a certain amount of the instream flows for
fish purposes. However, the Master-Referee
ruled this was not achieved until the Multi-
ple Use-Sustained Yield Act was enacted in
1960. An Idaho court has rejected the po-
sition that the United States reserved the
entire flow or even a minimum flow.

In summary, I have attempted to provide
a brief overview of the complex legal frame-
work in which the river manager operates. As
more laws are enacted, the framework will
become more complex. There are some ques-
tions I did not discuss, and some that have
not been resolved yet. While litigation may
be necessary to resolve some questions, I
would advise you to avoid litigation whenever
possible because it 1s expensive, ineffi-
cient, not always successful or productive,
and, perhaps most important, you can lose
control over a problem when it becomes a
subject of litigation.

11pvondale Irrigation District, et al.
v. North Idaho Properties, Inc. (Deec. 1,
1975).
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" INDUSTRY RESPONDS TO THE EXPLOSION IN RIVER RECREATION

Verne Huser, Conservation Chairman
Western River Guides Association
Salt Lake City, Utah

ABSTRACT .--Describes the response of private enterprise

to the growing interest in river recreation--increase in
number of outfitters and production of boats and gear as
well as how publishers have created a literature of the

sport and of the many new services that are provided

the river-running public.

" More than five times as many people
floated the Snake River in Grand Teton
‘National Park in 1975 (83,096) than in
1966 (18,174) (table 1). Only 2,068
people had floated the Colorado River
- through Grand Canyon before 1966. In 1966,
1,067 people. floated it and. in 1972 more
than 16,000 people (16,428) did so.

In Dinosaur National Monument commercial
permits increased from 2 in 1967 to 14 in
. 1976, - In the early 1970's, commercial

outfitters on the Rogue in Oregon doubled,
from 20 to 40.

Statistics on outfitters provide a
true picture (table 2). Far an outfitter
in Ohio, passenger numbers skyrocked--from
100 to 5,000--in three years as he grew
from a single-boat operation to one that
hired 20 guides and ran 30 boats.

"An outfitter on the Chattooga River
stateline started his business in 1972 to
take advantage of the publicity offered by
the movie "Deliverance", which was filmed
on the Chattooga. By 1976, he had in-

. creased from an original 8 guides to 18,
the number of boats he ran had nearly

. doubled, and his clientele total had

_ tripled.

In Dinosaur National Monument,
commercial passenger numbers rose from
6,344 in 1970 to 21,612 in 1975. Several
outfitters expanded their carrying
capacity by using more boats, running more
frequent trips, fuller boats, and, of
course, hiring more guides.

The matter of ceilings, allocations,

and limitations imposed on outfitters by
administering agencies has slowed the
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" trend in many areas. One outfitter writes,

"The rate of increase the past few years
has been 20 percent due to limiting
factors (drought, user day limits, the
economy). Our biggest growth year was
between 1972 and 1973,"--just when
administrative limits were imposed.

A canoeing outfitter, in New Hampshire
reports that in 1974 he started his business
with only nine canoes. By 1976, his third
year of operation, he had 50 canoes to rent.
He now rents all kinds of river equipment,
has a full outdoor shop relationg to river
travel, conducts kayak schools and fully
outfits canoe trips. He also runs three
canoe and kayak races each year to stimu-
late business, and he has published three
river maps. This outfitter is only one of
four that began operating in the same area
the same year (only one had served the
area previously), and all are doing well.

In the Ozarks, the owner of a country
store and gas station has begun renting
canoes in the hope of selling more gas,
groceries, ice, and beverages to river
runners who haunt the area. An outfitter
in Tennessee has expanded his services to
include boat repair and rebottoming of
inflatables. He also sells rafts, canoes,
and repair kits. His 3,000 clients, most
of whom come from out of State, learn
about his services from articles in local
or regional newspapers and national
magazines.

An outfitter in the Pacific Northwest,
who began his career as director of a
university outdoors program, started: his
operation in 1973 with eight raft trips on



Table 1.--River use increase in Grand
Teton National Park (1966-75)

5 Commercial : Private : Private user
Year : users : users  : using canoe/kayak
Percent
1966 16,610 1,564 -
" 11967 23,655 2,476 80 (trip registration data)
11968 21,775 7,848 -
1969 32,623 7,950 -
1970 47,589 13,808 -
1971 62,119 5,917 -
1972 62,867 8,389 57 (trip registration data)
1973 ’67 912 25,973 49 (trip registration data)
1974 59,632 7,624 58 (actual count)
1975 75,300 7,796 , -

1 High-water year, several drownings on near-by rivers.
High—water year discouraging private use.
3 Impact of the energy crisis.

Table 2.--Individual outfitter increases in number of
passengers (1970-75), Dinosuar National Momument

Outfitter : 1970 : 1971 : 1972 : 1973 : 1974 : 1975
A 3,108 4,366 5,926 5,665 7,300 8,294
B 1,886 2,611 3,550 2,870 3,090 2,626
c 616 1,409 1,425 1,588 3,488 4,779
D - 1,220 802 751 2,820 3,197
E . 346 458 595 674 845 1,478
F - 133 126 171 435 404
G 34 160 133 144 28 284
H 158 - - 43 96 173
I - 92 40 43 220 172
J - 298 207 175 105 105
K - 10 - 15 13 40 50
L - - 10 16 48 50
M 196 - - - - -
N - 20 — - - -
LTotals 6,344 10,777 12,829 12,153 18,515 21,612
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the Rogue. - In 1974, he added four kayak
schools. In 1975 he added two trips each
on the Deschutes and the Owyhee. In 1976,
he increased his business to 10 raft trips
on the Rogue, 12 kayak schools (140

- students), and added 2 trips on the
Illinois and 6 on the Klamath in addition
. to the 2 trips each on the Deschutes and

Owyhee. ‘

A classical success story concerns
two operators each of whom had his own
float trip business and his own boat.
Both were .turning away business.' They
decided to go into a parternship on a third
boat, hiring a guide to run it. In their
third year, they entered a full
partnership, hired 3 more guides, and
carried more than 10,000 passengers.

Their business continued to expand,
but boats were scarce. They designed their
own, found a manufacturer to make it for
. them, and helped pioneer boats built
specifically for river running. By the
early 1970's, they were hiring eight guides
a summer. Then they initiated a white-
water trip just as white-water boating
began booming. In the fifth year of their
" white-water business, they had 17 guides
and had more than 36,000 passengers; for
the first time, their white-water trips

"accounted for more passengers than did
their scenic trips.

‘In the early 1960's, three young men
began to run river trips on Pennsylvania's
Youghiogheny. Going to school or working
‘at part-time jobs during the winter, they
ran commercial float trips during the
‘summer months. They eventually became
outfitters. -

- One of them moved to the New River in
. West Virginia and developed what has become
one of the biggest operations in the East,
selling the rubber rafts he designed for
the -area.

"About 1970-71 the Southeast started
coming alive," writes Dave Demaree, who
serves as_ a raft manufacturer's representa-
tive in Ohiopyle, Pennsylvania, at the most
popular put-in on "The Chattooga, Nantahala,
‘French Broad, Nolichucky, and several other
streams started to attract major commercial
operations.”

Demaree also comments on the ceiling
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or limitation factor: 'Many new outfitters
would have started on or moved into the
Yough if the State of Pennsylvania had not
limited the commercial operation to the
four existing outfitters. They each were
limited to 3 trips per day of 80 persons
each trip (960 persons per day)." The
regulations were imposed to save the rivers
from the tremendous impact of recreation-
ists.

A sad note comes from Michigan, where

_ they didn't regulate, where people

pressures are too great. In a Department
of Natural Resources publication called
"Michigan Guide to Easy Canoeing", a
comment is made that "A few rivers have
become so popular that canoe traffic can
be called congested, especially on summer
weekends. The Au Sable, Pere Marquette,
Pine, and Manistee are prime examples."

Use trends, while still growing in
most areas, have slowed considerably in
areas where administering agencies have
imposed limiting factors, but unless those
factors are carefully selected the river
users will find ways of thwarting the

intent if not the letter of the regulatioms.

Outfitters often see these factors as
anti-business, as a means of thwarting the
free enterprise system; however, admin-
istering State and Federal agencies
consider them as protecting resources for
future generations. A serious conflict
has risen out of these differing points of
view, but that conflict lies outside the
realm of this paper.

Another way of looking at the response
of industry to the growing interest in
river recreation is through canoe rentals
and sales. Grumman's Rent-A-Canoe Directory
indicates an increase of more than 30
percent in canoe liveries between 1973 and
1975 from 426 to 560 (table 3). There is
no certain way to differentiate between
river and lake use in many cases, but
location of the new liveries suggests that
the increase is primarily on the rivers.
The increase may be due in part to better
research on the part of Grumman, but there
is no doubt that the trend is upward.

No State had a decrease in number of
liveries between 1973 and 1975; 3 new
States added liveries, and 10 States re-
mained the same (they are not listed in



table 3). Eight States--Alabama, Hawaii,
Idaho, Mississippi, Nevada, New Mexico,

Oklahoma, and South Dakota--had no canoe
liveries listed in the Grumman Directory.

‘States having the greatest increase
were. West Virginia (1 to 4), Texas (7 to
20), and Vermont (3 to 6). In several
" States the number doubled from 1 to 2 or 2 to
4, ' However, a number of States having a
large number of liveries showed remarkable
increases too: Ohio (28 to 38),
Pennsylvania (28 to 39), Wisconsin (33 to
44), New York (50 to 64), and Missouri (27
to 34). o :

Table 3.--Increase in the number of canoe

liveries!
State - : - 1973 : 1975 : Increase
o ) Percent
Arkansas™ 3 -4 33
California 7 11 57
Colorado 0 1 -
Connecticut ° 7 8 14
Delaware 2 3 50
Indiana 13 14 8
Towa 4 6 50
Kentucky 1 2 100
Louisiana 2 4 100
Maine 14 17 21
| Maryland 7 8 14
Massachusetts 5 7 40
Michigan 58 59 2
Minnesota 32 37 15
Missouri 27 34 26
New Hampshire 8 13 62
New: Jersey 23 26 13
New York 50 64 28
North Carolina 3 5 67
| North Dakota 0 2 -
Ohio 28 38 35
Oregon - - 0 2 -
Pennsylvania 28 39 39
Rhode Island 1. 2 100
‘Tennessee 4 6 50
Texas 7 20 186
Utah 1 2 100
 Vermont 3 6 100
Virginia 6 10 67
Washington 5 6 20
West Virginia 1 4 400
Wisconsin - 33 44 33
Totals? 426 560 31.4

lSoﬁrcei'Grumman Rent-A-Canoe Directory
2Totals include States not listed that
showed no increase

Canoe sales are reflected to some
extent by the number of dealers. The
number of 0ld Town Canoe dealers increased
from 316 to 346 between December 1974 and
June 1976, a 6.3 percent gain. Several
interesting trends appear from an analysis
of the location of the dealerships. The
South and Midwest both show substantial
increases; both New England and the West
show only moderate increases. However,
Maine itself, in which 0ld Town is located,
shows an increase of 8 dealers (from 23 to
31), which means that New England as a
whole showed a decrease.

When you consider that the freight
rates to ship canoes from Maine to the West
are high, it may be that 0ld Town statistics
are not valid in the West. Further,
several canoe manufaéturers have emerged
in the West during the past few years: for
example, Easy Rider (Washington), Wilder-
ness Boats (Oregon), and Nona (California).
The fact is that canoeing in the West is
becoming tremendously popular.

Dave Demaree writes "The canoe and
kayak industry didn't get moving until
late 1972. With the good TV coverage of
the white-water slalom in the '72 Olympics
and the film "Deliverance", not to mention
a couple thousand people each summer day
seeing kayaking boaters on most Eastern
raft trips, paddling sales increased
greatly.”" He suggests that the biggest
sales are made by backpacking stores in
big cities but that "speciality stores are
appearing at rivers like pro shops at golf
courses",

Demaree claims that there is a surplus
product because so many manufacturers have
emerged and that "Grumman is now actively
seeking dealers for the first time in 30
years'". He notes that the canoe business
"had been growing at the rate of 25 percent
per year" for the four or five years before
the oil embargo slowed things in late '73.
Grumman is selling between 75,000 and 80,000
canoes annually.

Most canoe companies now produce white-
water models. One company (Blue Hole) makes
only a product designed for paddling in
rapids. It is probable, says Demaree, that
"Kayaking has two to four hundred backyard
manufacturers actively competing with
commercial producers".
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_ The manufacturing of inflatable rafts
has had an interesting history. Initially
river runners, private and commercial,
used the military surplus assault boats and
bridge pontoons from World War II, but by
- the 'mid-1960's when the business began to

- explode these crafts were in bad repair

~ and in short supply.

. Many outfitters began to design their
own - boats,and ‘had them produced in West
Virginia by Rubber Fabricators. Im 1972,
B. F. Goodrich bought out this company and
dropped boats ("too little sales, too many
hassles" says Demaree). The foreign raft
producers--Avon and Leyland in England, a
number of Taiwan and Japanese manufacturers
--began cliurning out the boats including
hypalon rafts marketed by Campways in this
country. .

» Then the Coast Guard stepped in,
announcing that they would soon be regula-
ting rafting on navigable rivers and would

. enforce the Jones Act, which says in part
that no foreign-built vessel may be licensed
to operate in the United States.

: As a result American manufacturers
had an incentive to produce boats. Several
"key management and technical people formerly
with Rubber Fabricators left B. F. Goodrich,
. according to Demaree, to form a new company,

‘Rubber Crafters of West Virginia which is
producing "the same quality river rafts they
made" before. Another West Virginian long
involved in the raft-building business
started a similar company called Mountain
States Inflatables, Inc. On the West
Coast, a company called Maravia recently
commenced construction of inflatable boats
suitable for white-water purposes.

Personal flotation devices (PFD's)

_ have been a real headache to river runners,
’commercial or private, especially to
kayakers.’ A dozen companies have mass

" produced ugly, bulky, uncomfortable jackets
- for years, largely to fulfill Coast Guard
requirements on flat-water powerboats.

Few boaters wear them and dozens of people
are drowned annually because they refuse
to use them.

4 Stearns Manufacturing Company has put
style ‘as well as safety into PFD's. It
produces a complete line of vests and
Jackets."
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Several other manufacturers have
responded to the need for a comfortable,
Coast Guard-approveable PFD that people
will wear. One sold only 500 PFD's over
a 3-year period, but it sold 8,000 in 1976.
Others include Gentex Water Safety's
Mariner, marketed for the first time in
late 1975, and Maravia's Type V life
jacket, which was developed primarily with
the commercial outfitter in mind.

Many manufacturers of equipment have
been in business for years, sometimes in
related fields. For example, Coleman makes
all kinds of gear and equipment that might
be used on a river trip: stoves, lamps,
jugs and coolers, sleeping bags and tents.
Not all are specifically related to river
running, but it is obvious from the number
of Coleman items used on river trips that
sales are up. New equipment is being
introduced on the market every year.

The R. T. French Company, which sells
instant potatoes, packaged gravies and
sauce mixes, as well as seasonings, and of
course mustard, reports that "we have been
interested in the growth of camping and
boating activities because so many of our
products can be used so easily on outdoor
vacations. Our response has been largely
public relations oriented. We have
developed special recipe booklets, made
films for television use, and have engaged
special personalities to appear on radio
and television for the purpose of passing
along camping hints and performing live
food demonstrations."

Several freeze-dried food manufact-
urers cater to the river runner. Mountain
House of Albany, Oregon, uses a photograph
of a Grumman canoe (as well as one of the
Voyageur waterproof bags) in one of their
mail-order ads and order forms. Another
supplier of lightweight foods--the
Grover Company of Tempe, Arizona--recently
displayed its goods and gave free samples
at a meeting of the Western River Guides
Association with good results.

A growing list of boats, books, and
other river running accessories appear
in the catalogs of mail-order houses:
Gerry; Laacke & Joys; Eddie Bauer; Bushnell;
The Great World of Ecology Sports; The
North Face; Holubar; Frostline; Recreation-
al Equipment, Inc.; Waters, Inc. and L. L.
Bean.



L. L. Bean reports "We do sell a full
line of canoes and inflatables (with a
noticeable increase-in sales of inflatable
canoes). We also have a variety of valuable
accessories such as Handyboy pliers,

. Supertape, waterproof bags, a canoe chair
designed to f£it over a keelson in an
aluminium canoe, plus a multitude of

" others."

A few years ago waterproof bags were
at a premium. Military surplus ammo cans,
delousing bags, and the old reliable "Bag,
Waterproof, Special Purpose'" that came in
several sizes were just about all that
were readily available.

The Voyageur Enterprises of Shawnee
Mission, Kansas, now offers a line of water
waterproof bags made of heavy polyethylene
fabric. These bags have seen service on
‘canoe trips and commercial rafting
expeditions. Today a number of good water-
proof bags are available.

Ann Dwyer is the author of "Canoeing
Waters of California". She also is an
instructor as well as guide and outfitter.
She founded a river running equipment
-outlet ‘and mail~order firm and a company
to manufacture waterproof river bags. She
reported: "Five years ago there was one
' .canoe. rental in Northern California; now
there are three. There are 3 stores in
the Bay Area that specialize in canoe and
kayak.equipment; 5 years ago there were
none.! The first raft trip on the
Stanislaus, was made in 1962; 32,000
people floated it in 1972.

A manufacturer in Southern California
was askéd by an outlet for river running

equipment to develop a pump for the inflat-
able trade. He has now geared up for mass
production of a high-quality low-cost

pump.

A number of small family businesses
have grown into highly successful ventures.
Take Payson Kennedy's Nantahala Outdoor
Center, for example, He writes, "I got
started as a result of realizing that I
was spending all my spare time backpacking,
climbing, caving, and especially white~
water paddling... I decided it would make
sense to try to find a job that would
enable me to enjoy these activities."

He and his wife bought a place that
included a ten-unit motel, a small
restaurant, and a gas station. They began
renting boats and the auxiliary equipment
that goes with river running, and reports
that "about half of our restaurant and gas
station business and about 90 percent of
our motel business is from river runners."
The Center has "the most complete
selection of white-water equipment in the
Southeast"; and it "has become the focal
point of white-water activity and instruc-
tion in the Southeast". The white-water
schools the Center lnitiated have simply
skyrocketed (table 4), and Payson has
contributed a chapter on "Raft Technique"
to the book ALL-PURPOSE GUIDE TO PADDLING
(Great Lakes Living Press).

In the past five years white-water
schools have developed all over the
country, some of them associated with
colleges but many of them run by out-
fitters or dealers. The University of
California, Berkeley, offered a course
during the summer of 1976 called "Flow of

Table 4.--Growth of business at the Nantahala Outdoor
Center, Ine.l

e Raft H Ganoe

Year . passengers . students

1972 1,000 (est.) 50
1973 3,833 250
1974 5,804 600
1975 7,841 900
1976 11,000 (est.)1,425

Kayak : Boat
students : rentals
1,050 75
4,083 300
6,404 765
8,741 1,025
12,425 1,750

1Figures supplied by Payson Kennedy, owner and

operator
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the River: the theory and practice of
-river running". This included a weekend
run down the American River. The
University of Utah offered independent

study credit in environmental education
“for a five-day raft trip down Cateract
Canyon on. the Green River in Canyonlands
- National Park.

“Articles and features on river
recreation have been appearing with
greater frequency during the past decade,
In 1975, an article in Smithsonian featur-
ed Martin Litton's Grand Camyon dories.
Southern Living, WomenSport, Outdoor Life,
and Colorado all featured river running
articles in 1976, and Sunset usually runs
a feature on river running in the spring
issue. National Wildlife magazine high-
lighted recreational use of several wild
‘rivers with a cover story by Dave Sumner,
Many might recall the National Geographic
article by the Craighead brothers several

- years ago. .A movie made in conjunction
with that article i; still being rerun on
V. -

. Two river running magazines emerged
in wid-1974, Oar and Paddle and Down River.
The :former went under in its first year,

. but the latter is well and thriving with

- nearly 10,000 subscribers. ' Initially
published bimonthly, it is now a monthly.

. Canoce, the official magazine of the
American Canoe Association, and American
White-Water, the journal of the American
White-Water Affiliation, reach thousands
of .river runners six times a year. Between
1971 and 1976, the number of AWA affiliates
nearly doubled from 76 to 146.

Consider the ads in those magazines

. and in others, the full color brochures

. .that are printed for advertising, the river
maps and guide books that have been rolling

~off the presses. A decade ago only Les
Jones was producing river maps. Today

‘ there are maps for dozens of rivers and
stretches of rivers.

“

Dr. David W. Lime's "River Recreation
Bibliography" (with Earl C. Leatherberry
and Dorothy H. Anderson) reflects the amount
of the material being published, largely in
the past decade. No fewer than four books
have been published on the subject since
my book River Running came out 18 months
ago. It sold 5,000 copies in the first 6
months. Bill McGinnis writes that his
Whitewater Rafting "has sold about 5,000
or 6,000 copies". At least one mail order
firm deals only in river running publica-
tions. Its list grows annually.

The interest in river recreation
continues to grow. No doubt much of that
growth has been created by the conscious
effort of the outfitters and dealers in
river equipment who advertise thelr services
and goods, but word of mouth goes a long
ways. So do magazine articles and features
on television. The word gets around. No
doubt my own books and articles have helped
spread the word. I have mixed feelings
about the part that I have played. So
does long-time Utah outfitter Ken Sleight.

Ken writes philosophically, "I've
stayed the same for many years--not much
growth, leading my own trips—--but my kids
are guiding now, and our business has
doubled. I can't say I'm happy about the
growth of interest, but it had to come and
many of us helped it along, sometimes to
the detriment of the environment. I feel
sad about it and a bit hypocritical. I
guess the only thing now is to try to guide
the planning and to lessen the impact. But
the wilderness is gone--only scenic areas
really remain but they are worth working
for."

I agree with Ken, but some of the
industry's response has had a positive
effect: the river trips can teach people
to care for the river resource and help
lessen the impact. They can give people
an appreciation for the river environment
that can help save the rivers from other
forces.
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RIVER LANDSCAPE QUALITY AND ITS ASSESSMENT

R. Burton Litton, Jr., Landscape Architect
Pacific Southwest Forest and Range Experiment Station
Berkeley, California

ABSTRACT.--Illustrates the elements of visual assessment
of river landscapes: (1) landforms, (2) vegetation
patterns, (3) water presence and expression, (4) human
use and impacts, (5) other influences. Discusses how to
inventory landscapes at large and small scales of appli-
cation, and with implications of planning and design
policies. Points up problems (or dilemmas) of evaluating
landscape quality using criteria such as of aesthetics
applied to landscape, professional judgment, and percep-

tual studies.

Recreation quality and river landscape
quality presumably go hand in hand. Looking
at the whole river landscape and assessing
it visually appears to be the best current
means of suggesting its quality. Indeed
such an overview, accounting for all of a
river's connected landscapes, is consid-

. erably more practical than implying a
. measured assessment can be done.

Landscape inventories can summarize
the various physical parts seen including
landforms, vegetation patterns, stream
characteristics, and their relatioms.
Effects, impacts, and artifacts of human
use and other influences, such as climate,
may be added. A good, general sense of
the present scenic resource should emerge
f;om.this procedure. It 1is correct to say
we cannot do this now in a quantitative way.
If this does become possible, through ade-
quate research, it will be far in the
future. Significant baseline information,
including qualitative observations on
aesthetic character and simple measurements,
* can, however, be provided. Useful compar-
isons along one river or between different
streams can then be made.

It is not superficial to document the
scenic resources of a river. It is an
overview that speaks for the integrity or
unity of the river landscape. Additiomally,
the visual landscape record implies, with
further research, further linkages to
environmental quality and to sociological
and psychological perceptions.
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ESTHETIC CRITERIA

The landscape is always complex. It
is set with variations and details to trap
the observer who would make evaluations.
Because this paper is based upon an appli-~
cation of esthetic criteria, they are
introduced now. A brief review follows,
using my interpretations as applied to the
landscape (Litton et al. 1974).

Basic esthetic criteria are unity,
variety, and vividness (Pepper 1937). Each
criterion is complex by itself, but when
esthetic merit is present, all three are
necessarily in evidence. Paradoxically,
the criteria are in potential conflict;
yet their balance is essential. Unity is
that characteristic whereby all parts are
joined into a single and harmonious whole.
Total, dominant, or an apparent structure
is made up of subordinate parts. Variety
indicates the complexity of different and
numerous parts—'"richness" or "diversity"
carry the same idea. Mere presence of
various parts, however, is no measure of
quality. Vividness is the characteristic
that gives a strong visual impression. It
indicates relations or combinations that
are conspicuous. Contrast is a primary
expression; another is more subtle: compo-
sitional reinforcement from repeated group-
ings or from somewhat similar aggregations.

Vivid landscapes and those with greater
richness are usually equated to higher
quality, unity being present. Perhaps these



are only the easiest to recognize. Placid
~or ordinary landscapes also have levels of
quality, expecially important because they
are compared to those called vivid. Re-
gional significance and areal unity enter
‘here, such as the unity--beginning to end--
of a free flowing river and the amenity it
. provides to a region.

ELEMENTS OF LANDSCAPE ANALYSIS

Study of water and its attendant land-
scape pose difficult choices of what to con-
sider,. what to omit. It is clear enough,
however, that an inventory and assessment
of river landscape cannot look at the river
alone. The physical landscape and relations
readily seen are chosen here as limitations,
following principles and restrictions used
in WATER AND LANDSCAPE (Litton et al. 1974).
Focus is also directed to rural rather than
. urban situations.

The three most tangible parts of the
‘native landscape chosen for analysis are
landforms, vegetation patterns, and water
presenceé and expression. Other natural
influences need recognition as they assume
importance, including visual effects of
climate, seasonal change, topographic ori-
entation, and relative elevation. Finally,
- the evidence of human use and impacts will
" show, for better or for worse, and is added
to the list. Omitted is what, for some,
must be the most important part of recrea-
tion and the river landscape: animals,
birds, and fish occupying their particular
niches. The omission recognizes the subject
as worthy of consideration in its own right
but- is also based upon the tramsitory,

- fluctuating character of animal-landscape
relations. Analytical elements chosen seem,
within the bounds of usual human experience,
relatively enduring despite recognition

- that the landscape i1s indeed dynamic.

Landforms

Landforms, as related to streams, are
essentially containers--envelopes of space.
I have also called this the "enclosed land-
scape" (Litton 1968). The degree of enclo-
sure may be marked, as seen in the Yosemite
Valley, or subtle, like the flattened saucer
made by the Platte wandering over the High
Plains. The steeper and higher enclosure
makés a more vivid landscape (fig. 1). 1In
comparative analyses, it i1s comprehensive

to think of landform enclosure as a continuum

from very steep and high with narrow defile

to flattened and low with broad bottom.
Simplifying, a set of three landform cate-
gories, mountainous, hilly, and flat plain
(and plateau) may serve as inventory ele-
ments (fig. 2).

A regional inventory interpretation for
differing types of landforms with represent-
ative streams might reveal that only hill-
like enclosures existed. Then a more elab-
orate set of hill categories would be called
for, defining differences of scale, relative
height, side slopes, and ridge contours.
Linton (1968), for example, in his scenic
evaluation of Scotland identifies six land-
form categories. A somewhat similar study
of the Northeastern United States (Res.
Planning and Design Assoc., Inc. 1967)
identifies 7 categories but with the addi-
tional detail of 23 subordinate landform
types. And if a detailed inventory of only
a small stream is-made, landform definitions
need to reflect the local variationms.

Landforms are the landscapes's back-
bone, but apart from enclosure, certain
parts may also be dominant visual features.
Four conditions produce such features,
applying both to single or grouped peaks.
They are: (1) having isolation, (2) having
dominant scale--being materially larger in
relative size, (3) having contrasting sky-
line or silhouette, (4) having contrasting,
conspicuous surface pattern. E1 Capitan
is an obvious feature of the extraordinary
Yosemite Valley enclosure, but bluffs of
the Des Moines River are also significant
features of that particular river landscape.

Vegetation Patterns

In the broad view, vegetation patterns
emerge from the mixture of general cover
types: forest, woodland, scrub/chaparral,
grassland, and barren areas. Amounts of
different vegetation types, their location
relative to one another, position upon the
terrain, and linkage to streams play a
variety of visual roles in the landscape.
Dominance of one kind of cover may be the
typical expectation: Appalachian hardwoods,
Cascade conifers, Dakotas' grassland, or
sage-scrub of the Southwest. This implies
a degree of monotony. The whole overlay of
plants tends to function as a unifying
blanket while at the same time being made up
of many and complex individuals (fig. 3).
Closer examination of the plant mosaic,
especially related to landforms and rivers,
will reveal tangible ways it enlivens what
we see.

.

47



Figure l.--White water feature within striking mountainous
enclosure with supporting conifers in the riparian zone.

Looking at a sample of enclosing land-
forms of the Rocky Mountains, we would expect
lodgepole pine or spruce-fir to occupy
iﬁfermédiate slopes, sometimes continuously,
sometimes in patches and stringers. Grass
will likely make up the patches, and aspen
stringers on more moist sites join those of
pine. Above, steep barren surfaces or those
" scant with forbs add an earth color to the
greens. In the bottom, a sedge meadow,
perhaps with aspen rim and oxbow concentra-
tions of gray willow, add to a vivid yet
calm mosaic. Differing amounts and shapes
of cover with contrasting textures and colors
mix together:  light smooth grass, dark up-
right conifers, intermediate earth tones,
and greens of riparian hardwoods.

Although the vegetation patterns of
the Rocky Mountains undoubtedly provide
strong visual images, some local expression
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will be apparent wherever we go. The ripar-
ian zone, its edges joining the river and
margins of vegetation on higher ground, is
the special place most apt to contribute
distinction. The meandering string of
cottonwoods along the Platte provides more
enclosure than the land itself and can be
more visually dominant than the water it
follows. Or birch and granite margins of
streams connecting Wisconsin lakes, backed
by spruce, are the more conspicuous parts
of that plant pattern.

Plants and cover patterns in the river
landscape are usually subordinate to the
basic landform and water elements they
join. Their visual role can, however, be
strong and perhaps dominating, occasionally
becoming distinct features or functioning
to define space. Seasons, too, can give the
plant mosiac its time of dominance.



Figure 2.--Sinuous, quiet stream, visually dominant and
continous through junction of contrasting steep hill
and flat enclosures, significant farmland pattern.

_ “Water Presence and Expression

Most people living inland expect their
_surroundings. to be primarily dry land, not
water. Rivers are relatively scarce but
perhaps clearly so only in arid places.
Minnesota calls itself "the Land of Lakes,"
and Scotland 1is well known for its lochs.
Similar claims do not seem to have been
made for places calling themselves "lands
of rivers". The presence of rivers does
suggest a special source of landscape
amenity, even while occupying a propor-
tionally small bit of the whole terrain
face. Water in the landscape tends to be
dominant because of its visibility, its
movemernit, reflections, and color, its con-
sequent contrasts to adjacent earth surfaces.
Loren Eisley (1959)-suggests other

complex and deep seated values: "If there
is magic on this planet, it is contained
in water."

River patterns and linear expressions
of water, particularly as they may be related
to landform enclosures, provide initial and
larger scale means of visual analysis. Four
patterns, four paths of water across the
land, are braids, meanders, sinuous, and
straight reaches (Leopold and Wolman 1957).
An area or unit of relatively consistent
landform enclosure may be accompanied by a
single reasonably consistent reach of stream
(fig. 3); there can be as readily a com-
bination of dissimilar, contrasting reaches.
Leopold (1962) has emphasized the great
variability of rivers and their patterns,
despite their "--pervasive unity--'".
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Figure 3.--Reflective meandering stream in broad grassland

bottom, gentle slope enclosure with grase cover and

farm woods.

_ More detailed visual definitions--
secondary patterns--come from a stream's
differential movement within path patterns.
White water, the roaring, fast expressions
of vertical falls and steep gradients, is
the most distinctive water element (fig. 1).
Quiet, placid, and slow moving water, dark
‘in color, occupies the other end of the
‘landscape expression (fig. 3). Between
these extrémes are all the other kinds of
movement: segments that are swift, boiling,
swirling, turbulent, or rapids and riffles.
Degrees of disturbance and combinations are
infinite, calling for careful observation
and astute judgment as to landscape effect.

' After path pattern identification,
falls, cascades, and rapids can be sorted
out as dominant features. A still, deep
pool can also be a feature, apparent for
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contrasts of greater disturbance above and
below it. Clean-cut features may be absent.
Certain combinations of segments with
differing kinds of movement and lengths

are, however, specific visual expressions
of specific streams. Meander sets, for
example, may be joined by riffles or long
straight runs by simple curves.

Beyond the river, linking land and
water, riparian vegetation can be noted for
vividness of contrast or simple continuity
and unity. Sinuous or meander stretches
are apt to be close crowded by willow or
other broadleaf trees. A swift reach can
force trees to stand back, tolerating only
minor sandbar plants nearby. Each com-
bination adds to or subtracts from the
visual image of the water element in the
landscape.



"Human Use and Impacts

Human use can produce patterns that are
comfortable with the river landscape. Agri-
culture is one use apt to fit this way,
whether along the Dee in Scotland or in
northeastern Pennsylvania (fig. 2). Oppo-

- site effects can result with unfortunate
‘ease, giving visual impacts of variable
magnitude.  Mining with unreclaimed leavings
or poorly designed recreation facilities,
especially near water, have high potential
for landscape degradation. It is, none-
theless, a mistake to presume that lafdsespes
of higher quality are only related to their
degree of naturalness. Human use, reflecting
good planning, design, and maintenance, can
complement the landscape in desirable,
satisfying ways.

Agrichltural patterns are primarily
from changes in vegetative cover, frequently
geometric, frequently more open than what
. was replaced. Topography is seldom altered
other than in minor ways. Because farming
depends upon maintenance of plant covers,
it tends to fit surrounding vegetation.
Occupation of flatter rather than steeper
slopes reduces the visibility of change.

_Forestry has a wide range of potentials
. for fitting the landscape as well as peri-
. odic disruption (fig. 4). Selection cut-
ting makes subtle visual modifications;

clearcutting is--or can be--obvious. Steeper
upland slopes are normal sites, places where
changes are more conspicuous as compared to
flatter ground. Apart from roads, topo-
graphy is little altered. Geometric pat-
terns are typical, the fit to landscape

can be good, bad, or indifferent. Good
forestry does aim to maintain full cover on
suitable sites; the activity is most appar-
ent when cover is absent.

Mining and quarrying are apt to produce
sttong visual contrasts and accompanying
ipacts. Topographic and grading altera-
tions are characteristic. Geometric hand-
ling of leavings, with form and color con-
trasts, are obvious. Vegetation is cleared
and replacement may be exceedingly difficult
because of inhospitable conditions.

Recreation facilities usually occupy
only small parts of the river landscape,
but you can be sure that interesting places
are involved where people wish to be.
Structures about the waters' edge occupy
a most vivid part of the landscape, the
land-water junction. Back shore areas are
less sensitive. Well conceived design of
facilities is essential here, following
after suitable planning for appropriate
uses and locations (Littomn et al. 1974).
Proper maintenance is also critical for
such sites.

Figure 4.--Straight, swift stream reach
within gentle elope enclosure, land-
forme visually etrengthened by con-
tinuous conifer forest.
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This paper cannot address the many
ways in which well planned and designed
human use may best fit the native land-
scape. It 1is-possible, however, to sum-
marize certain factors that have to do
. with the landscapes' visual vulnerability
to use impacts (Litton 1974). Skylines and
waterlines are highly vulnerable places;
areas  amid surface slopes are less so.
Landscape features and other compositional
types are sensitive to change (Litton 1968).
Grading and associated soil color con-
trasts are more obvious than vegetation
manipulations. Complex plant mosaice offer
more camouflage to alterations than do pure
stands of plants. The scale of changes
needs to be appropriate to the surroundings.
Small changes can be odious, larger ones
can actually be more suitable and fitting.

Other Influences

Climate, seasonal change, topographic
orientation, and relative elevation are
" selected examples of other influences af-
fecting landform, vegetation, and water,
and the way the landscape will look. Re-
gional considerations will result in re-
Jecting certain influences and substituting
- others.

.Climate, marked by much precipitation
.or little, can result in frequently en-
countered perennial streams or their rela-
tive rarity. Vegetation follows suit--
lushness or sparsity attended by entirely
different textures and colors. Within the
general climate of a broad area, micro-
climates are at the heart of landscape
variations, particularly through soils and
associdated plants.

) Seasonal changes bring profound changes
to some landscapes, little to others. The
extensive bright foliage colors of the
- ‘Appalachian autumn have no counterpart in

the West. Or, as with microclimates, local
-pockets of variation can set visual pat-
.terns. Even in places where vegetation

seems to respond little to time of year,
shifting occupancy of animal and bird life
can bring delicate, perhaps elusive, land-
scape modifications.

Topographic orientations can be asso—
clated with several different visual ef-
fects.. One, in the northern hemisphere,
is that southerly slopes have greater visi-
bility than do nértherly ones through
receiving more direct sunlight and in
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greater amounts. Another is the respomnse
of vegetation, again with climatic link-
ages. Grass-forest patterns of the West
or conifer-hardwood patterns of the East
are partially traced to orientation
contrasts.

Elevational differences, if sufficient,
can be related to many changes of landform,
vegetation, and water expression. Tracing
the Missouri from Rocky Mountain origins
and across the Great Plains is accompanied
by overwhelming changes seen in the land-
scape. Riverscapes within the bounds of
single States, say Michigan or Nebraska,
demonstrate relative consistency and modest
variations.

VISUAL INVENTORIES

The scales at which landscape in-
ventories are made depend upon purpose,
whether to serve broad area planning or dis-
crete area design and management. One gen-
eralizes, the other provides a desired level
of detail. For our purposes, inventories
are the base from which river landscape
quality comparisons may be made.

Landscape inventory methods depend
heavily upon visual kinds of data. These
are topographic maps, high altitude imagery,
conventional air photos, and field work.

For authenticity and tangibility, field
observations with resultant documentation
are absolutely essential. These include
mapping, low-level air and ground photo-
graphy, and sketches.

Inventory types are Landscape Units,
Setting Units, and Waterscape Units
(Litton et al. 1974). These con-
stitute recognizable visual entities from
larger to smaller scale and serve as models
adopted here.

Larger Scale Application

The Landscape Unit is based upon re-
gional similarities (or consistencies) of
terrain, vegetation, and water elements.
Despite internal variations, we have--
crudely put--a "homogeneous landscape".
Boundary limits occur as consistencies dis-
appear. The Unit is large, never seen all
at one time. Memory plays a part. Low-
level air observation and photography are
vital aids. High altitude imagery (ERTS,
Skylab) are appropriate tools as are
smaller scale topographic maps at 1:1,000,000
to 1:250,000 scales.



The value of the Landscape Unit is its
focus on the broader landscape and an over-
all sense of regional landscape quality.
The evaluation of individual river land-
scapes and planning for them can be ap-
praised in a regional context.

~ Smaller Scale Applications

‘The Setting Unit is essentially defined
by its visual corridor--the envelope of
space referred to earlier. Its limits may
be plotted on a map in the field or by com-
puter graphics (Amidon and Elsner 1968).

It is a segment' of one river landscape with
reasonably consistent or recognizably sim-
ilar relations of topography, water, and
plants. This unit is not necessarily
visible all at one.time--but it may be.
Intermediate in size, contour maps of .
1:250,000 to 1:24,000 suit the units'

study. Low-level air photography is highly
desirable, and ground photography is
essential. :

Usefulness of the Setting Unit lies
in its tangibility. Characterized by mid-
dle distance views, a set of these Units
provides a means for comparing landscape
. qualities along a single river. Settings
can assure that design and resource man-
agement respond to locality.

The Waterscape Unit focuses upon the
river, water patterns and expression, and
the immediate riparian zone. It can be
part of the stream within a Setting Unit
but may extend beyond as well as be coin-
cident with the setting. Topographic maps
at 1:62,500 to 1:24,000 and larger scale
are .appropriate. Ground studies and photo-
graphy are necessary. Design and resource
management at site scale and as intimately
‘related to stream character is served by
this Unit.

PROBLEMS OF ASSESSMENT

- Criteria, semantics, limited research,
and resource-management needs pose problems
in landscape assessment. Yet, interesting
opportunities accompany the problems.

Criteria sweep together a set of di-
lemmas. There are no universal, complete,
or wholly agreed-upon standards of judg-
ment. Probably there never will be. Cri-
teria may be esthetic, physical, psycho-
logical, or sociological~-~or combinations
of these. They come from professional

studies by geologists, engineers, landscape
architects, geographers, and planners as
well as from scientific research by econ-
omists, geomorphologists, geographers,
psychologists, and sociologists. Much re-
search looks for responses and preferences
from lay insight. Agencies want and need

to know what the public thinks--more sources
of judgment. Administrative needs temper
criteria and add certain of their own.

Semantics enter landscape evaluation
with the mixture of disciplines that work
with it. This does, of course, make for
thoughtful interchange and brings different
professions into contact. There is no
standardized vocabulary for landscape def-
inition although recent USDA Forest Service
publications move in this direction (USDA
Forest Service 1973a, Schwartz et al. 1976).
Everyday language is the basic tool. Under-
standings vary and definitions need to be
provided. Even so, my definition of
"landscape feature" easily goes astray.

And the "sensitivity levels" used by the
USDA Forest Service and the Bureau of Land
Management are different, yet related. The
landscape's very complexity must also con-
tribute to the problem of words used in

its behalf.

Research in landscape analytics, what
little there is of it, is new. Most of it
has appeared in the past 10 years. Related
recreation and leisure-time research is
not particularly tied to identifiable land-
scape characteristics but may give useful
insight to scenic values. Most research
is regional. Boster's (1973) study of
Arizona ponderosa pine forests and Zube's
(1974) study of Connecticut River scenic
resources are primarily valid for those
areas. Caution does not allow casual
interpretations for use elsewhere. Wild-
erness, agricultural landscapes, and highly
variable wildlands are backgrounds for
research; it follows that conclusions must
vary accordingly. Much remains to be
studied.

Resource management has needed land-
scape evaluation techniques in advance of
adequate research. This has at least put
research to test and administrative means
of application have also been developing.
Understandably, administration would like
quantitative evaluations of landscapes and
potential impacts but must settle now for
comparative devices. One result has been
the use of arbitrary numbers to represent
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judgments about Iandscape quality or sen-
sitivity to visual change. Such numbers
can be no better 'than the criteria behind
them nor the professional application made
of them. Federal guidelines for visual
.landscape management in the USDA Forest
Service (USDA Forest Service 1974a) are used
in drastically different situations. Re-
gional interpretations are necessary. What
1s good for Alaska has little to do with
New Mexico. It is another task, welcome
no doubt, for the landscape architect.
Management needs, nonetheless, do suggest
a healthy climate for research.
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CONCLUSION

Enough unresolved problems and oppor-
tunities in landscape assessment research
and management exist so that complacency
should not be a threat. The procedure
given here has emphasized visual docu-
mentation of the river landscape's conti-
nuity. This is a proper context within
which quality may be judged. Evaluation
concerned only with high quality segments
of landscape misses the essence of the
problem. The goal, both of evaluation and
later management, needs to be maintenance
of the river landscape's integrity.



IMPACTS OF RIVER RECREATION USE ON STREAMBANK

SOILS AND VEGETATION — STATE-OF-THE-KNOWLEDGE

Carl D. Settergren, Associate Professor
SchooZ of Forestry, Fisheries, and Wildlife
University of Missouri
Columbia, Missouri

ABSTRACT.--Various means of assessing recreational impacts
on streamside soils and vegetation have been employed to
provide data to support and implement management decisioms.
Paired or before-and-after use plots and transects have
generally been used to measure changes in the specific
composition and density of vegetation, soil compaction,
erosion, available moisturé, surface soil cover, etec.
Changes in the soil and vegetation have generally been
related to intensity of use. Past research in this area
has usually been confounded by several problems. Among
the most critical needs are: (1) selection of sampling
points or sites to yield impact data representing an
entire riverway; (2) the random location of plots, points,
and transects within a selected area; (3) the location of
suitable before-and-after or used-and-unused sites for
control; (4) the selection and measurement of the most
important and most user-sensitive soil and vegetation
parameters; and (5) the measurement of visitor use and

its correlation with impact data. Management decisions
based on' this research must be limited by how well the

investigator has dealt with these problems.

To agencies charged with providing and
maintaining high quality recreational oppor-
- tunities for ever-increasing numbers of
people, the illusive carrying capacity con-
cept is of more than academic interest.
Resource -managers are increasingly aware
of the need to match-and even regulate user
numbers to coincide with the ability of the
. natural. attraction to hold up under the im-
pact of sustained recreational pressures.
Managers can no longer live with the idea
that it is their responsibility to provide
a steady flow of recreational opportunities
of optimum quality for an unlimited public,
regardless of the cost. Each site has a
level of use beyond which the resource
characteristics or the quality of experience
are adversely and permanently changed. How
many people using a particular site for a
set of special purposes over what period of
time will finally degrade the resource to
a level that is unacceptable to the recrea-
tionist?

Research into carrying capacity has gen-
erally taken two distinctly different routes
depending, it seems, on the training and the
bent of the investigators. Most studies
have been sociological and have attempted
to assess public attitudes toward various
levels of use, resource deterioration, or
both. This group of studies has attempted
to answer the question: what, in general,
is the maximum tolerable level beyond which
the quality of experiences declines to an
unacceptable point? This tolerance level
varies among recreationists and, indeed,
among managers so that determining just what
is unacceptable in each situation becomes
difficult, The other research route is more
resource-oriented and has attempted to quan~
tify the changes brought about in specific
environmental factors by various levels and
types of recreational use. In the resource-
oriented studies researchers have almost uni-
versally directed their attention to the most
noticeable changes that generally occur to the
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soil and vegetation as a function of visitor
traffic and associated activities. Both routes
of study can yield useful management infor-
mation. .

) .The balance of this paper is devoted
to a review and discussion of some of this
past research, particularly as it applies
‘to river recreation. Research approaches
will be outlined and a summary of the prin-
cipal findings will be presented. Finally,
some discussion will be devoted to the in-
terpretation and application of the results
of these studies.

REsEARCH OBJECTIVE AND METHODS

There are basically three approaches

to measuring recreation-induced changes in '
the soil and vegetation. By far, the most
desirable is the before-after method; 1i.e.,
obtain soil and vegetation data prior to

opening up an area and then inventory the
" area after some period of use. A convenient
alternative to this method is to establish
a set of sampling plots and transects in

the used areas and locate a similar but
undisturbed area nearby for an identical

set of control ‘plots. Third, recreation
areas may be surveyed, without employing
controls, to obtain impact camparisons be-
"tween different types and intensities of
‘use, frequently on areas exhibiting differ-
ent native soil and vegetation character-
istics. There have been variations. Each
approach yields useful information if the
results are properly interpreted.

Soils

Soil compaction from visitor traffic
has been the most frequently inventoried
variable. - La Page (1967), Magill (1970),
McCool (1969), and Merriam and Smith (1974)
used penetrometers while Frissell and Duncan
(1965), Meinecke (1928) and Ripley (1962)
used infiltration or hydraulic conductivity
measurements as an estimate of this variable.
Dotzenko et al. (1967), Lutz (1945), and
Settergren and Cole (1970) employed gravi-

"metric techniques. Settergren and Cole
(1970), and Sutton! used a portable nuclear
gauge to determine compaction.

lsutton, Steven W. The impact of
floaters. on the Ozark National Scenic River-
ways. . Unpublished Master's Thesis. 152 p.
School of Forestry, Fisheries, and Wildlife,
University . of Missouri, Columbia.
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Changes in other soil characteristics
have also been investigated. Root exposure
and soil profile truncation that are direct
results of the removal of ground cover vege-
tation, soil compaction, and sheet erosion,
were studied by Cole? and James and Ripley
(1963a). Organic matter, bulk density,
moisture content, and other common soil
parameters have been measured by Dotzenko
et al. (1967), Merriam and Smith (1974),
and Settergren and Cole (1970). Hansen
(1975) studied the extent and cause of
streambank erosion along the Pine River,

a heavily canoed stream in Michigan.

Vegetation

A number of studies have examined
changes occurring in the native tree and
ground cover vegetation as a result of
recreational use. The common approach has
been to employ a system of plots of varying
size and configuration for inventorying the
tree cover. Point sampling transects and
quadrats have been used to sample ground
cover and the lesser vegetation. Where re-
search objectives permitted a longer study
duration, permanent plots and transects
have been established to periodically moni-
tor the seasonal changes and, frequently,
intensity of use.

Cole? de Vos and Bailey (1970), Echel-
berger (1971), Frissell and Duncan (1965),
Herrington and Beardsley (1970), Hinds (1976),
Magill (1970), Magill and Nord (1963), Ripley
(1962), and Sutton! have investigated various
aspects of tree mortality (sometimes by
species and age class) and decline in appar-
ent vigor resulting from mechanical injury,
heavy user traffic, soil compaction, and
root kill.

The impact of concentrated recreational
activity on the ground cover, and ground
cover vegetation density and species compo-
sition has been studied by Cole,? de Vos
and Bailey (1970), Frissell and Duncan (1965),
Herrington and Beardsley (1970), La Page
(1967), Magill and Nord (1963), and Ripley
(1962).

Finally, Beardsley and Wagar (1971)

2Cole, Demnis Michael. Recreational
impact on forest sites in the Missouri
Ozarks. Unpublished Master's Thesis. 103 p.
Sehool of Forestry, Fisheries, and Wildlife,
University of Missouri, Columbia.



related amounts of herbaceous ground cover
and the growth rates of trees to various
combinations of three cultural treatments
(watering, fertilizing, seeding to grass

and clover), to visitor use, and to selected
site factors. Thus, they test vegetation
management as a means to maintain site

" quality. =

SELECTED RESEARCH RESULTS

The -impact -of concentrated recreational
activity on the various soil and vegetation
parameters examined has varied with: (1)
the type, intensity, and duration of use;
(2) the nature of the existing environmental
factorsy and (3) the type of vegetation
management. Some of the general trends are

enumerated. below. Where a study has provided °’

information specifically on river recreation
impacts or results that may be directly
applied to the management of our riparian
- zones for recreation, some expanded coverage
is given.

Changes in Soil Characteristics

The most common recreational impacts on
the soil include the following:

1. Surface compaction and bulk density
increased. The finer-textured soils display
the greatest degree of compaction. Sutton}
working along the Current River in Missouri,
noted that it was virtually impossible to
alter the density and structure of the gravel
and sandbar soils at stopover points along
_the river frequently used by floaters. He
further observed that, with the possible
exception of occasional mechanical injury
done to the young willow vegetation by
visitors, these sites appeared to be in-
destructible. '

2, The greatest degree of soil compac-
tion occurs immediately following the
opening of a new area. Thereafter, surface
soil density stabilizes.

3. With surface soil compaction and
the reduction in protective ground cover
vegetation (noted below), sheet erosion,
soil profile truncation, and root exposure
often result. Neither Hansen (1975) nor
Sutton! ‘could attribute streambank erosion
simply to canoe traffic on the riverways
studied. The erosion that was measured was
usually linked to some nonfloating activity.

On the Current River in Missouri it was the
free vehicle access to the water's edge that
frequently led to serious erosion problems.

4, 1Infiltration and hydraulic con-
ductivity are reduced.

5. Soil organic matter is reduced.

6. Because of the effect of compaction
on infiltration and soil storage, soil-
moisture content and availability may be
seasonally low.

7. A few scientists, including La Page
(1962) and Meinecke (1928), found that frost
action during the winter months, when there
is little or no recreational use, loosened
the compacted surface soil aggregates to
some extent.

Vegetational Deterioration and Adjustment

The response of the native vegetation

_to concentrated recreational use may result

from direct physical or mechanical injury

or may reflect physiologic and morphologic
adjustments made by the plants to soil
compaction, lower soil moisture, etc.

Among the more commonly reported observations
are:

1. Mechanical injury to most trees on
heavily used areas is common. Although
disease in wounded trees is a frequent
byproduct, mortality--except in extreme
cases and with certain particularly suscep-
tible species--is seldom inevitable.

2, Total elimination of trees in the
younger age classes, i.e., the seedlings
and young saplings, may result from seedbed
compaction and mechanical injury.

3. A decline in tree vigor frequently
signaled by "stagheading'" may be associated
with soil compaction and root dieback.

4. One of the first environmental in-
dicators of heavy recreational impact is a
reduction in the native ground cover both
in amount. and the number of species repre-
sented.

5. A number of investigators have
observed that, following the first few sea-
sons where the ground cover is reduced by
recreation traffic to some low point, there
is a recovery or adjustment in the vegeta-
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tion (de Vos and Bailey 1970, Frissell and
Duncan 1965, La Page 1967, Magill 1970, and
Sutton'). There is a shift, according to
La Page (1967) and Sutton! toward more
recreation-tolerant species. However, the

- total number of species is reduced. Blue-
grass (Poa pratensis) and path rush (Juncus
tennis) were the most commonly found species
on heavily used areas along the Current and
Jacks Fork Rivers in the Ozark National Scenic
Riverways by Sutton.! The rush is often an
early indicator of heavy traffic along path-
ways. - The grasses generally appear to be
more resistant to trampling than the other,
more herbaceous, ground cover species.

6. Beardsley and Wagar (1971) demon-
strated that, with new areas, careful site
selection and campground design coupled
with reinforcement of heavy-use areas can
substantially reduce or eliminate deterior-

- ation of ground -cover vegetation. They
also found that, under certain conditions,
watering, fertilizing, and seeding to

. durable species can effectively increase
ground cover on recreation sites.

- DISCUSSION

. There is little question that research
has demonstrated that concentrated recreation
will alter the soil and vegetation to some
‘degree and .that directed management can aid
in counteracting adverse impacts. However,
recognizing these effects is only a beginning.
Correctly interpreting the research, {i.e.,
placing things in the proper perspective,
relating these results to some assessment
of the intensity of use; and applying this
information in a field situation require
considerable additional management exper-
tise.

’,INTERPRETING IMPACT RESEARCH

.Recreationists do not "use" the entire
‘site uniformly. Generally, they tend to
congregate’ at and move along specific sites
and routes; i.e., picnic benches, barbeques,
boat launches, 'sanitary facilities, scenic
attractions, and the straight-line paths
between. The impact of use on the soil
and vegetation is greatest, if not exclu-
sively, on these sites of concentration.
Researchers tend to sample use-related soil
and vegetation changes on these obviously
impacted locations. Research results tend
to answer the question, "What is the magni-
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tude of change or alteration on impacted
sites?" This tends to generate data that
will almost certainly indicate that recrea-
tional use adversely alters the soil and
natural vegetation. This approach frequently
avoids the question of how much of the total
soil and vegetation resource is adversely
impacted. Moreover, with river recreation,
these impacted areas may be sparsely scattered
along many miles of waterway.

Changes in the streamside soils and
vegetation could be easily documented in
a study of a number of sites along the
Current and Jacks Fork Rivers in the Ozark
National Scenic Riverways.1 All sites
selected for study initially displayed some
signs of use. In relation to the entire
140 miles of rivers in the system, the
impacted areas, the developed landings and
access points, campgrounds, convenient
gravel bars, caves, springs, and other
attractions, represented only a very small
percentage of the total resource.

It is the agency manager's responsibil-
ity to place things in perspective. He must
evaluate localized adverse impact in terms
of the total area. Furthermore, the impor-
tance he assigns to problems of site deter-
ioration rests not only on how much but also
on where specifically the impacts are occurring.

Relating Recreational Impact to Use

Since recreation management agencies
must consider the cause as well as the effect
of these impacts, they must attempt to re-
late changes in the various soil and vegeta-
tion parameters to the number of visitors
and the type of use. Only a limited amount of
research has been done on this aspect.

La Page (1967) computed the regression
relation between percent cover loss and
camper days. Merriam and Smith (1974)
calculated impact stage values from inven-
tory data that included measures of bare
soil, loss of ground vegetation, soil com-~
paction, dead trees or trees with exposed
roots, and increase in site size. The in-
ventory data were obtained from newly
developed campsites in the Boundary Waters
Canoe Area. They related the impact stage
values to visitor days, again by way of
regression analysis. Some researchers have
found that, following an initial change in
the soil and vegetation, very little addi-
tional impact results with increased use
(Frissel and Duncan 1965).



- More studies incorporating an assessment
of the cause, (a quantification and classi-
fication of users) as well as the effect,

(a measurement of the changes in the natural
environment) are needed to provide the tools
for the resource manager to fully understand
~and cope with the problem. If use regulation
or, possibly, rationing are to be used as
management tools to protect the soil and
vegetation resources, this relation must be
well established.

‘Application

Applying impact research goes beyond
the documentation of adverse soil and vege-
tation changes. Recreation managers must
also consider how the public perceives the

" deterioration in terms of the total resource.
As pointed out, impact may be concentrated
at a relatively few locations scattered
along the riverway. Visitors will probably
continue to concentrate on these same areas
for one reason or another and bypass the
zones between. The bulk of the shoreline

is seen from the river and never touched
and, for many, the quality of the whole ex-
perience will remain high. For others the
soil and vegetation deterioration will leave
the greatest lasting impression. It is
important that sociological considerations
such as visitor perception be taken into
account in assessing the importance of
impact and apportioning the management
dollar.

CONCLUSTONS

Concentrated recreational activity along
our riverways, as in other natural outdoor
settings, frequently produces adverse changes
in the soil and vegetation. Considerable
expertise is needed in the interpretation
and application of impact research in a
management situation. Both ecological and
sociological considerations must be taken
into account in evaluating the carrying
capacity of a riverway for recreation.
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ECONOMIC EVALUATION OF ALTERNATIVE USES OF RIVERS

David A. King, Professor
School of Renewable Natural Resources
The University of Arizona, Tucson, Arizona

ABSTRACT .--Reviews the benefit-cost analysis decision
criterion and the concept of opportunity cost. Out-
lines how to measure recreational benefits using the

Hotelling-Clawson-Knetsch model.

Discusses data and

research needs for using benefit-cost analysis as a
tool for making recreational river management decisions.
Concludes that the ability to use benefit-cost analysis
in river management exists and should be exercised.

The management of rivers and river
segments requires allocative decisions
regarding the uses to be made of them.
ﬁecause these are primarily public
" decisions, benefit-cost analysis is the
appropriate economic tool to guide the
. manager in making them. The purpose of

" this ‘paper is to argue that benefit-
cost analysis is also a useful tool for
making river management decisionms.

‘Conceptually, benefit-cost analysis
is concerned primarily with economic
efficiency and not with income distribu-
tion questions. As a social decision-
making concept, then, it is incomplete
and should be considered as just one
element in the public decision-making
process, albeit a very useful and impor-
_tant element. ‘

Empirical benefit-cost analyses have
- beén widely criticized. The primary
.criticisms have resulted from improper
application of the economic model and
incomplete accounting of costs and bene-
fits. Improper application of the economic
model can be avoided by education of
analysts and by public vigilance to
assure the economic validity of analyses.
Incomplete accounting of costs and
benefits may occur because of a desire
to sell a project, negligence, or the
inability -to measure all costs and bene-
fits in commensurable units.
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Although benefit-cost analysis
techniques may not be perfect, they are
good and getting better. When Maurice
Chevalier was asked how he viewed old
age he replied: 'Well, there is quite
a lot wrong with it, but it isn't so bad
when you consider the alternative".

The alternative to using benefit-
cost analysis in public recreation plan-
ning is to continue as we have. That is,
justifying decisions and budget requests
on the grounds that recreation is '"good"
(and more is always better) and/or the
rates of activity and area participation
are increasing. Budget decision-makers
will not settle for such justificationms,
nor should they. Benefit-cost analysis
forces the definition of objectives and
alternatives and the weighing of relative
merit that budget decision-makers need
and are looking for.

The inability to measure benefits is
the most frequent criticism of benefit-
cost analysis as a decision-making tool
for efficiently allocating recreational
resources. But our ability to make such
measurements has increased substantially,
and we should start making use of that
increased ability. The measurement
techniques, however, require data that
are usually not available without under-
taking a site specific study. The question
is whether the decisions are important



enough to bear the expense of such studies.
This symposium is evidence in support of
the position that they are. Furthermore,
the data requirements do not appear to

be particularly burdensome when compared
-to existing and proposed studies of wild,
scenic, and recreational rivers ( Lime

- 1975a) .

~SOME ECONOMIC CONCEPTS

Benefit-cost analysis is a technique
that can be used to aid resource allocation
decision-making. Because the concern is
with public decisions, the appropriate
criterion for choosing among alternatives
is the, maximization of net social bene-
fits ( Herfindahl and Kneese 1974 ). The
analysis, ignoring complicating factors,
is one of objectively examining the costs
.and benefits of each alternative and
choosing the alternative with the largest
present net benefits. The decision
.criterion determines the appropriate
measure of benefits and the concept of
opportunity cost defines'the costs that
should be included.

" Decision Criterion

o The net benefits of an alternative
will be maximized at the scale for which
marginal benefits equal marginal costs.
The ‘demand function for the use of a
natural environment expresses the marginal
- benefits of various amounts of use. The
areas under the demand function for various
quantities measure the total benefits of
each quantity of use (fig. 1). Similarly,
areas under the marginal cost curve
measure the total costs of varying amounts
of use (fig. 2). That level of use at
which marginal benefits equal marginal
" costs will be the level that maximizes the
difference between total benefits and
‘total costs, net benefits (fig. 3). The
-maximum net benefits of each alternative
are then cempared and the alternative
with the largest net benefits is chosen

( Herfindahl and Kneese 1974 ).

. The approach outlined is equivalent
to maximizing the sum of all consumers'
surpluses and all producers' surpluses
( Kelso- 1966 ). Further, the resulting
allocation is equivalent to that which
would result in a competitive market
( Herfindahl and Kneese 1974 ).

DEMAND = MARGINAL
BENEFITS TO USERS

BENEFITS

TOTAL BENEFITS
TO USERS OF Q

QUANTITY OF USE

Figure 1.--Demand function for use of a

public natural environment.

COSTS

QUANTITY OF USE

Figure 2.--Marginal cost funetion for
provision of use of a public natural
environment.
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MAXIMUM

NET BENEFITS
A |

BENEFITS & COSTS

rald

QUANTITY OF USE

Figure 3.--Level of use that maximizes
net benefits.

. Costs and benefits occur over time

~ and their magnitudes may vary at different
times. The specific criterion of choice,
then, is to choose that alternative that
has the largest present net benefits.

To calculate present net benefits, the
flows of benefits and costs must be dis-
counted to the present. The rate at which
to discount them has been the subject of

" much discussion. Space does not allow

a review of this discussion and the reader
is referred to Krutilla and Fisher ( 1975 ).

Opporj:uni ty Cost

. When one or more of the alternatives
‘involves nonmarket benefits, costs may
‘seem to be more easily measured than
benefits. 'This mistaken impression arises
from a limited concept of cost.

- One of the basic concepts of the
economic theory of production is that
of opportunity cost. The opportunity
cost of implementing an alternative is
what must be given up because the alter-
native is implemented. For the marketed
goods and services that may be required,
money outlays are used as measures of
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their opportunity costs. The rationale is
that these goods and services would be
employed in other productive pursuits if
they were not employed in the given
alternative, and that their values, as
reflected in their prices are derived
from the values to society of these other
pursuits.

The specific opportunity costs of an
alternative depend on the nature of the
situation. Herfindahl and Kneese ( 1974 )

- pointed out: 1if you own an automobile

and are considering using it or public
transportation to make a trip, the
relevant costs of using the automobile

are the variable operating costs including
gasoline, oil, tires, and wear and tear
costs associated with the particular trip.
These are not all of the costs of owning
and operating the car, but are more than
the out-of-pocket costs required for the
trip.

On the other hand, if you do not
own a car and are trying to decide
between driving to work or taking a bus,
then additional costs must be considered.
In this situation you must also consider
the costs associated with buying a car,
such as annual depreciation, insurance,
license, and interest on the investment.
These costs are a part of the opportunity
costs in this situation because they could
be avoided by using the bus; whereas
they canmnot be avoided in the former
situation in which the automobile was
already owned.

But not all opportunity costs can
be measured using market values. TFor
example, building a dam on a river would
mean that the benefits arising from
primitive river travel would be given up.
The loss of these benefits is an oppor-
tunity cost of the dam project and should
be brought into the cost accounting.
Furthermore, some project costs may be
subsidized and the subsidies should be
added into the costs.

So what we find is that benefits and
costs are two sides of the same coin, but
like the two sides of a coin, they are
not identical. Hence, costs may be as
difficult to measure as benefits.



BENEFIT MEASUREMENT

Over the past few years a bit of
jargon has developed that categorizes
the uses of natural environments as either
. commodity or amenity uses. A concern

- ‘about this jargon is that the two words
seem to convey a value judgment: commo-
dity uses are more valuable than amenity
uses because they are "productive" as
compared to the "umproductive" amenity
uses. But the terms are now imbedded in
the. literature, and we (or at least I)
must learn to live with them.

- Commodity Values

~ Commodity values are the benefits

_arising from the use of natural environ-
ments for mineral, timber, livestock,

" agricultural, water, and energy production.
In older economic jargon these are
producers' goods: inputs to subsequent
production processes that eventually
result in final consumer goods. The
values of commodity uses derive from the.
values of -the final consumer goods to
which they contribute.

. With the exception of timber, the
real prices of these commodities have
been decreasing over time ( Potter and
Christy 1962 , Barnett and Morse 1963 ).
This means that the economic scarcity of
these commodities has been decreasing
relative to other goods and services.
Technological advance has lowered pro-

" duction ‘costs and increased substitution
possibilities to the extent that their
real prices have declined in the face of
increasing demand for them.

' Ame'nity Values

Amenity values arise from the direct
uses of natural environments by final
consumers, consumers' goods in the old
jargon. These uses enter directly into
the individual's consumption pattern with
1ittle or no intervening production
technology. Therefore, technology has
much- léss of an impact on the costs of
or provision of substitutes for these
uses as compared to commodity uses.

User and option values are two types of
-amenity wvalues.

Estimating User Values

User values are the benefits users
of natural environments obtain through
on-site activity of one sort or another.
We have well-developed models for estima-
ting the economic values of these benefits.
The basic model is the travel cost model
referred to as the Hotelling-Clawson-
Knetsch (H-C-K) model ( Clawson and
Knetsch 1966 ). Two stages are involved
in the estimation of value with the model.
First, the demand function for the
recreational experience in the given
natural environment is estimated using
travel costs as a price proxy. Then,
in the second stage, a demand function
for the natural environment is derived.

The demand function for the environ-
ment is the marginal benefit function of
the users of the environment. The total
benefits to them are estimated by finding
the area under the demand function as was
shown in figure 1. This quantity is
referred to as total willingness-to-pay.

Value measured in this way is con-
strained by users' incomes because the
users are considered as buyers rather
than sellers. However, the effect of
income on the demand for a good depends
on the proportion of the consumer's budget
spent on it. Typically, expenditures on
an outdoor recreation activity at a
specific site are a small proportion of
a user's total budget so the income effect
is small. If the users are considered
as sellers, then a higher value is estimated
because income is not a constraint. How
much higher it is depends on the impor-
tance of income in the demand for the area.
Therefore, the total willingness-to-pay
value estimated using the H-C-K model is
the lower bound value of an area in
recreational use.

The H-C-K model has been extended
and given more econometric sophistication
to account for possible income effects,
other demand shifting variables, and
substitution effects ( Smith 1975 ,

Gum and Martin 1975 ). More work needs
to be done in refining the way in which
substitution effects are handled. In
one study, total or average expenditures
on all other recreational experiences
were used to account for substitution

( Gum and Martin 1975 ). Recreational
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experiences, however, combine activities

and environments. The relations leading

to the combinations are not well known.

We need to know more about the charac-

_ teristics of environments as they relate

. to the characteristics of activities in
producing the characteristics of recrea-
tional experiences that form the basis
for preferences and, hence, for substi-
tution relations.

The H-C-K, or travel-cost model,
uses observations of actual behavior to
estimate the demand for the recreational
experience. -This 1is its greatest
strength. With the improvements that
have -been :made in its application, the
model 'is extremely robust and can be
used with confidence.

Appreciation of Benefits

The H-C-K model provides estimates of
- current annual benefits. There is a
strong argument that these benefits will
increase over time ( Krutilla and Fisher
1975'). The argument is based on two
propositions. The first is that all
_natural environments, to some extent, are
gifts of nature and not producible by
man, Admittedly there is a continuum of
'.envifpnmepts from wilderness to KOA
campgrounds over which the natural component
varies in intensity. But to whatever
extent an alternative use destroys what-
ever natural component an environment has,
that component cannot be reproduced at
a later date. Thus, natural environments
are fixed in supply, and technology
cannot -ease this supply fixity through
provision of substitute environments.
On the other hand, continued technological
advance 'will continue to relieve commodity
supply restrictions by increasing materials
- .substitution possibilities.

. The second proposition is that demand
_for amenity uses of natural environments
will increpse over time as a result of
increasing per capita demand and population
growth. Technological advance contributes
to increased per capita demand by increasing
per capita real income. The result is a
growing scarcity of the amenity services

of natural environments relative to the
commodity uses of such environments.

Evidénce that the demand for and
value of amenity services will grow over
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time is convincing, therefore, the
appreciation of these benefits should be
brought into benefit-cost analyses.
Krutilla and Fisher ( 1975 ) present a
simulation technique for estimating the
rate of appreciation for linear demand
functions. Based on the argument for
benefit appreciation, the model simulates
a situation in which the demand for
amenity services shifts outward over

time while supply remains fixed, imposing
a carrying capacity constraint at some

" point.

The model breaks the shift in demand
into a vertical component and a horizontal
component. The vertical shift repre-
sents increasing willingness to pay for
given quantities of the service and is
assumed to be constant over time. The
horizontal shift :represents increasing
quantities being demanded at given prices.
The rate of horizontal shift is assumed
to be constant to the time at which the
capacity constraint is reached, after
which it decreases to the rate of
population growth. For many recreational
activities, the rate of growth in parti-
cipation has been greater than the
population growth rate. This means per
capita demand has been growing and more
and more of the population is being
exposed to these activities. Common
sense tells us there is an upper bound
to growth in participation, the rate of
population growth.

The simulation model to estimate the
rate of appreciation in recreational
benefits is simple in.that it abstracts
greatly from the real world and, therefore,
has a small number of parameters. These
are the rate of vertical shift in demand,
the rate of the horizontal shift, the
year the area reaches capacity, the rate
at which the horizontal shift decreases
to the population growth rate after the
year capacity is reached, and the year
the horizontal growth rate equals the
population growth rate. Data are not
commonly available to estimate these
parameters. Enough evidence exists,
however, for choosing alternative values
for the parameters so that the sensitivity
of the results to the alternative values
can be tested.

Option Values

Option values remain largely unmeasura-



ble in economic terms. These values
include the value to individuals of having
the opportunity to visit an area in the fu-
ture. The conclusion that this kind of
option value is additional to total will-
ingness-to-pay has been worked out, but

no empirical method for estimating it has

" .been developed ( Cicchetti and Freeman

1971 ). Scientific values -are also option
values. These arise from our desires to
pursue ecological research in undisturbed
areas, preserve genetic information, and
preserve potential sources of medicine.
Also included among the option values

are the vicarious benefits people gain
from simply knowing such natural areas
exist (Krutilla and Fisher 1975 ).

DATA AND RESEARCH NEEDS

To apply benefit-cost analysis, data
are needed to estimate those benefits
and costs we have the ability to measure.
With regard to amenity uses of wild,
scenic, and recreational rivers, these
are the user benefits and some of the
costs of providing the opportunities for
recreational uses.

User Benefits

The H-C-K model is site specific
and studies specific to individual rivers
must be made to estimate user benefits.
Although site specific, they need not be
on-site -studies.

' The model uses travel costs as the
price proxy in the estimation of the
demand for the recreational experience.
Thus, actual travel cost data or indirect
data, from which travel costs may be
calculated, must be obtained.

Some investigators have used trips
and some have used visitor-days as the
quantity variable. The variable that
. should be used in a particular situation
depends on the amount of variation in
trip. lengths. When trips are used, it is
useful to distinguish day trips, weekend
~ outings, and vacations, estimating demand
functions for each. .

- The observational unit is open to a
choice among the individual, group, or
household. - The choice depends on the
nature of the river and the activity.

In addition to the price and quantity
variables, variables that may shift
demand must be considered. These include
income, travel time, socioeconomic, and
substitution variables. When users have
been aggregated by origins, multicolline-
arity between travel cost and travel time
has resulted. The solution has been to
drop travel time from the statistical
demand functions, resulting in an incom-
plete specification of demand. The
disaggregate approach, in which the
individual user is taken as the analytical
unit, avoids the multicollinearity
problem and makes possible the inclusion
of both travel costs and travel time in
the estimated demand functions ( Gum
and Martin 1975 ).

The use of total or average expendi-
tures on all other recreational experiences
to account for substitution effects is not
entirely satisfactory. More research is
needed to identify the variables that
express the nature of the substitution
relations.

In most studies of the recreational
users of an area, data on socioeconomic
variables are collected. The additional
variables required for benefit estimation
may be income, travel cost, and substi-
tution variables. Income and travel
cost are straightforward variables and
easily measured at little additional
cost. The substitution variables eventu-
ally identified should also be of a
straightforward nature.

The H-C-K model derives part of its
strength from the fact it is based on
observations of actual behavior. When
considering potential uses of a river,
however, there is no actual behavior to
observe. One solution is to estimate
benefits for similar rivers receiving
such uses and apply them to the river
being studied. This approach, called the
representative site approach, was used in
an Arizona study ( Sublette and Martin
1975 ). Research of the kind being
reported at this symposium by Chubb will
provide a basis for identifying "similar"
rivers.

Costs
Little attention has been paid

to the costs of providing and maintaining
recreational opportunities relative to
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the attention‘given demand and value.
- Perhaps cost studies have been considered
less challenging than demand studies.

. Estimates of the costs of facility

" construction and maintenance and the

costs of maintaining the natural and
social components of recreational environ-
-ments are needed. Facility cost estimates
are most easily obtained. To estimate

the costs of maintaining the natural and
social components of these environments,
however, is more difficult. The papers
presented at this symposium by Settergren
and- by Heberlein relate to this issue.

It certainly is not lacking in challenge.
Nevertheless, once the alternative
recreational experiences have been defined
for a river, reasonable judgment estimates
of such costs could be made.

 SUMMARY

The state-of-the-knowledge regarding
measurement of recreational user benefits
is such that it is now possible to measure
them with confidence. The total willing-
ness-to-pay measure of value, the area
. under the demand curve for the environment,
is the relevant measure given maximization
of net social benefits as the decision

© .criterion. This measure of value is

constrained by income and is, therefore,
a lower bound value.
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Option values are still unmeasurable.
They have been shown, however, to be
additional to user benefits.

An argument that the demand for and
value of amenity uses of natural environ-
ments will increase in the future is
convincing. A simulation model for
estimating the rate of appreciation in
benefits has been developed. The model
applies only to linear demand functions
and requires parameter estimates not
easily obtained.

On the cost side, facility construction
and maintenance costs can be easily
measured. Costs of maintaining the natural
and social components of natural environ-
ments are less easily measured. However,
it should be possible to make reasonable
judgment estimates of these costs given
definition of the potential recreational
experiences to be considered for a river.

While all of the problems of cost
and benefit measurement have not been
solved, the state-of-the-knowledge has
reached a level at which it is possible
to begin using benefit-cost analysis
as a decision-making tool in the manage-
ment of wild, scenic, and recreational
rivers.



DENSITY, CROWDING, AND SATISFACTION:
SOCIOLOGICAL STUDIES FOR DETERMINING CARRYING CAPACITIES

Thomas A. Heberlein, Associate Professor
Department of Rural Sociology
University of Wisconsin
Madison, Wisconsin

ABSTRACT.--Four types of carrying capacity are identified:
physical, ecological, facilities, and social. The impor-
tance of both levels of technology and value judgments are
noted for determining any of these capacities. The sat-
isfaction model based on an explicit or implicit adoption
"of ecomonic theory by both researchers and managers for
determining social carrying capacity is found wanting and
an alternative model based on a determination of social
norms is proposed. This model is discussed both in terms
of recent social psychological studies of crowding as
well as prior assessments of recreation carrying capacity.
Finally, some practical suggestions for adopting this

model are noted.

‘The recreation carrying capacity of

. wilderness has received the attention of

- soclal scientists for over a decade, be-
ginning perhaps with the thoughtful analysis
by Wagar published in 1964 and complemented
by the. pioneering empirical work of Lucas

( 1964c) in the Quetico-Superior. Since
then the work has been advanced by continued
studies in the Quetico by Lime ( 1970 )

and in other areas by Stankey ( 1973 ).

. The complexity of carrying capacity deter-
mination has been spelled out and progress
has been made at sorting out the components
of ‘capacity ( Lime and Stankey 1971 ,
Frissel and Stankey 1972 , and Bury 1976 ).
In doing so, researchers are telling man-
agers  that no single number exists but
rather combinations of factors including
management objectives, the physical and
biological nature of the resource, the

. preferences’ and tolerances of the users
must be considered together in selecting a
capacity for a given area. Carrying ca-
pacity is thus a dynamic concept ( Stankey
1974 ) and is difficult to pin down to a
specific number.

A major stumbling block to these
efforts to establish a carrying capacity
is that they have been based on an economic

model. This approach is either explicit

as seen in the work of Alldredge ( 1972 ),
Fisher and Krutilla ( 1972 ), Cicchetti
and Smith ( 1973 ) or implicit in the
Forest Service research ( Stankey 1971 ,
Lime and Stankey 1971 ). No one can argue
with the elegance and internal consistency
of these models. However, any model must
simplify the world, and in doing so, some
untested assumptions must. be made. Unfor-
tunately, the primary simplifying assumption
of the economic model does not square well
with a social-psychological model of human
behavior. Data necessary to test this
assumption come from a recently completed
study of crowding on the Colorado River

in the Grand Canyon ( Shelby 1976 ).
Further, data I have collected on the Bois
Brule River in Wisconsin essentially rep-
licate and consequently extend the findings
from the canyon to other rivers. In addi-
tion to these new data, social-psychological
research has begun to extend biological
work on crowding to humans. The thrust

of this work complements sociological
research on river visitors, and these two
bodies of literature will be discussed in
this paper as a means of both giving a
sociological direction to carrying capacity
research and integrating prior work on
crowding and carrying capacity.
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-PHYSICAL CAPACITY AND ECOLOGICAL CAPACITY

Theorists have usually discussed carry-
ing capacity under two rubrics: those deal-
ing with natural features and those deal-
ing with human components (e.g., Lucas and
Stankey 1973 , Lime and Stankey 1971 , Bury
~ 1976 ,.Fisher and Krutilla 1972 ). I have
found it useful to further differentiate
these into. four related categories: phys-—
ical, ecological, facilities, and social,
which may be used in roughly a descending
order to establish capacities.

- The upper limit of capacity is the
amount of physical space available for
humans.. In the Grand Canyon, this might
be the number of spaces available along the
Colorado River for visitors to camp and
sleep in the evenings. Allocating all of
the available beach spaces into cooking
and sleeping areas large enough to accom-
modate an adult human would yield a carrying
capacity far in excess of current visitor
"limits.

A second and the most widely recognized
and discussed capacity has to do with human
impact on the.ecosystem. Clearly if the

.physical. capacity of the Canyon or any river
bank or lake shore were reached every night
of the season, dramatic impacts on animal

" .and plant life would result. Ecological
capacity is difficult to establish, for

any human use will have an impact. The
critical question is how much impact is
tolerable.

Value Judgments Necessary

To establish a carrying capacity once
impacts have been measured someone must say,
"This much is enough". This means that
-selecting a carrying capacity implies some
kind of value judgment, even in the case of
. physical capacity. Under one set of values,
_physical capacity in the canyon is reached
when therq'is one party on the beach. Under
another set, when there is one person for
every 3-by-7-foot sleeping location in the
canyon. The question of the appropriate
mix of expert, scientific, and public
judgment is at the heart of carrying ca-
pacity controversies.

Managers would like to think carrying
capacity can be determined solely by sci-
entific and technical information, and
thus avoid the apparent arbitrariness of
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value judgments. The only time that such
data alone appear to make carrying capaé-
ities determinations, is when the value
premise is widely shared.

For decades biological studies have
been used to establish carrying capacities,
particularly for deer, elk, and livestock.
These studies have helped managers make
decisions because the value premise is
explicit and widely shared (production
should be at a maximum without impairing
the range). When, however, there is wide
disagreement about what is valued, no
decision. can be reached. When ranchers cry
out for zero predators and environmentalists
demand wolves and coyotes be preserved,
biological studies cannot in themselves
establish a carrying capacity.

Lucas and Stankey ( 1974 ) note that
the concept of carrying capacity may be
useful for range management but is i11-
suited for recreation management. (They
go on to use it, however, because of its
wide circulation). Recreation researchers
have recognized the importance of shared
values in their selection of sites for
the study of carrying capability. Such
studies have tended to focus on wilderness
recreation rather than crowding in camp-
grounds, zoos, or picnic areas because
there tends to be a greater value consensus
about the nature of a quality wilderness
experience. Of course, wilderness recrea-
tion should be the most sensitive to minor
changes in visitor density.

Level of Technology Necessary

Just as a value premise is necessary
to establish carrying capacity, any carry-
ing capacity must be based on a specific
level of technology. If visitors to the
Grand Canyon were to sleep in boats as
well as on beaches, the physical capacity
of the canyon could be increased. The
introduction of new technologies including
"porta potties" in the Grand Canyon have
reduced human impact on the biology of the
inner canyon, and consequently have raised
ecology capacity.

The addition of technology into a
given recreation activity is a two-edged
sword. While on the one hand it may be
used to reduce impact and increase carrying
capacity, in the case of river running it-
self, the introduction of rubber rafts and



tubes has led to crowding problems on rivers
all over the nation. On the Colorado

River, the introduction of new technology
(Glen Canyon Dam and the regulation of
water levels on the Grand Canyon) has
dramatically affected use in the last
decade.

© FACILITIES CAPACITY

. To handle visitors physical and organ-
izational facilities, such as parking lots
or boat ramps; are needed. When parking
lots are full or boat ramps covered with
rafts loading, the carrying capacity of
the facilities has been reached. In the
long run, facilities capacity is not a
serious problem, although it may be fixed
-for a single season. While physical or
ecological capacity can be manipulated by
the introduction of new technologies,
facilities capacity can be greatly en-
-larged by the application of dollars.
Parking lots may be built, boat ramps ex-
panded, and more personnel hired, for where
there is demand, the income needed to ex-
pand facilities capacity is at least
potentially available.

SOCIAL CARRYING CAPACITY

Throughout the literature is the
notion that there is some visitor density
that reduces the quality of the recreation
experferice ( Lime and Stankey 1971 ,
Frissel and Stankey 1972 , Stankey 1972 ,

Lucas and Stankey 1974 , Fisher and Krutilla

1972 , Stankey 1974 , Bury 1976 ). We
might call this social carrying capacity.
How many visitors can be put into an area

. before the quality of their experience

. 1s significantly reduced? Social carrying
' capacity also requires a value judgment.
How much human interaction is too much?
When is the experience significantly
reduced? However, the problem is even more
difficult in the case of social carrying
capacity, because there. .is even less value
.consensus about the nature of a recreational
experience than there is about a preferred
ecosystem.  Moreover, recreation research
is far behind the theoretical development
of the biological sciences. Consequently,
among scientists there is little shared
agreement about what variables to measure
and how to measure them. Social scientists
are hard pressed to gather the appropriate
data to determine the impact of humans on
the recreational experience of others.

The utility of these four kinds of
carrying capacity may be illustrated for
river recreation in the Grand Canyon.
Curtrently in the Grand Canyon, use is no-
where near physical ecapacity. Ecological
eapacity, with the introduction of porta
potties (although further study is needed),
is probably far above current use limits.
In any case, even extreme human recreation
impact is probably trivial compared with
the dramatic impact of the Glenn Canyon
Dam on the river ecosystem. Facilities

‘eapacity is alleged to be 150 persons per

day at the Lee's Ferry put-in point. How-
ever, Park Service records show this was
exceeded 20 days out of the 1974 season

( Shelby and Nielsen 1975a). In any case,
more staff, parking and loading zones
could easily alleviate that problem.

The real limiting factor in the Grand
Canyon may be social carrying ecapacity
where the number of people influences the
nature of the experience. I suspect this
is true for much back country recreation.
On the other hand, in certain areas, ecol-
ogical limits will be the first to be
exceeded. Facilities limits will in other
cases be reached before other capacities
have been exceeded. Physical carrying
capacity is unlikely to be reached in any
area. However, it serves as a starting
point from which the issue of carrying
capacity may be considered.

Although managers are implicitly con-
cerned about social carrying capacity
and providing a visitor with a particular
kind of recreational experience, they are
uncomfortable at limiting use on the basis
of such criteria. Some of this reluctance
is due to the diversity of opinion as to
what a high quality recreational experience
is. Because there is more likely to be
consensus about biological impact or fa-
cilities capacity, managers may select
such limits even though they are actually
managing for a particular kind of recrea-
tion experience. Managers seem more com-
fortable saying, "The parking lot isn't
big enough so you can't come in," rather
than saying "You can't come in because too
many people will reduce the quality of the
experience for others." Facilities carry-
ing capacity may be a useful way to limit
numbers once ecological or human carrying
capacity has been reached. However, as a
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-fixed 1limit in itself in the face of rising
demand, it is not generally defensible.

Resource managers, as Hendee and
Stankey ( 1973 ) have pointed out, by
reason of training and personal values,
tend to over-emphasize bilological capacity.
Numbers are often limited on the basis of
demonstrable but trivial biological impact.
Or numbers are allowed to exceed the point
where the important components of the
‘recreation experience are lost (e.g.,

_solitude) because no biological impact can
be documented. There are no doubt biolog-
ical limits and carrying capacities, but
these should not be used to avoid hard
decisions about another sort of capacity.

The subterfuge of using facilities or
biological capacity, although convenient
for the manager, may be an inefficient and
ineffective medns of both establishing or
regulating social carrying capacity. How-
ever, in the absence of more adequate
standards for social carrying capacity,
the manager can hardly be faulted for using
other criteria. The theoretical basis for
establishing social carrying capacity is
weak, and current methodologies illsuited
for making such a determination. The re-
mainder of this paper is devoted explicitly
to that problem.

14

 SATISFACTION AS THE BASIS OF
SOCIAL CARRYING CAPACITY

Social carrying capacity has been

~defined largely in terms of visitor satis-
faction. Bury ( 1976 ) states, "The
objective of recreation management 1is to
maximize user satisfaction within the
specific constraints of budget or physical
resources or agency policy". Lucas and
Stankey ( 1973 ) indicate within constraints
"...we assume the goal of recreation carry-
ing capacity 1is to maximize user satisfac-
tion". Lime and Stankey ( 1971 ) define
- carrying capacity in terms of that level
which can be supported without "...exces-
sive damage to either the environment or
the experience of the visitor". The em-
phasis on satisfaction 1s. always couched

in terms of constraints (such as management
objectives). I will try to show that it

is those constraints, rather than satisfac-
tion, which are really the important param-
eters is establishing social carrying
capacity.
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This notion of satisfaction is also
important in the perception of managers.
Within ecological and budget constraints,
managers say they wish to provide for as
many satisfied visitors as possible.
Dissatisfied visitors are a problem for
managers; so is turning away other visitors
who might be satisfied with the experience.
Managers generally view their role, after
protecting the resource, as providing an
experience that will please visitors.

Theoretical Basis of the
Satisfaction Model

While the satisfaction model is at
the basis of theorizing about carrying
capacity and is also implicit in manage-
ment, it has reached its full flower under
an economic analysis of carrying capacity.
Alldredge ( 1972 ) spelled out the basics
of the model in simple terms easily grasped
by managers and sociologists alike. The
Resources for the Future Investigators
( Cicchetti and Smith 1973 , and Fisher

and Krutilla 1972 ) stated it in quantitative

and operational terms.

Briefly stated, when a person enters
a wilderness area alone, he has some amount
of satisfaction (called enjoyills, by
Alldredge, and operationalized by Cicchetti
and Smith and Fisher and Krutilla as will-
ingness to pay). This is alleged to de-
crease for the first individual as sub-
sequent visitors enter the area. However,
because it does not immediately drop to
zero, aggregate satisfaction across vis-
itors continues to increase. When the
amount of satisfaction of the nth visitor
does not equal the drop in satisfaction of
the remaining visitors and the aggregate
satisfaction begins to decline, social
carrying capacity is reached.

This is a conceptually consistent
notion of social carrying capacity that
fits well with a management objective of
what might be called satisfaction manage-
ment, and generally follows Stankey's
analysis of carrying capacity ( Fisher and
Krutilla 1972 ). Moreover, it can readily
lead to selection of a number at least in
the theoretical descriptions of the model.

Problems With the Satisfaction Model

The satisfaction model so oversimpli-
fies the nature of a complex, real-world



process to achieve a social carrying ca-
pacity estimate that it loses touch with
the process itself. Two studies ( Stankey
1973 , and Cicchetti and Smith 1973 )

have shown that wilderness visitors will
show lower levels of satisfaction or a
-reduced willingness to pay when asked their
" reaction to hypothetical encounters in
‘wilderness areas. This supports the basic
premise of the satisfaction model, "...the
satisfaction or ability gained from the
wilderness experience tends to be inversely
related to the number of parties he meets
on ‘a wilderness outing" ( Fisher and
Krutilla 1972 ). ’

However, until recently no one ever
looked to see if this premise held in an
actual recreational setting. Are wilder-
ness visitors who encounter many parties
. really lese satisfied than those who see
few? For two summers, observers who
counted the number of encounters, were
placed in boats on the Colorado River in
the Grand Canyon. Visitor contact at
attraction sites, the length of contact
on the river, and the number of people
seen in those encounters were also noted.
These data were then related to satisfac-
tion scores -of visitors on the trips.

- During the 1974 season, 213 visitors
on 11 trips filled out questionnaires
( Shelby and Nielsen 1975 ) and the cor-
relations between satsifaction and the
density measures were not significantly
different than zero. 1In 1975, the study
was replicated with a representative sample
of trips ( Shelby 1976 ). Here, 1,009
visitors completed questionnaires (a 96
- percent résponse rate) on 46 trips. Even
~with.this large sample, only the correlation
" between length of time.in sight of people
on the river and satisfaction was statis-
tically different from zero (r=0.10). How-
ever, this correlation accounts for only
. 1 percent of the variation in satisfactionm,
" hardly enough to be an important issue in
satisfaction management. The other var-
iables, such as number of contacts and
number of people seen, were not related to
satisfaction.’

It may be argued that the Grand Canyon
is such a unique resource that it over-
powers any effect of density on satisfac-
tion. However, I am currently analyzing
data that appear to support the Grand
Canyon findings.

During August 1975, nearly 3,000 canoe-
ists, tubers, and fishermen on the Brule
River in Wisconsin were interviewed. The
correlation between daily use as measured
by electric eye counts up river and satis-
faction was 0.009 (NS) indicating again
that visitor number plays no role in the
overall satisfaction of the visitors
present on this recreational river. These
studies should be replicated in other
wilderness areas, but cast substantial
doubt on the basic premise of the satis-
faction model.

Why Doesn't Satisfaction
Relate to Density?

Satisfaction 1s a complex concept and
there are likely to be many things other
than the number of encounters, or length
of encounters that affect satisfaction.
Freedman ( 1975 ) argues in his discussion
of density-intensity theory that in many
circumstances people are simply not
attending to density, and it simply may
not be a factor in their experience. For
example, while those few who experienced
the Grand Canyon before 1960 may be ap-
palled by 1970 use levels and contact their
congressmen, most visitors may not notice.

Grand Canyon visitors are not only
very satisfied but 31 percent of the
variance in satisfaction i1s explained by
the social aspects of the trip (e.g., sub-
jective quality of group experience), per-
sonal benefits, the wilderness character
of the trip (e.g., being in wilderness an
important reason for the trip) and weather
( Shelby 1976 ). Perceived crowding
accounted for only an additional 2.5 percent
of the variance and 6 additional density
variables added another 2.5 percent, bring-
ing the total explained variance in sat-
isfaction to 36 percent. Wagar ( 1964 )
anticipates these findings in his discus-
sion of the multiple satisfactions that may
be derived from a particular recreation
experience.

It may be argued that density in the
Grand Canyon was simply not high enough to
show any effect on satisfaction, that surely
as physical capacity is approached satis-
faction must go down. Shelby and I,re-
sponding to a note by Greist ( 1976 ) don't
believe this would inevitably be the case.

Users choose activities that are in
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.accord with their own idea of a "good

time." Those who don't like the anticipated
crowds in Grand Canyon will (as some have
already done) not return but move on to

less crowded areas, thus being "displaced"
by those more tolerant to higher demsities.
Crowding norms, then, change due to alter-
ations in group composition. The result

is that aggregate satisfaction continues.

to climb with increasing use, and carrying
capacity (the point at which satisfaction
declines) is never reached. This may be
especially likely in the Grand Canyon where
90 percent of the visitors are making

their first (and for most, only) trip.

Most of these visitors say that they had

no expectdations about how many other groups
they -would meet on the river ( Shelby 1976 ).
Individuals are susceptible to viewing
what they see as appropriate where they
have no prior expectations. This would
tend to mitigate against any effects of
density increases.

.

Further, increasing densities may
cause a change in the definition of the
experience. Increased use alters the
character of the experience form, for
example "zero contact wilderness", to
"moderate contact semi-wilderness". Use
levels that began to approach physical
capacity in the Grand Canyon would move
~ to the "excursion" experience, where one
" expects to see others viewing the same
resource. As this happens, people probably
change their normative definition of
appropriate contact levels. Changes in
the experience, then, cause individual
‘normative changes, and satisfaction remains
“ high. This subtle "product shift" would
again mean that aggregate satisfaction con-
tinues to climb as use increases.

- A management policy aimed at max-—
imizing aggregate satisfaction leads to
some interesting possibilities. For ex-
ample, a Grand Canyon Parkway along the
Colorado River would certainly increase
"the number of satisfied Canyon visitors.
Dissatisfied seekers of wilderness might
go elsewhere. The influx of people more
tolerant of crowding would cause contact
norms to.change, and the new product (the
Grand Canyon by automobile) would be de-
fined in terms of higher contact rates.

Personal communication with Stankey,
1976.
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Satisfaction Alone is not Suitable
Criterion for Management

Neither the USDA Forest Service re-
searchers nor the economists have proposed
satisfaction as the sole criterion for
establishing carrying capacities. -Lucas
and Stankey ( 1974 ), Lime and Stankey
( 1971 ), and Frissel and Stankey ( 1972 )
have carefully limited the notion of
carrying capacity to those numbers that
could be satisfied within management ob-
jectives. The economists have likewise
discussed satisfaction within the context
of a certain product--"a wilderness expe-
rience" ( Fisher and Krutilla 1972 ).
Hence, satisfaction itself is not as suit-
able criterion for defining these limits.
It is likely that for a wildermess expe-
rience, the number of visitors may reach
the point where the experience is no longer
provided even though there may not be a
noticeable reduction in satisfaction of the
visitors present. Consequently, if certain
types of recreational experiences are to be
provided in the face of increased user
demand, some criterion other than satisfac-
tion must be used to establish social carrying
capacity. The remainder of this paper is
devoted to some notions which may help
select these capacities. The first step
in developing an operational approach to
establishing carrying capacity is to focus
our discussion on the concept of crowding.

SOCIAL PSYCHOLOGICAL MODELS

Since 1970, social psychologists have
begun to build on the work of sociologists
(e.g., Winsborough 1965 , Galle et al.
1972 ) and biologists (e.g., Christian
et al. 1960 ) regarding crowding. The
notion of crowding is really central to
the determination of social carrying capa-
city. Social carrying capacity for an
activity has been reached when the partic-
ipants regard the setting as crowded.
Crowding is more than just the number of
people present. Most theorists ( Altman
1975 , Stokols 1972a and 1972b, Desor
1972 , Lawrence 1974 , Rappaport 1975 )
distinguish between density and crowding.
Density refers to the number of individuals
in a particular setting and their distri-
bution. Crowding is the negative evalua-
tion of a density that exceeds a certain
point. In our focus on the negative as-
pects of excessive density, it is important



to remember that density may be too low as
well as too high. Frequently mentioned
‘examples include 'too- few people at a foot-
ball game or a -cocktail party. The lan-
guage lacks a term such as crowding to
describe the absence of sufficient numbers,
although terms such as over and under
manning-( Wicker 1973 ) may serve in the
technical literature.

- The Retqrn Potential Model

The distinction between density and
crowding implies that the appropriate level
of human density in a particular situation
is essentially a normative concept. There
may be too few, just right, or too many.
Jackson -( 1965 ) proposed a model that may

be helpful for considering carrying capacity.

This model is called a "return potential
curve" and works like this:

In@iViduals’ére asked how they would
feel about seeing 1, 2, 3, 4...n other

.

people in a particular setting. By plot-
ting the mean responses on a graph where
the favorableness or unfavorableness of the
evaluation is plotted on the x axis and
numbers are plotted on the y axis, one
establishes a return potential curve.

Figure 1 shows three hypothetical
return potential curves for three different
activities: a wilderness experience, a
cocktail party in a small room, and a city
sidewalk. For a wilderness experience,
reaction to numbers is most favorable at
zero and crosses into the negative values
at four, when respondents began to evaluate
density unfavorably. The range of appro-
priate numbers is narrow, ranging from
zero to four. A cocktail party, on the
other hand, has two regions of rejection,
both when there are too few participants,
and when finally there become too many
in the room to converse, obtain drinks,
etc. The latitude of acceptance is
broader for a cocktail party than for a
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. Experience
+3 |-
. 2 - Cocktail Party
o
5w}
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Figure 1,--Return potential curves for three activities.
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wilderness experience, ranging from 5 to
25. The latitude of acceptance for a city
sidewalk is broader still, ranging from 11
to 400, but drops off substantially when
~one.can no longer negotiate from the side-
walk. Such return potential curves show
the strength of the social norm by the
height of the modal point: higher the
mode, the stronger the norm. The norms
about contacts in wilderness areas are
more strongly crystalized than the norm for
cocktail party interaction. Sidewalk con-
tacts are generally unguided by norms
except for empty or impassable sidewalks.

These return potential curves illus-
trate the relation between density and
crowding. Seven people (a constant density
level) is a crowd in wilderness areas, but
not a crowd at a cocktail party or.on a
stroll down the sidewalk. When the density
level exceeds this range of tolerable
contact, the effects of crowding should
be .observable both psychologically and
* behaviorally.

Normative Explanations in
. Crowding Research

- Recent social psychological literature
- illustrates some of the points raised in
* this discussion. Cohen et al. ( 1975 )
showed that college students are influenced
by both the setting and the activity in
the number of individuals they would place
in a room "...until they felt that the
addition of one more figure would create
a crowded situation”. More people were
acceptable in the same size room for rec-
reation (a party or social hour) than for
work (working on a group project or a
business meeting). Desor ( 1972 ) cor-
roborated this. These studies suggest that
. different activities have different return
.potential curves.

Normative Explanations Help
Reconcile Inconsistent Findings
~in the Crowding Studies

It has been widely assumed that in-
crease in .density in the social world such
as cities, apartments, and urban life in
general would cause negative pathological
effects ( Freedman 1975 ). However, large
scale studies investigating this phenomenon
have shown either no such effect or no
effect beyond social class differences
(e.g., Winsborough 1965 , Mitchell 1971 ,
Freedman 1975 ).
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This lack of density impact in the
sociological studies has been largely
replicated in the early social psychological
laboratory studies. In these studies,
placing more and more college students on
chairs in a room had no effect on perfor-
mance of individual mental tests ( Freedman
et al. 1971 ). Freedman et al. ( 1972 )
also found that room size had no effect on
the aggressiveness of decisions made by
mock juries.

However, recent studies have begun to
show density effects on task performance.
Paulus et al. ( 1976 ) argue that the lack
of crowding effects in prior work may have
been due to the insensitivity of the tasks
used by Freedman and his associates. Using
a maze task, they found that more errors
were made under crowded conditions. One
interpretation of this 1s that the two
activities have different return potential
curves. Density may not have reached the
subjective crowding level sufficient to
influence performance in Freedman's exper-
iments because people were sitting on
chairs in a room as they filled out paper

. and pencil -tests. No matter how close the

chairs, the normative character of the
setting had not been changed. However,
just as the student approaching a pin ball
machine says "stand back", indicating a
preference for a given amount of space,
performance on the maze task could have
been influenced by the close proximity of
others doing the same task. In short,
there are probably different return poten-
tial curves for test taking and game
playing (or maze running in this case).
The density level in Freedman's work did
not violate the test taking norm, but the
density level did violate the game playing
norm in the work by Paulus and his
assoclates.

Findings presented by Worchel and
Teddlie ( 1976 ) are also consistent with
the normative interpretation. They had
college students work on two group projects
(as opposed to the individual tasks used
by Freedman and his associates) at various
densities. Crowding distorted time percep-
tion, but had no effect on task performance.
However, interaction density was also
varied. When chairs were close together
(touching in a circle), performance went
down and subjects became more punitive in
their group reaction to a hypothetical
juvenile delinquent. Subjects in the high



interactional density conditions also
attributed more aggressiveness and nervous-
ness to the group members. It appears that
there 18 a different norm for group com-
munication. Here, when chairs touch,
‘people both feel crowded and show a per-
formance and psychological reaction, while
- for individual cognitive tasks, touching
chairs does not violate the norm.

NORMATIVE EXPLANATIONS IN
CARRYING CAPACITY RESEARCH

. In the struggle to solve carrying ca-
pacity problems, recreation researchers
have used normative kinds of approaches in
three ways. First, Hendee and his associ-
ates ( 1968 ) developed a measure of wild-

erness purism that has been refined and used '

by other investigators ( Heberlein 1973 ,
Stankey 1972 , and 1973 , Shelby 1976 ) to
identify a particular group of wilderness
visitors who are supposed to have more sen-
-sitive responses to a wilderness experience.
Restated in terms of norms, this group is
seen as having different expectations and
norms about appropriate behavior in wild-
erness areas than the typical visitor.
Hendee et-al. ( 1968 ) and Stankey ( 1972 )
argued that wilderness management should be
- consistent with these norms, because there
- are fewer substitutes available for this
group than for the general visitor.

" Second, Stankey ( 1973 ) has gone be-
yond this approach to develop preference
curves, much like the return potential
curves described above for the number of
. contacts and the type of party encountered.
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