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FOREWORD
io .

The _irst 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 ibroad field. To do this, we sought to assemble key representatives I
of the various groups concerned with river recreatlon--rlver planners

and managers, public agency administrators, researchers, students, private
entrepreneurs, representatives from outdoor recreation and conservation

organizations, and prlvate citizens. A key part of the Symposlumwas
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
slgnificance of the Symposium was (urther illustrated by a telegram from
Senator Frank Church, of Idaho, author of the Wild and Scenic Rivers

" I am deeply aware of the need for research and scientificAct of 1968, ...

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 slgnl- .
ficant step toward that goal."

The Symposium was conceived by the Backcountry River Recreation

• Management Research Project of the North Central Forest Experiment
Station. Social scientists 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 nationwlde, 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 recreatlonmanagement 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

theSYmPOslum. 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
papers on a variety of subjects. Next are the summary papers of the nine

workshops and of the Symposium in general. Following these is a list of
llterature cited in all the papers. Finally, there is a list of Symposium
participants.
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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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. RIVER RECREATION: HISTORY AND FUTURE

Rodertck Nash,Professor B, • Departmentof History,Universityof California
Santa Barbaraj California

.,

ABSTI_kCT.--The recent rise of lnterest in river recreation

must be seen against a background of fear of wlld rivers
as part of the uncontrolled wllderness. Revolutions in

_ _ ideas, equipment, and technique paved the way for the
transformation of river running from a hlgh-rlsk expedl-
tlon to family fun. The future wlll see increasing com-

_, _ petition for the recreational potentlal of rivers, par-
tlcularly for float trips. Management must not only de-

• termlne carrying capaclti_s but devise equitable ways of
allocatlng space to commercial, noncommercial, educational,
and other groups under those quotas. The "percentage of
disappointment" is one alternative for allocating use.
If wllderness values are to be emphasized In management,

• the noncommercial, do-lt-yourself trip involving physical -
and psychological preparation of each member appears to
have higher priority than commerclally outfitted and
guided "safari" trlps.

Time was--and not so long ago in the made straight and the rough place plaln.
United States--when rivers had little or

nothing to do with recreation. River run-

nlng, O£ course, began with the beginnings The recent emergence of rivers as
of the nation and existed before then in meccas for outdoor recreation can be ex-

the canoeing and kayaklng traditions of the plalned by changes in Amerlcan attitudes

flrstNorthAmerlcans. Waterways were which, in turn, are products of changing
transportation corridors, highways through environmental circumstances. The ending
country:that roads and railroads had not of the frontier in 1890 is part of that
yetmadeeasy of access. Later generations change. So is the shift of American from

found r_vers useful for hydropower, irrl- a predominantly rural to a predomlnantly
gat!on, sanltatlon, sewage disposal, and urban populatlon, a fact which marked the

• making themornlng coffee. But running 1920s. This rise of an urban-lndustrlal

them for funwas not part of the picture, civilization fundamentally altered the
American conception of wild and natural

Untll very recently Americans did not things. The penthouse perspective was rad-

llke their water white. Rapids were dreaded ically different from that of the log cabin.
and cursed as obstacles to navigation. What had been an adversary became a novelty.
Well-worn Fortage trails testified to the What had been feared for its solltude be-

determination of early travelers to avoid came appreciated for the relief it afforded
white water. When money and technology from a complex, crowded clvillzatlon. What

became avaliable, the rapids on key rivers had been hated as dangerous became coveted

In the transportatlon network were bypassed as challenging. What had been a source of ,
by locks or buried under flatwater impound- natlonal embarrassmentbecame an object of
ments. The death of a rapldwas reason for national pride. Pioneers, in short, were
celebration, another step in the conquest too close to the wild to appreciate it.
and transformation of the wilderness of the Ironlcally, the rlse of clvillzatlonmade
New World in man's interest. Followlngthe possible the appreciation of the wilderness
blbllcal InJunctlon, the crooked had been (Nash 1973).

.
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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-J0hnson Act authorized 1867 11 ithe first major dam on the mainstem of the 1869-1940 73

Colorado River. Then called Boulder Dam, 1941 4
but later renamed Hoover, its completion 1942 8
in 1935 Was a reason for universal jubl- 1943 0
latlon 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

b

I 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

I the 1930s. For a great many Americans the 1958 80

Colorado River in the Grand Canyon was not 1959 120
a monster to be shackled and put to work 1960 205t
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 s

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 ISome contend that James White, a
wild rivers finally arrived, trapper fleeing the Indians, floated the
• Grand Canyon on a makeshift log raft two

years before the famous expedition of John
Wesley Powe ll.

One of the classic ironies in Amer-

'ican environmental history is that the kind

of public attention that saved the Grand 2Travel on the Colorado River in these

Canyon from being d--,_ed in the 1960s con- years was curtailed by the completion of
stltuted anew threat to rivers--or at least Glen Canyon Dam upstream and the resultant
to their wilderness qualities. Having disruption of _ow.
worked to InformAmericans about the losses

involved in flooding much of the inner

Canyon, opponents of the dams watched with SThe 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
tlstlcs in the following tabulation tell a the available permits continued to rise
remarkable story: sharply.

• 3
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By 1972 the possibility of the Colorado the 15-fbot-long military boats and their
River in Grand Canyon being loved to death commerclally produced imitations proved
was very real. The new frontier of river superb river crafts. Harry Aleson took one
protection was to save the waterways from through the Grand Canyon in 1949. In 1954
their friends. Nothing could signal more the legendary "woman of the rivers",
dramatically the intellectual revolution GeorgleWhite, tied three "ten-man" rafts
that between the 1930s and the 1960s trans- together to produce a rig with exceptional
formed the relation of rivers and Americans. stability in big rapids. By this time the

Hatch family of Vernal, Utah was also using

Ideas were not the only change agents inflatables for commercial trips on Western
inthe transformation of river running from rivers. _
the category of a high-risk expedition ac-
tivity to that of a family vacation. The The European theater of World War II
technique of running white water also also advanced the art of running rivers.
changed and improved. Much of the credit As the Germans retreated, burning their

here must go to a taciturn Utah trapper bridges behind them, the advancing Allied
named Nathaniel Galloway. In the 1890s forces depended on inflatable pontoons to
Nat'Galloway began to run the Colorado and provide temporary bridging. After the war

its tributaries. He took the wealthy Colum- these huge rubber sausages appeared on the
bus, Ohio, industrlalist Jullus Stone down ° surplus market and, shortly thereafter, on
the Colorado in 1909 In the first commer- Western rivers. GeorgleWhite lashed enough
cially-gulded, recreationally-motivated together to carry 40 people and their equip-

river trip in Amerlcanhistory. In running ment through the Grand Canyon.
rapids Galloway departed from the tradition
of John Wesley Powell and previous river
explorers by assuming a rowing position Still another factor in the recent

facing downstream. From this vantage point boom of river recreation (I am speaking
Galloway could spot obstacles ahead of hls here primarily of multi-day float trips)
moving boat and, by rowing upstream, slow was the discovery by the public that rivers
his pace while "ferrying" left or right, offered a relatively easy way into back-
Powell's crew had rowed as if they were on country. Excluding mechanized transporta-

a lake or ocean, facing their wake and tion (a tenet of most wilderness legisla-
rowing so as to increase their speed toward tion), how else could you move through 25
obstacles they could not see. Perfected miles of roadless country a day without
on the Colorado by the Kolb brothers and taking a step? Compared to backpacking

Norman Nevills, the Galloway technique river travel is a breeze. A magic, flowlng
greatly increased the river runner's margin carpet does the work, carrying the gear
of safety. _ 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

River boats also improved markedly at the end of the run--but on the river it
after !900. First there were the improved is, literally, all downhill. Familles who

wooden and metal "cataract" boats, but the would pale at the thought of a 100-mile
quantum jump occurred when new materials backpack, eagerly Join a river trip of the

• Such as aluminum, fiberglass and neoprend same length. I have taken 5-year-olds and
rubber came to the assistance of river people over 80 on major river trips; blind
travel. Amos Burg pioneered the use of in- people and paraplegics have run the Grand
flatablerubber rafts on the Snake and Canyon. This is, of course, wonderful,
Colorado Rivers in the 1930s. Then World but the rivers have become crowded.
War II made its contributions to river
recreation. From the Pacific theater came The future of river recreation is not

the so-called "ten-man" raft used by downed hard to discern. The trend is upward.
aviators, and used by troops in assaulting River running is at the take-off point in
the beaches of enemy-held Islands. Multi- popularity occupied by downhill skiing in
chambered, flexlble, buoyant, and strong, the 1950s. The need of an increasingly '

civilized people for contact with unclv-
• ilized environments will certainly increase.

_Collins, Robert 0., and Roderick Nash. Equipment will improve and, in all prob-
197?. The big drops: ten legendary rapids ability, decrease in cost as a result of
on r_verso_ the Amer/oGn West. Ox_ord mass production. "How-to" books will in-

Univ. Press. (In press.) struct the novice while guidebooks and

4



m_ps will open the last overlooked streams taining a wilderness means limiting the num-
to increased usage. Television specials bet of users to a level far below what the

and documentaries, such as those that made amusement park rivers can accept. And here,
skiing and surflng glamour sports, will as we shall see, is one of management's big-
whet the public appetite for whitewater, gest headaches.

New Companies will Join those already of-
feting c0mmercial river trips, and the hum- !
bet of do-it-themselvers (many "graduates"

of commercial trips) will increase enor- In thinking about this spectrum (there
mously. We are, it would seem, only at the are obviously many possibilities between
beginning Of a trend toward the increased the antipodes discussed) the cardinal rule
popularity of river recreation, for the future is the preservation of diver-

sity. There should be amusement park rivers
and there should be wilderness rivers.

The pressure this certain popularity There should be rivers Where Jet boaters
will place onmanagement is enormous. One can scream upstream and rivers where can-
of the first broad decisions that will have oeists can glide quietly down. Preserva-
to be made, _and one that determines the tion of diversity is the hallmark of the

nature of their experience, is the number American democratic tradition. It has usu-
of people to be permitted to run a given , ally been defined in human terms, but the
river. The options vary along a wide spec- concept could be extended to the env_Pon-
trum. Let's start with "amusement park" merit. The optimum, environment is diverse
rivers. In this case--and we are close to Just as the optimum society is. The beauty

it already on rivers like the Snake in of the Wild and Scenic Rivers Act is that
b Jackson Hole and the Youghiogheny--manage- it accomodates diversity in the amount of

ment would accept all comers. Find enough development. Recreational river management " "
water tO float your boat and you could run-- in the future will be challenged with the

bumper tobumper. In such a scenario up- task of keeping options open for Americans,
st!earn tows, similar to ski lifts, have a matching a particular environment to its
place. For the price of a tow ticket a optimum use, with an eye, always, on the
river runner could have his boat hauled up- relative amount of public demand for a

stream for another run of a favorite rapid, given experience. This is why coordinated
He would wait in line, watching other boats regional and national planning is essential
run, and then have his 15 seconds of glory, in the future of river recreation. It may
Again the analogy to downhill skiing is be that the Youghiogheny should become an

compelling. In both situations the attrac- amusement park and Pine Creek a low-use,
tion £s more the run (hill or rapid) than wilderness river; the Middle Fork of the
the t6tal environmental setting. Wilder- Salmon and amusement park and the Selway
hess camping is not a primary interest, a wilderness.
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- There are temporal as well as spacial
ium. He needs road access and he is not roads to diversity. In the future it may

disturbed by crowds except when they make be possible--indeed necessary--to use a
the lift lines too long. He is a white single river for more than one kind of re-

water freak, a "rapidomaniao". That is creational experience. Temporal segrega-
all that really interests him about rivers, tion of various uses could occur. For
He rejoices in the surging water as he example, May could kayak month in the GrandI
would in a roller coaster. Hence the amuse- Canyon. In June small, rowed rafts could

ment park designation, be permitted in numbers so limited as to
• protect the wilderness quality of the place.

August might be blg-boat and big-numbers
At the other end of the spectrum is month with volleyball courts erected in

the Wilderness river. Here the user's ob- advance at the campsites. September could
Jectlve is to bealone with his group of find small, nonmotorized boats back on the
friends in a beautiful natural setting, river in limited numbers. Under this at- •
They run rapids, but only as part of a total rangement a very diverse use could be made
experience that very much includes wilder- of a single river and user conflicts kept
hess camping. In retrospect the white water to a minimum. It is an option, I believe,

may not even be the most memorable part of that the recreational demands of the future
the river Journey. For management, main- will make increasingly attractive.

5
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In thinking about recreational river can bad river trips. Another point is that
management, as well as about the care of any reasonably well-coordinated individual
terrestrial areas such as those in the can learn to row a boat on a white water

National Wilderness Preservation System, r.iverwith a few days' practice. The sport
"carrying capacity" have been magic words, is for most people less difficult to develop
When the term was first taken from the competence in than is downhill skiing. Com-
grazing industry and applied to recreation mercial boatmen and outfitters frequently I

in the'1960s, it had the appeal of a panacea, profess dismay at the numbers of private
Managementwas simple: find out the phys- floaters in the country these days. In
ica!, biological, and what I have called fact the commercial operation has been a J

the "soc±al" carrying capacity (Nash 1973) major factor in creating the noncommercial

of an area and Use_a quota and permit sys- interest. People who run commercially one
tem to limit the number of users. Problem year, and who are participation rather than
solved, right? Wrong.' No sooner were service oriented, may well be running non-
quotas eStaBlished on popular at@as than commercially with a group of their friends
the question arose as to who would fill the next year. The availability of good,

them. Howj in other words, would alloca- reasonably priced equipment (see Verne

tion_under carrying capacity management be Huser's paper in this symposium) facil-
handled? itates their plans. I believe, then, that

, there is a definite numerical relation
between the numbers who run rivers corn-

The question is complicated by the mercially and the numbers who want to run
fact that the recreational river user is them privately.
not a .monolithic group. The deepest cleav-

age runs between commercial (or guided) and . ..
noncommercial (private) river parties. The public is served by both commer-

Expressed another way, it is between Amer- cial and noncommercall river trips. In
icans who want to experience a river trip allocating available river time between
but lack the equipment and expertise to do these sectors it may be helpful to consider

so on their own and Americans who can do the concept of "percentage of disappoint-
it for themselves. There are, of course, ment". The essential idea here is a man-

other categories of river runners, such as agement policy that aims at denying permits
educational groups, but the dynamite issue to the same percentage of applicants in the
•in the future of recreational river man- commercial and noncommercial sectors. AI-

agement will be dividing the pie between ternately, it means granting permits to the

the commercial and noncommercial sectors, same fraction of applicants. An example of
The issue is already the subject of lawsuit an equitable arrangement under the "per-
and, given the inevitability of increasing centage of disappointment" plan would be

demand in both sectors and a fixed user the followlng:
quota, the pressures will only increase.

Number of Number Percentage
applicants for permitted of disap-

lIn thinking about this issue it is noncommercial trips to run point_ent
weil to dispose of some confusing myths.

None of the following are true as gener- 600 200 67%
allzatlons upon which policy should be

based: (Myth I) All commercial boatmen are Number of Number Percentage
demi'gods who satisfy every customer and applicants for permitted of disup-
always protect the resource; (Myth 2) non- commercial trips to run pointment
commercial river users are pot-smoklng hip-

pies with long hair and poor equipment; 9,000 3,000 67%
(Myth 3) Only the .big, expensive, motor-

powered pontoon rigs can make trips on The hooker in this system is determining

white water, llke the Grand Canyon's, the number of bona fide applicants for each
safely; and (Myth 4) River running is so sector. One method is relying on honest
difficult that only 22-year'-old weight- reporting from both commercial and noncom- '
lifters who have been down the particular mercia1 sources. Another, with less loop-
river 20 times are competent to run a holes, is for all applicants to go through
successful trip. The point of all this is management which then conducts a lottery

that good river trips can be run by both within each sector. The winning private
commercial and noncommercial parties and so parties get permits; the winning commer-
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clally oriented individuals are referred to value of wilderness or wild river to the
the outfitter of their choice, publlc might well want to consider dis-

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

On amusement park rivers there appears

to be little reason to favor commercial
trips 0vernoncommerclal or vice versa. Another distinct posslbillty for the

But on rivers managed for wilderness values future of river and related backcountry
it is relevant to note that the highest recreation management is the "wilderness

dividends from a trip may go to those with license". We currently require drivers
superior physical and psychologlcal prep- of automobiles to demonstrate proficiency
aratlon. There is an adage that the more before being allowed to use the public
you put into something the more you get roads. Why not require a slmilar show of
out. The person who plans a trip, organ- competence from would-be wilderness users?

Izes food and equipment, prepares him or The tests, which might have both written
herself to _row or paddle, and actually runs and fleld components, would be designed to
the river _seems to be ahead on this score insure personal safety, courteous conduct
of the person who simply writes a check to ocher users, and protection of the re-
and shows up. Any commercial boatman will , source. Certification could possibly de-
admit, although perhaps not publicly, that pend on taking a course similar to the one
they get more from the trip than the the United States Coast Guard now offers to
"cattle" they herd down the river. Looked offshore power boat operators. The wilder-

at another way, if self-sufficiency is one hess license, at any rate, would guard
of the most important parts of a wilderness against the unqualified noncommercial user

experience, then the management policy who does occasionally appear on rivers " -
which favors self-sufficiency (that is, do- today. '
it-yourself trips)would seem more appro-

priate to a wilderness environment. As it The United States has a unique re-
standS, most commercial river passengers source in its long backcountry rivers in
are hardly self-sufficient; even more than relatively close proximity to major pop-

guided parties of backpackers (who at least ulation centers. These rivers are worthy
have to walk and carry), the river passen- of the best our society can provide in the
get is caught in the safari syndrome. They way of planning and management. And we can
don't row, seldom cook, and experience few be sure of one thing. The decisions made

of the satisfactions of really contributing today and tomorrow will create patterns
to a wilderness Journey. The "percentage that will solidify with time into insti-
of d'isappointment" formula does not have tutions. The superb resource at stake
a discriminating factor built into it, but should call forth our best management

management interested in maximizing the efforts.
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SOME LEGAL ASPECTS OF RIVER RECREATION MANAGEMENT IN THE EAST I

Erlc J. Curtls, Attorney-in-_ge
Office of the General CounseZ

U. S. Department of AgricuZture
Mi_kee, Wisconsin

ABSTRACT.--The theme of this paper is the almost incred-
ible multlpllclty 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 techniqu_ 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.

o

: FOREWORD for an allegedly low bridge. However, this
is where it stopped. The name of the

In order to condense and better exem_ character "Commodore Coma" in the fable was

plify certain basic principles of a complex, deliberately chosen because not many people
lengthy, involved subject, I have resorted bear that unlikely name, and, to the best
to the time-honored approach of the fable, of the author's knowledge, Captain Soma Boat
Because this paper is to be presented in Line, Inc., has never been involved in any
Viking country, and is about rivers, what serious accident, nor is it associated with
better.form could the fable take than the any conglomerate, fictional or otherwise,
old Norse legend that Wagner wove into such as "Nippon-Hewes, Ltd." To any fine
Siegfrled's Rhine Journey? families of German extraction living in

fictitious counties in Northern Wisconsin

Obviously all the names, locatlons, who might be named "Fafner," please be
characters, incidents, and events are assured that the character "Fafner" is

entlrely fictitious, and no resemblance to based on that of the 5,000-year-old talkln8
any actual persons or entities, corporate or dragon slain by Siegfried. But, to any
otherwise, living or dead, is intended, ac_uZ 5,000-year-old talking dragons who

HopefullY, the legal prlnclples and con- might take offense, the author boldly says:
cluslons set forth do have some validity Hub uoht, B_eZZer'--the sword, Notung, is
and appllcatlon to the real world because sharpened and ready:
this iS the object of the exercise.

. .4 river is itis
The cases and other authorities, where a treas_e.--JUSTICE HOLMES, N_ Jersey v.

cited, are actual reported cases and New York, 283 U.S. 336, 342 (1931)

existing authorities, but expansions upon .
them, or thelr use in the fab'leare not Hust du dem Rhein dus Gold zum Ringe
intended to in any way reflect upon the geruubt?--R. WAGNER, Siegf_ed, Act If, •
actual participants. For example, Captain St. 3
Soma Boat Line, Inc., in a reported decision
in 1973, did sue the City of Wisconsin Dells If the use and enjoyment of a river is

a treasure, no gold hoard of the NibelunEs
was ever Jealously guarded by more dragons

IAll footnotes appear at end of paper, than today's typical back-country stretch
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of water. These guardians are paper There is a strong hint of conflicting
dragons, but fierce and numerous: laws and social philosophies running through this ..................

ordlnances, regulatlon$, licenses, cita- court-created dlchotomy--rugged indivldua-
i tions, injunctions, trespass and damage lism vs. egalitarianism, private property

suits...this guard roster, reflecting vs. collectivism. Serious social conflict
Federal, State, and local governmental is probably more apparent than real. 3

control efforts, and often including There are probably more conflicts today
private lawsuits , could be extended almost among nonriparians in asserting apparently

indefinitely. What is at stake? Enjoyment incompatible public rights than there are
of the treasure is directly related to the between riparians as a group versus non-
measure of legal control achieved. Effec- riparians as a group. After all, a

tlve management requires at least a sub- riparian on the Brule is a nonriparian when
stantlal amount of effective legal control, he fishes on the Popple.

The THEME of this paper is the almost Waite (1967), in a exhaustive compara-
incredible multiplicity and the complex rive analysis of public rights in water in
interrelation-of overlapping governmental four eastern States, criticizes the use of

control_s an6 private lawsuits affecting this dichotomy as being more productive of
rivers and streams in the East. Its A/_ is discord, emotionalism, and fuzzy thinking
to present a basic formula or approach to , than of productive logical results. Never-

help identify, understand, and distinguish theless, he feels compelled to use it,
these interwoven legal control mechanisms, stating: "In splteof the fallacles and
Its TECHNIQUE involves an octagonal form of detrimental effects inherent in placing
analysis, permitted water uses in two groups labeled

either "public" or "private", the dlstinc-

• tion is still made in the cases, and . .
I. DISTINGUISHING Pb-BLICRIGHTS AND lawyers customarily speak of the permitted
EIPARIAN EIGHTS uses as "rlghts." Therefore this essay,

• oriented as it is toward lawyers' law,

Riparian z_ghts as they concern this continues the familiar termlnology. ''_On
Study are those rights to use and enjoy a the same basis, this paper will employ the
river or stream that the law confers upon dichotomy as a form of legal shorthand.
the •owner of the landabutting the water as
an adjunct to his ownership of the enclosing II. AN OCTAGONAL RELATION
banks or upland. Such rights may only be
asserted by that owner or someone claimlng The basic legal controls that surround
in hlsname, and constrain the establishment or exercise

of these rights can be illustrated by an
__iu rights is a term lawyers and octagon (fig. i). The nonrlparlan and

Judges have tradltlonally used to describe riparian rights enclosed by the octagon are
certaln prlvile_ed uses or enjoyments by separated by the shifting, wavy, broken

members Of the general public in a river or llne. They appear on the diagram to be
stream that in many eastern States must be fairly equally divided as to area occupied.
"na$1gable in fact" by State law definition. This may or may not accurately reflect the
The concept is a peculiar one, traceable far state of the law today. 5 The important
back into the mists of the early Common Law, point is that the llne shifts back and
and the rationales supporting it vary forth within a finite, restricted area in

drastically from State to State, and reaction to legislative, administrative, or
decision to decision, court decisions. A mass of such decisions

favoring exclusive use by rlparians should
Under any of the widely varying crowd the public users narrowly against the

rationales used by the Courts to support it, sides. Likewise a mass of such decisions

the effect of the public rights concept is favoring the public users should limit the
to accord nonrlparlans a share in the use private rights of rlparlans. The diagram
and enjoyment ofa river or stream that should reflect reality in that the total

otherwise ,Lightbe largely monopolized by usable water resource is also finite and
private owners along its banks. Again, the restricted. But does it? The analysis
nature and extent of the uses permitted, below explores this question.
and the criteria, as to which rivers or
streams fall within the concept varles_ To enliven the presentation, let us

markedly from State to State.2 follow the adventures of Siegfried ("Sig")
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° PUBUC LAWSUrrs

PUBLIC RIGHTS __O.A% TOVINOICATE of National Forest land substantial portions
/ H

• _ �9_./ _- _,_^ of which are strategically located to provide_o_ _ - /- _ o_._._b_" access to rivers. 7

@__ . /// \___'e_+ Other Fed eral land-managlng agencles,
_') including the Natlonal Park Service, Bureau mm

, _ of Sport Fisheries and Wildlife, Corps of

= _ / _w Engineers, and TVA also offer "sponsorship"
_ ' PUBLIC _ .RIPARIAN _ _"c m to the public to get on the rivers in the

O

,._ .. \ z _ _ East tO enjoy State-created public rights. 8
..

_ fIN_."<_ 'RIGHTS "', RIGHTS o _<m= | ', In Sig's case, by driving a little
O , _EO
r" _m l _ 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._o" or so Americans wlth whom he must

share this particular parking space are

"'v+°_'_'.--_.o,_b,_"k,,_-"" D' _,o_ o_. elsewhere today. 9
.PRIVATE LAWSUrI_

TO VINDICATE

• RIPARIANRIGHTS Through additions to State and Federal
properties purchases under the Federal Land

Figure l.--E_n_o.._segments Pep_ese_#_g #he and Water Conservation Act, Federal grants
bU8_.o _u_#_O_ Of'Fede_u_ S_#e_ oP and loans to State and local governments and

local go_e_en_l mu_ugemen_ or U private groups, together with technical .
assistance and planning aid coordinated

lawsuit by a private interest in the
oourts to vindi6ate some respect of through Interior's Bureau of Outdoor &ecrea-
claimed public or _p_ _ghts tlon, the United States fills the role as

• "big investor" as well as "big riparian" for
people like Sig. According to one recent

Schmoe, Average American Boater, as he count, 90 separate Federal agencies and
travels down the Rind, a river of modest bureaus were contributing toward this and

size located in an entirely imaginary county similar outdoor recreation efforts. I0
of northern Wisconsin. The lettered

paragraphs (A-H) below match those in figure As Sig prepares to launch his boat, he
i. overhears a dispute involving a Forest

• Service special use permlttee who maintains

A. THE FEDERAL GOVERNMENT AS. RZPARIAN OWNER a commercial boat livery at the launching
OR INVESTOR site. A Township law officer is stoutly

maintaining that carrying on a business in
Sig must first gain access to the river this location is violating a Township zoning

for his boat across some intervening ordinance, but the Forest Service Assistant
riparian owner's property before he can Ranger responds vigorously that Federal

enjoy hls public right to do a little property is not subJ_t to local zoning
fishlng. He has heard that some of the ordlnances. 11 The noise of Sig ' s motor
riparian owners, particularly Fafner and prevents his hearing the immediate outcome
AlbertCh further downstream, are pretty of this dramatic confrontation.
touchy about trespass--particularly with
boat trailers. He doesn't want to go to B. STATE GOVERNMENTS AS RIPAEIAN OWNERS OR
court or pay a fine for land trespass. INVESTORS

Fortu_tely, there are about 1 1/2 As Sig ventures forth into the current

milllon acres of National Forest land in and leaves National Forest boundaries behind,
W1sc0nsln,'one imaginary tract of which he begins to feel uneasy about whether the
includes a segment of our imaginary R/nd. State courts would really find this river
As owner of the banks or upland, the United "navigable in fact'." He is reassured to see '
States is thus a riparian owner, and Sig, as a log floating by, and he notes several

a member of the public, is welcome as a light alunL1num canoes. He knows his position
llcenseeas long as he obeys the general is legally sound in Wisconsin, because of an
regulatlons.6 _n the three-State Northwoods 1877 court ruling based on the log alone. 12
Lake Country there are about 7 million acres He now knows that he has a battery of what
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lawyers have varl0usly termed "rights" or maintain roads in these areas on DNR request. ...........o_.......• --
"face'ts of the public interest ''13 including The DNE also has expressed statutory authority -_-
at least recreational boating, fishing, toZ "...acquire the necessary land to build

swimmlngp and related activities. He access roads to other lands under its care--
obviously must still have a valid State - those which otherwise would be inaccesslble
fishing license; whlchhe has; as well as a or which the department concludes would be

convenient Slx-pack. He assumes consumption increased in value and usefulness if the I
of the latter is a sufficiently "related road were built. If other lands contain

activity" in Wisconsin, and is about to watercourses, this authority may be used to
assert this rlght I_ when his attention is obtain access to them. ''19

riveted to a Sight on the left bank of what State government, besides its ownership-
he knows to be _State Forest land. access role, plays a pivotal role in invest-

ing State and Federal recreational funds,
Emerging from an inlet comes Brunhilde supervising the use of these funds through

("Hildy") Water_ skiing behind a powerful formulatlng and enforcing guidellnes for

motorboat. Hildy, in addition to being a Local government and private interests, and .
scenic beauty herself, likes to assert two generally coordinating the State's recrea-
other Well, established publlc rights in tlonal effort. The ORAP, and ORAP-200
Wlsconsin--enJoylng scenic beauty and water
skllng. 15 , programs, in Wisconsin are prime examples. 20

C. LOCAL GOVERNMENTS AS RIPARIAN OWNERS OR
Hildy has gained access to the river INVESTORS

across State"Forest land as a llcensee. The

State of Wisconsin administers some 90,000 As Sig continues his Journey, he
acres of State Park land, some of which has• observes Commodore Coma's excursion boat Just " _"
access potential. Although some State drawing away from the shore of a County
Forest tracts may be strategically located Forest tract ahead. The Commodore gained
for public river access, the State has less access to the river as a riparian because
acreage than some other eastern States he owns a boat dock some miles downstream.

because the bulk Of tax dellnquent cutover On the river, however, he is asserting a
forest lands (tota11ing 1.9 mi11ion acres)

was turned over to County governments 16 public right of commercial boating. 21 His• engine became balky on this run, but he had
hesitated to put in for repairs on

Unlike the wide discretionary management Alberlch's or Fafner's land. He had waited

authority vested in Federal land-managing until h_:got to County Forest land because
agencies such as the Forest Service, the the law in Wisconsin as to whether he would

State Bureaus managing Wisconsin's Forests have been a trespasser on private riparian
and Parks:operate under more explicit and banks has been very much in doubt since
narrowstatut0ry guidelines. 17 Doemel v. J_tz in 1923. 22 This case held

that the riparian owner had the exclusive
Hildy and a number of other local belles right of access even over the strip of land

were'to be the centers of attraction in a between his ordinary high- and low-water
series of iocal water ski pagents. The marks. Although the courts in Missouri took
Commlttee had asked the Department of exactly the opposite view in a classic 1954

Natural Resources (DNE)for authority to put test case, 23 the Doemel v. Jant_ princlple

in access Ways, parking lots, and toilets, has never been flatly reversed in Wisconsin.
and to erect bleachers to accommodate the

publlc on State FOreSt land. The request was Governmental riparian ownerships thus
denied because the Attorney General of offer needed initial legal access for non-
Wis'consln_had earller concluied in an October rlparlans. They also furnish a haven for
1974 declslon 'that the DNE lacked authority all river users in emergency situations or
to construct spectator sports f:acilities in as pleasant stopovers for a picnic or rest.

State Forests,..nor _Co_id_it lease S_ate Forest
property to another unit of government or to Counties and municipalities (cities,
prlvatelnterests for the purpose of providing towns, townships, and villages, e:,_.)also
Spectator sports facillltes such as bleachers manage forests or parks with key river

for watching a water ski show. 18 access possibilities. For example, an
extensive county park network and i,460,000

However, public recreation is acres of county forests are open to the
encouraged in State Parks and Forests, and public under local government regulations in
the Division of Highways will build and Wisconsin. 2_



These .local governments are "creatures legal defense such as Wisconsin Statutes
o£ the States" in that their powers are only § 236.16(3). If Fafner had recently sub-
such as are delegated to them by the State. divided his land for sale, he might be
Nevertheless, as governmental bodies they subject to the following: "Where sub-
have privileges not accorded a private divisions of land are created which abut a

riparian owner. For example, in Wisconsin: stream or lake, "public access at least 60
"County boards have condemnation powers to feet wide" must be provided so that public
provide' public highways to navigable waters, access exists at not more than one-half mile
In the Same manner, town boards have intervals. But the definition of sub-
condemnation powers to reserve river fronts division is quite restrictive, and in the
and .lake shores for public use. The town northern sectors of the state, the sf._tute is
also has authority to build an access road often avoided or ignored. Also, the statute
to the public shoreline area and may condemn has no effect on shoreland not "subdivided"--
land for that purpose. Village boards have for example, it is not subdivided when four

slmilar condemnation powers. City governing or fewer lots are created or when more than
bodies may acquire, by condemnation or other four lots of over an acre and a half each
means, rights of access to and the use of are created. (Citations omitted, emphasis
waters, scenic or other easements, or other added). ''29

property or interests in property for public
purposes ,,25 , Besides defensive suits by riparians

against public users, the body of cases

State aid for the acquisition by local includes riparian vs. riparian to resolve

government bodies of lands or interests to confllcting property uses, riparian vs.
provide access to navigable lakes and Federal, State, or Local Governments to

streams is provided by various statutes resist eminent domain (condemnation); or to - .
including t̀hose implementing the ORAP resist,regulations or zoning. 30
programs. This kind of grant assistance,

in expanding direct governmental property E. FEDERAL GOVERNMENT IN ITS REGULATORY
control, reflects the role of both Federal ROLE
and State governments as investors as well
as riparian owners. The river widens. Commodore Coma's

excursion boat approaches a low bridge
D, PRIVATE LAWSUITS TO VINDICATE RIPARIAN maintained by a township. As Sig watches in
RIGHTS horror, a tall lady standing up in the bow

eating a sandwlch suddenly drops "to the deck

Ominous woods lie ahead of Sig on both as the Commodore swerves the boat violently

sldesof the river, the trees festooned with toward the higher bridge center. Had she
"No Trespassing" signs. He approaches the not dropped, she might well have had nowhere
land of the grim Fafner. to insert the rest of her sandwich. 31

Fafner is grimmer than usual. The With a volley of seven-seas oaths, the
constant roar of Hildy's towboat has put his Commodore swears to go to court to compel
nerves0n edge. 26 He recently had to sue the township to abate the bridge as a

some nonr_parians for trapping his nuisance.
" mUskrats.27 Last _winter some members of

Hildy's Committee for an Ice Pageant In his violent swerve, the Commodore

celebrating "Miss Nonriparian Ice Skater" lost control, placing the boat in the
tried to saw ice blocks from his segment of opposite channel, so that the powerful speed-
the flyer. 28 He sued of course, boat, towing Hildy rapidly back upstream,

collided violently with the excursion boat.

Now a.hapless nonriparian, who has tried In the fire and explosion that followed, one

tO bring a boat across Fafner's land, is passenger was drowned, several others were
trapped. The two struggle on the riverbank injured, and both boats were demolished.
as Fafner tries to qet a license number Damage claims totalling several million

while .invoking. Doemel v. J_tz in a dollars were subsequently filed. .
terrifying growl.

In several of the lawsuits filed in

If the Wisconsin Supreme Court declines State courts, attorneys for both the Commo-
to reverse or distinguish this old decision, dore's Company and the owner of Hildy's tow
the nonriparian will be found in trespass boat moved that the cases be removed to

unless his attorney can find some suitable Federal court on the grounds that the town-

, . _ , .



ship had failed tO secure approval for the F. STATE GOVERNMENTS IN THEIR REGULATORY -
bridge construction from the Corps of ROLE
Engineers. Further, they claimed that the

Admiralty Jurisdiction of the Federal Although shaken by the tragic accident,
8overnment attached under Art. IZI sec. 2 of Slg continues his Rind journey. Ahead, on
the COnstitution. Because the Commodore's both banks, lle the extensive riparian | mboat and company were both owned by a large holdings of Alberlch, a wealthy retired

conglomerate, Nippon-Hewes, Ltd., the eccentric. S1g has to change course to
practical effect might be to limit recovery avoid a pier Juttlng into the river that
of damages so as not to exceed the value of moors AlberlchWs powerful speedboat,
the boat Under the peculiar Limltatlon of "Wotan Ill". 38
Liability Doctrine in Admiralty Law. 32

Although the R/nd here "is navigable in
fact" under the liberal Wisconsin test for

attachment of public rights, it is upstream
The to'ship argued that although the from the Schmldlap Memorial Bridge. There- .

Rind at the accident point was "navigable fore, although a potential Federal "para-

in fact" und_er State law for the purposes of mount" navigation easement exists, it has
the Trust Doctrine 33 and the attachment of not yet been asserted to displace or
public rights, it was not for the purposes of ° supplement State licensing authority for the
the Commerce Clause of the U.S. Constitution pier.
and the "paramount navigation easement" of

the United" States. They introduced a Code Under Wisconsin law, Alberlch owns his
•of Federal Resulatlons volume 3_ listing the land from each bank to the thread of the
Rind for dredging and other national stream. Because he owns both banks, he has . _.
navigation improvement purposes as being legal title to the entire riverbed. 39 His
"navigable to the Schm/dlap Memorial Bridge"- ownership is subject to all public rights as
-whichwas 3 miles downstream from the developed by Wisconsin case law and the
acc ldent site. They introduced evidence of legislature however. This is theoretically
DNE approval of'the bridge constructlon. 35 so because, long ago, the courts frowned on
TO thecontentlon that the river included naked assertions of the State ts Police Power

waters subject to the Jurisdiction of the under the Tenth Amendment. Therefore, a
United States under the Coast Guard regula- quasl-property concept, the Trust Doctrine,
tlons because the headwaters and substantial was developed to rationalize the State's
segments flowed through Natlonal Forest land, "poliO" restrictions on the use of private
the township introduced a letter from the property. _0 The State, and before it the
CoastGuard District Commandant in 1958 to Territory, were always supposed to hold the

the Wis_onsln Legislative Council. For the moving water body as the_ corpus of a trust
purposes of enforcement of federal navlga- for all the people. _ A_though the soll title
tlon, vessel inspection, and boating laws, passed to the rlparlan, the moving water did
the Coast Guard has interpreted the term as not. Therefore, the State could regulate
meaning "the navigable waters of the United water surface, use and compel reasonable

• States. ''36 water consumption. Because Alberlch' s pier
extends into the corpus and interferes with

at least some public rights of navigation
These are two vivid, if perhaps or recreation, it has to be licensed by the

_Icai, instances where Federal regulatory DNE.
powers were_r_t applied using the llberal
Federal tests for navigability under the The concept creates some odd results at

Commerce Clause. More often under this times when literally applied, but it seems
Clause, such' regulatory agencies as the to work, and is deeply embedded in Wisconsin
Environmental Protection Agency, Corps of property law. _2

Engineers, Federal Power CommissiOn,
Commerce Department, and Coast Guard take Utilizing Police Powers under the Tenth
u__%ive actions such as improving or Amendment and the Trust Doctrine, numerous
regulatlng navigation or building dams, bureaus and commissions cantering around the

r_gut_ve actions such as prohibiting waste DNR perform many of the same basic regula-
discharge or regulating point and nonpoint tory duties as their Federal counterparts in
source pollution, or permissive actions such the a_irmative improvement work, negative
as licensing a wide variety of projects or protective activities, and permissive
practices. 37 licensing. In addition they have the added
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task of supervising and approving standards CONCLUSIONS
for local governments when these zone or
regulate river activity. Sig comes ashore on the highway right-

of_way at the Schmidlap Memorial Bridge,
ending his Rind Journey. He tosses the

-G. LOCAL GOVERNMENTS IN THEIR REG_TORY Magic Octagon back into the Rind. He has BROLE learned:

PasSing gingerly by Alberich's pier, 1. That three levels of government and
ylelding careful right-of-way to departing many agencies are busy sponsoring or invest-
boats as required by local ordinamees, Sig ing so that more members of the public can

hears a violent discussion between the Chief legally get on the river to enjoy public
of the township Water Safety Patrol and rights.
Alberlch. A Joint Township Ordinance b3 has

been adopted flatly limiting boat 'horsepower 2. That having more people on the river
on this part of the river, and the Notan Ill does not necessarily mean an expansion of

far exceeds-the limit. Alberich tells the public rights as court defined, although
Chlef'that_the ordinance violates Wisconsin seemingly it curtails or restricts the

Statute § 30.77 and is contrary to the case enjoyment of some exclusive private rights.
law. "Section 30.77 provides that any

munlclpalltymay enact ordinances that are 3. That more people on the river

instrict conformity with the Statewlde seemingly requlres more regulation by more

provlsions regarding boating, water skiing governmental agencies, thus restricting
and skin diving and with the rules of the public rights as court defined.
Department of Natural Resources. Any town, .

village or city, in the interest of public 4. That the courts' theories ration-
health Or safety, may enact ordinances allzlng these problems have an air of

relative to the equipment, use or operation unreality, founded as they are on archaic
of boats, water skiing and skin diving if property law concepts.
they are not contrary to or inconsistent
_rlth/the Statewide provisions "_b• 5. That goals or objectives to

balance all these conflicting interests are
Because counties and municipalities are left to the creative tensions and sometimes

"creatures of the State", care must be rivalries among many levels:e_ government.
exercised to avoid unlawful delegation of Perhaps it will work out.
the State' s public trust responsibilities

for navigable waters. Local governments, Meanwhile, Hildy awaits him at the

through zoning and regulation under State bridge in her red convertible, her blonde
superivislon, may llmlt commercial and hair only slightly singed from the accident,

industrial activities and farming, define calling: 0 SiegfPied" Dein war ich yon
and zone flood plains, and otherwise aid the _e '_9 We'd better let him go now.State in its role as trustee, b5

H.Pz!VATELAWSVlTSTOW_ZCATZPUBLZC
" RIC._S.

FOOTNOTES

Alberich is further annoyed because Moe
Mime., the Well known metallurgist and

champion of public rights, has Just filed IT_ statements or views ezpressed here-
Suit against him alleging that because a part in are ezclusiveZy those of the author and
of Alberic_'s river frontage is under the do not _cess_ly represent the views or

Forest Cropland law,_6 he (Mime) cannot only poZ_oies of the United States Department of
hu_..and fish.there, but also bring his boat Agr'[_Z_ure, nor mzy ser_oice, fu_tion, or .
across it for river access. _7 The suit is agency i_Zuded within or oow_ected with
still pending. . thatj or any other federal bod_. ,

Meanwhile, Commodore Coma, filing suit 2G. G. Waite, A Four State Comparative

agains t the township to abate the bridge (a Analysis of Public Rights in Water (1967)
riparian suing to vindicate a public right) (hereafter _ted us Waite, Comparative
is told by the Court that he lacks standing Analysis) ; T. /n_er, The Common Law Back-
to sue. _8 ground of the Riparian Doctrine, 28 Mo. L.
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Rev. 60 (_968); B. Ellis, J. B. Beusoher, 94, 177, 292 (hereafter "The Recreation
C. Howard, J. P. DeBraal, Water Use Law and Imperative'9.
Admlnlstratlon in Wisconsin (1970) (here-

after _ited as Water Use Law), especially 8The Recreation Imperative,supra, Oh.
Ch. _ and 9. 3j pp. 26-37j 84-8,5. "_

3j. A. Kusler, Carrying Capacity 9Ibld,p. 135. In the Northeast, he I I
Controls for Water Recreation Uses/ 19?S would have to share _th about 1,139 other
Univ. Of Wis. L. Rev. I; G. G. Waite, The people.
Dilemma of Water Recreation and a Suggested
Solution, t958 Univ. of Wis. L. Rev. 542. 101bid,pp. 154-1S_.
For a bl_stering attack on governmenta_
control of natural resources under Vermont
Act 250 see J. McC_heryj The New Feudal- IlOf the 766 million acres of land and
is=, 5Environmental Law 676-702 (1974- inland water surface held by the United
197_): "The central thrust of the Ye_nont Statesj 728 mill_on acres are held _n a
experience: the effort to replace freehold proprietarial capacity. Less than I/20 i8
property by s'ocial_property,which is the held under exclusive legislativejurisdiction
basic tenet of the New Feudalism;"but where the State in which the land is located
compare Waite, Comparativehmalysls, supra, ' has ceded all power to make laws and reguZa-
p. $: "Ezt_ding some control to non- tions to the Federal Government. However,
riparian8 representsa major triumph of under the Supremac_Clause of the Constitu-
political dbmocracy over _and-based tion and Art. IF, Sec. 3j the Property
feudalism" (obviouslythe gentlemen differ Clause, State authority to control Federal
s:omewhaton their definitionsof "feuds- property and activities is limited."A State , _-
Zism");and J. L. Saz, Takings Private has civil and criminal jurisdiction over
Property and Public Rights, 81 Yale Law lands within its limit belonging to the
Journal 149 (Zg?I): "The public has rights United States, but this jurisdictiondoes not
as well as property caners;" (thepresent e_end to any matter that is not consistent
author's exper._cheeswith lcnz_r reaction with the full power of the United States to
in the :MissouriOzarks to condemnation protect its land, to control their use, and
proceedingsfor the Eleven Point River under to prescribe in what manner others may
the Wild and Scenic Rivers Act have convino- a_quire rights in them. Opinion of the
ed him that _here is a problem_ but the Solicitor, U.S. Dept. of Agriculture,No.
protestors are still far from taking to the 728. But see: K. S. Landstrom, State and
barricades). Local GovernmentalRegulation of Private

Land Using Activities on Federal Lands, ?
_Waite, ComparativeAnalysis, supra, Natural Resources Lawyer 77 (1974): Several

p. 11. forms of local governmentmay overlap upon
the territorywithin which the tract of

5Thebalance, in Wisconsin, seems to Federal proprietary land is located. Under
have sw_ heavily in the seventies toward a complex of overlappingexisting and

public users rights in zoning of shoreline potential Federal_ State and local land use
areas,_and regulation of riparian owners, regals:torycontrols, and with a maze of

• Just v. Mar_aette County, _6 Wis. 2d 7, 201 regulatory controls from various levels of
N.W.2d 761 (1972). For a thorough analysis government not based on land usage, the
of this case and the general state of the importanceof seeing that State or local
law, see: F. Bosselman, D. CalZies, J. governmental contraZ_ are extended to cover
Bantu The Taking Issue (1973),pp. 161, _I?, Federal proprietary lands mag be overlooked.
260, 29.5. However, the Supreme Court, in several very

" recent decisions, has reemphasizedthat the
656 CFR _1.1(a)(2) "Temporar_use or States may not regulate fedez_l installations

Occupancy of National Forest Lxnds by indiv- and activitieswithout "a clear congressional
iduals for _ainping_picnicking,hiking, mandate," or "specificcongressionalaction"
fishing, hunting, riding, boating, parking that makes this authorizationof State
of vehicles and similar purposes may be regulation "clearand unambiguous." Such
allowed _ithout a permit...." Congressionalwaivers are virtually non-

ezistent at this time. See EPA v. Callfor-

7Con_nitteeon Interior a Insular nla, 74-145_, decided June ?_ 19?6, 44 LE
Affairs, U.S, Senate, The Recreation 4781, 8 ERC 2089; Hancock v. Traln,--U.S.--,
Imperative,95d Cong. 8d Ses8. (1974),pp. 96 Sup. Ct. 2006, 201_ Kleppe v. New Mexlco,
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-,U.S.--j 96 Sup. Ct. 828_ (1976), 44 LW 22Doeme1v. 3ant:z, 180 Wis. 28_5, 193 N.
48?8 (6/17/?6). W. 393 (1923). Based on the c_thort8

research to Septe_eriT, 1976, 1S subsequent
12Walte,C0mparatlve_alysls, supra, cases in Fisconsin had cited the Doe=el oaee

16; O/son v. Merrill, 4_ Fis. 805 (!877), with approval,and it had not been overruled.

wlZlow River Club v. Wade, ZOO Fis. 86, Six other eastern States had also cited it B76 N.W. =878 (1898);Water Ose Law, supra, 40. as authority. Consider,however, the same
Court's views when another factor is insert-

13walte, ComparativeAnalysls, supra 9 ed. In Polebltzkev. John Week Lumber Co.,
and footnote 18. The term is that of Dean 163 Wis. 382, IS8 N.W. 68 G 916), it was
Yre_ease Who _rgued that the right of an held lawful to enter on the riparian shore
_ndividual to s=e to enforce the public for loggingpurposes between the two water
rightshas not been clearly settled, marks. Recall the log test for navigability

and Wisconsin'spast interest in the timber
l_ez_: Would a local ordinanceor DNR industry--importantinsight can thereby be

Re_iation barring '_ottlesand cans" be gained as to how the list of public rights

enforceable? Or politicallyfeasible? is formed. A lot depends on the era.
J

15Statev. Public Serv. Comm., 8?5 Wis. 23Elder v. De/cour (Missouri),269 S.W.
112, 118, 81 N.Y.Sd 71 (19_7);Muench v. ' 8d, 1? (1954).
Public Serv._Comm., 861 Wis. 498, _06-508,
53 N.W.8d _14, 880-68I (19_8);Nekoosa- 2_Water Use Imw, supra, p. 17_-I79.
Edwards Paper co. v Railroad Comm., 801 Wi8.
40, 42; 888 N.W. 144, 147, 889 N.W. 651 25Ibld,176.
(1950). Water Use Law, supra, Ch. 9. - -
Public rights in Wisconsinappear to include 26Fafner has scant legal remedy at
fishing, hunting, boating for pleasure, present except the law of nuisancej or
sailing, sui_ng, skating, water skiing and possibly local ordinance violation. See:
the enjo_ent of scenic beauty on navigable Noise _ontrol Act of 1978, 48 U.S.C.A. § 4901,
waters. Many other eastern Stateshave a et seq. Thus far, Federal efforts have been
maoh shorter, more limited list as to rivers directed toward large scale aircraft and
and streams. An interestingand unresolved highway problems, and manufacturing sources.
Constitutional_question is whether the State Local noise problems have been left to State
can ever be called on to pay just com_ensa- or local regulation. Cf.: motorcycle noise.
tion if it broadly e=pands these public See Note 44 below for one effort by local
rights to strikingly diminish traditional ordinances in Wisconsinto prescribe horse-
rip_ rights. See Water Use Law, supra, power limits.
pp. 4_ note 100 and 68 note 198.

27Munnlnghoffv. Wis. Conservation
16Water Use Law, supra,pp. 17S-176; The Comm., 8S5 W/8. 8_2, 38 N.W.Sd. 712 (1949)

RecreatiOn Imperative,supra, 175. held that the riparian had the exclusive
right to propagate muskrats.

!TWis. Sty. Annot § 87.0_-88.11($).
28Haase v. Kingston Co-operative

18 .Atty. Gen., October 17, 1974 (see Creamery Assoc., 212 Wi8. _84, 8_0 N.W. 444
•Wis. Stat. 88.04). (Ig_Z)gave the riparian the exclusiveright

to use of the ice, but recognized the public
right to ice skate on the frozen surface

!gwaterUse Law, supra, 176. (obviouslyaway from areas where the
' ' riparian is cutting the ice). Query: in a

20Ib_d, 177, Ch. _ Wis. Star. Armor. olearcut factual situation involvingice
fishing, who would prevail in Wisconsin?
Riparian or public?

21See note I_, supra. It is sometimes
diffiou_t to detez_ne when a riparian may 29Water Use Law, supra, pp. 174-17_. .
be suing for diminution of value to his
property or business (riparian)and when he _°See e.g., Water Use Law, supra,
is asserting his public rights as a citizen, agriculturalirrigation 8_6-868, shoreland
See Walte, ComparativeAnalysis, p. 89, and rights $6, zoning (localgovernment) 408,
note 17 (den_aZof _ monopoly of access to obstructionsto navigation 3_, access 19,
navigablewaters). _, cattle watering, reasonable use 18,
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protection from municipal sewer pollution rivers that have been improved by the Corps
$98-399, etc. of Engineers have been declared by that

agency to be navigablewaters of the United
31Comparewith s_lar hazards in States throughoutall or part of their

traveling by post coach in early Victorian length." The Admiral listed a few rivers
Englm_ as recountedby the devilish Mr. that had been held navigable but sdid it was
Alfred Jingle in Charles Dickens P:l.ck_ck impossible to list all the Federal ncoigable
Papers, p. $$, Signet Classics (1964). waters in the State. The Admiral said the

' Coast Guard recognizes its responsibilityto
32B.L.Auten, The Role of the U.S. Coast enforce the Federal statutes on all these

Guard and-StateAgencles in the Promotion waters but indicuted it didn't have enough
of Boating Safety, 37 Temple Law _erly men or equipment to do so. J. B. Au_en, The
446, 450 (1.964);L. R. BaroZdsj Limitation Pole of the Coast Guard and State Agencies
of Liability and its Applicationto in the Promotion of Boating Safety, op. c/t.,
Pleasure Boats, 37 Temple Law _a_rt_rly p. 460. The Coast Guard und other Federal
423-44_ (_964);G. G. Waite, Pleasure agencies determine_hioh waters are navigable
Boating in a Federal Union, 70 Buffalo Loa_ and thus designate the eztent of their
Journal 42?,44?, 439.; J. S. Gibson, jurisdiction;i.e., they promulgate rulings
L1ab111tyUnder State and Federal Law: or issue statementsof opinion with respect
Boating and Water Sperts, 11 Washburn Law to the navigabilityof specific waters in
Journal 418-439 (1.971.-19?2). ' connection with the administrationof the

functions or responsibilitiesassigned them

33See _nfra, notes $9-42. Rivers may be by Congress. Bowe_er, these rules or
(a) nav_3able in fact under the Federal test statements of opinion do not conclusively
so as to authorize dredging,channel improve- establish jurisdiction,because the juris-
men#_ FPC dam lioenslng,EPA pollution diction of the United States can be con-
regulation, Coast Guard policing and elusivel9 determined only through judicial " "
navigation control, etc.; (b) navigablein proceedings. In any event, fe_l jurisdic-
fa_t under the State test so as to authorize tion is determinedaccording to Federal law
exercise of enforceablepublic rights; allow rather than according to the rule prevailing
state Or local agencies to apply licensing in the State where the waters are located.
and restrictionson dredging, improvements, There are several practical consequences
zone_ etc.; or (e) non-navigable. In resulting from the applicationof Federal
Wisconsin, due to the liberal test, it is A._}niraltyjurisdictionrather than State law
hard to find a river in oatego_ (c). (a) _n a boating acoident. (D LCmitation of
and (b) ean and do often coincide, and the li_ility might applg. (2) No jury trial.
_ooatibn Or national importance of the river (,T) ComparatiVenegligence, as federally

interpreted--espeoial_9eignifioantin oon-
or a segment of it is the key. trib_tor_negligenoe states. (4) The _eird

doctrine from The Jumna, 149 Fed. 1'?.1 (2d.
S_See e.g., $_ CFR Part 2 (CoastGuard); Ciro. i906) dealing uith damage arising from

_ CFR Part.209 (Co_s of Engineers) - a oause that is "ineor_tab_e." See D.
obviouslybecause the Rind is a fictitiou_ Mattioni, Incidents of Maritime Coll_s_on
l_Per, yOu will search for it in vain by Law, 3? Temple Lmo _azPterly 4_6 (1964).
_.

• 35Water Use Law, supra, p. 487_ for a 37Water Use Law, supra, pp, 474-47'_.
discussionof the State's traditiona_
jurisdiction untll the Federal Government se]:bid, p. 1.66 - Bond v. WoJahn, 269 Wis.
determines to assert _ts Supremao_. ._2.S, 69 _.W._d 8.$8(_.9&_). (Riparia_vs.

boater for property dzvnageto pier e_tending
80 fee_ into the rover. The oou_t did not

S6G, G, Waite_ Pleasure Boatin8 _ a find s_ff_ent e_n_e taut the pier

Federal Union, op. _/t._ .,p. 442. The same interfe_ed _th __o z_gh_s.)
reach of a watercoursemcght be _ithin _he.
jurisdictionof the. FPC or Department of the S9Zb:l.d,p. 44. "The r_Ze that z',ipaz,i¢_
As_, _et Federal navigation r_ee might not rights ecist by virtue of the o_,erehip of
app_y _o it. In a letter to the. _ieoonein the Bank or ehor_ _n _ontaot _ith the _ater,
Leg_slatlveCounc%l of ganuzu_ 14_ 1958, <z_ not upon title to the soi_ under the
Adm%ral E. H. Th_ele, then Commander_ 9th _ater, has been uniformZ9 fo_Zo_ed in
Coast Guard Distriot_ etated: "Certain Wisoonsin."
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.. _OWalte, Comparative Analysis, supra, " adopted an ord_rnce prohibitingoperation

8j 29; 22. of boats having more than ,50 h.p. on water-
ways within the Town. Leiskej a resident

llbld,21j 22. having a ?6 h.p. boat sued. In Lelske v.
.Town_of Burlington, Civil No. 62-001 Bj

_2Ibid, 2_, 22. The same result might Racine County Court (4/17/64),the court B
be reached by stating that the 8taters held (I) Under the trust doctrine as set
police power applies to regulate r_par_ forth in the Muench oasej the subject matter
activities_and that members of the p_lio of the ordinancewas of Statewide concern.
are privileged (i.e.jfree from a charge of (2) The 19S9 Boating Act did not contemplate
trespass)as to certain enumerated this kind of local legislation. (8) Even
activities. Professor Waiters policy if delegationwere proper_ the classification
arguments on Continuing the doctrine (p. 19) standardswere unreasonable.
are persuasive however. Cases such as those
involvingmuskrats m_. _e (notes 26 and 2?) _5Water Use Law, supra, Ch. 1_ (404-
are a little hard to reconcile as he 434).

recognizes. Treatment of the corpus in
situations involvingtaoonite development, _6Ibtd, 404-484, 74- 7b; gis. star §
and the bulkheadingand extinctionof parts , 88.11(Dj ($); Wis. star. § _.8_1.
of the Fox River at Green Bay alsotake
some artful O'uggling. See Wa_er Use Law, _TIbld, I?_-I?_.
SUpra, ?2-?8_ _6_-_6_ (taoonite);15_-75_
(bulk_adi_3) - Town of Ashwaubenonv. _8Con_odoreComa _ght or m_ht not be
Publlc Serv. Comm., 22 Wis, 2d. _8_ 12_ sucoessful_depending upon the weight us a
N.W. gd 847 (1968); ,126 N.W. 2d _67 (1964). preoedent accorded to Captain Soma Boa_ Line,. - _-

Inc., v. City of Wisconsin Dells, _$ Wis.
_d. 8_8_ 20_ N.W.2d _69 (197_)_, Which

_3Wa_er Use Law, supra, 61S (Appendix appeared to sa_ that an individualmember
F) shows an ordinancepromulgatedin the of the public lucked standing to abate a
name of two towns and a village that public bridge.
illustratesthe joint approach. It does
not have a horsepower restriction. _9Thiso_d other odd-tug ends of German

throughoutare from the sound track of
Deutsche Gr_ophon Gesellsohaft_s ver_ fine

_Wa_er Use Law, supra, _06; R. W, reoordingof Richard Wag_res Stegrted,
_t_er, Chaos or Uniformity in Boating Berliner Philhurmoniker_Herbert yon
Re_ulatlons? The State as Trustee of _aja_ conducting. The author gratefully
Navigable Waters, 196_ _is, L, Rev, 311. ___e_e8 the ins_z_tion thus provided.
See p. _!7. The To_n Board of Bur_i,gton, An_ sour notes in the transcriptionare has
(Raei_ COtOZtg) WCsco_'_n, on ,Pa_e I:Z_ !98_=, o_n.
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.. ' URBAN RIVERS AS RECREATION RESOURCES I -_..................._ ,-
_.

Clare A. Gunn,Professor
Recreation and Parks Department I

.. Texas A&M University, College Station, Texas

o

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, revitalization of downtown, provision of lei-
sure activlty, and increas@s in Jobs, incomes, and taxes
generated through commercial enterprises related to

.. development.

_URBANRIVERSAS RECREATIONRESOURCES RIBBONAND NODE TYPES

Recent emphasls upon wildand scenlc From a planning and development polnt
flyers tends to overlook an equally Impor- of vlew, urban river recreation seems gen-
tant segment of recreational resource--the erally to be of two types--ribbon and node.

urban river _ While there is much merit in The ribbon type treats a waterway as a park-
programs to save the more fragile and prim- way by providing an esthetically pleasing
itive river landscapes, the recreational setting for distances along the watercourse.
opportunities of urban rivers seem even more The node type provides a concentrated land-
abundant. Fortunately, in Amerlca today, water interface at one location. Both are
many urban river landscapes are experiencing excellent demonstrations of waterway renewal

a renaissance of conservation and development in an urban setting.
interest. Study of these trends shows that

recreational potential is high but each city The node type is well illustrated by
demands Special. study and planning, the San Antonio River Walk (fig. I). This

, four-by-six-block inner city complex is a
Thegreat potential of urban rivers concentrated mix of park and entertainment

Comes from their ability to serve so many functions in a beautiful naturalistlc set-
mi11ions of people. Both soclal and eco- tlng. The park, points of interest, and

nomicgains_are abundant whenever the rich business elements are Intrlcately inter-
resource assets of urban river corridors twined, forming a new amalgam. This amalgam
are redirected from waste Containers and has characteristics of each element but also

carriers to places of beauty, repose, and is a unified whole with identity all its
of great recreational utility. It is slgnif- own.
icant that the National Park Service, cus-
todian of the prime natural wonders of the A landscape analysis of the River Walk
country, should state that "There is no indicated that it could be divided into four

doubt that a thriving recreation industry environmentally cohesive but discrete areas '
could be developed on most rivers of the ( Gunnet al. 1972 ) (fig. 2). Area "A"

United States, andsuch development would contains landscaped walk.mys along the
be most appropriate_ not to say profitable, river but no shops. It offers open space
at places where the river runs through and footpath linkage between the core and
heavily populated areas" ( Sudia [n.d.] ). upper San Antonio. Area "B" is functionally
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Figure l.--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 seml-trop- proud of it and express no concern over the
ical setting, flanked by a few hotels, a fact that over 74 percent of the visitors

library and a hospital. Area "C" offers a are from out of town. They know the River
,pleasant _landscape setting and features many Walk as "a great thing". "We take all our
shops, restaurants, hotels and places of visitors to the River." "I love it; I go
entertainment. Area "D" is entirely man- as often as possible." "...appreciate just
made, excavated in 1968 to link the natural knowning it's there" ( Gunn et al. 1972 ).
hor sehoe bend of the river to a new civic

center complex of theater, exhibition• e

building, and arena. The visitors, which reflect a very
• broad range of ethnic, age and income char-

. Survey of both visitors and voters of acterlstlcs, llke it because of: "trees,
.San Antonio proved the River Walk to be a quiet, nature; feel more at home than any-
popular as Well as a popularly-supported where else;" "lots of good views, pleasant

civic feature. The voters are extremely to walk along, peaceful, no cares, fact

20
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Figure 2.--_'u_ River Walk occupies a rel-
" atively small area in downtown San

Antonio and consists of four landscape
environmental zones.

that _h.ere is a river." "Clean, green at- development may have focal points but is

rmosphere; helps relax--like a vacation spot dominantly a linear corridor concept. The

in .themiddle of town" ( Gunn et al. 1972 ). city of Wichita is pursuing this concept
along the Arkansas and Little Arkansas

Although the River-Walkhas had both Rivers (fig. 3).
lay.and professlonal design inputs, it is
not the result of one single plan at one

time. Perhaps this Is In its favor. It Stimulated by urban blight in the core
has avoided a narrow, single-purpose and of the city, plans call for redevelopment of
sterile atmosphere that sometimes results the entire corridor, from core to the
from slngular planning effort. Local clt- countryside, both to the north and south.

izen groups, governmental offices, archi- "To be able to hike to the country from the
tects,landscape architects and engineers heart of the city brines a great recreational
have made valuable input from time to time. resource close to those whose needs are

.One visitor expressed his reaction this greatest." Thus was the challenge expressed
way, "DeSigned in sense that keeps human in a report in 1968 ( River Corridor 1968 ).
-proportions, not regimented; not a national

park, but commerclal and natural--takes Contrary to the node type of urban
into accOunt all human actlvities--dinlng, recreational water use, the theme is one

night life, relaxing; fact is downtown but of a series of regional parks utilizing
completely divorced from city; like in both river and riverside. This linkage

•country" ( Gunn et al. 1974 ). between the river proper and its setting
was identified early in Wichita--a part of

Rather than wait for Some slngle agency the comprehensive plan of 1923, park con-

to conceive, plan, and manage this area, cepts in 1934, and open space and park
as many as six-major orga'nlzatlons and plans in 1965 by the Sedgwlck County Metro- '
agencie s collaborated on River Walk plannlng politan Area Commission ( River Corridor
and management, it demonstrates that it 1968 ).

can be done, and done effectivelY , and, at
the Same time, that the integrity of each Rather than provide concentrated rec-
organization-to retained, reatlonal destination uses, such as those

of the San Antonio River Walk, the objectives
The ribbon type of recreational river here are to provide for activities dispersed
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Figure 3.--_he ribbon type of urban river

• park and recreational development is
being implemented in Wichita, Kansas . .
along the Arkansas River.

throughout the river corridor. These In-
clude: walking for pleasure, driving for URBAN-RURALSYSTEMS

-pleasure, blcycllng, slght-seelng, boatlng,
nature walks, horseback rldlng, water Recreational waterways that include
sk!lng, and hlklng. Plans for the acqulsltlon both urban and rural (not wlld) settlngs
and redevelopment of sltes for these purposes offer a new challenge wlth great promlse
are gradually belng implemented, for both node and rlbbon types of develop-

ment. Instead of treatlng each segment
As is true for most urban flyer rec- (urban and rural) separately, there are

teat!on development, water stabilization is advantages of coordlnatlng plans. Two out-
crltlcal Wlchlta implemented its plan for standing examples, one in Canada and one
flood control in the early1960's, dlrectlng in the Unlted States, are worthy of study.
floodwaters around the west slde of the

City. Through urban renewal, strong clty The Trent-Severn-Rldeau Waterway In

council leadershlp, and other sources, an Ontarlo (flg. 4) extends 425 tulles and
Inflatable dam has created an important utlllzes old water transportatlon routes,
reservoir. This water body offers a variety orlglnally used by Indlans and fur traders
of esthetlc and recreatlonal activities ( Rldeau 1971 , Qulnte 1973 ). The water-

and tles thenew conventlon°center to hotels way was bullt for commerclal shlpplng put-
and other adjacent land uses. Aquatlc poses In the early 1800's to avoid Indlan
festivals and other recreatlonal uses now and American confllct in the open waters of
spark interest in downtown actlvltles ( Gunn Lakes Ontarlo and Erle. Therefore, both
etal. 1974 ). land and water recreatlonlsts now have

opportunltles Of viewing both urban and
Throughstrong leadership of the plan- rural landscapes and hlstorlc sltes along '

nlngdlrector and publlc support of programs the way.

to lmpr0ve the water corrldor throughout
the clty, Wlchlta now enjoys a major ten- Of speclal interest are the 92 locks,

alssance of water as a clvlcamenlty in llnklng 33 lakes and 6major rivers. Many
the everyday llfe of Its cltlzens, of the locks are stlll hand operated, Just
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Figure 4.--The _rent-Bevern, Bay of uinte
and Rideau Wateruays are interconnected
and offer a #26-mile scenic and historic
corridor in Ontario, Canada.

;,

as they were from the beginning. At ' action groups to develop further work
Peterborough Is the highest hydraulic llft ( CORTS 1975 ). One was the CORTS Advisory
lock in the world. Two chambers, 33 by 140 Committee composed of private citizens and

feet, actual!y llft and lower the boater in the other was the CORTS Agreement Board
the water a helght of 65 feet to the next providing government Input.
level of the canal.

Of course, the greatest obstacle to Already, some development oriented to
planning such a corridor Is the complexlty the waterway, In addition to the locks and
of existing development and levels of lock sltes, has taken place. The federal
government. The waterway corridor has a government has Committed $44 m111ion to the

populatlon of 800,000; includes 6 cities, waterway over the 4yearperlod, 1975 to 1979.
6 towns and 19 vlllages;and Includes In 1973, the total cost to government was
portions of 104munlclpalltles, 2 reglonal about $12.9 million. Restaurants, marinas

governments and 9 counties. The federal and parks are being added. New services--
government has control of the water and lodging, tours, restaurants--are needed.
lock-slte.lands but other publlc lands The reglonal office of Parks Canada is in-

remain wlth the Crown in the right of ventorylng characteristics of their lock
Ontario. In 1969 on the Trent-Severn seg- sites along the Rldeau. Ontario Is Inl-
ment alone, there were 25,000 cottages en tlatlng a program of provincial development

route and an addltlonal 12,000 cottages on pollcy and plan for their lands. While much
adjacent reservoirs. About 26,000 vessels Is stlll in the plannlng stage, thls water-
use theseWaterways for recreation purposes way corridor represents a concerted regional
today_therels no longer any commercial use. effort to coordlnate development for obJec-• .

tlves of recreation and tourism as well as

AS a result of growing interest in rec- for conservation.
reatlonal use Of these old commerclal ship-
ping lanes, the federal Minister of Transport The New York State Canal Recreation
.and the ontario Minister of Tourlsm and In- Development Program represents another
formation announced In 1967 that both federal example of rural-urban reglonal waterway

and Provlnclal.governments would Jolntly plannlng and development (.New York 1975 ).
study and plan for the future of thls cot- The 524-mlle Barge Canal route shown In
ridor, The Canada-Ontarlo-Rldeau-Trent- figure 5 was chosen as the first effort of

Severn (CORTS)_Committee was formed and the State In establlshlng the Statewlde
sponsored studles resultlng In twomaJor system of recreatlonways. As wlth Ontario,
reports that were given wlde clrculatlon, these were originally constructed for com- '
These reports provided baslc descrlptive merclal transportation. Portions still
informatlonabout the corrldor and stlm- offer thls but recreational use continues

ulated both private and governmental a6tlon, to outstrip thls function. Included are
On February 20, 1975, a CORTS signing cere- the Erle Canal, Oswego Canal, Cayuga'Seneca
mony launched further action, forming two Canal and the Champlain Canal.
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Figure 5.--i_e State of New York is devel-

oping the recreationaZ potential of a
6_4-mile "corridor of old Barge canals.

J

Theplanning and development of this , and historical societies. OPR is working
extensive corridor is both urgent and tom- closely with local zoning boards and devel-
plicated. Portions of the waterway are opera to create compatible land uses adja-
already overused, especially urbanized areas cent to lock sitds and waterway parks. For

with a notable need for boating, camping, example, "during the s-mmer of 1973, six
day-use, fishing, winter and trail activ- canal parks and three trails were developed
ities. The Canal passes through 21 coun- by OPR in cooperation with DOT as a pilot - -
ties, two-thlrds of which are highly urban- project. The project was an overwhelming
ized. The population of the region was success with an attendance of over 200,000

_.27 million in 1975 and is projected to be in one season and became the basis for con-
5.05 million by 1990. tinuing canal development" ( New York 1975 ).

..

Rather than create a new canal author-

ity, New York has decided to plan, develop Recommendations have been made for over

and manage on a collaborative basis using 100 sites on the entire waterway. In each,
existing agencies. The key actors are the comments are made on the type of recrea-
State Department of Transportation (DOT) tional activity desired, the physical de-
and the Office of Parks and Recreation velopmentneeded, and the agencies who need

(OPR). DOT manages the canal system and to collaborate for development. Most of
retains transportation as primary respon- the recommendations are for swimming, camp-
sibility. It also operates and maintains ing, ice skating, horseback riding, boating,
those parks and trails located at lock snowmobiling, motorized vehicle use, hunt-
sites. OPR has responsibility for rec- ing and fishing, but emphasis is also placed
reation, agreeing that recreation shall not on interpretive programs and development
interfere with transportation functions, of historic sites and structures.
The agreement between DOT and OPR allows

for policy changes as the planning process In 1975, about 174,000 people used the
dictates and as experience, awareness and canal parks; another 30,000 used the old tow

usage evolve. "This flexible attitude will path trails. The State park attendants not

allow new demands and knowledge to be in- only maintain the lock parks but also pro-
corporatedinto the System" ( New York vide interesting interpretive programs for
1975 ). . the visitors ( Dyer 1976 ). While most of

this use was at the State park lock sites,
In addition, many other units of additional canal facilities are being de-

government and local community groups are veloped by municipalities of St. Johnsville,
becoming an integral part of the program: Fulton, Montezuma, and Lockport ( Guide to
the Department Of Environmental Conserva- Outdoor Recreation 1976 ).

tion, Bureau of Outdoor Recreation, Corps
of Engineers, National Wildlife Service, This example is also demonstrating new
National Park Service, Soil Conservation collaboration and cooperation on a large

Service, regional planning boards, town, scale to provide new recreational oppor-
village and city planning agencies and trail tunities from urban and rural waters at the
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same time they are glven greater conserva- Galveston-Texas City--"Resources not readily ..........._........
tion and protective measures, available--too many restrictions in the city

core." Colorado Springs--"To date, the city
has. turned its back to its waterways."

REDEVELOPMENTPROBLEMS Harrisburg, Pennsylvania--"City has not had
the financial resources to expend on park IBecause most urban rivers have been and recreation expansion" ( Hanna 1974 ). B

used (and abused) for other purposes, rec-

reational use today generally demands
redevelopment. This is not an easy task. Hanna offers the following suggestions
It is complicated by the differences be- for cities contemplating redevelopment of

tween cities--phySical setting, historic . water resources for recreation:
background, financial capability, policies,
and objectives. Hanna's study in 1974 of I. Treat every situation as unique.
119 major cities in the United States re- Solutions in other cities may not apply.
vealed that even though redevelopment is 2. Create a proposal with which the

plagued with.many, obstacles, it is taking community can identify. Blue-sky proposals "
place. _ _ are bound to defeat.

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

For example, out of 107 major cities 4. An opportunistic approach that
that have water resources suitable for links development with some major event,
redevelopment, 68 had proposals, 59 had such as a fair, has merit.
proposals that had reached the planning 5. Anticipate funding problems before

stag.e, 28 were implementing plans and 14 they develop. . .
had completed" some kind of waterfront de- 6. Commitment by someone with action

velopment ( Hanna 1974 ). And, most of authority is important.
this _interest has developed since 1960. 7. Anticipate sources of opposition
A foliow-up study in 1976 shows that 12 and develop research information that either
mo_e cities have begun implementation corrects improbable plans or refutes the

(Hanna 1976 ). opposing arguments.
8. Enter into redevelopment with a

The initiators of projects were about high degree of professionalism--designs
equai1_ divided between government and non- that are creative but functional; funding
government groups. However, the majority that is possible; social sensitivity to

(64 percent) of projects that have resulted needs of the community; a sensible relation
in development were initiated by non- to local economics.
government organizations, such as downtown

businessmen, historlcal societies, service Further analysis of studies of urban
clubs, Chambers of Commerce, environmental recreation potential revealed the need for

groups and professlonal designers and plan- following a series of guidelines even though
nets. Hanna found that park departments each city has Unique conditions ( Gunnet

play a passive role, both for proposal ul. 1974 ). These guidellnes included three
_nitiation and implementation of projects, phases:

At the same time, if a nongovernment agent,
such as an architectural group, goes too (I) A city should perform a prelim-
far too fast, there is evidence to suggest inary investigation to identify water re-
the plans will be aborted. Local govern- sources and to assess their characteristics,
ments, at least for urban river recreation especially the factor of water level con-

projects, appear to function well as re- fro1. There Is llttle need in proceeding
sponse agents but not as initiators, further if flooding is a threat.

(2) Based upon the outcome of the
Most cities have difficulty with preliminary investigation, a three-part

funding. M_ny cite this as the main ob- investigation in depth should take place.
stacle f0rredevelopment. Funding for An appraisal of the motivating factors
planning comes from a variety of sources should be made. An analysis of the site '
but funding for development generally comes factors Will indicate the potential for
from clty and federal sources, urban recreatlonal use. Other factors,

such as land economics, transportation and

Some responses from cities thdicate other externalities sh0uld be investigated.
the difficulties as they see them. (3) If the results of the above
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studies are favorable, conceptual solutions commitment on the part of political lead-
and recommendations for development and ership.
implementation can be made.

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 /
' CONCLUSIONS different recreational functions and has

its own special plannlng problems.
Review of urban river development shows

many gains in recent years. Truly a ten- '
alssance of Urban waterfronts is taking Tradltlonal categories of elth_r parks
place. " or business blocks may not be as well suited

as newer and more creative concepts. For
There Is growing evidence that the example, the park-buslness amalgam, illus-

recreatlonal redevelopment of urban rivers trated by the San Antonio River Walk, pro-

can stimulate revival of downtown vltallty, vldes the advantages of parkllke settlngs
Thls _Is important at a,time when urban and beautiful landscapes and yet offers
Core decay is more likely the rule. Prop- opportunities for cultural activity, enter-

erty values can be recovered, civic interest, talnment and economic galns from certain
can be redirected downtown, and business businesses, partlcularly restaurants, gift
can be stimulated from both local and tour- shops, conference centers, and hotels.
tst markets.

•" The urban-rural context Is an important
Soclal gains from urban river redevel- foundation for planning recreatlonal river

opment are great. Opportunities are abun- systems. Because many "separate cltles and
dant for ethnic mlxlng, for pleasurable countles are involved, individual local
relaxation, for low cost lelsure, for dl- actlon--both private and publlc--Is required.

verslty of interests, and for the re-estab- However, the extensive dyn.amlcs of rivers
l'Ishment of a clvlc cultural center, demand high level coordination, probably

... , best carried out at the State level.
The Planning-through-building strat-

egies are difficult and not uniformly Urban river recreation is a growing
applicable to all cities. Each clty has and vltal segment of total water recreation
its own physlcal, social and political development that now holds great promlse
conditions that will influence approaches, for both social and economlc impact, if

Generally, however, there must be strong planned and managed to do so.
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" PROBLEMS RESULTING FROM THE INCREASED RECREATIONAL "
" USE OF RIVERS IN THE WEST

DarrellE. Lewis,Chief |
• Gary G. Marsh, Outdoor Recreation Planner

U.S. Department of Interior, Bureau of Land Management
Division of Recreation, Washington, D.C.

ABSTRACT.--Discusses impacts and conflicts created by
• increasing r,ecreatlon use of rivers in the western

United States. Problems addressed include environmen-

tal, social, and administrative interrelationships on " "
. , rivers.

P

Rivers are fragile ecosystems that by the Bureau of Reclamation (Bureau of
represent a multiplicity of resource values Reclamation 1975a). Although statistics on

as Well as recreational opportunities. AI- miles of rivers affected by impoundment
though users of western rivers face projects is not known, channelizatlon,
problems essentially similar to those in dredging, landfills, and related con- "

the East, certain impacts and conflicts are struction of roads, trails, bridges, pipe-
unique. Tradltlonally, resource managers lines, wells, power stations, and trans-
have lacked data to develop specific guide- mission structures all affect the quantity
lines for increased recreational use while and quality of the resource. A good
at the same time keeping resource damage example is the proposed New Melones Dam on
to an acceptable level. The challenge the headwaters of the Stanislaus River in

before us is not only in our ability to California, planned for completion in 1979.
collect social and ecological data but to Currently, a 10-mile stretch of this river

interpret and apply this information receives 78,000 visitor days I of use during
through the heat of controversy, planning, a 6-month season. Most of this use would
and declsion making. Land managing no doubt be shifted to other whlte-water

agencies are faced with many river manage- rivers in northern Californla if this part
ment problems created by increased user of the Stanislaus is replaced by the
pressures, reductions in supply of quality reservoir.
whlte-water rivers, and myriad environ-

mental, Social, and administrative problems. Agriculture also has a real impact on
rivers in the West. Water is removed for

both croplands and livestock. These uses

.. SUPPLY reduce the recreational quality of the
river in terms of both esthetics and

Rivers, Whether placid, wild, or available water flow.
scenic, are a limited resource, and the

existing "supply" is under great pressure Exploration and development of
from a muititude of users. At one time, energy resources has also taken its toll

most rivers were pristine, pure, and in reducing streamflow quantity as well as

plentiful, but the continuing encroachment quality. Mineral extraction, desalinity
of man has reduced their quantity as well
as their quality.

• IVistor day: an aggregation of l_ :
To 111ustrate, as of June 30, 1975, visitor hours, where a _isitor hour is

403 s_orage dams and dikes and 325 storage the presence of one or more persons on
reservoirs; affecting thousands of miles of /and and waters for outdoor recreation

rivers in the West, had been constructed, purposes for periods aggregating 60
rehabilitated or were under construction minutes.
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prelects, and geothermal research place ted 2,800 visitors in 1971 to 7,200tn 1974. i ............_......... --;-
an additf0nal drain upon the river eco- Similarly, use on the Rio Grande River, New -
system and surrounding recreational land. Mexico, increased from a total of 17,000
Proposed projects such as the development v.isitor days before 1968 to 108,000 in
of phosphate resources in southeastern 1974. More people floated _the Colorado
Idahoand the strip mining of coal in River through the Grand Canyon in 1972
northwest Colorado are specific examples, than did from the period 1869 to 1969 I

' " (Dekker 1976). In 1973, on the Stanislaus
.. D_ND River, California, recreational use was

., estimated at 31,000 visitor days and

Increased leisure tlme and income, increasing at a rate of 10 to 15 percent '
coupled with greater mobility of recrea- per year (Welton and Harlow 1973).

tional marine equipment, have resulted in Noncommercial and speclal-lnterest use
a phenomenal increase in recreational are also on the rise. Desolation Canyon
boating andwater-related activities in Eastern Utah saw a 250-percent increase

(f_g, i). in use from 1973 to 1974. Westwater Canyon_
on the Colorado River near Moab, Utah,

On the wild segment of the Rogue River, experienced a 380-percent increase during
Oregon, total use increased from an estlma- the same period.

p.

o

Figure 1.--The amount and variety of river use have increased
tremendously in recent years.
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-. PROBLEHS iveness along rivers.. Poor design and
construction of launching sites frequently

Certain environmental, social, and adds to the deterioration of the resource.

administrative problems consistently Inadequate parking facilities, campsites
recur, according to river users, recreation located above high water marks, and 1 __

planners, and resource managers, spectator concentration areas all lead to I S
• additional deterioration of the vegetative

cover along the rivers.

.. Environmental Problem Fire

zani_tion
Fire is still a major protection

A Constantly moving ecosystem is problem along river corridors where
dlfflcult to analyze and protect from the recreation occurs. The required use of
impacts of increasing use. How to maintain spark arresters on stoves, fire pits, [ire
cleanliness of portages, campsites pans, fire blankets; restrictions on the

(whether designated or not), roads, trails, number and types of fires allowed; and
sw!,,,ing holes, and picnic areas, as well restrictions on the use of fuel (driftwood,

dead-down, charcoal) are all fire protec-as the water itself, is a constant concern. ,
Prevention of litter equals disposal tion methods that generate a variety of

techniques in terms of complexity, management problems.

ThE problem of waste disposal on sites 5ocia] Problems
accessible only by boat is complicated by
health sanitation standards that prohibit Safety "
installation of pit-toilet facilities.
This causes problems on small campsites One of the major concerns of Western

with limited space because the next river managers is the protection of the
alternative--chemical toilets--requires visitor's health and welfare. The mnager

regular servicing from some type of utilizes information and education systems,
vehicle. An example of .controversy that rules and regulations, zoning, facility
can be created was the Bureau of Land design and maintenance, patrolling,

Management's use of helicopters for removal sanitation standards, search and rescue
of waste-holding tanks along the Rogue programs, and enforcement programs to
River in Oregon. Economical, self- promote public safety.

contained portable units removed by
helicopter were the selected method while This is complicated on rivers where
visual and noise pollution trade-offs the ownership changes frequently along a

stream and where gaps and overlaps of
were made. management jurisdictions exist. There are

. Another controversial problem is the now rivers in the West where a group can
determlnatlonof who should be required to float through the jurlsdletion of at

take along portable toilets on downrlver least 3 Federal agencies.
trips -the 10he traveler or groups of a
prescribed size?

we are slowly recovering from the The variety of float equipment used -

tradition of using rivers asgarbage inflatable rafts, kayaks, surfboards,
disp0sals. However, it is still too innertubes -makes it difficult to promote

common a sight to see Junked cars, old user safety.
refrlgeTators, and assorted debris along

Another serious safety hazard is the
the river banks, variability of river conditions with

different streamflow levels. Unless

FegetUt_On recreation users understand the impliCa- ,
tlons of a specific stre_-mflow level they

' Trampling, compaction, and removal of may not be prepared for hazards that exist

vegetation for firewood by river users, during these conditions. River running
hikers, and equestrian groups can cause during high runoff periods can be fatal
portage erosion, campsite deterioration, even for the expert. However, most

and a general reduction in visual attract- agencies administering the rivers cannot
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legally prohibit user's from entering the transfer passenger day2allocations i.................

river. _ among themselves in order to balance use
ceilings and aid other outfitters in

Additional hazards are always present s_asons of heavy or llght use. Do
such as water conditions (temperature- allocations acquire a tenure or value?

potential hypothezmla, flow-flood hazard), In some situations commercial guides are J |use-of alc0hol, glass and breakable not making full use of the amount they
equipment, and natural obstructions such request. In the Desolation-Gray Canyon
as log jams, as well as artificial segment of the Green River in Utah, 10
obstructions such as debris. To what out of 38 guides made no use of their

extent Sh0uld a managing agency provide for allocations at all and I0 o_her guides
public safety? Can you separate safety used less than 25 percent. Should time
from convenience when providing guide limits be set to use or lose permit
service? These and other questions arise allocations?
when_ talking 'about safety and should be

addreSsed. How many, if any, qualified commer-
cial operators are needed to effectively
meet demand? Which type of use meets the

Conflicts Between Uses public demand better, the commercial
B

' - operator or the private party? What about

Probably one of the better examples the educational, civic, qrganlzed,
of user conflicts is found on the Lower scouting, and church groups? There is
C01orado River between Callfornia and support for recognizing educatlonal use
Arizona where jet boats zoom up and down as a separate category with a separate

•the river while people float along in the allocation of use. . " -"
same area in innertubes. There are rlvers_

such as_the Bruneau-Jarbrldge and Owyhee
in Idaho, where use is limited to non- Administrative Problem
motorized boats, but on many others, such

as the Rogue in Oregon_ there are no Managers are confronted with myriad
restrictions on.type of craft, administrative problems in dealing with

recreational use of rivers. They
constantly make decisions on complex,

A potentlal problem is the conflict sensitive issues without adequate resource
between motorized use of a river and the and user data. Additional studies are
inclusion of that river in a wilderness needed. Reliable estimates of use exist

designatlon which would by definition for very few rivers (Lime 1975a). Data.

prohibit motorized use. needs include carrying capacity (ecolog-
ical _ social, and perhaps economlc),

socio-economic, dem0graphlc, economics
of commercial operations,user group ratios,

Allooat_n of Use user patterns and preferences, trends in
use, desired experience levels, motiva-

Apportionment of user and.identi- tions of the user_ and restrictions on use.
flcation and categorization of users pose
dlfflcult challenges in both the East and C_erying Capaoi_

West Should use be apportioned equally
among all Users? What are the rights of Managers want the answers to a number
various users (i.e., commercial, non- of questions about a river's carrying
'commercial_ educatlonal_ special interest, capaclty. How much use can be allowed
organized, 'unorganized, private, public, without permanent deterioration of the

civic, profitjor nonprofit) in receiving resource? What level of use can be

allocations, anduse permits? How should allowed without Jeopardizing the type .
we categorize user types? Are certain
user rights greater than others? What is

the most effective permit system:
lottery, flrst-come-first-serve, no-repeat, 2pusse_i, _ i8 8__oMs with

or some cbmblnatlon? How should alloca- User da_: _rny oaler_ d_zyjor portion
tlons bebalanced and distributed among thereofj .thatan individual is accompanied
users? For example, _n Canyonlands or servioed by an operator or pePmittee
National Park commercial outfitters on the publio Lmd.
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experience provided? How can river use BLM.. lacking any i,._Adiate authorit_ must
be effectively monitored? For example, rely upon local sherlffs'or other
can crowded rivers be managed to provide agencies to cite violators.
a "wild" experience? Do groups of users

assume an expected experience level? How The multi-agency problem is further
effective are the methods of distributing complicated by intermingled private, Iuse, i.e., limiting launches, controlllng commerclal, and agricultural land patterns
the number of users per boat, providing on key river segments. Control is
monthly allotments, allowing unrestricted limited where such land is located at

use in off seasons? access points.

Permit Allocation and Fees

Interagency Coordination and Research

Permlts and fees.are key management
tools to allow the recovery of admlnl- In many cases, recreation plans for
stratlve costs, protect resource values, portions of a river under different agency
and assure _t'hecontinued provision of Jurisdictions have not been fully coordln-
speclf_c recreational experiences, ated. Chubb and Bauman (1976) found that,

in many cases_ National Forest plans areP

not coordinated with the plans for river

When there are more permittees than management of State or other Federal

necessary to provide adequate service to agencies. Perhaps the overall management
the publlc (e.g., provide use up to the picture should be addressed at least at
alloted limit), some permlttees opera- the reglonal level. The establishment of

tlons become economically marginal. Man- the Interagency Whlte-Water Committee is a - -
agement alternatives include a use-lt or good example of the type of action that

lose-lt policy or a pollcy of allowing has helped in this area. Perhaps even a
the transfer of allocatlons. Setting a nationwide policy review should be
use or lose policy for permit allocations considered to answer questions on proposed
may or may not solve the problem. If use allocations and variance in use

transfers of passenger days are allowed p policies among river segments that have
techniques for adjustments are dlfficult, the same management designation. Maybe
Minimum allocations need tobe defined master plans for rivers, backed by
to determine the bottom limit for legislation, would benefit all rivers

commercial feasibility. One of the more wherever their location.

volatile issues involved with permits is
the requirement for the permlttee to have Only after additional research on such
1lability insurance. Getting insurance topics as user demand, allocation
companies to provide coverage has been priorities, types of use_ and carrying
dlfflcult in some states, capacities can we begin to solve some of

the environmental _ social _ and admlnl-

EnforOement , strative problems faced by the river
• . manager.

• Trespass Over and through public,
private, and State land is a continuous CONCLUSION
problem for managers trying to control
access to _rivers. Protection of geologic, This review of the problems points out
archeologlc, andhlstorlc values is a some of the already identified problems.

i .major concern. Controlling vandalism, We can expect new areas of concern to
inspection, of vessels and equlpment_ fire arise as pressures continue to build.
protection, pollution, issuance of Solutions to these problems must be found
citations, visitor safety and rules and or those rivers that remain available for
regulations are all elements of an recreation use will continue to deterior-
enforcement program. Agencies such as ate under the impacts of this use.
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LEGAL ASPECTSOF RIVER RECREATION
,. °_

MANAGEMENT IN THE WES1

RobertH. Stmmons,Attorney B
•. 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 analy_.es 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 Clause. 2 Of some importance is the Tenth

the laws and legal doctrine applicable to Amendment, which provides that all powers
river recreatio n management In the West, so
that_the river recreation manager will un- 2The v_ous powers us they appear in
derstand the legal framework upon which lies the Constitution are as follows:
his authority and the authority of those General Welfare. Art. Ij § B_ el. 1.

with whom he must work. The legal framework The Congress shall have power to...prouide
includes the U.S. Constitution, interstate for the common Defence and general Welfare
compacts, the various State constitutions, of the United States_
Federal and State statutes, county and local Property Clause. Art. IVj § 3j el. 2.
ordinances or laws, and case law. Of all of The Congress shall have Power to dispose of
these, the statutes are the most significant, and make all needful Rules and Regulations
The constitutional law is important because respecting the Territory or other Property

it provides the basic authority for each belonging to the United States_
.levelof government, even if in all cases, Commerce Clause. Art. I, § 8, el. 3.

the fullauthority is not exercised. Case The Congress shall have power...to regulate.

law is less important, but is helpful in Commerce with foreign Nationsj and among the
illustrating points or in understanding several Statesj...
how various laws are interpreted. Supremacy Clause. Art. FI, paragrc_h 2.

This Constitution, and the laws of the United
States which shall be made in Pursuance there-

U.S.CONSTITUTION of; and all Treaties made_ or which shall be
made j under the authority of the United

The O.S. Constitution has four clauses Statesj shall be the supreme Law of the Land,

of PartiCular significance in this area: and the Judges in every State shall be bound
Property Clause, the Commerce Clause, the thereby, any thing in the Constitution or

General Welfare Clause, andthe Supremacy Laws of any State to the Contrary notwith- .
standing.

• Tenth Amendment. The powers not dele-
IThe opinions expressed herein are those gated to the United _tates by the Constitu-

of the author and do not necessarily repre- tionj nor prohibited by it to the Statesj

sent the opinions or views of the Department are reserved to the States respectively, or
of Agriculturej Office of the General Counsel. to the people.
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notdelegated to the Unlted States are re- FEDERALSTATUTORYLAW
served to the States and to the people. It

ls significant that what ls commonly called Although the constltutlonal framework
the pollce power Is not delegated to the is important, it would be unusual for a flyer
United States. manager to resolve a management problem sole-

ly by conslderlng or applylng the relevant I
_ • constitutional prlnclpals. This is parti-

STATE AND LOCALLAW cularly so because, in many cases, the full
constitutional power is not exercised. Usu-

As far as the State constitutions are ally, statutory law establishes the mechan-

concerned, there are three important clauses, ism or system under which the river manager
One is the presence-in various forms of the operates. At the Federal level, there are

Police power. This permits the State to several Acts that affect river recreation.
regulate the actlvitles of its peop.leand
the use of its land.

One is the Wilderness Act of 1964, 16

Second, "as importan t as the police power U.S.C. § 1131. While not directed at rlv-
itself is the extent to which it is delegated ers, it may include rivers within estab-

to local governments. The authority of the , llshed units of the National Wilderness
local :unltS of government depends upon what Preservation System, such as the Selway

is delegated to them by the States. Their River within the Selway-Bitterroot Wilder-
functions .and importance to the river mana- hess. The Wilderness Act provides for the
ger may vary, depending upon whether it is a management of wilderness areas in such a
water district, Soll conservation district, manner as will leave them unimpaired for

drainage district, city, or county, and the future use and enjoyment as wilderness, "

powers granted to each by the State. When and devotes wilderness to the public put-
exercised by a county or city, the authority poses of recreational, scenic, sclentific,

appears in the form of zoning ordinances, educational, conservation, and hlstorical
The impact of these ordinances On the river use (16 U.S.C. §'§l131(a), 1133 (b)). How-

manager can be significant and will vary de- ever, the President authorizes water re-
pending upon whether the local authority is source projects (16 U.S.C. § I133(d) (4)),
development- or protectlon-mlnded. In many but this authority has not been delegated.
situations, Federal, State, and local inter-

ests may be involved. The river manager In the Wild and Scenic Rivers Act of
should have a knowledge of the underlylng 1968, 16 U.S.C. § 1271, Congress estab-

lega! framework in order to resolve those llshed a system composed of wild, scenic,
problems where the interests and powers are or recreatlonal rivers. Section 10(a) es-

not only overlapping but confllctlng, tabllshes the management direction for com-
ponents of the system: they are to be man-

The third provision is that which, in aged to protect and enhance the values for
several States, declares that all waters in which they were included in the system, wlth
the State are public waters. 3 emphasis on esthetic, scenic, hlstorlc, ar-

cheologl¢, and sclentlfl¢ features.

.. ' 3wyomlng Cons t. Art. B, § I. The water
,of all natural streamsj springsj lakes or Section 5(c) requires the study of pro-
other _olleotions. of still water_ within the posed rivers be conducted in cooperation

bound_es of the Statej are herby declared with the States and political subdivisions
to be the property of the State. of the State, and that the study contain a

NewMexico Const. Art. XFIj § 2. The determlnatlon of the degree to Which the

I W_propr_ated Water of every natural stream, State or its political subdivisions might

perennial or torrent_Ij within the State of participate in the preservation and admln-
New MezicOj is hereby declared to belong to istration of the river. Section 10(e) pro-

[ the p_liC and to be s_ject'to appropriation rides for cooperative agreements and par-
for Beneficial use, in accordance with the ticipation by the States and their political
laws of the State. P_oPity of appropPia- subdivisions in the 'planning and admlnistra- ,

tion shall give the better right, tlon of components of the system that In-
I Diversion Lake Club v. Heath_ 88 S.W. clude or adjoin State or county-owned lands.

People v. Truckee Lumber Co., 48 P. _74
(Ca_. 1897). Section 7(a)(b) prohibits the FPC from

Ex Parte Me_er_ _? P. 40_ (CG_. 1894). licensing, and any other Federal agency from
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assisting i_ a Water resources project that regulatlon. Both the Corps of Englneers (33
would dlrectly and adversely affect the val- U.S.C. § 1) and the Coast Guard (14 U.S.C.

ues for which the component was designated. § 2) have authority to regulate the use of

The authorization of water resource develop- navigable waters. While this has been prl-
ments outside thecomponent that do not dl- marily exercised where there is commercial |

mlnlsh thescenlc, recreational, or fish and boating and a definite need for uniform l |
wildllfevalues is not affected, rules of navigation, the authority extends

, - to all navigable waters. Of related im-

Section 13 is of particular importance portance are the various authorities pos-
because of what it states the Act does not sessed by the Federal Power Commission,
do: the Nuclear Regulatory Commission, the

Corps of Engineers, the Bureau of Recla-
(1) It does not affect, with certain matlon, and the Sol1 Conservation Service.

exceptions, the Jursidiction or _esponsl- These agencies have the authority to li-
billties of the States concerning fish and cense, sponsor, or undertake water resource

wildlife, projects that could convert a free-flowing
stream into a reservoir, concrete channel,

°(2) The Jursidictlon over the waters of or cooling tank.

a stream shall be determlned according to ,
established principles of law.

However, as Indlcated, both the Wilder-
(3) It does not constitute a claim or hess Act and the Wild and Scenic Rivers Act

denlal, by the United States to exemptlon contain provlslons restrlctlng water resource
from State water laws (a slmilar provlslon projects. Two other Acts of some interest

o

is in the W_lderness Act). are the Federal Water Pollutlon Control Act,
particularly the 1972 amendments, 33 U.S.C.

(4) Deslgnatlon of a stream Is not to § 1251, and the Endangered Species Act of
be construed as a reservatlon of the waters 1973, 16 U.S.C. § 1531. The former is ira-

of that stream for purposes _ther than those portant because it requires a permlt before
•spec.ified in the Act, or In quantities any discharge from a point source and be-
greater than necessary to accomplish those cause of the potentlal requirements of com-
purPoses, pllance with best management practices be-

. fore proceeding with any activity that might
(5) It does not affect the exlstlng result _n the runoff of pollutants from a

rlghtsof any State to the bed of navigable nonpolnt source. In addition, EPA is re-

streams, tributaries, or rivers, qulrlng, as a condition for approval of any
State plan, an antldegradatlon policy to

(6) Nothing in the Act may be construed preserve waters that are of higher quallty
to alter or confllct with the provisions of than current State standards. Finally, the
an interstate compact. FWPCA presently provldes a slgnlflcant de-

gree of protection to wetlands under section
404.

Some other Federal leglslatlon includes

the legislation establishing the national The Endangered Species Act provides
forest, park, and wildllfe refuge systems, protection for llsted endangered or threat-
and the public lands managed by the Bureau ened species of plants or anlmals. The Act

of Land Management. While dlrected prlmar- has already been involved in two water cases,
ily at Federal land, the definition of both the pupflsh in Cappaert v. United States (44
Natlonal Park System and Natlonal Forest U.S.L.W. 4756, June 7, 1976) and the snall
System includes the term "waters." Also, darter In Hill v. TFA (Tenn., May 25, 1976).
there is one case upholdlng the authority The Historlcal and Archeologlcal Data Act,

of the Park Service to regulate activities Pub L 93-291, 16 U.S C § 469, the Natlonalon waters wlthln the boundarles of a Natlonal ....
• Historic Preservation Act, 16 U.S.C. § 470, ,

Park. _ Thls decision was based, in part, on and the recent Act (S. 327) amending the Land
the deflnltlon of Natlonal Park System. In and Water Conservation Fund Act of 1965,

addition, the Park Service has sought leg,s- Which also establ_shed an _ndependent Adv_-latlon (H.R. 11887) that would provide a
clear bas_s in the commerce clause for such sory Council with rulemaklng powers, will be

_mportant whenever archeolog_cal values are
_nvolved. The National Environmental Pol_cy

_Un_ted states _. Carter_ _9 F. S_p. Act, 42 U.S.C. § 4321, may also have an
1_94 (1972). impact.
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Although I cannot discuss individual the right to disembark and portage, if nec-
State laws in this paper, the Federal Acts essary to floating, but not if that were
may be duplicated at the State level, so the primary purpose. This principle should
that within each State, State laws must be be applied carefully. The existence of this

consulted because State law does vary between public right does not mean that the public [_ I
States. has a right to tzespass across private land

to get to such waters. Access to such wa-
ters, if nonexistent, must be legally ac-

NAVIGABILITY qulred. IL_parlans and appropriators have
other rights that must be respected, not-

Before discussing the development of withstanding this public right.
appropriation law, it is important to con-
sider the development of the law on naviga- The other reason '*navlgability" is im-
ble waters, or the extent of the Jurisdic- portent is that it determines the jurisdic-
tion of the United States under the Commerce tion of the United States. While States may
Clause. A determination of "navigability" own the bed of navigable waters, their au-
is important __or two reasons: (I) it affects thority is always subject to the paramount
the ownership of the bed, and (2) it has af- power of the United States under the Commerce

fected the Jurisdiction of the United States. , Clause. Under the English ebb-and-flow test,
If a river;was "navigable" at the time a the Jurisdiction of the United States would
State was admitted into the Union, then the extend only to tidal waters. However, the
state has title to the bed. If it was not courts in this country adopted the navigabil-
navigable, then theentity that owns the ity test, which extended the Jurisdiction of

adjoining shorellne owns to the middle of the United States to all navigable waters.
the riverbed. Since the laws of the United "

States control the disposition of its prop- The courts have used various measures
erty (U.S.v. Oregon, 295 U.S. 1(1935)), to determine navigability: whether logs have
whether a waterway is navigable and title been floated on it, whether a fur trade was
passes to the States is a question of Fed- conducted on it, whether a light skiff may
eral law, traverse it once a year, etc. The dispar-

ity in tests has led to a disparity in re-
The question of navigability for title sults. For that and other reasons, the

is importan t because although the public has courts may in the future utilize navigabil-
a clear right of recreational use of a "nay- ity to determine the Jurisdiction of the
igable" water, its right of recreational use United States as a measure less frequently.
of nonnavigable waters may vary from State to
State. The traditional view, based on En- The full extent of the Jurisdiction of
glish COmm°n Law, is that the owner of the the United States under the Commerce Clause
bed of a nonnavlgable waterway has the ex- was most recently and significantly exercised

cluslve right of use of the surface of that in the Federal Water Pollution Control Act
water. This has been followed in some amendments of 1972, which refer only to we-

States, particularly as to lakes. 5 However, ters of the United States. The Corps of
the view of most States is that the public Engineers tried to adopt regulations nar-

has a right to use the surface of all waters, rowly construing the statutory definition,
regardless Of whether the bed is privately but lost a Judicial challenge to its regu-
or publlcly owned. This rule follows natu- lations. Its subsequent revisions have re-

rally inth0se States whose constitutions sulted in congressional efforts to amend
declare all waters to be public waters. 3 Section 404. The important thing in this

review of the navigability questions is to

In .DAY V. Armstrong, 362 P.2d 137 (Wyo. recognize that the authority exists and to
1961), the court ruled that the public has know the extent to which it has been

a right to float a craft down any stream_ exercised.
even if the banks and bed are privately
owned: The court stated that this included

. WESTERN WATER LAW .

Finally, we get to the problems created
5pr0ctor v. Sire, _38 P. 114 (Wash. 19_5)$ by the particular development of western wa-

Bolsa Land Co. v. Burdick, 80 P. 532 (Oa_. ter law. The tremendous variations between

1902)i Hartman V. Tresise, 84 P. 88S (0o_o. the States preclude anything more than a gen-
1905). eral overview.
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StriCt appropriation law provides that appropriations, unquantified or excessive l
a person who diver_ts a certain amount of wa- appropriations, and appropriations in the
ter and applies it to a beneficial use ac- form of reservations are more significant
quires a right to use that amount of water for future river management. The effect
and does not recognize any other method for of the reservation doctrine is discussed

$acquiring rights to water It arose primar- in the next section. The effect of over-
tly because water was scarce and because appropriated streams may be mitigated if
appropriators had to be provided with some State of Federal law provides minimum flow
security that their investment of time and requirements, prohibits all appropriation
money would be protected in order to encour- (as the State of Oregon did with the Rogue
age development. Nine •States (Alaska, Art- River), or provides that the creation of
zona, Colorado, Idaho, Montana, Nevada, New the system under which the river manager
Mexico, Utah, and Wyoming) have adopted " operates constituted a reservation of those
strict appropriation law. Ten others have waters. It is important to notice who is

I!

adopted the so-called "California doctrine, appropriating water for what purposes, ,
an ,admixture of riparian and appropriation whether and where that water wlll be re-
law _(California, Kansas, Hlsslssippi, We- turned. If the appropriation Is for munlc-
bras_a, North Dakota, Oklahoma, Oregon, ipal water supplies, that may involve re-
South Dakota, Texas, and Washington). Most, strictions on the use of the waterway. 6
states that follow the appropriation doc-

trine, in strict or modified form, have also In States that recognize both riparian
adopted a permft system to regulate the use and appropriation law, the riparian has no
of water and prevent appropriations Sn ex-. right he can assert that is superior to a
cess Of available water. The permit system prior appropriated use. 7 However, riparian o

provides some protection for a river manager rights will prevail as to a subsequent ap-
in that a notice of application for a permit proprtator. In Washington, the amount of
to withdraw water and an opportunity for water in excess of that which can be used
public input are usually required. The stat- by a riparian within a reasonable time is
utes establishing the permit system usually subject to appropriation for use on nonri-
PrOvide the authorized official with certain parian land (Brown v. Chase, 217 P. 23,
preferences between beneficial uses and stand- Wash. 1923). California prohibits waste by
ards for acting on a permit application. Most either rtpartans or appropriators. In one
provide that a permit application may be de- case, the California court ruled that the
nied in the public interest, pumping of water for a game preserve to

attract wild waterfowl was a nonbeneftcial
• Usually, the system under which the rtv- use or waste of water. 8

er menager operates contains both authoriza-
tions and prohibitions. The authorizations

might be•to protect the fishery; preserve THEPROPERTYCLAOSE,THE SUPREHACYCLAUSE,
wild, scenic, or other values; or require a ANDAPPROPRIATIONLAW2
certain ,Linimum flow. Prohibitions would

include barring the violation of existing Congress clearly has the authoritY9tOrights.. 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
The water already appropriated repre- on the public domain may be appropriated as

sents such an existing right, as does the determined by local rules or customs. This
right of private property owners adjoining was followed by the Desert Land Act of 1877,
the river who might be adversely affected
by the nature or extent of the recreational
use of the river, particularly if it were 6Clinton Water District v. Island Coun-
noisy, excessive, or resulted in unauthor- ty, 218 P. 2d ,_09 (Wash. 19,50).

ized trespass on this land. The State may be 7Schodde v. Twln Falls Land & Water Co.,
required to regulate use resulting from its 224 U.S. 10? (1912).

developments-.(BottGrtv. State, 420 P.2d 352, 8City of Los Angeles v. Aitken, 52 P.2d '
Wash.. 1966). 585 (Cal. 1935).

The water previously appropriated is 9United States V. Oregon, 295 U.S. 1
part of the existlng situation encountered (1935).

by the river manager. While it does pre- Gutierres v. Albuquerque Land & Irri-
sent certain constraints to him, future gation Co., 188 U.S. 545 (1903).
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43 U.S.C. _ 321, which the Supreme Court certain because the extent is unquantified.
interpreted as severing water and land on The effect is probably greater where Indian
the public domain. 10 Although the United reservations are involved because it is not
States has the power to control the dispo- certain what limits exist as to the use to

sition of waters on the public domain, it which such water may be put. In Colorado,
has substantially left determinations of where the United States is in the process of
water rights to the States. An exception quantifying its rights, a Master-Referee has
is where the United States exercises its adopted the position that the United States

•authorityand apportions waters from nay- may, by establisb_Ing a reservation, reserve
igable streams, as in the Boulder Canyon a certain amount of the instream flows for
Project Act of 1928, 43 U.S.C. §§ 617-617t, fish purposes. However, the Master-Referee

which was interpreted by the Supreme Court ruled this was not acb_leved until the Multi-
in _zona v.California, 373 U.S. 546(1963). ple Use-Sustained Yield Act was enacted in

1960. An Idaho court has rejected the po-
• sltion that the United States reserved the

The Supreme Court may, in the case of a entire flow or even a minimum flow. II
dispute between two States over interstate

waters,_ exercise its original Jurisdiction In s_-,m-ry, I have attempted to provide
and apply a doctrine of equitable apportion- a brief overview of the complex legal frame-
ment, as in ]_sas v. ColoP_o, 206 U.S. 49 , work in which the river manager operates. As

• (1907). Perhaps the most important feature more laws are enacted, the framework will

i insofar as appropriation law is concerned, become more complex. There are some ques-
is the reservation doctrine. First enunci- tions I did not discuss, and some that have

ated in _nters v. U.S., 207 U.S. 564 (1968) not been resolved yet. While litigation may
and extended in APizor_z v. CaZiforn_z, suprG, be necessary to resolve some questions, I "
the essence of this doctrine is that the would advise you to avoid litigation whenever

United States reserves such water from ap- possible because it is expensive, Ineffl-
propriati0n under State law as is necessary clent, not always successful or productive,
to accomplish the purposes for which the and, perhaps most important, you can lose
reservation was established. The actual control over a problem when it becomes a

effect of the reservation doctrine is un- subject of lltlgation.

l lAvondale Irrigation District, et al.
l OFederal Power Commission V. State of v. North Xdaho Properties, Inc. (Deo. 1j

Oregonj $49 U.S. 4S6 (19'$,.5). 19?,5).
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. INDUSTRY RESPONDSTOTHE EXPLOSION IN RIVERRECREATION L_I........• '
o.

Verne Huser, Conservation Chairman 1Western River Guides Association

Salt Lake City, Utah

ABSTRACT.--Descrlbes the response of private enterprise

to the growing interest in river reCreation--Increase in
number of outfltters 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 rlver-runnlng public.

P

More than five times as many people trend in many areas. One outfitter writes,
floated the Snake River in Grand Teton "The rate of increase the past few years

National Park in 1975 (83,096) than in has been 20 percent due to llmlting
1966 (1.8,174) (table I). Only 2,068 factors (drought, user day limits, the
people had floated the Colorado River economy). Our biggest growth year was

through Grand Canyon before 1966. In 1966, between 1972 and 1973,"--just when "
1,067 people floated it and in 1972 more administrative limits were imposed.
than 16,000 people (16,428) did so.
In Dinosaur National Monument commercial

permits increased from 2 in 1967 to 14 in A canoeing outfitter, in New Hampshire

1976. In the early 1970's, commerclal reports that in 1974 he started his business
outfitters on the Rogue in Oregon doubled, with only nine canoes. By 1976, his third
from 20 to 40. year of operation, he had 50 canoes to rent.

He now rents all kinds of river equipment,

Statistics on outfitters provide a has a full outdoor shop relatlong to river
true picture (table 2). F_r an outfitter travel, conducts kayak schools and fully
inOhlo, passenger numbers skyrocked--from outfits canoe trips. He also runs three

I00 to 5,000--in three years as he grew canoe and kayak races each year to stlmu-
from a slngle-boat operation to one that late business, and he has published three
hired 20 guldes and ran 30 boats, river maps. This outfitter is only one of

four that began operating in the same area
An outfitter on the Chattooga River the same year (only one had served the

statellne started his business in 1972 to area previously), and all are doing well.

' take advantage of the publicity offered by
the movie "Deliverance", which was filmed In the Ozarks, the owner of a country
on the Chattooga. By 1976, he had in- store and gas station has begun renting
creased from an original 8 guides to 18, canoes in the hope of selllng more gas,

the number of boats he ran had nearly groceries, ice, and beverages to river
doubled, and his cllentele total had runners who haunt the area. An outfitter
tripled, in Tennessee has expanded his services to

include boat repair and rebottoming of
In Dinosaur National Monument, inflatables. He also sells rafts, canoes,

commerclal passenger numbers rose from and repair kits. His 3,000 clients, most

6,3.44 in 1970 _Eo 21,612 in 1975. Several of whom come fr0m out of State, learn
outfitters expanded their carrying about his services from articles in local
capacity by using more bo_ts, running more or regional newspapers and national
frequent trips, fuller boats, and, of magazlnes.

course, hiring more. guldes.
An outfitter in _he Pacific Northwest,

The matter of ¢eillngs, a11ocatlons, who began his career as director of a
and limitations imposed on outfitters by university outdoors program, startedhls
admlnlstering agencies has slowed the operation in 1973 with eight raft trips on
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•. Table 1.--River use increase in Grand
" Teton National Park (1966-?,5)

_ _

1
; Commerclal : Private : Prlvate user ....... | E

Year ; users : users : using canoe/kayak .....
!

Peraent

1966 16,610 1,564 --

1967 23,655 2,476 80 (trip reglstratlon data)
1968 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 (trlp registration data)

_ 1973 67,912 25,973 '49 (trip reglstratlon data)

1974 359j632 7,624 58 (actual count)
1975 75,300 7,796 , --

. I Hlgh-water year, several drownings on near-by rivers.
2 High-water year discouraging private use.
3 Impact of the energy crisis. "

Table 2.--Individual outfitter increases in number of
passengers (Y970-75)j Dinosuar National Monument

Outfttter:1970 : 1971 : 1972 1'973 ' 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 ........

. , . .

.- Totals 6,344 10,777 12,829 12,153 !8,,5!5 21,612
..
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the Rogue. in 1974, he added four kayak or limitation factor: '%_any new outfitters
schools. In 1975 he added two trips each would have started on or moved into the
on the Deschutes and the Owyhee. In 1976, Yough if the State of Pennsylvania had not
he increased his business to i0 raft trips limited the commercial operation to the

on the Rogue, 12 kayak schools (140 four existing outfitters. They each were
students), and added 2 trips on the llmlted to 3 trips per day of 80 persons i |lllinols and 6 on the Klamath in addition each trip (960 persons per day)." The

to the 2 trips each on the Deschutes and regulations were imposed to save the rivers

Owyhee. _ from the tremendous impact of recreation-
_ ists.

A classical success story concerns A sad note comes from Michigan, where
two operators each of whom had his own . they didn't regulate, where people
float trip business and his own boat. pressures are too great. In a Department

Both were turning away business. They of Natural Resources publication called
decided to go into a parternshlp on a third "Michigan Guide to Easy Canoeing", a "
boat, hiring a guide to run it. In their comment is made that "A few rivers have

third_year, they entered a full become so popular that canoe traffic can

partnershiP, hired 3 more guides, and be called congested, especially on summer
carried more than i0,000 passengers. ' weekends. The Au Sable, Pere Marquette,

Pine, and Manlstee are prime examples."

Their business continued to expand,
but boats were scarce. They designed their Use trends, while still growing in

own, found a manufacturer to make it for most areas, have slowed considerably in
them, and helped pioneer boats built areas where administering agencies have •
speciflcally for river running. By the imposed llmitlng factors, but unless those
early i970's, they were hiring eight guides factors are carefully selected the river
a summer. Then they initiated a white- users will find ways of thwarting the

water trlp Just as white-water boating intent if not the letter of the regulations.
began booming. In the fifth year of their •
whlte-water business, they had 17 guides Outfitters often see these factors as
and had more than 36,000 passengers; for antl-buslness, as a means of thwarting the
the first time, their white-water trips free enterprise system; however, admin-

accounted for more passengers than did isterlng State and Federal agencies
their scenic trips, consider them as protecting resources for

future generations. A serious conflict
In the early 1960's, three young men has risen out of these differing points of

began to run river trips on Pennsylvania's view, but that conflict lles outside the
Y0ughlogheny. Going to school or working realm of this paper.

at part'tlme Jobs during the winter, they
ran commercial float trips during the

"summer m0nths. They eventually became
outfitters. Another way of looking at the response

" of industry to the growing interest in

One of them moved to the New River in river recreation is through canoe rentals

iWest V_rginla and developed what has become and sales. Grumman's Rent-A-Canoe Directory

one of the biggest operations in the East, indicates an increase of more than 30
selling the rubber rafts he designed for percent in canoe llveries between 1973 and
the area. 1975 from 426 to 560 (table 3). There is

no certain way to differentiate between

"Aboht 1970-71 the Southeast started river and lake use in many cases, but

comingallve," writes Dave Demaree, who location of the new liveries suggests that

serves as a raft manufacturer's representa- the increase is primarily on the rivers.

tlve in Ohiopyle, Pennsylvania, at the most The increase may be due in part to better
popular put-ln On '!TheChattooga, Nantahala, research on the part of Grumman, but there
French Broad, Nollchucky, and several other is no doubt that the trend is upward.
streams started to attract major commercial

operations." No State had a decrease in number of
liveries between 1973 and 1975; 3 new
States added liveries, and 10 States re-

Demaree also comments on the ceiling ,mined the same (they are not listed in
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table 3). Eight States--Alabama, Hawaii, Canoe sales are reflected to some
Idaho, Mississippi, Nevada, New Mexico, extent by the number of dealers. The
Oklahoma, and South Dakota--had no canoe number of Old Town Canoe dealers increased
liveries listed in the Grumman Directory. from 316 to 346 between December 1974 and

June 1976, a 6.3 percent gain. Several

states having the greatest increase interesting trends appear from an analysis I |were West Virginia (i to 4), Texas (7 to of the location of the dealerships. The
20), and Vermont (3 to 6). In several South and Midwest both show substantial

States the number doubled from 1 to 2 or 2 to increases; both New England and the West

4." However, a number of States having a show only moderate increases. However,

largenumber of liveries showed remarkable Maine itself, in which Old Town is located,
increases tOO: Ohio (28 to 38), shows an increase of 8 dealers (from 23 to

Pennsylvania (28 to 39), Wisconsin (33 to 31), which means that New England as a
44), New York (50 to 64), and Missouri (27 whole showed a decrease.
to 34). *

a

When you consider that the freight
Table 3.--I_rease in the number of canoe rates to ship canoes from Maine to the West

_. liveries I
are high, it may be that Old Town statistics

are not valid in the West Further,p •

State• : 1973 : 1975 : Increase-- several canoe manufacturers have emerged
Pe2,e_ in the West during the past few years: for

Arkansas ;_ 3 4 33 example, Easy Rider (Washington), Wilder-
_ hess Boats (Oregon), and Nona (California).

Califorhia 7 11 57 The fact is that canoeing in the West isColorado 0 1 --

Connecticut • 7 8 14 becoming tremendously popular. " "
Delaware 2 3 50

Indiana 13 14 8 Dave Demaree writes "The canoe and

Iowa 4 6 50 kayak industry didn't get moving until

KebtucMy 1 2 i00 late 1972. With the good TV coverage of
Louisiana 2 4 i00 the whlte-water slalom in the '72 Olympics
Maine 14 17 21 and the film :'Deliverance", not to mention
Maryland 7 8 14 a couple thousand people each summer day
Massachusetts 5 7 40 seeing kayaking boaters on most Eastern
Michigan 58 59 2 raft trips, paddling sales increased

Minnesota 32 37 15 greatly." He suggests that the biggest
Missouri 27 34 26 sales are made by backpacking s_ores in
New HamPshire 8 13 62 big cities but that "speciality stores are

New Jersey 23 26 13 appearing at rivers llke pro shops at golf
New York 50 64 28 courses".
North Carolina 3 5 67
North Dakota 0 2 --

Ohio 28 38 35 Demaree claims that there is a surplus
Oregon 0 2 -- product because so many manufacturers have

Pennsylvania 28 39 39 emerged and that "Grumman is now actively
Rhode Island 1 2 I00 seeking dealers for the first time in 30
TenneSsee 4 6 50 years". He notes that the canoe business

Texas• 7 20 186 "had been growing at the rate of 25 percent
Utah 1 2 i00 per year" for the four or five years before

_ermont 3 6 100 the oil embargo slowed things in late '73.
Virginia 6 i0 67 Grumman is selling between 75,000 and 80,000
Washington 5 6 20 canoes annually.
West Virginia 1 4 400
Wisconsin 33 44 33

Most canoe companies now produce white-
Totais '2 426 560 31.4 water models. One company (Blue Hole) makes
_ only a product designed for paddling in

" ' rapids. It is probable, says Demaree, that
ISource: Gr,.,-,,nnRent-A-Canoe Directory "Kayaking has two to four hundred backyard

2Totals include States not listed that manufacturers actively competing with
showed no increase commercial producers".
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The manufacturing of inflatable rafts Several other manufacturers have

has had an interesting history. Initially responded to the need for a comfortable,

river runners, private and commercial, Coast Guard-approveable PFD that people
used the military surplus assault boats and will wear. One sold only 500 PFD's over

bridge pontoons from WOrld War II, but by a 3-year period, but it sold 8,000 in 1976.
the mid-1960's when the business began to Others include Gentex Water Safety's [ |explode these crafts were in bad repair Mariner, marketed for the first time in
and in Short supply, late 1975, and Maravla' s Type V llfe

Jacket, which was developed primarily with
Many outfitters began to design their the commercial outfitter in mind.

own b0ats,and had them produced in West
Virginia by Rubber Fabricators. In 1972, Many manufacturers of equipment have
B. F. Goodrich bought out this company and been in business for years, sometimes in

dropped boats ("too little sales, too many related fields. For example, Coleman makes
hassles" says Demaree). The fore'ign raft all kinds of gear and equipment that might

i

producers--AVon and Leyland in England, a be used on a river trip: stoves, lamps,
number of T-alwanand Japanese manufacturers Jugs and coolers, sleeping bags and tents.
,'began churnlng out the boats includlng Not all are speclflcally related to river
hypalon rafts marketed by Campways in this running, but it is obvious from the number

country. ° of Coleman items used on river trips that

sales are up. New equipment is being
Then the Coast Guard stepped in, introduced on the market every year.

announcing that they would soon be regula-

ting rafting on navlgable rivers and would
enforce the Jones Act, which says in part . .-

that no forelgn-built vessel may be licensed The R. T. French Company, which sells
to operate in the United States. instant potatoes, packaged gravies and

sauce mixes, as well as seasonings, and of

• As a result American manufacturers course mustar_ reports that "we have been
had an Incentive to produce boats. Several interested in the growth of camping and
key management and technical people formerly boating activities because so many of our
with Rubber Fabricators left B. F. Goodrich, products can be used so easily on outdoor

according to Demaree, to form a new company, vacations. Our response has been largely
Rubber Crafters of West Virginia which is public relations oriented. We have

producing "the same quality river rafts they developed speclal recipe booklets, made
made" before. Another West Virginian long films for televlslon use, and have engaged
involved in the raft-buildlng business special personalltles to appear on radio

started a similar company called Mountain and television for the purpose of passing
states Inflatables, Inc. On the West along camping hints and performing llve
Coast, a Company called Maravia recently food demonstrations."
commenced construction of inflatable boats

suitable for whlte-water purposes. Several freeze-drled food manufact-
urers cater to the river runner. Mountain

House of Albany, Oregon, uses a photograph
Personal flotation devices (PFD's) of a Gr-mm-n canoe (as well as one of the

have been a real headache to river runners, Voyageur waterproof bags) in one of their
commercial or private, especlally to mail-order ads and order forms. Another

keyakers.' A dozen companies have mass supplier of lightweight foods--the
produced ugly, bulky, uncomfortable jackets Grover Company of Tempe, Arlzona--recently
for years, largely to fulfill Coast Guard displayed its goods and gave free samples
requirements on flat-water powerboats, at a meeting of the Western River Guides
Few boaters wear them and dozens of people Association with good results.

are drowned annually because they refuse
to use them. A growing llst of boats, books, and

ocher river running accessories appear .
in the catalogs of mail-order houses:

• Gerry; Laacke & Joys; Eddie Bauer; Bushnell;
Stearns Manufacturing Company has put The Great World of Ecology Sports; The

style as well as safety into PFD's. It North Face; Holubar; Frostllne; Recreation-

produces a complete llne of vests and al Equipment, Inc.; Waters, Inc. and L. L.
J acket s , Bean.
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L. L. Bean reports "Ve do sell a full equipment to develop a pump for the inflat-

llne of canoes and Inflatables (with a able trade. He has now geared up for mass
noticeable increase-in sales of inflatable production of a hlgh-quallty low-cost
canoes). We also have a variety of valuable pump.

accessorles _such as Handyboy pliers,
Supertape, waterproof bags, a canoe chair A number of small family businesses Idesigned to fit over a keelson in an have grown into highly successful ventures. I

aluminium canoe_ plus a multitude of Take Payson Kennedy's Nantahala Outdoor

others." Center, for example. He writes, "I got
started as a result of realizing that I

• was spending all my spare time backpacking,
A few years ago waterproof bags were cllmblng, caving, and especially white-

at a premium. Military surplus amino cans_ water paddling... I decided it would make
delouslng bags, and the old reliable "Bag, sense to try to find a job that would
Waterproof_ Special Purpose" that came in enable me to enjoy these activities."
several ,sizes were Just about all that •
were readily available.

- _. He and his wife bought a place that

The Voyageur Enterprises of Shawnee included a ten-unlt motel_ a small
Misslon_ Kansas_ now offers a llne of water , restaurant, and a gas station. They began
waterproof bags made of heavy polyethylene renting boats and the auxiliary equipment
fabric. These bags have seen service on that goes with river running, and reports
canoe trips andcommerclal rafting that "about half of our restaurant and gas
expeditions. Today a number of good water- station business and about 90 percent of
proof bags are available, our motel business is from river runners." o

The Center has "the most complete

Ann Dwyer is the author of "Canoeing selection of white-water equipment in the
Waters Of California". She also is an Southeast"; and it "has become the focal
instructor as well as guide and outfitter, point of white-water activity and instruc-
She founded a river running equipment tion in the Southeast". The White-water

outlet and mail-order firm and a company schools the Center initiated have simply
to manufacture waterproof river bags. She skyrocketed (table 4), and Payson has
rep0r_ed: "Five years ago there was one contributed a chapter on "Raft Technique"
canoe rental in Northern California; now to the book ALL-PURPOSE GUIDE TO PADDLING

there are three. There are 3 stores in (Great Lakes Living Press).
the Bay Area that specialize in canoe and

kayak equipment; 5 years ago there were In the past five years white-water
none." The first raft trip on the schools have developed all over the
Stanislaus, was made in 1962; 32,000 country, some of them associated with
people floated it in 1972. colleges but many of them run by out-

fitters or dealers. The University of
A manufacturer in Southern Californ:_a California, Berkeley, offered a course

was asked by an outlet for r lver running during the summer of 1976 called "Flow of

' Table 4.--Growth of business at the Nantahala Outdoor

Centerj I_. 1

, L

- : P_aft :Canoe : Kayak : Boat

Year • passengers •students : students ; rentals

• 1972 i,000 (est.) 50 1,050 75
1973 3,833 250 4,083 300
1974 5,804 600 6,404 765
1975 7,841 900 8,741 1,025

1976 11,000. (est.)l,425 12,425 1,75.0 ,

IFigures supplied by Payson Kennedy, owner and
operator
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the River: the theory and practice of Dr. David N. Lime's "River Recreation

river running". This included a weekend Bibliography" (with Earl C. Leatherberry
run down the American River. The and Dorothy H. Anderson) reflects the amount

University of Utah offered independent of the materlal being published, largely in |
study credit in environmental education the past decade. No fewer than four books
for a flve-day raft trip down Cateract have been published on the subject since
Canyon on the Green River in Canyonlands my book River Running came out 18 months I

National Park. ago. It sold 5,000 copies in the first 6
months. Bill McGinnls writes that his

• _hit_ater Rafting "has sold about 5,000
Artlcles and features on river or 6,000 copies". At least one mall order

recreation _have been appearing with firm deals only in river running publica-
greater frequency during the past decade, tlons. Its llst grows annually.
In 1975, anartlcle in Sm_thson_ featur-

ed Martin Litton's Grand Canyon dorles. The interest in river recreation
Southern Livingj WomenSportj Outdoor Life, continues to grow. No doubt much of that "
and Color_o all featured river running growth has been created by the conscious
artlcl,es in 1976, and Sunset usually runs effort of the outfitters and dealers in
a feature on riverrunnlng in the spring river equipment who advertise thor services

issue. .National Wildlife magazine high- ' and goods, but word of mouth goes a long
lighted recreational use of several wild ways. So do magazine artlcles and features
•rivers wi.th a cover story by Dave Sumner.., on television. The word gets around. No

Many might recall 'the National Geographic doubt my own books and artlcles have helped
article by the Cralghead brothers several spread the word. I have mixed feelings

years ago. ,A movie made in conjunction about the part that I have played. So -
with that article is still being rerun on does long-tlme Utah outfitter Ken Sleight.
T_o

"I'Ken writes philosophically, ve

• Two river running magazines emerged stayed the same for many years--not much
in mid-1974, Oar and Puddle and D_ River. growth, leading my own trips--but my kids
The former went under in its first year, are guiding now, and our business has
but the latter is well and thriving with doubled. I can't say I'm happy about the

nearly I0,000 subscribers. Initially growth of interest, but it had to come and
published _bimonthly, it is now a monthly, many of us helped it along, sometimes to

the detriment of the environment. I feel

Canoe_ the offlcial magazine of the sad about it and a bit hypocritical. I•

American Canoe Association, and American guess the only thing now is to try to guide

_hitelWaterj the journal of the American the planning and to lessen the impact. But
Whlte-Water Affiliation, reach thousands the wilderness is gone--only scenic areas
of river runners six times a year. Between really remain but they are worth working
1971 and 1976, the number of AWA affiliates for."
nearly doubled from 76 to 146.

Consider the ads in those magazines I agree with Ken, but some of the
• and in Others, the full color brochures industry's response has had a positive

•that are printed for advertlsing_ the river effect: the river trips can teach people
maps and guide books that have been rolling to care for the river resource and help

off the presses. A decade ago only Les lessen the impact. They can give people
Jones was producing river maps. Today an appreciation for the river environment
'there are maps for dozens of rivers and that can help save the rivers from other
stretches 'of rivers, forces.

t

I
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RIVER LANDSCAPE QUALITY AND ITS ASSESSMENT .............' 1

R. BurtonLitton,Jr.,_scape Architect I
PacificSouthwestForestand RangeExperimentStation

.. Berkeleyj California

ABSTRACT.--Illustrates the elements of visual assessment

of river landscapes: (I) 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 ESTHETIC CRITERIA "
quality presumably go hand in hand. Looking
at the whole river landscape and assessing The landscape is always complex. It
it visuaily appears to be the best current is set with variations and details to trap

means of suggesting its quality. Indeed the observer who would make evaluations.
such an overview, accounting for all of a Because this paper is based upon an appli-

river's connected landscapes, is consid- cation of esthetic criteria, they are
erably more practical than implying a introduced now. A brief review follows,
measured assessment can be done. using my interpretations as applied to the

- landscape (Litton et al. 1974).
Landscape.inventories can summarize

the various physical parts seen including Basic esthetic crlteria.are unity,

landforms, vegetation patterns, stream variety, and vividness (Pepper 1937). Each
characteristics, and their relations, criterion is complex by itself, but when

Effects, impacts, and artifacts of h__ms_n esthetic merit is present, all three are
Use and other influences, such as climate, necessarily in evidence. Paradoxically,
may be added. A good, general sense of the criteria are in potential conflict;

the present scenic resource should emerge yet their balance is essential. Unity is
from this procedure. It is correct to say that characteristic whereby all parts are
we cann0t dothls now in a quantitative way. Joined into a single and harmonious whole.
if this does become possible, through ade- Total, dominant, or an apparent structure
quate research, it Will be far in the is made up of subordinate parts. Variety

future. Significant baseline information, indicates the complexity of different and
including qualitative observations on numerous parts--"richness" or "diversity"
aesthetic character and simple measurements, carry the same idea. Mere presence of
can, however, be provided. Useful compar- various parts, however, is no measure of

isons along one river or between different quality. Vividness is the characteristic
streams can then be made. that gives a strong visual impression. It

indicates relations or combinations that

It is not superficial to document the are conspicuous. Contrast is a primary

scenic resourceS of a river. It is an expression; another is more subtle: compo- '
overview that speaks for the integrity or sltional reinforcement from repeated group,
unity of the river landscape. Additionally, ings or from somewhat similar aggregations.
the visual landscape record implies, with
further research, further linkages to Vivid landscapes and those with greater
environmental quality and to sociological richness are usually equated to higher

and psychologicalperceptions, quality, unity being present. Perhaps these



are only the easiest to recognize. Placid to flattened and low with broad bottom.
or ordinary landscapes also have levels of Simplifying, a set of three landform cate-
quality, expeclally _mportant because they gories, mountainous, hilly, and flat plain
are compared to those called vivid. Re- (and plateau) may serve as inventory ele-
gional significance and areal unity enter ments (fig. 2).
here, such as the Unity--beginning to end-- m
of a free flowing river and the amenity it A regional inventory interpretation for ms
provides to a region, differing types of landforms with represent-

atlve streams might reveal that only hill-

ELEMENTS OF LANDSCAPE ANALYSIS llke enclosures exlsted. Then a more elab-
orate set of hlll categorles would be called

Study of water and Its attendant land- for, deflnlng dlfferences of scale, relative
scape pose difficult choices of what to con- height, side slopes, and ridge contours.
sider, what to omit. It is clear.enough, Linton (1968), for example, in his scenic

• evaluation of Scotland identifies six land-
however, thatan inventory and assessment

form categories. A somewhat similar study °of river landscape cannot look at the river

alone, The_physical landscape and relations of the Northeastern United States (Res.
• ' Planning and Design Assoc., Inc. 1967)readily seen are chosen here as limitations,

following principles and restrictions used identifies 7 categories but with the addl-
' tional detail of 23 subordinate landform

in WATERAND LANDSCAPE (Litton et aZ. 1974).
Focus is also directed to rural rather than types. And if a detailed inventory of only
Urban sltuations_ a small stream is made, landform definitions

need to reflect the local variations.

The three most tangible parts of the Landforms are the landscapes's back- .
native landscape chosen for analysis are bone, but apart from enclosure, certain
landforms, vegetation patterns, and water parts may also be dominant visual features.
presence and expression. Other natural Four conditions produce such features
influences need recognition as they assume
importance, including visual effects of applying both to single or grouped peaks.
climate, Seasonal change topographic ori- They are: (i) having isolation, (2) having

' dominant scale--being materially larger in

entation, and relative elevation. Finally, relative size, (3) having contrasting sky-the evidence of human use and impacts will

show, for better or for worse, and is added line or silhouette, (4) having contrasting,
conspicuous surface pattern. E1 Capitan

to the list Omitted is what, for some, is an obvious feature of the extraordinary
must be the most important part of recrea-

Yosemite Valley enclosure, but bluffs of
tion and the river landscape: animals, the Des Moines River are also significant
birds_ and fish occupying their particular

features of that particular river landscape.
nicheS. The omission recognizes the subject

as worthy of consideration in its own right Vegetatlon Patterns
but. ls also based upon the transitory,

fluctuatlng character of animal-landscape In the broad view, vegetation patterns
relations. Analytical elements chosen seem, emerge from the mixture of general cover

_Ithlnthe bounds of usual human experience, types: forest, woodland, scrub/chaparral,
relatively endurlng despite recognition grassland, and barren areas. Amounts of
that the landscape is indeed dynamic, different vegetation types, their location• ,

relative to one another, position upon the

Landforms terrain, and linkage to streams play a
variety of visual roles in the landscape.

Landforms, as related to streams, are Dominance of one kind of cover may be the
essentially containers--envelopes of space, typical expectation: Appalachian hardwoods, _
I have also called this the "enclosed land- Cascade conifers, Dakotas' grassland, or

scape" (Litton 1968). The degree of enclo- sage-scrub of the Southwest. This implies
sure may be marked, as seen in the Yosemite a degree of monotony. The whole overlay of

Valley, or subtle, llke the flattened saucer plants tends to function as a unifying
made by the Platte wandering over the High blanket while at the same time belngmade up
Plains. The steeper and higher enclosure of many and complex individuals (fig. 3).
makes a more vivid landscape (fig. I). In Closer examination of the plant mosaic,
comparative analyses, it is comprehensive especlally related to landforms and rivers,
to think of landform enclosure as a continuum will reveal tangible ways it enlivens what

from very steep and high with narrow defile we see.
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• Figure l.--White water feature within striking mountainous

enclosure with Supporting conifers in the riparian zone.

Looking at a sample of enclosing land- will be apparent' wherever we go. The rlpar-
forms of the Rocky Mountains, we would expect inn zone, its edges Joining the river and
lodgep01e pine or spruce-fir to occupy margins of vegetation on higher ground, is
intermediate slopes, sometimes continuously, the special place most apt to contribute

I

s0metimesin patches and stringers. Grass distinction. The meandering string of
.will likely make up the patches, and aspen cottonwoods along the Platte provides more
stringers on more moist sites Join those of enclosure than the land itself and can be
pine. AbOve, steep bar_en surfaces or those more visually dominant than the water it
scant with forbs add an earth color to the follows. Or birch and granite margins of
'greens. Inthe bottom, a sedge meadow, streams connecting Wisconsin lakes, backed

perhaps w_th aspen rim and oxbow concentra- by spruce, are the more conspicuous parts
tions of gray willow, add to a vivid yet of that plant pattern.
calm mosaic. Differing amounts and shapes

of cover wlth contrasting textures and colors Plants and cover patterns in the river '
mixtogether: light smooth grass, dark up- landscape are usually subordinate to the
right conifers, .intermediate earth tones, basic landform and water elements they

and greens of riparian hardwoods, join. Their visual role can, however, be
strong and perhaps dominating, occasionally

Although the vegetation patterns of becoming distinct features or functioning
the Rocky-Mountalns undoubtedly provide to define space. Seasons, too, can glve the
strong vlsual images, some local expression plant mosiac its time of dominance.

8 - ",
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Figure 2.--Binuousj quiet stream., visually dominant and
continous through junction of contrasting steep hill
and flat enclosuresj significant farmland pattern.

Water Presence and Expression complex and deep seated values: "If there
. " " is magic on this planet, it is contained

'" Most people living inland expect their in water."

surround:Ing s to be primarily dry land, not
water. Rivers are relatively scarce but River patterns and linear expressions
perhap s clearly so only in arid places, of water, partlcularly as they may be related
Minnesota calls itself "the Land of Lakes," to landform enclosures, provide inltial and
and Scotland is well known for its lochs, larger scale means of visual analysls. Four
Similar cla'ims do not seem to have been patterns, four paths of water across the

made for places calling themselves "lands land, are braids, meanders, sinuous, and

of rivers". The presence Of rivers does straight reaches (Leopold and Wolman 1957).
suggest a speclal source of landscape An area or unit of relatively conslstent

amenity, even while occupying a propor- landform enclosure may be accompanied by a ,
tionally Small blt of the whole terrain slngle reasonably consistent reach of stream

face. Water in the landscape tends to be (fig. 3); there can be as readily a com-
dominant because of its visibility, its bination of dissimilar, contrasting reaches.
movement, reflections, and color, its con- Leopold (1962) has emphasized the great
sequent contrasts tO adjacent earth surfaces, variability of rivers and their patterns,
Loren Eisley (1959) suggests other despite their "--pervasive unity--".
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Figure 3.--Reflectivemeanderingstreamin broadgrassland
bottomjgentleslopeenclosure_ithgrasscoverand
farmwoods. J,

More detailed visual definitions-- contrasts of greater disturbance above and
secondary patterns--come from a stream's below it. Clean-cut features may be absent.
differential movement within path patterns. Certain combinations of segments with
_n_ite water, the roaring, fast expressions differing kinds of movement and lengths

Of vertical falls andsteep gradients, is are, however, specific visual expressions t
the most distinctive water element (fig. 1). of specific streams, Meander sets, for
Quiet, placid, and slow moving water, dark example, may be Joined by riffles or long
in color, occupies the other end of the straight runs by simple curves.
landscape expression (fig. 3). Between
these extreses are all the other kinds of Beyond the river, linking land and I
movement: segments that are swift, boiling, water, riparian vegetation can be noted for Iswirling, turbulent, or rapids and riffles, vividness of contrast or simple continuity
Degrees of disturbance and combinations are and unity. Sinuous or meander stretches
infinite, calling for careful observation are apt to be close crowded by willow or •
and astute Judgmentas to landscape effect, other broadleaf trees. A swift reach can

force trees to stand back, tolerating only
After path pattern identification, minor sandbar plants nearby. Each com-

falis, cascades, and rapids can be sorted bination adds to or subtracts from the
out as domlnantfeatures. A still, deep visual image of the water element in the
pool can also be a feature, apparent for landscape.
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Human Use and Impacts clearcutting is--or can be--obvious. Steeper
upland slopes are normal sites, places where

Human use can produce patterns that are changes are more conspicuous as compared to
comfortable wlth.the river landscape. Agrl- flatter ground. Apart from roads, topo-
culture is one use apt to fit this way, graphy is llttle altered. Geometric pat-
whether along the Dee in Scotland or in terns are typical, the fit to landscape

northeastern Pennsylvania (fig. 2). Oppo- can be good, bad, or indifferent. Good
site effects can result with unfortunate forestry does aim to malntain full cover on

ease, giving Visual impacts of variable suitable sites; the activity is most appar-
magnitude. Mining with unreclalmed leavings ent when cover is absent.

or poorly designed recreation facilities,

especially near water, have high potential Mining and quarrying are apt to produce
for landscape degradation. It is, none-
theless, a mistake to presume that l_fidg_@$ strong visual contrasts and accompanying
of higher quallty are only related to their i_pactS. Topographic and grading altera-
degree of naturalness. Human use, reflecting tions are characteristic. Geometric hand-

good planning, design, and maintenance, can ling of leavings, with form and color con-
trasts, are obvious. Vegetation is cleared

complement the landscape in desirable, and replacement may be exceedingly difficult

satisfying ways. because of inhospitable conditions.

Agricultural patterns are primarily

from changes in vegetative cover, frequently Recreation facilities usually occupy
geometric_ frequently more open than what only small parts of the river landscape,
was replaced. Topography is seldom altered but you can be sure that interesting places

other than in minor ways. Because farming are involved where people wish to be.
depends upon maintenance of plant covers, Structures about the waters' edge occupy
it tendsto fit surrounding vegetation, a most vivid part of the landscape, the . .
Occupation of flatter rather than steeper land-water Junction. Back shore areas are

slopes reduces the visibility of change, less sensitive. Well conceived design of
facilities is essential here, following

' Forestry has a wide range of potentials after suitable planning for appropriate
I for fitting the landscape as well as peri- uses and locations (Litton et al. 1974).

i odic disruption (fig. 4). Selection cut- Proper maintenance is also critical for
tlngmakes subtle visual modifications; such sites.

Figure 4.--Straight, swift stream reach
within gentle slope enclosure, land-
forms visually strengthened by con-

tinuous conif ep forest,
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This paper cannot address the many greater amounts. Another is the response
ways in which well planned and designed of vegetation, again with climatic link-
human,use may-best fit thenative land- ages. Grass-forest patterns of the West
scape• It isposs!ble, however, to sum- or conifer-hardwood patterns of the East
marlze certain factors that have to do are partially traced to orientation

with the landscapes' visual vulnerabillty contrasts.
to use impacts (Litton 1974). Skylines and
waterlines are highly vulnerable places; Elevational differences, if sufficlent,
areas amidsurface slopes are less so. can be related to many changes of landform,

Landscape features and other compositlonal vegetation, and water expression. Tracing
types aresensitlve to change (Litton 1968). the Missouri from Rocky Mountain origins
Grading and associated soil color con- and across the Great Plains is accompanied
trasts are more obvious than vegetation by overwhelming changes seen in the land-

manipulations. Complex plant mosaics offer scape. Riverscapes within the bounds of
more camouflage to alterations than do pure single States, say Michigan or Nebraska,
stands of plants. The scale of changes demonstrate relative consistency and modest
needs to be appropriate to the surroundings, variations.

Small changes can be odious, larger ones
can actually be more suitable and fitting. VISUALINVENTORIES .

@

- The scales at which landscape in-

Other Influences ventorles are made depend upon purpose,
whether to serve broad area planning or dis-

Climate, seasonal change, topographic crete area design and management. One gen-

orientation, and relative elevation are eralizes, the other provides a desired level _ ; .
• ]selected examples of other influences af- of detail For our purposes, inventories

fecting landform, vegetation, and water, are the base from which river landscape 1
and the way the landscape will look. Re- quallty comparisons may bemade.
g!onal considerations will result in re-
Jectlng certain influences and substituting Landscape inventory methods depend

others heavily upon visual kinds of data. These
are topographic maps, high altitude imagery,

Climate, marked by much precipitation conventional air photos, and field work.

or little, can result in frequently en- For authenticity and tangibility, field
countered perennial streams or their rela- observations with resultant documentation

tire rarity. Vegetation follows suit-- are absolutely essential. These include

lushness or sparsity attended by entirely mapping, low-level air and ground photo- )
different textures and colors. Within the graphy, and sketches. J
general climate of a broad area, micro-
Climates are at the heart of landscape Inventory types are Landscape Units,
variations, partlcularly through soils and Setting Units, and Waterscape Units
associated plants. (Litton et al. 1974). These con-

stitute recognizable visual entities from

Seasonal changes bring profound changes larger to smaller scale and serve as models
t0someiandscapes, little to others. The adopted here.
extensive bright follage colors of the
'Appalachian autumn have no counterpart in LargerScaleApplication
the West. Or, as with microclimates, local 1
pockets of variation can set visual pat- The Landscape Unit is based upon re-
.terns. Even in places where vegetation gional slmilarlties (or consistencies) of J
seems to respond little to time of year, terrain, vegetation, and water elements. 1shifting occupancy of animal and bird life Despite Internal variations, we have--

can bring delicate, perhaps elusive, land- crudely put--a "homogeneous landscape .
scape modifications. Boundary limits occur as consistencies dis- ]

appear. The Unit is large, never seen all |
Topographic orlentatiohs can be asso- at one time. Memory plays a part. Low- 1 '

clated with several different vlsual ef- level air observation and photography are
fects. One, in the northern hemisphere, vital aids. High altitude imagery (ERTS,
is that southerly slopes have greater vlsl- Skylab) are appropriate tools as are
billty than do northerly ones through smaller scale topographic maps at 1:1,000,000

receiving more direct sunllght and in to 1:250,000 scales.

52 J

' l
• " L

• .. • ..... ......
• " :i!_........._,_ii.!!!........._"_._.__._,_,.:':,_i_:_/_2i._:_i_i_i_i'_,_ _.,...............• - "" " _. ._ ' ' ,__ _._._:_.__:;_:_'_!;_i_._._.__ i -, _!._._ii__i_i._;__-_;_:_!_!,_..'.,._ .......



The value of the Landscape Unit is its studies by geologists, engineers, landscape
focus on the broader landscape and an over- architects, geographers, and planners as
all sense of regional landscape quality, well as from scientific research by econ-

The evaluation of individual river land- omists, geomorphologists, geographers,
scapes and planning for them can be ap- psychologists, and sociologists• Much re-
praised in a regional context, search looks for responses and preferences

from lay insight. Agencies want and need
SmallerScaleAppllcati0ns to know what the public thlnks--more sources

of Judgment. Administrative needs temper
TheSetting Unit is essentially defined criteria and add certain of their own.

by its Visual corridor--the envelope of

space referred to earlier. Its limits may Semantics enter landscape evaluation

be plotted on a map in the field or by tom- with the mixture of disciplines that work
purer graphics (Amidon and Elsner 1968). with it. This does, of course, make for
It is a segment" of one river landscape with thoughtful interchange and brings different
reasonably consistent or recognizably slm- professions into contact. There is no

ilar relations of topography, water, and standardized vocabulary for landscape def-
plante This unit is not necessarily inition although recent USDA Forest Service
vislble all at onetlme--but it may be. publications move in this direction (USDA

Intermediate in size, contour maps of ' Forest Service 1973a, Schwartz et uZ 1976)
1:250,000 to I:24,000 suit the units' " "Everyday language is the basic tool• Under-

Study. Low-level air photography is highly standings vary and definitions need to be
deslrable, and ground photography is provided. Even so, my definition of
essential. "landscape feature" easily goes astray.

And the "sensitivity levels" used by the
Usefulness of the Setting Unit lies USDA Forest Service and the Bureau of Land -

in its tangibility. Characterized by mid- Management are different, yet related. The
dledistance views, a set of these Units landscape's very complexity must also con-
provides a means for comparing landscape tribute to the problem of words used in
qualities along a slngle river. Settings its behalf

I •

can assure that design and resource man-

agement respond to locality. Research in landscape analytics, what
little there is of it, is new. Most of it

TheWaterscape Unit focuses upon the has appeared in the past I0 years. Related
river, water patterns and expression, and recreation and lelsure-t/me research is

the immediate riparian zone. It can be not particularly tied to identifiable land-

part of the stream within a Setting Unit scape characteristics but may give useful
but may extend beyond as well as be coin- insight to scenic values. Most research
cident with the setting. Topographic maps is reglonal. Boster's (1973) study of
at 1:62,500 to 1:24,000 and larger scale Arizona ponderosa pine forests and Zube's
are approprfate. Ground studies and photo- (1974) study of Connecticut River scenic
graphy are necessary. Design and resource

management at site scale and as intimately resources are primarily valid for thoseareas. Caution does not allow casual

related to stream character is served by interpretations for use elsewhere. Wild-thisUnlt.
• erness, agricultural landscapes, and highly

variable wildlands are backgrounds for

PROBLEMSOFASSESSMENT research; it follows that conclusions must
vary accordingly. Much remains to be
studied.

' criteria, semantics, limited research,
andresource-management needs pose problems
in landscape assessment. Yet, interesting Resource management has needed land-

opportunlt!es accompany the problems, scape evaluation techniques in advance of
adequate research. This has at least put

Criteria sweep together a set of di- research to test and administrative means
lemmas. There are no universal, complete, of application have also been developing.

or wholly agreed-upon standards of Judg- Understandably, administration would like
ment Probably there never will be. Crl- quantitative evaluations of landscapes and
teria may be esthetic, physical, psycho- potential impacts but must settle now for
loglcal, Or soclologlcal_-or combinations comparative devices. One result has been
of these. They come from professlonal the use of arbitrary numbers to represent
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judgments about _andscape quallty or sen- CONCLUSION
sltlvlty to vlsual change. Such numbers Enough unresolved problems and oppor-
can be no better than the criteria behind tunltles in landscape assessment research
them nor the professlonal appllcatlon made and management exist so that complacency
of them. Federal guidelines for visual should not be a threat. The procedure

landscape management in the USDA Forest given here has emphasized visual docu-
Service (USDA Forest Service 1974a) are used mentatlon of the river landscape's contl-
in drastically different situations. Re- nulty. This is a proper context within
glonal interpretatlons arenecessary. What which quality may be Judged. Evaluation

is good for Alaska has little to do with concerned only with high quality segments
New Mexlco. It is another task, welcome of landscape misses the essence of the
no doubt, for the landscape architect, problem. The goal, both of evaluation and
Management needs, nonetheless, do suggest later management, needs to be maintenance
a healthy climate for research, of the river landscape's integrity.

.
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IMPACTS OF RIVER RECREATION USEON STREAMBANK ............-
SOILS AND VEGETATION -- STATE-OF-THE-KNOWLEDGE

Carl D. Settergren, Associate Professor

.. School of Forestryj Fisheries, and Wildlife
University of Missouri

Columbiaj Missouri

ABSTRACT.--Various means of assessing recreational impacts
on streamside soils and vegetation have been employed to
provide data to support and implement management decisions.
Paired or before-and-after use plots and transects have

' generally been used to measure changes in the specific
composition and density of vegetation, soll compaction,

• erosion, available molstur_, surface soll cover, etc.
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 critlcal needs are: (1) selectlon 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 onthis research must be limited by how well the
investigator has dealt with these problems.

To agencies charged with providing and Research into carrying capacity has gen-
maintaining high quality recreational oppor- erally taken two distinctly different routes
tunities for ever-increaslng numbers of depending, it seems, on the training and the
people, the illusive carrying capacity con- bent of the investigators. Most studies

cept is of more than academic i_terest, have been sociological and have attempted
ReSourcemanagers are increasingly aware to assess public attitudes toward various
of the need to match and even regulate user levels of use, resource deterioration, or
numbers to coincide with the ability of the both. This group of studies has attempted
natural attraction to hold up under the im- to answer the question: what, in general,

pact of sustained recreational pressures, is the maximum tolerable level beyond which
• Managers can no longer live with the idea the quality of experiences declines to an

that it is their responsibility to provide unacceptable point? This tolerance level

a steadyflow of recreational opportunities varies among recreationists and, indeed,
of optimum quality for an unlimited public, among managers so that determining Just what
regardless of the cost. Each site has a is unacceptable in each situation becomes
level of use beyond which the resource difficult. The other research route is more
characteristics or the quality of experience resource-orlented and has attempted to quan-

are adversely and permanently changed. How tify the changes brought about in specific '

many people using a particular site for a environmental factors by various levels and
set of Special purposes over what period of types of recreational use. In the resource-
time will finally degrade the resource to oriented studies researchers have almost uni-
a level that is unacceptable to the recrea- versally directed their attention to the most
tionist? noticeable changes that generally occur to the
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soil.and vegetation as a function of visitor Changes in other soil characteristics
traffic and associated activities. Both routes have also been investigated. Root exposure

of study can yield useful management infor- and soil profile truncation that are direct
marion, results of the removal of ground cover vege-

tation, soil compaction_ and sheet erosion,

The balance of this paper is devoted were studied by Cole2 and James and Ripley

to a review and discussion of some of this (1963a). Organlcmatter, bulk density,
past research, particularly as it applies moisture content, and other common soil

to river recreation. Research approaches parameters have been measured by Dotzenko
will be outlined and a summary of the prin- et al. (1967), Merriam and Smith (1974),

cipa! findings will be presented. Finally, and Settergren and Cole (1970). Hansen
some discussion will be devoted to the in- (1975) studied the extent and cause of

terpretation and application of the results streambank erosion along the Pine River,
of these studies, a heavily canoed stream in Michigan.

Vegetation
RESEARCH OBJECTIVE AND METHODS

_ A number of studies have examined

T_ere are basically three approaches changes occurring in the native tree and
to measuring recreatlon-lnduced changes in , ground cover vegetation as a result of

the soll and vegetation. By far, the most recreational use. The common approach has
desirable is the before-after method; i.e., been to employ a system of plots of varying
obtain soll and vegetation data prior to size and configuration for inventorying the
openingup an area and then inventory the tree cover. Point sampling transects and

area after some period of use. A convenient quadrats have been used to sample ground " -
alternative to this method is to establish cover and the lesser vegetation. Where re-

a set ofsampllng plots and transects in search objectives permitted a longer study
the used areas and locate a similar but duration, permanent plots and transects
undisturbed area nearby for an identical have been established to periodically moni-

set of controlplots. Third, recreation for the seasonal changes and, frequently,
areas maybe surveyed, without employing intensity of use.
controls, to obtain impact camparisons be-
tween different types and intensities of Cole_ de Vos and Bailey (1970), Echel-

use, frequently on areas exhibiting differ- berger (1971), Frissell and Duncan (1965),
ent native s011 and vegetation character- Herrington and Beardsley (1970), Hinds (1976),
istics. There have been variations. Each Magill (1970), Magill and Nord (1963), Ripley
approach yields useful information if the (1962), and Sutton I have investigated various

results are properly interpreted, aspects of tree mortality (sometimes by
species and age class) and decline in appar-

Soils ent vigor resulting from mechanical injury,
heavy user traffic, soll compaction, and

S011 compaction from visitor traffic root kill.

has been the most frequently inventoried

Variabie. La Page (1967), Magill (1970),
McCool (1969), and Merrlam and Smith (1974) The impact of concentrated recreational
used penetrometers while Frissell and Duncan activity on the ground cover, and ground

(1965), Meinecke (1928) and Ripley (1962) cover vegetation density and species compo-
used infiltration or hydraulic conductivity sition has been studied by Cole,2 de Vos
measurements as an estimate of this variable, and Bailey (1970), Frissell and Duncan (1965),

Dotzenko etal. (1967), Lutz (1945_ and Herrington and Beardsley (1970), La Page
Settergren and Cole (1970) employed gravi- (1967), Magill and Nord (1963), and Ripley

metric techniques. Settergren and Cole (1962).
(1970), and Sutton I used a portable nuclear
gauge to determine compaction. Finally, Beardsley and Wagar (1971)

ISutton, Steven W. The impac t of 2Cole, Dennis Michael. Recreational
floaters on the Ozark National Scenic River- impact on forest sites in the Missouri
ways. Unpublished Master's Thesis ° I_2 p. Ozarks. Unpublished Master's Thesis. I03 p.
School of FQrestry, Fisheries, and Wildlife, School of Forestry, Fisheries, and Wildlife,

University of Missouri, Columbia. University of Missouri, Columbia.



related amounts of herbaceous ground cover On the Current River in Missouri it was the

and the growth rates of trees to various free vehicle access to the water's edge that
combinations of three-cultural treatments frequently led to serious erosion problems.
(watering, fertilizing, seeding to grass
and clover), to visitor use, and to selected 4. Infiltration and hydraulic con-

site factors. Thus, they test vegetation ductlvity are reduced.
management as a means to maintain site

quality. 5. Soil organic matter is reduced.

• 6. Because of the effect of compaction

SELECTEDRESEARCHRESULTS on infiltration and soil storage, soil-
moisture content and availability may be

The impact of concentrated recreational seasonally low.

activity on the various soil and vegetation
parameters examined has varied with': (I) 7. A few scientists, including La Page
the type, intensity, and duration of use; (1962) and Melnecke (1928), found that frost

(2) the nature of the existing environmental action during the winter months, when there
factors;,and (3) the type of vegetation is little or no recreational use, loosened
management. Some of the general trends are the compacted surface soil aggregates to
enumerated below. Where a study has provided ' some extent.

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

to concentrated recreational use may result "

i Changes in Soil Characteristics from direct physical or mechanical injury
or may reflect physiologic and morphologic

• The most common recreational impacts on adjustments made by the plants to soil

the soillnclude the following: compaction, lower soil moisture, etc.
Among the more commonly reported observations
are:

1 Surface compaction and bulk density i. Mechanical injury to most trees on
increased. The flner-textured soils display heavily used areas is common. Although
the greatest degree of compaction. Sutton} disease in wounded trees is a frequent
working along the Current River in Missouri, byproduct, mortallty--except in extreme
noted that it was virtually impossible to cases and with certain particularly suscep-

alter the density and structure of the gravel tible specles--is seldom inevitable.
and sandbar soils at stopover points along

the river frequently used by floaters. He 2. Total elimination of trees in the
further Observed that, with the possible younger age classes, i.e., the seedlings

exception of occasional mechanical injury and young saplings, may result from seedbed
donetothe young willow vegetation by compaction and mechanical injury.
visitors, these sites appeared to be in-

destructible. 3. A decline in tree vigor frequently
signaled by "stagheading" may be associated

2, The greatest degree of Soil compac- with soil compaction and root dieback.
tion occurs immediately following the

J Opening of anew area. Thereafter, surface 4. One of the first environmental in-
f soil density stabilizes, dicators of heavy recreational impact is a

reduction in the native ground cover both

3. With surface soil compaction and in amount and the number of species repre-
i the reduction in protective ground cover sented.

vegetation (noted below), sheet erosion,

soil profile truncation, and root exposure
often result. Neither Hansen (1975) nor 5. A number of investigators have
Suttonlcould attribute streambank erosion observed that, following the first few sea-

simply to canoe traffic on the riverways sons where the ground cover is reduced by
studied. The erosion that was measured was recreation traffic to some low point, there

usually linked to some nonfloating activity, is a recovery or adjustment in the vegeta-

57

v



tion (de'Vosand Bailey 1970, Frissell and tude of change or alteration on impacted
Duncan 1965, La Page 1967, Magill 1970, and sites?" This tends to generate data that
Suttonl). There i_ a shift, according to will almost certainly indicate that recrea-

LaPage (1967)and Sutton I toward more tional use adversely alters the soil and
recreation-tolerant species. However, the natural vegetation. This approach frequently

total number of species is reduced. Blue- avoids the question of how much of the total Igrass (Poa pratensis) and path rush (Juncus soil and vegetation resource is adversely
tennis) were the most commonly found species impacted. Moreover, with river recreation,
on heavily used areas along the Current and these impacted areas may be sparsely scattered
Jacks FOrk Rivers in the Ozark National Scenic along many miles of waterway.
RiverwaysbySutton. 1 The rush is often an

early indlcatorof heavy traffic along path- Changes in the streamside soils and

ways. The grasses generally appear to be vegetation could be easily documented in

more resistant to trampling than the other, a study of a number of sites along the
more herbaceous, ground cover species. Current and Jacks Fork Rivers in the Ozark

National Scenic Riverways. 1 All sites
6. Beardsley and Wagar (1971) demon- selected for study initially displayed some

strated that, with newareas, careful site signs of use. In relation to the entire

selection and campground design coupled 140 miles of rivers in the system, the
with reinforcement of heavy-use areas can ' impacted areas, the developed landings and
substantially reduce or eliminate deterior- access points, campgrounds, convenient
ation of ground cover vegetation. They gravel bars, caves, springs, and other

also found that, Under Certain conditions, attractions, represented only a very small
watering, fertilizing, and seeding to percentage of the total resource.
durable species can effectively increase •
ground cover on recreation sites.

It is the agency manager's responsibil-
DISCUSSION ity to place things in perspective. He must

evaluate localized adverse impact in terms

:There is little question that research of the total area. Furthermore, the impor-
has demonstrated that concentrated recreation tance he assigns to problems of site deter-
will alter thes011 and vegetation to some ioration rests not only on how much but also

degree and that directed management can aid on where specifically the impacts are occurring.
in counteracting adverse impacts. However,
recognizing these effects is only a beginning. Relating Recreational Impact to Use

Correctly interpreting the research, i.e.,
placlng things in the proper perspective; Since recreation management agencies
relating these results to some assessment must consider the cause as well as the effect

Of the intensity of use; and applying this of these impacts, they must attempt to re-

information in a field situation require late changes in the various soil and vegeta-
considerable additional management exper- tion parameters to the number of visitors
rise and the type of use Only a limited amount of I

• research has been done on this aspect, i
La Page (1967) computed the regression
relation between percent cover loss and

' _ INTERPRETING IMPACT RESEARCH camper days. Merrlam and Smith (1974)
calculated impact stage values from inven-

Recreationists do not "use" the entire tory data that included measures of bare

,site unlformly. Generally, they tend to soil, loss of ground vegetation, soil tom-
congregate'at and move along specific sites pactlon, dead trees or trees with exposed
androutes; i.e., picnic benches, barbeques, roots, and increase in site size. The in-

boat launches, sanitary facilities, scenic ventory data were obtained from newly
attractions, and the straight-line paths developed campsites in the Boundary Waters
between. The impact of use on the soil Canoe Area. They related the impact stage ,
and vegetation is greatest, if not exclu- values to visitor days, again by way of
sively, on these sites of concentration, regression analysis. Some researchers have

Researchers tend to sample use-related soll found that, following aninitlal change in
and vegetation changes on these obvlously the soil and vegetation, very little addi-
impa_ted locations. Research results tend tional impact results with increased use
to answer the question, '%rnatis the magni- (Frissel and Duncan 1965).
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More studies incorporating an assessment is seen from the river and never touched
of the cause, (a quantification and classi- and, for many, the quality of the whole ex-
fication of users) as Well as the effect, perience will remain high. For others the

(a measUrement of the changes in the natural soil and vegetation deterioration will leave
environment) are needed to provide the tools the greatest lasting impression. It is

for the resource manager to fully understand important that sociological considerations
and cope with the problem. If use regulation such as visitor perception be taken into

or, possibly, rationing are to be used as account in assessing the importance of
management tools to protect the soil and impact and apportioning the management
vegetation resources, this relation must be dollar.
well established.

Application " CONCLUSIONS

ApplYing lmpact research goes beyond
the documentation of adverse soll and vege- Concentrated recreational activity along
tation changes. Recreation managers must our riverways, as in other natural outdoor

also consider how the public perceives the ' settings, frequently produces adverse changes
deterioration in terms of the total resource, in the soil and vegetation. Considerable
As pointed Out, impact may be concentrated expertise is needed _n the interpretation
at a relatively few locations scattered and application of impact research in a

along the riverway. Visitors will probably management situation. Both ecological and
continue to concentrate on these same areas sociological considerations must be taken .
for one reason or another and bypass the into account in evaluating the carrying
zones between. The bulk of the shoreline capacity of a riverway for recreation.
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ECONOMIC EVAL UA TION OF AL TERNA TIVE USES OF RIVERS

DavidA. King,Professor
Schoolof RenewableNaturalResources

The Universityof Arizona,Tucson,Arizona
..

.

ABSTRACT.--Revlews 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 beneflt-cost analysis

• in river management exists and should be exercised.

The management of rivers and river Although beneflt-cost analysis

segments requires allocative decisions techniques may not be perfect, they are

regarding the uses to be made of them. good and getting better. When Maurice

Because these are Primarily public Chevalier was asked how he viewed old
decisions, beneflt-cost analysis is the age he replied: 'Well, there is quite

appropriate economic tool to guide the a lot wrong with it, but it isn't so bad

manager in making them. The purpose of when you consider the alternative".

this paperls to argue that benefit-

cost analysis is also a useful tool for The alternative to using benefit-

making river management decisions, cost analysis in public recreation plan-
ning is to continue as we have. That is,

"Conceptually, beneflt-cost analysis justifying decisions and budget requests

is concerned primarily with economic on the grounds that recreation is "good"

efficiency and not with income distrlbu- (and more is always better) and/or the

tion questions. As a social decision- rates of activity and area participation

making concept, then, it is incomplete are increasing. Budget declslon-makers
and should be considered as just one will not settle for such justifications,

element in the public declslon-maklng nor should they. Beneflt-cost analysis
process, albeit a very useful and impor- forces the definition of objectives and

rant element, alternatives and the weighing of relative
'. merit that budget declslon-makers need

Empirical beneflt-cost analyses have and are looking for.

beenwidely criticized. The primary

criticisms have resulted from improper The inability to measure benefits is

application of the economic model and the most frequent criticism of benefit-

incomplete accounting of costs and bene- cost analysis as a decision-making tool

fits. Improper application of the economic for efficiently allocating recreational

model can be avoided by education of resources. But our ability to make such

analysts and by public vigilance to measurements has increased substantially, ,
assure the economic validity of analyses, and we should start making use of that

Incomplete accounting of costs and increased ability. The measurement

benefits may occur because of a desire techniques, however, require data that

to Sell a project, negligence, or the are usually not available without under-

inability to measure all costs and bene- taking a site specific study. The question
fits in commensurable units, is whether the decisions are important
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enough to bear the expense of such studies. $
Thls 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, i ms
scenic, and recreational rivers ( Lime i
1975a).

.

SOME,ECONOMICCONCEPTS
b.

Benefit-cost analysis is a technique w DEMAND=MARGINALZ

that can be used to ald resource allocation w BENEFITS TO USERS

declslon-making. Because the concern Is

with public decisions, the appropriate
criterion for choosing among alternatives
is the,maximization of net social bene- TOTAL BENEFITS

fits( Herflndahl and Kneese 1974 ). The TO USERSOF e

analysis, ignoring complicating factors,
is one of objectively examining the costs
and benefits of each alternative and

chooslng'the alternativewith the largest
present net benefits. The decision

criterion determines the appropriate . ,
measure of beneflts and the concept of QUANTITY OF USE

opportunity cost defines" the costs that Figure l.--Demand function for use of a
should be included, public natural environment.

Decision Criterion

The net benefits of an alternative $
wlll 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
benef!ts of various amounts of use. The
areas under the demand function for various

quantities measure the total benefits of
each quantity of use (fig. i). Similarly,
areas under the marginal cost curve
measure the total costs of varying amounts U)

of use (fig. 2). That level of use at _° /
which marginal benefits equal marginal
'costswlll be the level that maximizes the
difference between total benefits and

to£al costs, net benefits (fig. 3). The
maximum net benefits of each alternative

are then compared and the alternative

wlth the largest net benefits is chosen
(Herfindahl and Kneese 1974 ).

•

The approach outlined is equivalent
to maximizing the sum of all consumers' Q "

surpluses and all producers' surpluses QUANTITYOF USE
( Kelso 1966 ). Further, the resultlng

all0catlon is equivalent to that which Figure 2.--Mc_ginnl cost _unction for
would resultln a competitive market provision of use of a public natural
( Herfindahl and Kneese 1974 ). environment.
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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 I_ B
reflected in their prices are derived
from the values to society of these other
pursuits.

U}

The specific opportunity costs of an
o alternative depend on the nature of theO

situation. Herfindahl and Kneese ( 1974 )
MC -pointed out: if you own an automobileI-- MAXIMUM

,%" NET.BENEFITS , and are considering using it or public
tO

z transportation to make a trip, the
bJ

m relevant costs of using the automobile

MB=MC are the variable operating costs including
gasoline, oil, tires, and wear and tear

costs associated with the particular trip.p

• 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

D=MB trip.

QUANTITYOF USE On the other hand, if you do not
own a car and are trying to decide

•between driving to work or taking a bus,
Figure 3.--LeveZ o_ u_e that m_z'_aes then additional costs must be considered.

net Dene_8. In this situation you must also consider

the costs associated with buying a car,

Costs and benefits occur over time such as annual depreciation, insurance,

and their magnitudes may vary at different license, and interest on the investment.
• These costs are a part of the opportunitytimes. The specific criterion of choice,

then, is to choose that alternative that costs in this situation because they could

has the largest present net benefits, be avoided by using the bus; whereas

To calculate present net benefits, the they cannot be avoided in the former
flows of benefits and costs must be dis- situation in which the automobile was

counted to the present. The rate at which already owned.

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 ). But not all opportunity costs can
be measured using market values. For

OpportunityCost example, building a dam on a river would
mean that the benefits arising from

When one Or more of the alternatives primitive river travel would be given up.

involves nonmarket benefits, costs may The loss of these benefits is an oppor-
seem to be more easily measured than tunity cost of the dam project and should

be brought into the cost accounting.benefits. 'This mistaken impression arises

from a limited concept of cost. Furthermore, some project costs may be
subsidized and the subsidies should be

One of the basic concepts of the added into the costs.
economic theory Of production is that

of opportunity cost, The opportunity
cost of implementing an alternative is So what we find is that benefits and

what must be given up because the alter- costs are two sides of the same coin, but
native is implemented. For the marketed like the two sides of a coin, they are
goods and services that may be required, not identical. Hence, costs may be as
money outlays are used as measures of difficult to measure as benefits.
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' BENEFIT MEASUREMENT Estimating User Values

User values are the benefits users

Over the past few years a bit of of natural environments obtain through

Jargon has developed that categorizes on-site activity of one sort or another.

the uses of natural environments as either We have well-developed models for estima- I
commodity or amenity uses. A cor_cern ring the economic values of these benefits.
about this jargon is that the two words The basic model is the travel cost model
seem to convey a value Judgment: commo- referred to as the Hotelling-Clawson-

dlty uses are more valuable than amenity Knetsch (H-C-K) model ( Clawson and
uses because they are "productive" as Knetsch 1966 ). Two stages are involved

compared to the "unproductive" amenity in the estimation of value with the model.
uses. But the terms are now imbedded in First, the demand function for the
the literature, and we (or at least l) recreational experience in the given
must learn to llve with them. 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.

Co_odi ty Values..

• The demand function for the environ-

Commodity values are the benefits ment is the marginal benefit function of
arising from the use of natural environ- the users of the environment. The total

ments for mineral, timber, livestock, benefits to them are estimated by finding
agrleultural, water, and energy production, the area under the demand function as was
In Older economic Jargon these are shown in figure i. This quantity is " "
producers' goods: inputs to subsequent referred to as total willlngness-to-pay.
production processes that eventually
result in final consumer goods. The Value measured in this way is con-

values of commodity uses derive from the strained by users' incomes because the
values of the final consumer goods to users are considered as buyers rather
which they contribute, than sellers. However, the effect of

income on the demand for a good depends

With the exception of timber, the on the proportion of the consumer's budget
real prices of these commodities have spent on it. Typlcally, expenditures on
been decreasing over time ( Potter and an outdoor recreation activity at a

Christy 1962 , Barnett and Morse 1963 ). specific site are a small proportion of
This means that the economic scarcity of a user's total budget so the income effect
these commodities has been decreasing is small. If the users are considered
relative to other goods and services, as sellers, then a higher value is estimated

Technol0glcal advance has lowered pro- because income is not a constraint. How
ductlon costs and increased substitution much higher it is depends on the impor-
possibilities to the extent that their tance of income in the demand for the area.
real prices have declined in the face of Therefore, the total willingness-to-pay

increasing demand for them. value estimated using the H-C-K model is
- the lower bound value of an area in

' recreational use.

Amenity Values

Amenity values arise from the direct The H-C-K model has been extended
uses of natural environments by final and given more econometric sophistication
consumers, consumers' goods in the old to account for possible income effects,

jargon. These uses enter directly into other demand shifting variables, and
the individual's consumption pattern with substitution effects ( Smith 1975 ,
llttleor no intervening production Gum and Martin 1975 ). More work needs .

technology. Therefore, technology has to be done in refining the way in which
much less of an impact on the costs of substitution effects are handled. In

or provision of substitutes for these one study, total or average expenditures
Uses as compared to commodity Uses. on all other recreational experiences

User and option values are two types of were used to account for substitution
amenity values. ( Gum and Martin 1975 ). Recreational
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experiences, however, combine activities time is convincing, therefore, the

and environments. The relations leading appreciation of these benefits should be

to the combinations are not well known, brought into benefit-cost analyses.

We need to know more about the charac- Krutilla and Fisher ( 1975 ) present a

teristics of environments as they relate simulation technique for estimating the | m
to the characteristics of activities in rate of appreciation for linear demand ! |
producing the characteristics of recrea- functions. Based on the argument for

tional experiences that form the basis benefit appreciation, the model simulates

for preferences and, hence, for substi- a situation in which the demand for

tution relations, amenity services shifts outward over

time while supply remains fixed, imposing

The H-C'K, or travel-cost model, a carrying capacity constraint at some

uses observations of actual behavior to "point.
estimate the demand for the recreational

experience. This is its greatest The model breaks the shift in demand

strength. With the improvements that into a vertical component and a horizontal

have.been _made in its application, the component. The vertical shift repre-

model 'is extremely robust and can be sents increasing willingness to pay for
used with confidence. , given quantities of the service and is

assumed to be constant over time. The

Appreciation of Benefits horizontal shift-represents increasing

• quantities being demanded at given prices.
The rate of horizontal shift is assumed

The H-C-K model provides estimates of to be constant to the time at which the

current annual benefits. There is a capacity constraint is reached, after
strong argument that. these benefits will which it decreases to the rate of

increase over time ( Krutilla and Fisher population growth. For many recreational

1975 ). The argument is based on two activities, the rate of growth in parti-

proposltions. The first is that all cipation has been greater than the

natural environments, to some extent, are population growth rate. This means per

gifts of nature and not producible by capita demand has been growing and more

man, Admittedly there is a continuum of and more of the population is being
environments from wilderness to KOA exposed to these activities. Common

Campgrounds over which the natural component sense tells us there is an upper bound

varies in intensity. But to whatever to growth in participation, the rate of

extent an alternative use destroys what- population growth.
ever natural component an environment has,

that component cannot be reproduced at

a later date. Thus, natural environments The simulation model to estimate the

are fixed in supply, and technology rate of appreciation in recreational

cannot :ease this supply fixity through benefits is simple in that it abstracts

p'rovlslon of substitute environments, greatly from the real world and, therefore,
On the other hand, continued technological has a small number of parameters. These

advance will continue to relieve commodity are the rate of vertical shift in demand,

supply restrlctlons by increasing materials the rate of the horizontal shift, the

• substitution possibilities, year the area reaches capacity, the rate
at which the horizontal shift decreases

The Second proposition is that demand to the population growth rate after the

for amenityuses of natural environments year capacity is reached, and the year

will increase over time as a result of the horizontal growth rate equals the

increasing' per capita demand and population population growth rate. Data are not

growth. Technological advance contributes commonly available to estimate these

to increasedper capita demand by increasing parameters. Enough evidence exists,

per capita real income. The result is a however, for choosing alternative values

growing scarcity of the amenity services for the parameters so that the sensitivity °
of natural environments relative to the of the results to the alternative values

Commodity uses of such environments, can be tested.

EVidence that the demand for and Option Values

value of amenity services will grow over Option values remain largely unmeasura-
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ble in economic terms. These values In addition to the price and quantity _ ....._
.include the value to individuals of having variables, variables that may shift
the opportunity tO visit an area in"the fu- demand must be considered. These include

ture. The conclusion that this kind of income, travel time, socioeconomic, and
option value is additional to total will- substitution variables. When users have

ingness-to-pay has been worked out, but been aggregated by origins, multicolline- m
no empirical method for estimating it has arity between travel cost and travel time mm

been developed ( Cicchetti and Freeman has resulted. The solution has been to
1971 ). Scientific values are also option drop travel time from the statistical

values. These arise from our desires to demand functions, resulting in an incom-

pursue ecological research in undisturbed plete specification of demand. The
areas, preserve genetic information, and disaggregate approach, in which the
preserVe potential sources of medicine, individual user is taken as the analytical
Also included among the option values unit, avoids the multicollinearity
are the vicarious benefits people gain problem and makes possible the inclusion
from simply knowing such natural areas of both travel costs and travel time in

exist (Krut%lla and Fisher 1975 ). the estimated demand functions ( Gum
and Martin 1975 ).

The use of total or average expendi-

DATAAND RESEARCHNEEDS tures on all other recreational experiences
to account for substltutlon effects is not

entirely satisfactory. More research is

To apply beneflt-cost analysis, data needed to identify the variables thatare needed tO estimate those benefits
express the nature of the substitution "

and costs we "have the ability to measure, relations.
with regard to amenity uses of wild,

scenic, and recreational rivers, these In most studies of the recreational

are the user benefits and some of the users of an area, data on socioeconomic
costs of providing the opportunities for variables are collected. The additional

recreational uses. variables required for benefit estlmatlon
may be income, travel cost, and substl-

User Benefits tutlon variables. Income and travel

cost are straightforward varlables and
The H-C-K model is site specific easily measured at little additional

and studles specific to individual rivers cost. The substitution variables eventu-

must :be made to estimate user benefits, ally identlfled should also be of a
Although site specific, they need not be straightforward nature.on-site studies.

The:model uses travel costs as the The H-C-K model derives part of its
price proxy in the estimation of the strength from the fact it is based on
demand for the recreatlonal experience, observations of actual behavior. When .
Thus, actual travel cost data or indirect considering potential uses of a river,
data, from which travel costs may be however, there is no actual behavior to
calculated, must be obtained, observe. One solutlon is to estimate• ,

benefits for similar rivers recelvlng

Some investigators have used trips such uses and apply them to the river
and some have used visitor-days as the being studled. This approach, called the
quantity Variable. The variable that representative site approach, was used in
should be used in a particular situation an Arizona study ( Sublette and Martin

depends On the amount of variation in 1975 ). Research of the klnd being
trlplengths. When trips are used, it is reported at this symposium by Chubb will

useful to distinguish day trips, weekend provide a basis for identifying "similar"
outings, and vacatlons, estlmatlng demand rivers.
functions for each.

• Costs

The-observational unit is open to a

choice among the individual, group, or Little attention has been paid

household. -The choice depends on the to the costs of providing and maintaining
nature of the river and the activity, recreational opportunities relative to
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the attention given demand and value. Option values are still unmeasurable.
Perhaps .cost studies have been considered They have been shown, however, to be

less challenging than demand studies, additional to user benefits.

• Estimates of the costs of facility
construction and maintenance and the An argument that the demand for and ! |
costs of maintaining the natural and value of amenity uses of natural environ-

social components of recreational environ- ments will increase in the future is
•ments are needed. Facility cost estimates convincing. A simulation model for

aremost easily obtained. To estimate estimating the rate of appreciation in
the Costs of_maintaining the natural and benefits has been developed. The model

social components _of these environments, applies only to linear demand functions
however, is more difflcult. The papers and requires parameter estimates not
presented at this symposium by Se.ttergren easily obtained.
and by Heberlein relate to this issue.

It certainly is not lacking in challenge.
Nevertheless, once the alternative On the cost side, facility construction
recreational experiences have been defined and maintenance costs can be easily

for a river, reasonable judgment estimates , measured. Costs of maintaining the natural
of Such ;costs could be made. and social components of natural environ-

ments are less easily measured. However,

• " it should be possible to make reasonable
- SUM_RY Judgment estimates of these costs given

definition of the potential recreational
The state-of-the-knowledge regarding experiences to be considered for a river. "

measurement of recreational user benefits

is such that it is now possible to measure

them with confidence. The total willing- While all of the problems of cost
n_ss-to-pay measure of value, the area and benefit measurement have not been

under the demand curve for the environment, solved, the state-of-the-knowledge has
is the relevant measure given maximization reached a level at which it is possible

of net social benefits as the decision to begin using benefit-cost analysis
criterion. Th_s measure of value is as a decision-making tool in the manage-

Constrained by income and is, therefore, ment of wild, scenic, and recreational
a lower bound value, rivers.

[]
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" DENSITY, CROWDING, AND SATISFACTION" .........._
SOCIOLOGICAL STUDIES FOR DETERMINING CARRYING CAPACITIES

_ °_

|
ThomasA. Heberlein, AssociateProfessor

.. 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 ecomonlc theory by both researchers and managers for
• determining social carrylng 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 model. This approach is either explicit
wilderness has received the attention of as seen in the work of Alldredge ( 1972 ),

social scientists for over a decade, be- Fisher and Krutilla ( 1972 ), Cicchetti
ginning perhaps with the thoughtful analysis and Smith ( 1973 ) or implicit in the
by Wagar published in 1964 and complemented Forest Service research ( Stankey 1971 ,

by the,ploneering empirical work of Lucas Lime and Stankey 1971 ). No one can argue
(1964c) in the Quetico-Superior. Since with the elegance and internal consistency
then the work has been advanced by continued of these models. However, any model must
studies in the Quetico by Lime ( 1970 ) simplify the world, and in doing so, some
and.ln other areas by Stankey ( 1973 ). untested assumptions must be made. Unfor-

The complexity of carrying capacity deter- tunately, the primary simplifying assumption
mination_has been spelled out and progress of the economic model does not square well

• has been made at sorting out the components with a social-psychological model of human
.. oflcapadlty ( Limeand Stankey 1971 , behavior. Data necessary to test this

Frisseland Stankey 1972 , and Bury 1976 ). assumption come from a recently completed
!n doingso, researchers are telling man- study of crowding on the Colorado River
agers,that no single number exists but in the Grand Canyon ( Shelby 1976 ).
rather comblnations of factors including Further, data I have collected on the Bois
management objectives, the physical and Brule River in Wisconsin essentlally rep-

blologlcai nature of the resource, the llcate and consequently extend the findings
preferences'and tolerances of the users from the canyon to other rivers. In addl-
mustbe Considered together in selecting a tion to these new data, soclal-psychologlcal
capacity for a given area. Carrying ca- research has begun to extend biological ,
pacity is thus a dynamic concept ( Stankey work on crowding to humans. The thrust
1974 )and is difficult to pin down to a of this work complements sociological •
specific number, research on river visitors, and these two

• bodies of literature will be discussed in

' this paper as a means of both giving a

A major stumbling block to these sociological direction to carrying capacity
efforts to establish a carrying capacity research and integrating prior work on
is that they have been based on an economic crowding and carrying capacity.
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PHYSICAL CAPACITY AND ECOLOGICAL CAPACITY value Judgments. The only time that such
data alone appear to make carrylng capac-

Theorlstshave Usually discussed carry- itles determinations, is when the value
ing capacity under two rubrics: those deal- premise is widely shared.

ing with natural features and those deal-
ing with human components (e.g., Lucas and For decades biological studies have
Stankey. 1973 , Lime and Stankey 1971 , Bury been used to establish carrying capacitiesj
1976,Fisher and Zrutilla 1972 )o I have particularly for deer, elk, and livestock.

found it useful to furtherdlfferentiate These studies have helped managers make
these into four related categories: phys- decisions because the value premise is
ical, ecologlcal, facillties, and social, expllclt and widely shared (production
whlchmay be used in roughly a descending should be at a maximumwlthout impairing
order to establish capacities, the range). When, however, there is wide

disagreement about what is valued, no
The upper limit of capacity is the declsloncan be reached. When ranchers cry

amount of physical space available for out for zero predators and environmentalists
humans. In the Grand Canyon, this might demand wolves and coyotes be preserved,
be the'number of spaces available along the biological studies cannot in themselves
Colorado River for visitors to camp and establish a carrying capacity.P

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 Lucas and Stankey ( 1974 ) note that

capacity far in excess of current visitor the concept of carrying capacity may be
limits, useful for range management but is ill- .

suited for recreation management. (They

A Second and the most widely recognized go on to use it, however, because of its
and discussed capacity has to do with human wide circulation). Recreation researchers

impact on the ecosystem. Clearly if the have recognized the importance of shared
physical capacity of the Canyon or any river values in their selection of sites for
bank or lake shore were reached every night the study of carrying capability. Such
of the season, dramatic impacts on animal studies have tended to focus on wilderness

and plant life would result. Ecological recreation rather than crowding in camp-
capacity is difficult to establish, for grounds, zoos, or picnic areas because

_y humdrnuse w_ll _zve an impaot. The there tends to be a greater value consensus
cri_i_al question is how much impact is about the nature of a quality wilderness
tolerable, experience. Of course, wilderness recrea-

tion should be the most sensitive to minor

changes in visitor density.

ValueJudgmentsNecessary LevelofTechnologyNecessary

TO establish a carrying capacity once Just as a value premise is necessary
impacts have been measured someone must say, to establish carrying capacity, any carry-
"This much is enough". This means that ing capacity must be based on a specific

selecting a carrylng capacity implies some level of technology. If visitors to the
kind of value Judgment, even in the case of Grand Canyon were to sleep in boats as

physical capacity. Under one set of values, well as on beaches, the physlcal capacity
physical capacity in the canyon is reached of the canyon could be increased. The
when there is one party on the beach. Under introduction of new technologies including
another set, when there is one person for "porta potties" in the Grand Canyon have

every 3-by-7-foot sleeping location in the reduced human impact on the biology of the
canyon. Thequestion of the appropriate inner canyon, and consequently have raised
mix of expert, scientific, and public ecology capacity.

judgment is at the heart of carrying ca-
pacify controversies. The addition of technology into a

given recreation activity is a two-edged

Managers would llke to think carrying sword. While on the one hand it may be
capacity can be determined solely by scl- used to reduce impact and increase carrying
entific and technical information, and capacity, in the case of river running it-

thus avoid the apparent arbitrariness of self, the introduction of rubber rafts and
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tubes has led to crowding problems on rivers The utility of these four kinds of I.................' '
all over the nation. On the Colorado carrying capacity may be illustrated for

River, the introducti6n of new technology river recreation in the Grand Canyon.
(Glen Canyon.Dam and the regulation of Currently in the Grand Canyon, use is no-

water levels on the Grand Canyon) has where near physical capacity. Ecologioal

dramatically affected use in the last oapaoity, with the introduction of porta Idecade, potties (although further study is needed),
. is probably far above current use limits.

In any case, even extreme human recreation

" FACILITIESCAPACITY impact is probably trivial compared with
.- the dramatic impact of the Glenn Canyon

To handle visltors_ physical and organ- Dam on the river ecosystem. FaciZitie8

Izational facilities, such as parking lots capacity is alleged to be 150 persons per
or boat ramps, are needed. When parking day at the Lee's Ferry put-in point. How-
lots are full Or boat ramps covered'wlth ever, Park Service records show this was

rafts loadlng, the carrying capacity of exceeded 20 days out of the 1974 season

the facilities has been reached. In the ( Shelby and Nielsen 1975a). In any case,
long rub, f_cilities capacity is not a more staff, parking and loading zones
serious problem, although it may be fixed could easily alleviate that problem.
•for a single season. While physical or

ecologlcalcapaclty can be manipulated by
the introduction of new technologies,

facilities'capacity can be greatly en- The real limiting factor in the Grand

larged by theapplicatlon of dollars. Canyon may be 8ociaZ c_rPying capacity
Parking lots may be built, boat ramps ex- where the number of people influences the "

panded, and more personnel hired, for where nature of the experience. I suspect this
there isdemand, the Income needed to ex- is true for much back country recreation.
pand facilities capacity is at least On the other hand, in certain areas, ecol-
potentia!ly available, ogical limits will be the first to be

exceeded. Facilities limits will in other

cases be reached before other capacities
SOCIALCARRYINGCAPACITY have been exceeded. Physical carrying

capacity is unlikely to be reached in any

Throughout the literature is the area. However, it serves as a starting
notion that there is some visitor density point from which the issue of carrying
that reduces the quality of the recreation capacity may be considered.
experfe_ce ( Lime and Stankey 1971 ,

Frissel'and Stankey 1972 , Stankey 1972 ,
Lucas and stankey 1974 , Fisher and Krutilla

1972 ,Stankey. 1974 , Bury 1976 ). We Although managers are implicitly con-
might call this social carrying capacity, cerned about social carrying capacity
How many Visitors can be put into an area and providing a visitor with a particular
before the quality of their experience kind of recreational experience, they are
is significantly reduced? Social carrying uncomfortable at limiting use on the basis
Capacity also requires a value Judgment. of such criteria. Some of this reluctance

HOw much human Interaction is too much? is due to the diversity of opinion as to

When is the experience significantly what a high quality recreational experience
reduced? HOwever, the problem is even more is. Because there is more likely to be
difficult in the case of social carrying consensus about biological impact or fa-
capacity, because there is even less value cillties capacity, managers may select

consensus about the nature of a recreational such limits even though they are actually
experience than there is about a preferred managing for a particular kind of recrea-
ecosystem. Moreover, recreation research Lion experience. Managers seem more tom-

is far behind the theoretical development fortable saying, "The parking lot isn't '
" ratherof the.biologlcal sciences. Consequently, big enough so you can't come in,

among scientists there is little shared than saying "You can't come in because too

agreemen t about what variablesto measure many people will reduce the quality of the
and how to measure them. Social scientists experience for others." Facilities carry-
are hard pressed to gather the appropriate ing capacity may be a useful way to limit
data to determine the impact of humans on numbers once ecological or human carrying
the recreational experience of others, capacity has been reached. However, as a
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fixed limit in itself in the face of rising This notion of satisfaction is also
demand, it is not generally defensible, important in the perception of managers.

Within ecological and budget constraints,

Resource managers, as Hendee and managers say they wish to provide for as

Stankey ( 1973 )have pointed out, by many satisfied visitors as possible, l_ I
reason of training and personal values, Dissatisfied visitors are a problem for
tend to over-emphasize biological capacity, managers; so is turning away other visitors
Numbers are often limited on the basis of who might be satisfied with the experience.

demonstrable but trivialbiological impact. Managers generally view their role, after
Or numbers are allowed to exceed the point protecting the resource, as providing an
where the important components of the experience that will please visitors.
recreation experience are lost (e,g.,
solitude) because no biological impact can
be documented. There are no doubt biolog- TheoreticalBasisof the

ical limits and carrying capacities, but SatisfactionModel
these should not be used to avoid hard

decisions_about another sort of capacity. While the satisfaction model is at
the basis of theorizing about carrying

The subterfuge of using facilities or , capacity and is also implicit in manage-
biological capacity, although convenient ment, it has reached its full flower under
for the manager, may be an inefficient and an economic analYsiS of carrying capacity.

ineffective means of both establishing or Alldredge ( 1972 ) spelled out the basics
regulating social carrying capacity. How- of the model in simple terms easily grasped
ever, in the absence of more adequate by managers and sociologists alike. The
standards for social carrying capacity, Resources for the Future Investigators "

the manager can hardly be faulted for using ( Cicchetti and Smith 1973 , and Fisher
other criteria. The theoretical basis for and Krutilla 1972 ) stated it in quantitat°ive

establishing social carrying capacity is and operational terms.
Weak, and current methodologies illsuited
for makfng such a determination. The re- Briefly stated, when a person enters
mainderof this paper is devoted explicitly a wilderness area alone, he has some amount

tO that problem, 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-

SATISFACTION AS THE BASIS OF sequent visitors enter the area. However)
SOCIALCARRYINGCAPACITY because it does not immediately drop to

zero, aggregate satisfaction across vis-
S0cialcarrying capacity has been itors continues to increase. When the

defined largely in terms of visitor satis- amount of satisfaction of the nth visitor

faction. Bury ( 1976 ) states, "The does not equal the drop in satisfaction of
objective of recreation management is to the remaining visitors and the aggregate
maximize user satisfaction within the satisfaction begins to decline, social
specific constraints of budget or physical carrying capacity is reached.
resourcesor agency policy". Lucas and

Stankey ( 1973 ) indicate within constraints
" .we assume the goal of recreation carry- This is a conceptually consistent

ing capacity is to maximize user satisfac- notion of social carrying capacity that
tion". Lime and Stankey ( 1971 ) define fits well with a management objective of
carrYing'capacity in terms of that level what might be called satisfaction manage-
which can be supported without "...exces- ment, and generally follows Stankey's
sive damage tO either the environment or analysis of carrying capacity ( Fisher and

the experience of the visitor". The era- Krutilla 1972 ). Moreover, it can readily
phasis on satisfaction is.always couched lead to selection of a number at least in ,
in terms of Constraints (such as management the theoretical descriptions of the model.
objectives). I will try to show that it
is thOse constraints, rather than satisfac- Problems With the Satisfaction Model
tion, which are really the important param-

eters is establishing social carrying The satisfaction model so oversimpli-
capacity, fies the nature of a complex, real-world
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process to achieve a soclal carrying ca- During August 1975, nearly 3,000 canoe- _ ...............' [
pacity estimate that it loses touch with ists, tubers, and fishermen on the Brule

the process itself_ Two studies ( Stankey River in Wisconsin were interviewed. The
1973 , and Clcchettl and Smith 1973 ) correlation between daily use as measured
have shown that wilderness visitors will by electric eye counts up river and saris-
show lower levels of satisfaction or a faction was 0.009 (NS) indicating again

reduced willingness to pay when asked their that visitor number plays no role in the
reaction to hypothetical encounters in overall satisfaction of the visitors
wilderness areas. This supports the basic present on this recreatlonal river. These

• " ..the studies should be replicated in otherpremise of the satisfaction model, .
satisfaction or ability gained from the wilderness areas, but cast substantlal
wilderness experience tends to be Inversely doubt on the basic premise of the satis-

related to the number of parties he meets faction model.
on a wilderness outing" ( Fisher and
Krutilla 1972 ).

Why Doesn'tSatisfaction
However, untll recently no one ever Relate to Density?

looked to see if this premise held in an
actual recreational setting. Are _Ide_- Satisfaction is a complex concept and

hess visitors who encounter many parties ' there are likely to be many things other
really less satisfied than those who see than the number of encounters, or length
few? For two st,miners, observers who of encounters that affect satisfaction.
counted the number of encounters, were Freedman ( 1975 ) argues in his discussion

placed in boats on the Colorado River in of denslty-lntenslty theory that In many
the Grand Canyon. Visitor contact at circumstances people are simply not " "
attraction sites, the length of contact attending to density, and it slmplymay

on the river, and the number of people not be a factor in their experience. For
seen in those encounters were also noted, example, while those few who experienced

These data were then related to satlsfac- the Grand Canyon before 1960 may be ap-
tion scores of vlsltors on the trips, palled by 1970 use levels and contact their

congressmen, most visitors may not notice.

Grand Canyon visitors are not only

During the 1974 season, 213 visitors very satisfied but 31 percent of the
on 11 trips filled out questionnaires variance in satisfaction is explained by
( Shelby and Nielsen 1975 ) and the coP- the soclal aspects of the trip (e.g., sub-
relations between satsifactio_ and the Jectlve quality of group experience), per-

density measures were not si_ificantZy sonal benefits, the wilderness character
different than zero. In 1975, the study of the trip (e.g., being in wilderness an
was replicated with a representative sample important reason for the trip) and weather
of trips (Shelby 1976 ). Here, 1,009 ( Shelby 1976 ). Perceived crowding

Visitors c0mpleted questionnaires (a 96 accounted for only an addltlonal 2.5 percent
percent responserate) on 46 trips. Even of the variance and 6 addltlonal density
wlththis large sample, only the correlatlon varlables added another 2.5 percent, bring-
between length of tlmeln sight of people ing the total explained variance in sat-
on the river and satisfaction was statis- isfactlon to 36 percent. Wagar ( 1964 )
tidally different from zero (r=0.10). How- anticipates these findings in his discus-
ever, this correlation accounts for only slon of the multiple satisfactions that may
1 percent of the variation in satisfaction, be derived from a partlcular recreation

hardly enoughto be an important issue in experience.

satisfaction management. The other var-
iables, such as number of contacts and It may be argued that density in the

number of peopl e seen, Were not related to Grand Canyon was simply not high enough to
satisfaction, show any effect on satisfaction, that surely

as physical capacity is approached satls-
It may be arguedthat the Grand Canyon factlonmust go down. Shelby and I,re-

is such a unique resource that it over- spondlng to a note by Grelst ( 1976 _ don't

powers any effect of density on satlsfac- bell.eve this would inevitably be the case.
tlon. However, I am currently analyzlng
data that appear to support the Grand
Canyon findings. Users choose activities that are in
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.accord wlththelr own idea of a "good SatisfactionAloneis not Suitable
time." Those who don't like the anticipated CriterionforManagement
crowds in Grand Canyon will (as some have

already done)not return but move on to Neither the USDA Forest Service re-
less crowded areas, thus being "displaced" searchers nor the economists have proposed
by those more tolerant to higher densities, satisfaction as the sole criterion for I |
Crowding norms, then, change due to alter- establishing carrying capacities. Lucas
ationslngroup composition. The result and Stankey ( 1974 )_ Lime and Stankey
is that aggregate satisfaction continues ( 1971 ), and Frlssel and Stankey ( 1972 )
toclimb with increasing use_ and carrying have carefully limited the notion of
capacity(the point at which satisfaction carrying capacity to those numbers that
decllnes) is never reached. This may be could be satisfied within management ob-

especlally llkely in the Grand Canyon where Jectlves. The economists have llkewise
90 percent of the visitors are maklng discussed satisfaction within the context
their first' (and for most, only)'trip. of a certain product--"a wilderness expe-
Most of these visitors say that they had rlence" ( Fisher and Krutilla 1972 ).

no expect_tlons about how many other groups Hence, satisfaction itself is not as suit-
they,wou!d meet on the river ( Shelby 1976.). able criterion for defining these limits.
Individuals are susceptible to viewing It is likely that for a wilderness expe-

what they see as appropriate where they ' riencej the number of visitors may reach
have no prior expectations. Thlswould the point where the experience is no longer

tend to mltigate against any effects of provided even though there may not be a
density increaseS, noticeable reduction in satisfaction of the

visitors present. Consequent/y, if certain

Further, increasing densities may types of recreational experiences are to be o

cause a change in the definition of the provided in the face of increased user
experience. Increased use alters the demand, some criterion other than satisfac-
character of the experience form, for tionmust be used to establish social carrying

.example "zero contact wilderness", to capacity. The remainder of this paper is
"moderate contact seml-wilderness". Use devoted to some notions which may help

leVels that began to approach physical select these capacities. The first step

capacity in the Grand Canyon would move in developing an operational approach to
to the "excursion" experience, where one establishing carrying capacity is to focus

expects to see others viewing the same our discussion on theconcept of crowding.
resource. As this happens, people probably

change their normative definition of

app#oprlate contact levels. Changes in
the experience, then, cause individual
normative changes, and satisfaction remains SOCIALPSYCHOLOGICAL MODELS
high. This subtle "product shift" would

agaln mean that aggregate satisfaction con- Since 1970, social psychologists have
tlnues to climb as use increases. ! begun to build on the work of sociologists

' (e.g., Winsbo_ough 1965 , Galle et al.

Amanagemen t policy aimed at max- 1972 ) and biologists (e.g., Christian
Imlzlng aggregatesatlsfactlon leads to et al. 1960 ) regarding crowding. The
some interesting possibilities. For ex- notion of crowding is really central to

ample, a Grand Canyon Parkway along the the determination of social carrying capa-
Colorado River would certainly increase city. Social carrying capacity for an

the number of satisfied Canyon visitors, activity has been reached when the partlc-
Dissatisfied seekers of wilderness might Ipants regard the setting as crowded.

go elsewhere. The influx of people more Crowding is more than just the number of
tolerant of crowding would cause contact people present. Most theorists (Altman
norms to change, and the new product (the 1975 , Stokols 1972a and 1972b, Desor

GrandCanyon by automobile) would be de- 1972 , Lawrence 1974 , Rappaport 1975 )
fined interms of higher contact rates, distinguish between density and crowding. .

Density refers to the number of individuals
• in a particular setting and their dlstrl-

•" bution. Crowding is the negative evalua-
tion of a density that exceeds a certain

IPe_sonal communication with Stankey, point. In our focus on the negative as-
1976. pects of excessive density, it is important
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to remember that density may be too low as people in a particular setting. By plot- [ ....................'
well as too high. Frequently mentioned ting the mean responses on a graph where
examples include'to_ few people at a foot- the favorableness or unfavorableness of the
ball game or a,cocktail party. The lan- evaluation is plotted on the x axis and
guage lacks a term such as crowding to numbers are plotted on the y axis, one
.describe the absence of sufficient numbers, establishes a return potential curve.
although terms such as over and under

mm

manntng'-(Wicker 1973 ) may serve in the Figure 1 shows three hypothetical• .

technical literature, return potential curves for three different
activities: a wilderness experience, a

The ReturnPotentialModel cocktail party in a small room, and a clty
sidewalk. For a wilderness experience,

The distinction between density and reaction to numbers is most favorable at
crowding implies that the appropriate level zero and crosses Into the negative values
of.human density In a partlcular s'Ituatlon at four, when respondents began to evaluate
is essentially a normative concept. There density unfavorably. The range of appro-
may be too few, Just right, or too many. prlate numbers is narrow, ranging from

Jackson-( _965 ) proposed a model that may zero to four. A cocktail party, on the

be helpful for considering carrying capacity, other hand, has two regions of rejection,
Thls.model is called a "return potential ° both when there are too few participants,
curve" and works llke this: and when finally there become too many

In the room to converse, obtain drinks,

Individualsare asked how they would etc. The latitude of acceptance is
feel about seeing I, 2, 3, 4...n other broader for a cocktail party than for a

L•Favorable â�+4 Wilderness

Experience
..

+3

-- +2 Cocktail Party
,r_

o
m

I.- +1O
• < City Sidewalk

m NeuWal
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Figure l.--Return potential curves for three activities.
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wilderness experience, ranging from 5 to This lack of density impact in the _i ........'
25. The latitude of acceptance for a city sociological studies has been largely
sidewalk is broader still, ranging from 11 replicated in the early social psychological

to 400, but drops off substantially when laboratory studies. In these studies,
onecan no longer negotiate from the side- placing more and more college students on
walk. Such return potential curves show chairs in a room had no effect on perfor- I m
the strength of the social norm by the mance of individual mental tests ( Freedman
height of the modal point: higher the etal. 1971 ). Freedman etal. ( 1972 )

mode, the stronger the norm. The norms also found that room size had no effect on
about contacts in wilderness areas are the aggressiveness of decisions made by
more strongly crystalized than the norm for mock Juries.
cocktail party interaction. Sidewalk con-

tacts are generally unguided by norms
except for empty or impassable sidewalks. However, recent studies have begun to

show density effects on task performance.

These return potential curves illus- Paulus etal. ( 1976 ) argue that the lack
irate the_relation between density and of crowding effects in prior work may have

crowding. Seven people (a constant density been due to the insensitivity of the tasks

level) is a crowd in wilderness areas, but , used by Freedman and his associates. Using
not a crowd at a cocktail party or on a amaze task, they found that more errors
stroll down the sidewalk. When the density were made under crowded conditions. One

level exceeds this range of tolerable interpretation Of this is that the two

contact, the effects of crowding should activities have different return potential
be observable both psychologically and curves. Density may not have reached the
behaviorally, subjective crowding level sufficient to "

influence performance in Freedman's exper-
iments because people were sitting on

NormativeExplanationsin chairs in a room as they filled out paper
Crowding Research and pencil-tests. No matter how close the

chairs, the nomative character of the
..

Recent social psychological literature setting had not been changed. However,

illustrates some of the points raised in Just as the student approaching a pin ball
this discussion. Cohen et ul. ( 1975 ) machine says "stand back", indicating a
Showed that college students are influenced preference for a given amount of space,
by both the setting and the activity in performance on the maze task could have
the number of individuals they would place been influenced by the close proximity of

in a room !'...until they felt that the others doing the same task. In short,
addition of one more figure would create there are probably different return poten-
a crowded situation". More people were tial curves for test taking and game

acceptable in the same size room for rec- playing (or maze running in this case).
reatlon (a party or social hour) than for The density level in Freedman's work did
work (working on a group project or a not violate the test taking norm, but the

business meeting). Desor ( 1972 ) cot- density level did violate the game playing
rbborated this. These studies suggest that norm in the work by Paulus and his
different activities have different return associates.

potential curves.

Normative Explanations Help Findings presented by Worchel and

ReconcileInconsistentFindings Teddlie ( 1976 ) are also consistent with
In the CrowdingStudies the normative interpretation. They had

college students work on two group projects
It has been widely assumed that in, (as opposed to the individual tasks used

crease indens_ty in the social world such by Freedman and his associates) at various
ascitles, apartlnents, and urban life in densities. Crowding distorted time percep-

general would cause negative pathological tion, but had no effect on task performance. .
effects ( Freedman1975 ). However, large However, interaction density was also
scalestudies investigating this phenomenon varied. When chairs were close together 1

have Shown either no such effect or no (touching in a circle), performance went
effect beyond social class differences down and subjects became more punitive in
(e.g., Winsborough 1965 , Mitchell 1971 , their group reaction to a hypothetical
Freedman 1975 ). Juvenile delinquent. Subjects in the high
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interactional density conditions also motor boater, but not the other way around.

attributed more aggressiveness and nervous- This appears to also hold for hikers and
hess to the group members. It appears that horse parties, cross country skiers and
there is a different norm for group com- snowmobilers, and rowers and motor boaters

mu_ication. Here, when chairs touch, in the Grand Canyon as well. The groups I_ I
people both feel crowded and show a per- essentially hold different norms about what
formance and psychological reaction, while is an appropriate behavior in a wilderness

for individual cognitive tasks, touching area. The motor boater, horse packer,
chairs does not violate the norm. snowmobller_ appear to believe that a wider

variety of behaviors are appropriate than
do the canoeists, hikers, and skiers. Man-

NORMATIVE EXPLANATIONS IN agement, which tries to isolate the uses

CARRYING CAPACITY RESEARCH -from each other, is being implicitly in-
fluenced by a normative model.

In the struggle to solve carrylng ca-

pacity Problems, recreation researchers Problems in Application
have used normatlve kinds of approaches in

three/ways _' First, Hendee and his assocl- There are at least three difficulties

ares ( 1968 ) developed a measure of wild- , in using norms for establishing carrying
erness purism that has been refined and used capacities. One justalluded to is that
by other investigators ( Heberleln 1973 , various users mayhave different norms.

Stankey !972 , and 1973 , Shelby 1976 ) to For example, approprlate density is dlf-
identlf_ya particular group of wilderness ferent for tubing than for canoeing and
visitors who are supposed to have more sen- fishing. This problem may be avoided by
sltlve responses to a wilderness experience, zoning activities to different segments of "
Restated in terms of norms, this group is a river or to different times onthe same
seen as havlng dlfferent expectations and river segment,
norms about appropriate behavior in wild-

erness areas than the typical visitor.

Hendee et al. ( 1968 ) and Stankey ( 1972 ) A second and more difficult problem
argued that wilderness management should be is that visitors may have no expectations
consistent with these norms, because there or no norms that apply to new situations

are fewer substitutes available for this and consequently cannot evaluate crowding
group than for the general visitor, consistently ( Shelby 1976 ).

• An allied problem involves norm for-
Second, Stankey (1973) has gone be- mulatlon Itself. How does one develop

yond t_is approach to develop preference norms or expectations about appropriate
curves, much llke the return potential numbers for a particular setting and rec-
curves desCrlbed• above for the number of reatlonal activity? Generally, it is done
contacts and the type of party encountered, on the basis of past experience. Conse-
His curves are similar to those presented quently, even though the character-of an

• inthehypothetlcal figure in this paper, experlencemay gradually deteriorate as
They specify essentially the range of new users are introduced Into the activity
latitude for contacts before a wilderness and density increases, each new generation
type experience would be lost. The curves may become more tolerant of increasing
drop sharply from one to three and level numbers. Today a wilderness experience

off after five. Such graphs tell managers may come complete with wide, groomed trails
that one to five contacts are enough. As and signs at Junctions indicating mileage
'expected from a normative perspective, to the nextpoint of interest--a far cry
wilderness 'purists show steeper curves than from a fro_tiersman's notion of wilderness.
the general visitor.

Carrying capacity research and umnage-
menthave been influenced by a normative

perspective in athlrd way. It has been CONCLUSIONS--HOWTO ESTABLISH
widelydemonstrated that the phenomenon of SOCIALCARRYINGCAPACITY
asymetrical antipathy exists in wilderness
type recreation ( Lucas 1964a, Stankey 1973 , It is not possible, on the basis of
Lucas and stankey 1973 ). For example, the satisfaction alone, to establish a soclal
paddling Canoeist tends to disllke the carrying capacity. Repeated surveys of
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visitors will continue to show high saris- perceived crowding preferences maybe a
faction levels even_as the character of useful part of visitor assessment. This
the experience changes. How then does a is routinely done as in the case of

manager establish a carrying capacity? ecological impact, but is rarely done for
social impact.

Specific Management Objectives,, Normative Assessment

Although it is agreed that carrying
capacltycan only be established within the Having specific management objectives
context of management objectives ( Wagar and knowledge of the social impact, the
1964 , Lime and Stankey 1971 , Lucas and manager is in a position to assess norms

StankeY 1973, Heberlein and Shelby 1976 ), to determine if contact is excessive.
no one talks much about these objectives. Essentially this process would be to gen-
To be effective, the objectives must de- crate the return potentlal curves such as
fine speclflcally what type of recreatlonal those described in figure I. In practice,
experience is to be provided, e.g., a it need not be so formal. By going to

chance to,see a particular site, to have a various groups and asking if the contacts
partlcular experience. Where there are are too few or too many, the manager can

more than one of these (and there usually , get a rough idea of the described curves.
wili be), they should be ranked. Manage- It is vo_j important, however, that a
ment objectives should also indicate for variety of potentlal users and nonusers
whom the experience is to be provided. (such as managers) be consulted. It is
Management objectives such as "protect also necessary that this input be presented
the resource",and "provide satisfying according to the various groups rather than
experiences" are not specific enough to just adding them all together in a "vote". " "

help determine car_ylng capacity. This will give the manager a sense of the
variety of norms that exist for visitor

Visitor Assessment density in a particular setting, for a
particular activity.

The next step is to determine what

actUally happens. How often are people in Determining social carrying capacity
contact with each other? Where do they will never be an easy decision, yet if it
campand stop? What adjustments are made is based on such information, it will be

byvlsitors to reduce crowding? Although more defensible than the kind of arbitrary
most such data are behavloral, study of number picking currently practiced.

• o •
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METHODSFORCOUNTING RIVER
- RECREATIONUSERS

Leo F. Marne]l, Research Scientist

Ozark National Scenic Riverways
Van Burenj Missouri

ABSTRACT.--Counting and classifying recreation users on
the nation's rivers is a new technical endeavor. Proce-

dures for documenting river use are reviewed and the

merits and limitations of various approaches are
discussed.

The commitment of public agencies to different classes of watercraft and user
intens±ve management of rivers for recrea- groups.
tion creates the need for information in a

broad range.of, disciplines. One of the For these reasons it should be recog- -

most basic kinds of information sought by nized that a precise measure of all types
managers is an account of the varied uses of river recreation may be impractical to
occurring on the Nation's rivers. Use attempt on many rivers. If serious imped-
s_atistics are often prerequisite to a iments to sampling exist, managers may
meaningful interpretation of other kinds have to limit their focus to the most im-

of data. Conclusions about resource portant recreation uses. This does not
impacts and user perceptions, for example, necessarily mean that only the dominant
can be defined more precisely when the or most visible activities should be

Character and intensity of use occurring measured. River uses such as night fish-
on a river is known. It may also be de- ing could be minor occurrences yet still

sirable to monitor river recreation to be important from a management viewpoint.
assess the effectiveness of management
actions.

This paper examines methods and pro-

Inmany instances recreation managers cedures currently used for gathering and
may only be concerned with documenting the interpreting river-use data. Because the
volume, distribution, and kinds of uses focus is on the quantitative dimension of

occurring on a river. More demanding situ- river recreation, methods used to obtain
ations may require information addressing sociological and demographic data are con-

such things as separation of river traffic sidered only if a particular method can
in both space and time, access use, origin- be used for both purposes.

destination patterns, watercraft ownership,

etc. Overlaps and ambiguities exist in
some of the terminology used to describe

River recreation is usually not dis- use-estimation procedures. The intent
tributed uniformly either in time or here is to characterize selected methods,

space. Peak hours and days typically not to rigidly categorize them.
characterizethe use regimen, especially
in situations where day-use activities

such as swimming predominate. Some types The task of securing quantitative
of recreation, such as fishing, tend to be river-use information is examined in the
concentrated at selected locations, while following sections from two perspectives:
other activitles, such as canoeing, may be (i) the basic approach or rationale adop-
highly mobile and occur over extended por- ted for compiling and interpreting the
tlons of a river corridor. River traffic data, and (2) specific techniques that

may also be two-way and comprise many may be applied to acquire the data.
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HES recreation uses at a reasonable cost_ APPROAC TOMEASURINGRIVER-USE . On

_. rivers, as anywhere else, the development

of a valid sampling design requires some

Total Accounting Approach prior familiarity with prevailing use
patterns. Statistical estimates derived

u_der ideal circumstances it is possi- from sample observations can only be as
ble to account for all use occurring on a valid as the rationale and assumptions

river. Relatively simple situations having that underlie the sampling procedures.

limlted access, uncomplicated jurisdictions, Especially important is the need to iden-

and essentially homogeneous uses lend them- tify important variables in use patterns

selves best to this approach, and to stratify the sampling design to
assure that these factors are accommodated

A total accounting of river use is " in the estimate.

feasible when the opportunity exists for

use statistics to be generated as the by- Direct Sampling

product of an existing program involving
use allocation. Otherwise there must be Direct sampling is taken here to

Strong justification for the effort and mean the recording of selected objects or

expense •that will be required to obtain , events at predetermined intervals to esta-

complete use data. Often it is unneces- bllsh a basis for estimating the total

sary to attempt a complete inventory of number of occurrences in a given area

all uses on recreatlon sites (James 1971). during a specified period of time. The

essential feature of this approach is

On rivers where managing agencies that the object or activity being mea-

have instituted trip permit or floater sured is directly recorded during the "

registration systems, excellent oppor- sampling procedure. Passive enumeration
tunities exfst for a total accounting of techniques, including human observation

use. An advantage of this arrangement is and remote sensing technologies, are

that demographic data can be obtained applicable to this approach.

simultaneously and participation in acti-

vities associated with theprlnclple uses

can often be measured. The gathering of The chief shortcoming of direct

river-use statistics by permit systems is sampling is that only the number of users

usually practical only where formal con- (or vessels) is estimated. Supplemental

trols have been imposed for other admini- information is required to produce a

strative purposes. The acquisition of use quantitative measure of many related

data.is in itself a weak justification for parameters important to river managers.

regulatory measures unless the data is To illustrate, consider the task of esti-

critically needed for management decision mating raft use on a river. Periodic

making, sample counts of rafts can produce a
• reliable estimate of the number of rafts

operating on a river during a given

period. Perhaps this information is
Continuous counts can also be made of sufficient to meet the needs of management.

rlver activitles, Principally floater type However, if the concern is to document

uses, by electronic and optical recording raft use in terms of user days, it be-

devices. Opportunities to obtain complete comes necessary to obtain supplemental

use data over extended stretches of river data providing a measure of average trip

may be limited, however, by cost and logis- duration and the usual number of occupants

tic Constraints,• and by the complexity of per raft. If additional information is

use patterns. It may be necessary, for desired, a compound sampling approach is

example, to obtain supplemental origin- necessary.

destination data to resolve the problem

of duplicate counts of watercraft made by

recording devices at several locations on Compound Sampling ,

large rivers.
• Compound sampling involves the

use Estimation coordinated use of two or more sampling
techniques. One application requires the

SamPling methods can often provide establishment of a statistical correla-

acceptably accurate estimates of outdoor tion between some indirect use parameter,
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which can be easily measured, and the mating visitor participation in a wide

recreation activity of concern. After a range of river recreation uses.
proper calibration is made, measurement
of the indicator can be used as a basis

for projecting an estimate of the recre- TECHNIQUESFOR ACQUIRINGRIVER-USE DATA

ation activlty being studied. The widely _ i
acclaimed double sampling method by James Reporting Systems
and Ripley (1963a), and used extenSively
by the USDA Forest Service for estimating Mandatory floater registration re-
recreation uses on forest lands, is per- quirements and trip permit systems afford
haps the best known application of this the ultimate opportunity for gathering and

approach. Axle counts, parking lot compiling complete use statistics. Sever-
attendance, metering of utilities, and al State and Federal agencies have insti-
other indicators have been used as a basis tuted such programs on portions of the

for the procedure (Eisner 1970, James 1970, Colorado, Green, Salmon, Allagash, and
James and Tyre 1967). To apply the method Youghiogheny Rivers, to mention a few.

it is _neces_s_aryto establish a strong cot- Permit systems are administered on some
relation between the parameter being rivers in cooperation with commercial
measured and the number of participants outfitters or concession operators, an@

in the activity being studied. Unless arrangement that can substantially reduce
this is done, a reliable estimate is not cost and administrative burdens on the
possible.. James et aZ. (1971a) noted, managing agency. On the Allagash Wilder-

for example, that counts of parked cars hess Waterway in Maine, a user fee was
were not a reliable indicator of fishing recently incorporated into the registra-
use on a small trout stream because tion system to partially defray adminis- " "

vehicles owned by nonfishermen were trative and maintenance costs (Cieslinski
present in unpredictable numbers. 1976).

Several studies (Lucas 1964a, Gibbs 1973,
Chubb and Baker (article in these pro- The potential for comprehensive use

ceedlngs)) utilized a double sampling data to be obtained through mandatory per-
approach to estimate use on rivers or mit systems is perhaps best illustrated
in riverlike areas, by Lime and Buchman (1973) who developed

recreation-use statistics for the Boundary
Waters Canoe Area in Minnesota. By
analyzing travel permits issued to recrea-

.In Contrast with dispersed-use situ- tionists entering the area, the authors-

ations often encountered in terrestrial developed 64 tables and figures presenting
environments, rivers lend themselves, at information on group sizes, time and place
least theoretically, to direct measure- of entry, camping trends, watercraft use,

ment or estimation of recreational uses. etc. Back Country Use Permits have simi-
This advantage can often be exploited larly been used to document both terres-
through another type of compound sampling
scheme to yield quantitative data on•

several important parameters associated tial and river recreation on portions of

with river use. Thestrategy is to cor- the Rio Grande River (Ditton et al, 1976).
relate the estimated amount of river use Noncompliance with permit requirements

with selected activities directly associ- has not been a major problem on rivers
ated with this use. The rationale is where the managing agencies have been
similar to that used by fisheries mana- able to maintain effective access control.

gers in quantitative creel censuses. However, methods have been devised for
suppose, fo.rexample, that the number measuring noncompliance and adjusting use
of rafts operating on a river is esti- estimates where necessary (Lime and
mated by direct Sampling. Interviews Lorence 1974).

made Concurrently among a representative
sample of raft users could produce data Voluntary registrations have been .
for correlation with the estimated level used only to a minor extent for documen-
of raft use to provide a measure of rating use on rivers. The main diffi-

overnight floater camping, stops at points culty with this method is that incomplete
of interest, and other activities d!,rectly responses hamper the development of re-
associated with rafting. Compound liable use statistics. Hayden (1974) was
sampling has great potential for esti- able to verify an approximate 50 percent
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response to a voluntary registration Similar techniques have been used to es-

among private floaters on the Snake River timate recreation activities on reser-

in Grand Teton National Park, hence, a volrs (James et ul. 1971b). Aerial obser-

projection could be made for this category vatlons have also been recorded with the

of users. Self-reglstrations have worked aid of photographic techniques (Kreig

satisfactorily for estimating visitor use 1969). Some excellent work involving i
at developed sites on forest lands (Wagar interview techniques has been done by

1969). Thus, voluntary registrations may Fleener (1971, 1975, 1976) to estimate

have potential for wider application to recreational uses on portions of the
river-use.estlmation if accurate calibra- Platte, Grand, and Mississippi Rivers. <

tions can be established between.recrea- Fleener's use of a probability sampling

tion uses and registration responses, scheme illustrates how interviewing tech-
niques can be applied to measure diverse

SurveyTechniques . uses on complex river systems. Inter-
viewing techniques were also used in a

Survey techniques have been widely recent study of recreation uses on the
used _to secure data about river users and Atchafalaya River Basin Floodway in

their 'participation in selected recre_tlon Louisiana (Soileau et aZ- 1975), where

activities. Included in this category , more than 90,000 persons exiting through
are ground and aerial observation tech- survey stations were contacted during the

niques, intervlews, and survey question- 3-year study.
naires.. Surveymethodscan be applied as

the exclusive means for obtaining infor- Voluntary questionnaires have been

matlon, or they may be used in combination used with modest success to obtain quanti-

with counting _evices. tative river-use data. James et GZ. "
(1971a) obtained an impressive 77 percent

return of questionnaires placed on the

windshields of cars belonging to trout

• Human observation, perhaps the most fishermen along a small stream in South

fundament.al means for obtaining basic use Carollna. This response was obtained

datai has been relied upon in several with the aid of a questionnaire return

studies. Hayden (19.74) placed observers box located nearby.
at tWO access points to record floater

Use On one heavily used portion of the Remote Sensing Techno]0gies
Snake River. In a recent study on the

American River Parkway in California, Much interest is developing in the

observatlons of recreation users were application of remote sensing techniques

recorded bY clerks walking or riding bl- for measuring river use. Mechanical,

cycles at 14 selected locations (U. S. optical, and electronic devices are par-

Army corps of Engineers 1976). This tlcularly effective for inventorying

study relied on a Latln-square sampling floater types of recreation. That is,

design to inventory 12 categories of automated systems seem best suited for

recreation use along 23 miles of river, recording traffic at specific points

.. ' along river corridors.
Recreation investigators have also

• ,rolled heavily on visitor interviews as

a means for obtaining quantitative river-

use information. In many instances this A comprehensive review of remote

has been done in-conjunct!on with other sensing technologies and their appllca-

'data-gatherlng techniques. Interviews tlons in outdoor recreation research was
were used 'in combination with mechanical made by Sche11 and Taft (1972). They

axle counters by Lucas (1964a) to estimate concluded that aerlal sensors, such as
canpe use .on the Quetico-Superlor Wilder- satellite systems and high altitude in-

hess, and by Chubb and Baker (article in strumentatlon, show llttle promise for

theSeproceed!ngs) during their investl- providing data useful to recreation mana- .
gatlon of recreational uses of the Pine gers, the principal shortcomings being.

River:in Michigan. In other flyer-use poor image quality and sampling disrup-

studies , interviewing techniques have been tions caused by unpredictable weather.

supplemented with observations made from Ground sensors were believed to have po-

flxed-wlng aircraft .(Seltz and Dahlgren tential for recreation data gathering, but

1975, U. S. Army Corps of Engineers 1976). high cost was cited as an obstacle to wide-
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spread use of Sophisticated electronic achieved by the USDA Forest Service on
sensing systems. Hogans (1976) has made sections of the Eleven Point, Piney, and
an excellent review of the current litera- North Fork Rivers in Missouri. 5 A time-

ture on remote sensing applications in lapse camera system has also been used
outdoor recreation research, particularly experimentally on the Buffalo National

photographic techniques. River in Arkansas (Babcock 1976). Sohn l(1968a, b) and Haugen and Lennlng (1970) I

Electric-eye devices have been used utilized 8-ram tlme-lapse photography to

experimentally forcountlng watercraft or record recreation activities on selected
their occupants on several rivers, includ- Iowa Lakes. Several studies of recrea-
ing portions of the Brule I and Upper St. tional and commercial vehicle activities '
Crolx Rivers 2.in Wisconsin. Although the on forest lands have als0 InvOlved the use

USDA Forest Service has successfully used of time-lapse camera systems (Besse eta/.
electric-eye devices to count canoeists 1974, Hogans 1976, Murphy 1973).

on se_ral Michigan Streams 3 such devices
have generally been plagued with problems A sophisticated playback system for
of reliability and false counts. Several interpreting data recorded on super-8

invest_igatoTs reported equipment failures films was recently described by Gasvoda
during operation or.complained of inac- and Besse (1975). Their automated traffic
curacies caused when vessels running , classlfier consisted of a coded keyboard
abreast ware not counted, for tallying up to i0 categories of

commer_ia.l-and recreation vehicles pro-

For several years the Bureau of Land Jected on 8-ram film. Development of a
Management has used a commercially manu- similar system for use by river investi-

factured System relying on an electric-eye gators could substantially increase the . _.
sensor to activate a movie camera. The utility of time-lapse systems for counting

device has been used to monitor river and classifylng traffic on rivers, especi-

traffic on portions of the Green River in ally those receiving intensive watercraft

Utah. _ use.

Time-lapse cameras have been used Time-lapse camera systems offer
successfully to record recreational use several distinct advantages. The equip-
on several rivers. Excellent results were ment is compact, relatively inexpensive,

reported by Marnell (1975) in the applica- and can be located a sufficient distance
tlon of a modified super-8 nunmovie system from rivers to provide reasonable security.
to record floater traffic on portions of Traffic can be counted and classified, and
the Current and Jacks Fork Rivers in watercraft moving upstream can be tallied
Missouri. Similar results have been separately from those going downstream.

Another useful feature is that a time

display can be incorporated into camera

systems to show the distribution of
traffic in time. With available films,

1PePso_ o_'l_ation W/th 8-ramcamera systems are useful only
Dr. Thomas A. Heberlein, Department of during daylight hours. However, this is

" R_al Sociology, Univ. of Wisconsin, not a serious limitation in most situa-

Madison, September I?, 1976. tlons because rivers are used maiD1y
• during daylight hours. Possible invasion
2P_onal eomm_ioation with of privacy by photographic surveillance

Mr. Henry Hughlett, National Park. techniques has concerned some agencies
.Service, St. Croiz National Scenic (Marnell 1975). Hogans (1976) argues

Riverway, St. Croiz Falls, Wisconsin, that such concerns are largely unwarranted
September IS, 19?6. as long as reasonable discretion is used

in the application of camera technologies.
•3Pe__l c_4oation with

Mr. Dave Foster, USDA Forest Service,
Huron-Manistee National For'est, Cadillac,

Michigan, August 3, 1876. 5Personul o_icat_on with

_e_sonal oommunication with Mr. Marsh Lefler, USDA Forest Service,

Mr. Don Duff, "Bureau of Land Management, Mark Twain National Forest, Rolla,
Salt Lake City, Utah, September 15, 1876. Missouri, September 10, 18?6.
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Super-8 time-lapse photography has for State river systems are extremely com-
demonstrated considerable' potential for plex in terms of ownership, access, recre-
river-use studies and further development atlon patterns, and other factors that make

of this technology appears well justified, use monitoring difficult. Improved sam_
pllng designs are needed to cope with a
host of complications, including uneven

CONCLUSIONS distributions of use in time and space, I
complex activity patterns, and multidirec-

Recreation-use monitoring on rivers tional traffic situations. Activities

is anew endeavor. Because river corri- incidental to primary recreational uses

dorsare physically diverse and varied in are also becoming important management
terms of the recreation they support, it considerations that require data.
is inappropriate to generalize about the

application of use-measurement techniques. " There is a need to improve automated
Speciffc methods must be evaluate@ indi- counting devices for broader application

viduallyin the context of their applica- in river environments, particularly time-
bility and effectiveness under a given lapse photo-surveillance systems. The

set of,conditions. Rivers characterized potential usefulness of camera technologies
by uncontrolled access, fragmented juris- is grossly underdeveloped. One caveat,

dictions, and diverse recreation uses ' however, is that remote sensing tech-
c_early require more sophisticated pro- nologies should be used discretely.
cedures for acquiring use data and impose Unfavorable publi6reaction could eliminate

correspgn_ingly greater cost and logistic a useful strategy for obtaining river-use
burdens than simple well controlled rivers, data.

Significant gains have been made in Finally, it is important for investi-
river recreation monitoring, but much room gators to disseminate information con-
remains for improvement, particularly in cerning the application of new techniques

reducing cost. Greater precision is needed fer measuring river use. Developments in
for estimatinguse i_ complex river set- remote sensing technologies and advance-
tings, This matter warrants high prlority ments in samplingdesign especially
because many rivers designated or proposed should be reportea.

• .

. •
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RIVER RECREATION POTENTIAL ASSESSMENT:
.

A PROGRESSREPORT
°

Hi chael Chubb, Associate Professor

Department of Geography, Michigan State University B
East _:_e, inff j Michigan..

ABSTRACT.--In the past, most river recreation was managed
from the viewpoint of rectangular land areas rather than
complete river _ystems. Managing from a river-oriented
viewpoint gained momentum with the passage of the federal
Wild and Scenic Rivers Act but no widely adopted method

; of assessing river recreation potential has yet been
developed. Several approaches to potential assessment
are summarized. The RIVERS Method, which is being devel-

oped by Michigan State University in cooperation with the
North Central Forest Experiment Station, involves as-

sessing 67 variables for each mile of river and evaluating
• the potential for 16 recreational activities.

APPROACHESTOPLANNINGTHE the types and amounts of recreatlonal use
RECREATIONALUSE OF RIVERS permitted on one stretch of river often

influence the recreational environment on

Society has recognized the recreation other stretches. The rectangular viewpoint,
potential of rivers for many years. Public therefore, can easily lead to user con-
parks, private estates, summer homes, and flicts and unwise use of resources especlally
a variety Of commercial enterprises have as participation increases.
been located on rivers in order to take

advantage of the various psychological and River recreation planning and manage-
active recreation amenities inherent in ment based on a river-oriented viewpoint is

river environments. However, until recently, generally much more satisfactory than plan-
most individuals and agencies approached ning or management founded on the tradi-
the recreational use of rivers in terms of tional rectangular approach. River-oriented
limited rectangular land areas rather than methods treat the river as a system rather

river systems. Even today, there are many than focusing on a particular tract or ad-
instances:where river recreation is planned, ministrative unit. Individuals and sports-
develope d, and managed with little or no men's clubs owning salmon or trout streams
though_ for_consequent downstream problems have long recognized the importance of con-

or upstream situations that may affect such trolling water quality and flow by water-
use. Many planners and land managers still shed management. More recently, recreation
tend to think only in terms of a particular values have been investigated on a water-
campground, park, or ranger district. Some shed basis in the planning and management
recreationpotential assessment procedures, procedures of such organizations as the
such as the USDA Forest Servlce's recreation Tennessee Valley Authority, the U.S. Soil

inventory, evaluate river potential by ad- Conservation Service, and Ontario's river
ministratlve unit. Unfortunately, the valley conservation authorities. However,

deveiopmentefeven one facilltysuch as a in most of these cases, water control was

Xaunchlng ramp or logging road by one ad£ the primary objective and recreation was
minsitrative unit can drastically affect considered a secondary benefit. Then, in
the recreatlonaluse of the river at other the late 1960's, came the first large-scale

locations. Similarly, policies regarding attempts to preserve and manage rivers as
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units because of their scientific and rec- However, the absence of any widely _ ......._ .
reational Values. Congress passed the Wild recognized numerical evaluation technique
and Scenic Rivers Act in 1968 authorizing is a problem. Most river evaluations are
a national river protection program and many still being made. on the basis of visits
States followed with legislation that per- to selected sites or float£ng down and
mlttedprotectlon of rivers with State-wlde making brief qualltatlve notes on what is

significance. River-orlented planning and seen. This situation is rather llke the B
management of waterways for recreation was early days of timber buying in the Great,
receiving recognition at last. Lakes area when the "land lookers" or

"timber walkers" travelled through the forest
.. gathering visual impressions and then advised

their bosses what to buy. Just as forestry
found it necessary to develop more reliable

RIVERRECREATIONPOTENTIAL forest inventory procedures, so modern rec-

ASSESSMENTMETHODS reatlon planning and management needs sys-
tematlc quantitative appraisal of complex
recreation resources. During the past decade

Although some agencies started to plan conslderable progress has been made in devel-
and manage river recreation from a river- oping such techniques for river recreation
oriented vlewpointmore than 25 years ago, , potentlal assessment.
river recreation potential assessment is

still in its_Infancy. Most evaluations The Craighead's Assessment Method
have been for a Particular site (such as a

river-based State park site), for a specific Probably the earliest systematic quan-
administrative unit (suchas a ranger dis- tltatlve approach was developed by Frank .
trict), or for one or two recreation activ- and John Cralghead in the early 1960's.
Itles (such as canoeing and camping). No Their evaluation system considered the

large scale quantitative assessments in- potential for three activities: boating,
volving a full spectrum of activities have hunting, and fishing. Ratings were based

taken place. This is unfortunate considering on scores for 12 varlables for boating and
the great potential offered by rivers because hunting and 13 variables for fishing
of their wide distribution, the extensive ( Craighead and Craighead 1962 ). The
range of water-dependent and water-related scores posslble for each varlable were from

recreatlonal activities that they can sup- 0 to a maximum of 3, 4, or 5 depending on
port, and the high carrying capacity of the the varlable. Scores were then summed for

water-land interfaces involved, each activity and the totals used to indicate
• a river's comparative suitability for that
Techniques for objectively and quan- type of recreation. No weighting of one

tltatlvely assessing their recreation poten- variable relative to others was employed
tlal are partlcularly desirable today when other than the weighting inherent in estab-
So many national, State, and provincial lishing the scoring criteria and in setting
agencies are attempting to classlfy rivers, maximum values at 3, 4, or 5.
If many sizable river systems have to be
classified, some type of numerical evalua-
tion procedure is the only satisfactory

approach. In this age of cost-benefit The Leopold AssessmentMethod
analysis and zero-based budgeting, planners

and iandmanagers can scarcely expect to Luna B. Leopoldts method was designed
defend plans for classlfylngand managing to quantitatively evaluate and compare the
rivers on thebasls of qualltatlve gener- esthetic quallty of rivers in order to
alltles; they need comprehensive quantitative justify the designation of unique sections
support for their selections and priorities, that deserve preservation ( Leopold and
It is no longer sufficient to announce in Marchand 1968 , Leopold 1969b). He did not
public hearlngs, environmental impact state- make evaluations for individual recreation
ments, and budget documents that a particular activities but considered his esthetic
rlverls beautiful and should be preserved] evaluatlons were an indication of recreation '

Legislators, administrators, and citizens potentlal.
areexPectlng more these days and are un-
llkelyto support classlflcatlons, ranklngs, Three groups of factors were considered

and management plans that are not adequately in the Leopold method. One group was phys-
supported by careful numerical analyses, ical factors Includlng valley topography,
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river wldth, and water velocity. Another tlonal and esthetic quality. In order to
group consisted of biological factors such reduce the number of activities, she grouped

as surrounding vegetation, animals in the them into three classes: active outdoor
area, and the flora and fauna of the river recreation, active water recreation, and
itself. Leopold's third group was called nature observation and interpretation. Each
humanuse and interest factors and included transect was classified for each group of

such items as land use, accesslbillty, and activities into one of four categorles--(1)
historical sites. He felt that unique most or all activities in the group possible

landscapes Were of greater significance to year round, (2) most or all possible sea-
society than common landscapes so he used sonally, (3) some activities in the group
his evaluatlon scores to produce a unique- posslble year round, and (4) some posslble
hess ratlobased on how infrequently such seasonally. Esthetic quallty was measured
conditions exlsted. This method has been by rating such features as vegetation,
criticized for not considering more factors, relief, water appearance, pollution, and

for employlng'an unnecessarily complex ca1- lltter on a 5-polnt scale. In a subsidiary
culatiOn procedure, and for producing un- project, an attempt was made to develop
reallstlc uniqueness values ( Hami11 1974 , emplrlcally based values for esthetlcally
1975 )_,However, Leopold's work was used important features by showing 45 color
as a starting polntlnmany subsequent slldes of river scenes to 500 indlvlduals

studies such as Juurand's (1972b) work , and asking them to evaluate their beauty
on classlfying Canadian wild rivers and on a 6-point scale.
Libby's ( 1975 ) examination of the rec-

reatlonpotentlal of certain New Brunswick
rivers. MacConne11 and Sto11 Assessment Method

A very different approach was used

The Dearinger Assessment Method by MacConnell and Stoll ( 1969 ). They
assessed the recreation potential of the

• Both the Cralghead and Leopold methods Connecticut River by mapping land use from
were developed for use on remote rivers in aerlal photographs. The uses classlfled

mountainous areas of the West. The first were 9 types of agrlcultural land or open
significant study in a more developed space, 6 types of mining land, 12 urban
eastern environment Was Dearinger's ( 1968 , types, 14 recreation facility types, and
1971 )investigation of the recreation and 26 riverbank and rlvershore types. They

esthetic potential of small streams in also considered accesslbillty, picnic and
Kentucky. He made his evaluation in two camping areas, scenic overlook sites,
steps.. First, the stream was rated for 92 aquatic vegetation, physlcal obstacles in
natur_l and cultural variables and second, the water, and other factors affecting

these ratings were used to develop scores recreation participation.
for each of 16 recreational activities.

OnlY the rating values for appropriate
variables were used in developlng each

activity score, each rating value being Other Assessment Methods
multiplied by a weight based on the relative
significance of the variable to the activity. The studies outlined above are those
The comparative suitability of each stream that we found of greatest relevance in

for an activity was then calculated by developing an approach to river recreation

exPreSsing the total score as a percent of potential assessment. However, there are
the total possible score, many other studies and planning procedures

that include useful ideas such as the USDA

. Forest Service technique for making forest-
wide inventories of recreation potential

The Morisawa Assessment Method ( U.S. Department of Agriculture 1972),
the Northern Region's method of using por-

A Comparative Study involving both tlons of valleys as "recreation experience
eastern and western rivers Was done by units" when assessing recreation opportunl- ,
Morlsawa ( 1971 ). She made extensive fleld ties in the Rocky Mountaln area ( U.S.
observations including detailed transects Department of Agrlculture 1974b), and

of themaln stream and maln tributaries, and 01son's ( 1969 ) use of aerlal photographs
a reconnaissance survey of the entire water- to estimate boating, swimming, and camping
shed while rating a river for its recrea- potential on townshlp-slzed areas.
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The experiences of some of the States personnel at a number of locations in the ...............,
a'ndProvinces in developing classification United States and Canada.
systems are also relevant. More than 25

now have classification systems and 9 use
numerical Scoring methods. However, most
systems are simple techniques based on BASICFEATURESOF THE RIVERSMETHOD
general esthetic appeal and impressions B
concerning suitability for canoeing. The The method has five basic features that,

Bureau of OUtdoor Recreation is developing in combination, distinguish it from previous
a method of evaluating rivers for inclusion techniques: (I) it evaluates river envi-
in the national Wild and Scenic Rivers ronments for 16 different recreational
system but it, tOO, is based more on the activities, (2) this evaluation involves a

esthetic and heritage values of rivers than broad range of pertinent natural and cul-
on detailed analysis of potential for a tufa1 variables, (3) it is applicable to

variety of recreational activities. In rivers of all types from precipitous tot-
Ontario, the Ministry of Natural Resources rents in remote wilderness regions to slow-

is developing a technique for assessing flowing rivers in highly urbanized areas,
rlver_¢orridors as poss.ible sites for a (4) it uses computer programs to facilitate

new type of provincial park called a water- computations, and (5) it permits quantita-
way park ( Ontario Ministry of Natural Re- , rive comparisons between rivers of various
sources 1976 ). It involves rating a types or between segments of the same river
possible location for 17 variables on a or different rivers.

5-point s'cale. These variables include the

time it'takes to canoe the proposed stretch, 0ffIce Inventory

_avigability, diversity of condltions, . _.
carrying capacity, water quality, and con- The first step in the RIVERS procedure
fllcting activities.• Further discussion is to gather all available pertinent in-
of relevant methods is contained in a formation regarding the river to be studied.
thesis by Bauman ( 1976 ). A key item is a set of suitable aerial

photographs. Good quality color-lnfrared
photographs at a scale of 1:36,000 or

larger is desirable but conventional pan-
DEVELOPMENTOF A DESIRABLEMETHOD chromatic black and white or infrared black

FORTHEUSDAFORESTSERVICE and white are acceptable. The river is then
marked off in l-mile long segments measuring

In 1975, the Department of Geography, down the center line of the river. As much

Michigan State University, began a study data as possible is then compiled on a sep-
of river recreation potential assessment arate inventory form for each segment. The
methods for the North Central Forest Exper- variables included on the inventory form are
iment Station. The basic goal was to develop as follows:
a method that could be used to objectively
classify rivers and plan their recreational

use over large geographic areas such as a Basic P_sioal Features
national forest or State. The technique width of river

" selected would therefore have to be appli- site development potential

cable tO a wide range of rivers from wild apparent stream velocity
rivers in remotemountain regions to placid floatability
rivers _n agricultural and urban areas, flow fluctuation

After careful examination of previous meth- seasonality
0ds, discussions with a number of agency stream bed materials
personnel, and some preliminary field work, dominant river pattern

we developed an approach called the RIVERS water surface pattern
Method (River Inventory and Fariable bank erosion

EValuation for Recreation Suitability). Special Physiaal Features
This technique was then given a llmited ponds
field test on four sections 'of three dlf- sandy beaches "
ferent rivers in Michigan during the summer oxbow lakes

of 1975....We are now planning a much more immediate bank height
extensive field test of a modified RIVERS bayous
Method. These tests will involve practical islands
application of the technique by agency navigational obstructions
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General Water Quality The observer uses the air photographs and
turbidity topographic maps to establish their position
temperature and checks the inventory sheet as they pro-
bottom solids teed down each segment.
floating solids
bacteriological condition
chemical pollutants DataAnalysisand Evaluation
pesticides
Odor When all the data have been recorded on

General Soils Zimitat_ms for the inventory forms and carefully checked,
Recreational Use the field crew turns in the forms for the

conditions that limit dryland analysis and evaluation phase. The infor-
activities such as camping marion is punched on data processing cards

Biological Features and used as an in-put to our RIVERS tom-
algae purer program. At present, the program is
water plants designed to make simple arithmetic calcula-
fish tions for each of the following 16 rec-

°,waterfowl reational actlvltles:
land flora

game animals , Bank fishing
other animals Boat fishing

other birds Canoe camping:
In_d Use Driving for pleasure

"general land use Hiking
historic sites Hunting

public ownership Nature study ;
Esthetic Features Picnicking

scenic variety Power boating (I0 h.p. or more)

general beauty Small craft boating (under 10 h.p.)
•unique features Social canoeing

.. remoteness Swimming

trash Trail camping
detrimental structures Vehicle camping

Aooessibility Waterskling
roads, trails, ownershlp, and Wilderness canoeing

other aspects of accessibility
: First, it selects the variables that are

appropriate for evaluation of the river's
More details concerning varlable speclfi- potential for a particular recreation ac-

cations and a copy of the inventory form tivity; for example, only 41 of the 67 vat-
are Part of our final report to the Forest iables for which a rating is recorded are
Service ( Chubb and Bauman 1977 ). Most used in assessing the potential for hunting.
of the data are concerned with features Values for the selected variables are then

within the "river corrldor"--an area we "transformed" depending on whether or not
• defined as extending ¼ mile on either side a variable has a positive or negative cot-

of the center llne of the river. Most of relation with the activity concerned; for

the variables are scored on a 5-polnt scale example, rapids are generally regarded as
with the higher numbers assigned to con- positive for wilderness canoeing but neg-
dltlons favorable to recreational use. atlve for boating with large boats. In
Some variables can be rated in the office the next step the transformed values are

by stereoscopic interpretation of the multiplied by numbers (termed "weights")
photographs. Others such as water quality that reflect the importance of each trans-
and Ownership can be rated from agency formed variable in determining the feasi-

reports and maps. bility of each activity. ,

Ftel d Inventory
Finally, the program sums the weighted

The second step is to float the river scores for each variable and expresses the

and complete the inventory by field obser- total as a percent of the maximum possible.
ration. An ideal arrangement for small- The percents are then compiled into a matrix
and medium-sized rivers is a three-man party, by activity and river segment and plotted
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on a map. Atpresent, we are using manual National Forest and are well-known canoeing
mapping procedures but, when further field rivers. However, we were looking for a
tests of the inventory technique have been variety of conditions so a section of the
completed, a computer mapping routine will Hanistee that is severely affected by water
be developed. Eventually, when a number of discharge from a power station and a
typica ! rivers in various classifications relatively flat section near the mouth were
have been evaluated, the computer program selected. The fourth test section on the
will be extended to include classification Looking Glass River was 10 miles long; it
of the r_ver as a whole and by major sec- flows through agricultural land with con-
ttons, and the calculation of a ranking in siderable streambank housing development
relation to other rivers in the same class, and is within 10 miles of the Lansing-East

Lansing metropolitan area.
Test Rtvers

We madean initial test of the RIVERS CONCLUSIONS CONCERNING A DESIRABLE METHOD

Method by gathering and analyzing data for
four sections of three Michigan rivers. From our experiences In developlng and
One 10Tmlle test section was on the Pine testing the RIVERS Method we came to the
River near Cadillac in Wexford County following conclusions regarding the features
(fig. 1) • Two ll-mlle sections were on the , that are necessary for a technique to be
nearby Manlstee River. Both the Pine and effective in classifying and planning the
the Hanistee Rivers run through the Hanistee recreational use of a large number of rivers.

o

Figure l.--Diagrammatic map of the Pine River test section showing the
• river corridor and 10 segments
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. "Number of Recreatlonal low-lylng poorly drained soils dld not [................,
ActlvltlesConsldered reduce the scores for river bank activities

- as much as conditions warranted. Acces-

After careful examination of previous slb!llty and navigational obstructions also
methods and experimentation wlth several dld not have as strong an influence as

groupings of-activlties, we concluded that desirable. Another problem was an apparent mm
the only practical approach was to treat lack of differentiation between the potentlal m
all the principal uses of rivers as separate for some activities on hlgh quality rivers
activitieS. One of the problems of managing compared to low quality rivers. We plan to
popular rivers llke the Pine River is the include evaluation of sample stretches of
conflicts between the resource needs and lower quality urban rivers in future field

behavior patterns of the various user assessments In order to determine what

groups. For example, on such rivers the alterations In the scoring or weighting
canoeists conflict with the fishermen, are appropriate.

Omitting either of these activities Is
certainly not appropriate and combining
them Into a group hides the conflicts and

suggests there are no d_fferences in resource
needs. Similar problems occur with other Assessment of Entlre River
types, of rivers and activities if omissions ' and SegmentLength
or groupings are attempted.

We found that the use of transects or

sample segments is not satisfactory. For
.Number of Variables Included example, canoeing and boating are greatly

In Inventory affected or even eliminated by river ob-
structlons; if a small river runs through

Although one instlnctlvely wishes to heavily wooded terrain, It Is often diffl-
reducethenumber of variables Included In cult or impossible to assess river navlga-
the inventory, our experiences did not in- blllty from aerial photographs because of
dldate that the e11mlnatlon of one or more the follage or deep shadows. If only certain

_s practica I at this stage. The variables parts of the river are assessed by field
are numerous and complex but so are the inspection, It may be over-rated for
recreational uses of rivers and the inter- navigability.
relations between the resources and user

behavior. When more rivers have been as-

sessed, it may be possible to empirically We found that the mile-long segments
determine the relations between river worked well. Although longer segments
features and recreational use. Behavioral would reduce the number of inventory forms

studies may also asslstln establlshlng and simplify all phases of the analysis,
these relations if they are sufficiently retention of visual impressions and agree-

comprehensive. In the meantime, rivers are ment on assessment scores often became
being classified, planned, managed, and, in difficult if segments were longer than I
some cases, abused so the use of intultively mile. On the other hand, use of shorter

de_elopedlnventory varlables is the only segments slowed down the assessment process
solutlon. and greatly increased the duration and

cost of analysis without adding significantly
to the apparent validity of the ratings.

Sc0rlng and Nelghtlng Procedures Quantitative Signlflcance

. we have no illusions about the quan-

The-five point scoring system worked titatlve significance of assessment scores

satisfactorily In the field; little dlf- obtained by the RIVERS Method. We found
flculty was experlenced in deciding which It difficult not to include complex and
score should be assigned for a partlcular precise measurements such as averaging a

varlable. However, the scoring and weighting series of rangefinder readings to obtain
procedureswere developed intuitively and channel width or using a secchl disc to
wlll also benefit from further experience measure water turbidity. However, the

wlththe method and data from comprehensive objective is to evaluate many rivers In
behavioralstudles. We found, for example, a short time and any method that meets
that in some cases the negative effects of these specifications Is bound to involve
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numerous"approx_aations. The final eval- FURTHER DEVELOPMENT
uation scores, therefore, are not precise
values. Rather,,they are quantitative During the next phase of developing
generalizations of the type made in class- the RIVERS Method, we plan to address the

ifying climates or calculating site indices, problems mentioned above and also include
The reliability of the method is thus pri- some other secondary investigations. A
marily a matter of how consistently dif- limited experiment on the Pine River in-
ferent observers arrive at approximately dicated that 35 mm color photography from

the same scores for a particular river a light aircraft may be useful especially
segment, This will be tested more exten- where no other suitable air photographs are
sive!y in.the future but fieldwork to date available; this will be investigated further.
leads us to believe that the method pro- We also plan to study the possibility of

duces reasonably consistent scores, includlng more extensive consideration of
carrying capacity in the inventory and
analysis procedures. However, field testing
the method on a number of different kinds

Applications of rivers will be the main objective of
_ future work.

In addition to.facilitating decisions
regarding the recreational use of rivers ° ACKNOWLEDGMENTS
flowing through forest lands and the
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a number of other potential uses. They net, Copper-Nickel Study, Minnesota Environ- . .
would be heIpful inpreparing environmental mental Quality Councll while he was a Grad-

impact statements for projects involving uate Research Assistant at Michigan State
river land such as the building of dams, University. Financlal assistance by the
channel improvements, or riverside highways. North Central Forest Experiment Station,

In such cases, it may prove posslble to USDA Forest Service, and field support by
stimulate what would take place if an in- the staff of the Huron-Manistee National

vent0ry was performed following completion Forest are also gratefully acknowledged.
of such projects and produce anticipated Some air photo interpretation and the exper-
final recreation potential scores. Com- imental light aircraft photography were

parison of the latter with the current carried out by the Project for the Use of
scores would give a quantitative impression Remote Sensing in Land and Resource Use

of theprobable impact. Another possible Policy, Michigan State University, funded
use would be to demonstrate the effects of in part by the National Aeronautics and

decreasingwater pollu_ion or the changes Space Administration. Computer programming
resulting from improved urban river environ- was done by Marvel Lang, Graduate Assistant,
ments. In any event, use of such quanti- under the supervision of Dr. Robert I.
tative evaluations will draw attention to Wittick of the Department of Geography.
the recreation potential of rivers and Maps were produced by Christine Force,

should result in more careful allocation Staff Cartographer, with the assistance of
of these valuable recreation resources. Dan Dueweke and Bi11Maynard.

90
-,



ALTERNATIVE STRATEGIESFOR STUDYING RIVER RECREATIONISTS

Roger N. Clark, Recreation Research Project Leader

Pacific Northwest Forest and Range Experiment Station
.. USDA Forest Service

Seattle, Washington

ABSTRACT.--Recreation researchers have a variety of social
research tools available to them. Often, however, the
application of alternative tools in studying recreation
issues is inconsistent with the relative strengths and
weaknesses of the procedures. Alt_rnative research stra-
tegies are discussed in terms of their ability to provide
information to answer basic questions about recreation-

ists and recreation problem_. Implications for planners,
managers, and policymakers are addressed.

Understanding recreational problems and in a study answer specific questions "
the motlves, preferences, values, and be- about recreation phenomena.
havior patterns of recreatlonists is an

important concern for recreation managers My discussion focuses on providing a
and researchers. Such understanding is general overview of when and why each
essential for identifying the consequen- approach may be best. These comments are
ces of alternative recreation management as applicable to the study of river recre-

strategies, ation (the subject of this symposium) as
they are to any other setting. Readers

Recreation researchers have a variety interested in more detail are referred to
of social research tools available. Often, the readily available social research
however, the application of alternative methods textbooks and papers, only a few
tools in studying recreationists and of which are referenced in this paper.
recreation problems is inconsistent with

the relative strengths and weaknesses of
the procedures. The need for accurate, BASIC RESEARCH QUESTIONS
unbiased information is essential for the ABOUTRECREATION BEHAVIOR

development of effective recreation poli-
cies and management schemes. Therefore, Two fundamental types of questions that
recreation planners, managers, and policy- researchers and policymakers might ask about
makers shbuld be as concerned as recreation behavior are: (I) questions

researchers that appropriate research requiring description and (2) questions
procedures are followed, requiring explanation.

The purpose of this paper is to Good description is the key to under-
describe alternatives to the traditional standing and is often neglected in social
cross-sectional survey andpresent a frame- science research. Three basic descriptive

work for selecting when a specific data questions for which researchers or policy-
collection strategy may be appropriate or makers might seek information are:
inappropriate. The framework allows the
researcher to examine the alternatives in i. Description of the event: What i8 •
terms of the information they can and happeningj when, wherej and how much?

cannot provide. Such a framework should Answering this question involves a basic
also prove useful to planners, managers, description of the event being studied.
and pollcymakers because it gives a basis For example, the researcher may want to
for evaluating whether the data developed know how extensive river use is and how
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it varles from location to location or by RESEARCH DESIGNS
time or season. AND DATACOLLECTIONSTRATEGIES

2. Descripti_ of the participants: In preparlng a study to answer one or
Who i8 involved? uescrlblng the social, more of the above questions, the researcher -%

physical, and psychological characteristics must choose from a variety of research de- | __

of the persons involved in the event under signs and measurement strategies. A re- i |
investigation will answer this question, search design is the basic framework within
For example, who rafts? The young? The which data are collected; that is, are the
old? The highly educated? Groups or data about the same population collected
individuals? only once (cross-sectional design) or more

than once (longitudinal design)? Or does

3. Description of preferences: What the investigator attempt to determine
"cause and effect" relations through some

do people prefer? Most people make a control procedure (experimental design)?
variety Of choices daily in keeping with Measurement strategies are the various
their personal values and goals. De- procedures by which data are coll_cted. '
scribing the various preferences for types Does the researcher look for hlmself

of reerea6ion--for example, desirable (observation) or are subjects asked to
developments , acceptable management pro- speak for themselves (self reports)? Any

cedures--is central to both understanding ' study is a combination of a research design
and providing for recreation opportunities, and measurement strategy; for example, a

cross-sectional survey, a longitudinal
After a phenomenon has been ade- observation study, or an experlmental

quately described, the next step iS to design using direct observation as a
explain why it occurs. Two general ques- measurement strategy. "
t!ons relating to £he explanation of a

phenomenon are: Research Designs

I. Cross-sectionnl.--This design is
4. Explanation of an event: Why i8 characterized by one measurement of the phe-

it happening? This involves an explanation nomena in question across a segment of the
of the phenomenon in terms of either par- target population. It allows for inter-
ticlpant motivation or various components subject comparisons on the characteristics
of the environment. For example, can or behaviors measured.
visits to a specific river be explained by

the user's desire to be there, or by the 2. Longitudinal.--This design allows
fact that few alternatives exist for that for measurement of attributes or behaviors

kind of experience? Why do people choose within a target population two or more
one area over another? Why do they con- times (also known as panel or time-series
tlnually violate well-posted rules? studies). It allows for intrasubJect as

well as intersubJect comparisons over time.

•

" _ 5. Explanation of change: How can
behaviors be modified or changed? Answers 3. Experimental.--This design is
to this question are often necessary for characterized by some sort of manipulation
producing desirable results in recreation or control procedure by the investigator

areas as well as other areas. Changing and an evaluation of its effect on the phe-

, (or maintaining ) a certain behavior is nomenon in question--did the manipulation
often the desire of the resource manager result in any change in attitudes or
who may be faced with problems of overuse, behavior?

litter, vandalism, sanitationp conflicting
uses, or intolerable resource damage. In- Measurement Strategies
formation provided in answer to earlier

questions is Often essential in preparing I. Ob8ePv_tion.--Observation refers ,
a study to answer this flnal questlon, to systematic techniques for observing,
Examples include: How can littering or recording, and evaluating behavior. Such
vandalism be prevented along rivers, and observation follows specific procedures

what procedures will effectively disperse and is much more exhaustive and objective
users along popular stretches of streams? than casual observation done in the
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course of "normal events by both managers Table 1 s-mmarizes the relation be-
and participants. There are three methods tween the basic questions and alternative

for observation." direct observation of research designs and measurement strategies.
events as they occur, observation of traces The basic assumption is that the design and

of behavior, and participant observation, measurement strategy is acceptable only if
it can provide valid and reliable data to | __

2. Self reports from su]_jects.--The answer the question directly. Therefore, | |
subjectsunder study can be asked to report conjecture and inferences based on data

the desired information to the investlga- collected to answer other questions may
tot. Essentially, this requires the sub- not be appropriate for Judging the utillty
Jects to "observe" their own characterls- of the method under consideration, par- '
tics, behavior, or feelings about what they ticularly if there is a better alternative.
do or events that go on about them. The
tools used in this approach are surveys Readers should refer to table 1 during
(interviews or questionnaires) and,dlarles, the following discussion about the advan-

tages and disadvantages of alternative

. research approaches. •

"ADVANTAGES AND DISADVANTAGES

OF ALTERNATIVE RESEARCH DESIGNS , Alternatives for Questions of Description
AND MEASUREMENT STRATEGIES

• _: The Oross-Sectional Survey
From_ the researcher's perspectlve,

answers.'to all five basic research ques- The cross-sectlonal survey is the
tlons are important for an understanding standard social science tool used in most
Of a particular recreation phenomenon, recreation research. Indeed, it is the "

Practically, however, some questions may be most common method used in all social
more important than others. Managers, for science research. The pros and cons of
example, are often concerned with main- using this method are presented first to

taining or modifying certain behaviors serve as a baseline for comparing the

(question 5). Unfortunately, no single other methods.
combination of a research design and mea-
surement strategy will provide data to Three kinds of information are typi-
answer these questions. The method of cally sought in a survey: (1) Respondents

study must be selected with two criteria are asked to recall their past behavior (or
in mind: (1) Will it provide reliable and to predict future behavior); e.g., how many
valid information to directly answer the trips they've taken to a certain river.
questions? (2) Will it provide the infor- (2) They are asked to report descriptive
matlon efficiently? characteristics such as income, education,

Table l.--Relation of research designs and
measurement strategies to basic questions about

' recreation behavior

,,

..... : Research designs : Measurement (data collectlon) strategies

: : : : " Observation : Self reports

' Basic questions 'about : : : : jSystematlc : : Surveys :
recreat ionlsts and : Cross- : Longi-:Experi-: : :Parti-:

recreation behavior :sectlonal:tudinal:mental : : :clpant:Behavlor:Report of: Report of :Diary

: : : :Direct:Trace:obser-: recall : charac- : attltudesp :(log)

' - : : : : "" : .... :vatlon: "' " :terlstics :bellef.s_,etc. : ._.

De script ion:

i. What is happening--

when, where, how much? X X X X X (X) X

2. Who is involved? X X X (X) x x x

3. What is preferred? X X X (X) (X) X (X) X (X) '

ExPlanation:
4, Why is it happening? (x) (x) x xI x I x x x "

5. How can it be main-

tained or modified ? X X 1 X 1 X 1 (X)1 (X) 1

i Appropriate within an experimental design.

X = Acceptable alternatlve--provldes data to directly answer the question.
(X)= Acceptable under limited conditions.
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age, sex, place of residence, and similar and groups ("Who is involved?"). Whether

items. (3) They are asked to report indi- or not this measure of "who" is appropriate
vidual psychological states, attitudes, depends on how involvement in the event

preferences, and beliefs about such things under study was determined. If involvement
as wilderness, rivers, recreation, and is based on self-reported behavior recall
society. Items llke "I believe there is a data, then relations between "who" and

crowding problem along the river; I prefer "what" may be questionable. If, however, E
solitude at my campsite; or I think people the investigator has some prior knowledge
should pick up the litter of a friend"; are about actual involvement in an activity

examples of such measures. Each of these (direct observation, use registers, licenses,

types is examined below, etc.), the sample can be restricted to those
known to be involved in the event of in,

i Behavior reoulZ.--Behavior recall .retest. Such a description of "who is

is oftenused in surveys to answer the involved" is more likely to be accurate
questions,"What is happening?" and "What than the former. Generally, the results
is preferred?" Because of the serious of broad surveys directed at an unidenti-

shortcoming'of this approach, behavior re- fied population must be viewed with
call i_ a poor substitute for other methods, caution.

Behaviors recalled on a questionnaire or
' 3. Reported attitudesj preferences,interview are likely to be an inaccurate

measure of actual behavior. In studies of a_belie_s.--The focus of most surveys is
on respondents' _ttltudes, preferences,littering, for eXample, more than 50 per-

cent of people observed littering said and beliefs. This approach is not without
they had not (Heberlein 1971). Several serious problems as has been well docu-

factors probably account for the discrepan- mented in the social science literature -
cles observed. A common human frailty is (Heberlein 1973). Attitudes are conceptu-
our inabillty to objectively record our ally complex and difficult to measure. An
own behavior even under the best conditions attitude survey often appears easy to

(Mead 1964), and partlcularly the motiva- carry out but in fact requires a great
tions behind it. People may simply not deal of skill in conceptualization, meas-
knoW or may forget what they did or when urement, and analysis (Potter et GZ. 1972).

they did it. They may think events hap-
pened more recently than they actually Further, it sometimes appears that
did. Deflnitional problems also may attitude studies are done when people are
operate--asked how many times one has really interested in behavior and the im-
visited rivers in wilderness areas, a plicit assumption has been made that
person may count trips to areas which attitudes closely approximate real behavior.
reallyaren't wilderness. And, as in the But, there is little evidence of a direct

effect of attitudes on behavior (Deutschercase of not reporting littering behavior,
people are reluctant to admit illegal or 1966, Hancock 1973, Heberlein 1973, Wicker

Inappropriate behavior and deliberately 1969). Wicker's ( 1969 ) study showed that
attitudes predicted real behavior only i0

mislead the investigator, percent of the time.
•

2. Reported oharacteristics.--Asking

subjects to report Various personal or A basic question for which attitude

group.characterlstics is straightforward studies are appropriate is, "What do people
and Is usuallya part of most surveys, say they prefer?" From a carefully con-
Requesting this information is usually ducted attitude survey of the appropriate
secondary to asking about their behavior or population, a manager may accurately assess
attitudes. Many personal characteristics, what people say they prefer. Stankey

although not reported wlthout error, are ( 1973 ).showed how wilderness purists pre-
sufficiently accurate for most_purposes, fer different wilderness management poli-
especiallywhenthe high cost of determin- cies than nonpurists do. He argued that
Ingsuch information by other means is such preferences should be taken into
considered .

account in wilderness management.

Reported characteristics included in a Attitude studies allow people to
questionnaire or interview give a descrip- assess and consider hypothetlcal alterna-
tion of many Unobservable as well as ob- tlves which do not exist. However, this
seryablevariables related to individuals hypothetical nature of the alternatives
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presents its own difficulties. We may be Diaries can yield accurate information
developing and managing recreation areas about "who is involved" in an event. This
on the basis of hypothetical answers to information about "who" is similar to that
attitude questions not representative of proyided on questionnaires and interviews,
the real world, except that the information is recorded

" presumably as the events occur rather than
recalled later.

Alternatives to the Cross-Sectional Survey Alternative measurement strategies:
observation methods. -- (a) Systematic obser-

Alternative measurement strategies" ration of events as they occur. For this
self reports--diaries.--This self-report form of observation, the specific events
procedure requires that participants record or objects under study must be well defined
their ownbehavior, feelings, etc., as and directly observable. This method can
close to the time they occur as possible, be conducted by an observer who tallies

As the name implies , diaries are kept over specific events or notes certain objects
an extended time period, such as a float by some prearranged coding schedule. Or
trip dDwn a_river. Respondents may be it can be done by artificial surveillance
asked to record their motives for doing such as remote cameras and other automatic
things as well as what they did. Diaries , recording devices. Examples of events
are particularly useful for gathering in- susceptible to this approach include
formation about people while they are various human behaviors such as the amount

traveling _to remote locations such as and type of use a facility, area, trail,
along rivers or when their travel prevents or river receives.
easy observation. The reduced time lag,
compared with that of surveys, compensates * "
to some extent for the inaccuracy of behav- Systematic observation of actual be-
ior recall described earlier, havior in recreation settings has several

• problems. First, the measure may be re-
The diary approach has many of the active; that is, the presence of an ob-

faults Of other self-reporting procedures, server may affect the behavior under
For example, only normative behavior is study. For example, measuring littering

likely to be recorded completely and accu- behavior by placing observers along a
rarely. Inconvenience also may prompt trail is likely to reduce the incidence of
incomplete entries. Even with its faults, the behavior, because people tend to lit-
the diary is a procedure that must be con- ter more when they are alone (Heberlein
sidered when information over a per_od of 1971). Therefore, even if observations of
time i_ wanted. With proper instructions behavior are reliable, they may be invalid

to the respondent, many of its short- because of the reactive distortion caused
comings can be reduced, by the measurement process itself.

A second and more serious problem for

Diaries can be useful for determining the outdoor recreation researcher is that
"what ishappening". Diaries have been systematic observation of actual behavior

successfully used by State fish and game may be inefficient and expensive because
departments to study fishing and hunting some behavior is dlfficult to observe or
activities and by researchers to study seldom occurs. In remote settings it may
wilderness _travel (Lime and Lorence 1974). take many hours to record a few observa-
Diaries should include appropriate in- tions because of infrequent and scattered
struction for what to record, how to enter use.

information, and when to log the entries.
Diaries are best used when the investigator A third area of concern regarding
can specify things he wants documented; for systematic observation is observer relia-
example, "When and where did you camp along bility (Butch 1974). Without specific
the river?" "Who were you with?" "What did training for the observer, pretested re-

you do in the evening?" "How many other cording schedules and instructions and ,
boating parties did you encounter?" Re- continual reliability checks, a serious

questinE that "everything you do" be re- distortion of actual events can result.
corded, over even a short period of time, Indeed, the observer is both the strength
is usually unworkable and puts an unneces- and the weakness of this approach
sary burden on the respondent. (Kerlinger 1973).
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When events are well defined and di- gator.
rectly observable, systematic observation
will produce reilab_e, valid, and accurate An important difference between traces

results about"what is happenlng"--If the a:nd other measures of behavior is that

problem of reactivity can be overcome. A traces usually indicate .aggregate behavior
definite advantage of this procedure is rather than individual behavior. This ! |
that with proper sampling, generalizations limits the generalizations that may be made
can be made about specific individual and from the resulting data. From actual ob-
collective behaviors, servatlon of rafting behavior and sex of

• the rafters, the investigator can correlate

Systematlcobservatlon of events can the subjects' sex and rafting activities.
also describe "who was involved". Vari- Such a correlatlon cannot be made from

ables such as the subject's sex, race, age, traces.
etc., can easily be recorded at the time

the eventls observed. The only'crlterlon When individual events need not be or

is that"who" be clearly identifiable, cannot be observed directly to determine •
"what is happening", measuring their traces

_Systematic observations of events as may be useful. By systematically observing
they occur can sometimes provide data to the accretion or degradation of a variety
answer the question, "What do people pre- ' of factors that occur as a result of recre-

fer?" For example, observation focusing ational behavior, a measure of its impact
on where people choose to camp along acer- can be determined. Such aggregate data may
taln flyer may reveal a preference for io- be sufficient for plannlng and policy
cations far from other sites. However, purposes.
the correlation between the presence of *

other sites and actual preference may be
spurlous. Perhaps "the locations were
selected because of some other quality, Trace Observation can yield informs-

such as availability of sunlight or near- tion about "who was involved", although
hess to a good landing. Some other pro- validity and reliability must be seriously
cedure (such as a survey or diary) will questioned. The presence of discarded fish
benecessary to clearly establish the bait containers and fishing gear wrappers
reason for the choice, suggests that fishermen were in the area;

the presence of horse droppings or feed hay

(b) Systematic observation of behuv- at campsites suggests that horse users were
ioral traoes. Observing the effects of there. The precision with which such data
prevfous behavior may be appropriate in can be measured, however, may limit its
some'cases. Observation of traces is one usefulness. And, because traces are a
way to reduce costs of direct observation measure of aggregate rather than individual
andto Obtain nonreactive measures because behavior, the investigator cannot determine

the subjects under study need not be pres- from the above example if fishermen or
ent when data are collected. Webb etuZ. horse users were the only people in the

(.1966) described a wide array of such area, nor if the fishermen came on horse-
un0btrUsi_e measures, back. Interpreting and generalizing such

data are difficult, but for some purposes,
the knowledge that fishermen or horses were

Accretion of or buildup in environ- in the area may be enough.
mental factors caused by human behavior are
a good measure of such behavior. For ex- Use of traces to determine "what is

ample, how much litter accumulates at preferred" suffers from all the short-

sites along a river? Although these mess- comings of direct observation, plus those
ures may be unrellable because of weather inherent in measurements of accretion and

factors, they are valid and relatively degradation as reflectors of previous
inexpenslve. Measures of the degradation events. This method should be used only
or eroslonofthe envlronment are also use- when alternatives have been ruled out.
ful. The rates at whlch trails are wearing

down or firewood and foliage are disappear- (c) Pumtiuipunt obsePvation. As

ingaremeasures of the amount of use an Campbell ( 1970 ) points out, participant
area reCeiVes. A wide array of such traces observation is more than a single method of
may be regularly recorded in and around a data collectlon and may include a variety
recreation area by the creative investi- of techniques for gathering quantitative
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and qualitative data. This method is unob- Participant observation gives a clear

trusive and relatively inexpensive. Some picture of "who is involved" in events that
writers include systematic observation as a the observer sees. Finding out who was en-
participant observer's role (Campbell 1970, gaged in events not observed is also pos-
Gold 1958). For the purposes of this sible by talking with others. The partlcl-
paper, discussion of this procedure is pant observer often has access to informa- ! |limited to roles involving interaction with tion about "who is involved" because he is

participants, That is the essence of par_ more readily accepted as a member of the
ticipant observation which distinguishes it group than a formal observer or authority.
from the Other forms of observation. Thus, data on "who" result from what is

seen and what is learned from others.

The method is difficult to define

simply, but it generally involves the in- Participant observation should also be
vestigator directly taking part in,the considered an important alternative in the
activity he wishes to study. The observer study of "what is preferred"--particularly
is able to observe his own reactions to in the early stages of an investigation. ,

events-taking place as well as reactions The observer learns about preferences by "
of others. Through this interaction with several methods--his own and other people's

choices (for example, where to camp along a
participants and Continual data processing ,
and evaluation, the investigator can re- river) and informal talks with them to de-

termlne what they prefer. Initially, par-formulate the problems as the study pro-
ceeds and "look for new information (Dean tlclpant observation may help determine the

et al. 1969). range of preferences, but a more systematic
process would best determine their relative
importance. "

Major disadvantages of participant
observation Include the possible lack of

objectivity and reliability of the ob- Alternative research design8 :
server, the possibility of becoming over- 1. longitudinnZ design.--In addition
whelmed with large amounts of information, to the problems with the survey measurement
reactivity _if the identity of the observer strategy, the cross-sectional design of
is known or suspected, and insufficient many studies limits the generalizations

informatio n collected for generalizing that can be made from the data. With
because it is often subjective and Incom- events measured only once, intersubJect

plete. Systematic theory testing requires comparisons can be made across the popula-

more rigid procedures, tion at that time only. With a longitudi-
nal design (measurements of the same popu-
lation two or more times), both intersub-

Participant observation is often use- Ject and intrasubject comparisons are pos-

ful as a prelude to surveys or more system- sible over time, and descriptive questions
atic counting of objects, specific events, can be more readily answered. As an alter-

or behavioral traces. Operating as both native to the cross-sectional design,
observer and participant, the investigator longitudinal design of studies can clearly
canlgain insights that might not otherwise identify trends over time, if disadvantages
be apparent Participant observation is of the measurement procedure are considered.
an excellent and efficient tool for defin- Longitudinal designs, however, impose
ing the dimensions of a problem because a greater burdens on both researcher and

great deal of diverse information can be subject because data are collected more
quickly generated, than once (Crider et al. 1973).

' Alternative research designs :
in the early stages of a study, par- 2. experimental desiwn.--In essence, an

ticipant Observation is useful for deter- experimental analysis is a longitudinal
mining "what is happening" at a broad design with some manipulation occurring
level--the range of events, type of par- between measurements. Data are collected ,
ticipants, activities, problems, etc. A by observation or a self-reportlng pro-
major advantage of this method is that the cedure. The element of manipulation and
observer is often able to gain access to before and after measurements make this

events, because he is involved in them and process unique.
does not pose a threat to people being
observed. Although few experiments are reported
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in the literature on recreational behavior, this understanding. Such studies are noted

many experiments are actually done but by a wide variety of unrelated questions,
without sufficient documentation to deter- the lack of clear research hypotheses prior
mine effectiveness. In day-to-day deci- to data collection, and the general steril-

sions, managers and policymakers initiate ity of results. Further, when trying to

changes in recreation environments which explain why a behavior is occurring or how
may have some effect on people. For to control it, an attitude study may be

example, they may provide trash cans along inappropriate because situational or
a river, bUild a new road for boat launch- environmental factors may be largely

ing, develop more campsites, add conveni- responsible, and these are generally
ence facilltles, or restrict access. The ignored in most surveys.

manipulation or change is essentially the
guts of an experiment. The impact of the The cross-sectional survey is inappro-
change needs to be evaluated so,that the priate for determining "how a behavior can
desired results will be attained. More be modified or maintained". Research on

attention, should be paid to documenting litter control by Keep America Beautiful,

cause-effect relations implicit in most Inc. (1968') presents a good example.
management actions to ensure that unde- Respondents to a survey identified two
sirable consequences do not occur. For , classes of reasons for littering. The
example, as Clark et al. ( 1971 )illus- first type was individual attributes--
trate, the process of "creeping camp- laziness, indifference, carelessness, etc.

ground "development" in response to in- But this description doesn't really tell

creasing use may have serious effects on us why littering occurs because these data
the types of users attracted to certain say nothing about the process linking such
areas, attitudes to littering behavior. The

second class of reasons relates to situa-

An experimental design may be useful tional factors--trash facilities, litter-

for providing data on "what is preferred", bags, etc. The problem here is that
'Direct observation, and to some extent littering itself was not under study.

self'reports (even if done within a longi- Respondents were asked to give reasons
tudinal design), will provide partial why they think littering occurs or how it

answers on how people behave or their sta- can be controlled. Whether or not facili-
ted preferences. However, these approaches ties, laws, litterbags, and education had
may have Serious errors. To determine anything to do with the respondents' past,
exactly which factors influence choice present, or future littering behavior can-
imp!ies some sort of experimental design, not be ascertained from this type of study.
By systematically controlling or manipu- Indeed, other research (Clark et al. 1972a,
lating characteristics of river campsites, Heberlein 1971) suggests that laws, edu-

for example, and measuring the effect, cational campaigns, and trash facilities
researchers and managers could identify have little impact on littering. And all

-imp0r_tant factors related to site pref- these studies focused directly on the

erence and, more important, their use. problem--llttering and litter.

A1ternatlves for Questions of Explanation
' A_ternatives to the Cross-Sectional Survey

Cross-Seotional Survey
. Alternative measurement strate_e8 :

The cross-sectional survey may be best 1. self rspo_--dia_es.--Dlary studies
suited to answer the question of "Why can provide information on "why a behavior
things are happening", particularly when is occurring" if respondents describe why

the answer may require a social- they did what they did. For example, when
psychologicalexplanation. A carefully boaters choose among streams in an area ,
conducted survey of attitudes can explain and locate their movement on a map, the

why the phenomeno n .occurr'edin terms of the investigator may want to know why they
Social psychology of the action and the made their decisions. Reasons may include

"too many peoplemediating decision process. To do a study "this way was shorter",
of attitudes presumes that one knows a the other way", etc. This approach
great deal about the process itself, but however, has all the weaknesses described

many attitude studies seeking to learn why in use of diaries to answer descriptive
something is occurring don't seem to have questions.
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Alternative measurement strategies- to determine effective control procedures

2. participant observation.--Participant (Clark 1976, Clark et al. 1972a, Heberleln
observation can answer the question of 1971). A carefully conducted experiment
"why a behavior occurs" both from the is the key to determining the effective-
point of view of the observer_ who may ness of management actions because the

engage in the event and record his own relative impacts of each approach can be
reactions to it, and from the perspective clearly substantiated.
of those he observes; the observer inter-
acts with them and is often able to learn

"why" through conversation. Measurement RELATED ISSUES
of "why" with participant observation

procedures is most useful in the early I have discussed a variety of re-
stages of a study; it can help the re- search designs and measurement strategies

searcher ask the right questions later and have presented a simple framework for
on. Participant observation is often determining which may be appropriate for

necessary for a good attitude survey, providing information about several ques-
It should benoted, however, that al- tlons concerning recreation behavior. The
though particlpant observation may be decisions that must be made about approprl-

necessary for an attitude study, it is , ate strategies are more complex than the
not a sufficient replacement for such a framework implies. In this section,
study Participant observation pro- several important issues that the investl-

vldes hypothesls, but only the carefully gator should consider in designing a study
conducted attitude study, with its sys- are discussed.
tematlc sample and rigorous measurement,
provides strong support for hypotheses A Variety of Procedures Is Necessary "
dealing with social-_psychological

explanations of "why". When used alone, none of the stra-
tegies described can produce data to di-

• Alternative research designs: rectly answer the five basic questions
I. longitudinal o_sign.--When the in- about recreation behavior. Consequently,

Vestigator wishes to determine if the researchers interested in all the ques-
reasons "why an event is happening" tions must be able to use a variety of

change over time, then a longitudinal research designs and data-collection
design may be appropriate. This is a strategies to get the best results.
particularly useful approach when com-
bined with a survey aimed at determining
social-psychologlcal reasons. Rarely will one of the five questions

be studied alone. Usually, a study will

Alternative research designs: combine several. This makes it particu-
2. e_er_mental design.--If the factors larly important for the researcher to
controlling a behavior are situational, understand the limitations of the alterna-

experimental analysls can yield data tire procedures and to select the appro-

about "why .it is happening". For example, priate combination to satisfy the study
use of campsites along a river may be re- objectives.
lated to access, visibility, proximity to
other sites, etc. Experiments can isolate Strategy Depends on State-of-the-Art
the relative impacts of the various
factors. The appropriate research strategy may

depend on what is known about the events
of interest to the researcher or manager.

Experimental analysis is the only Studying a phenomenon about which little
method that allows the researcher to de- is known may require a different approach

termine direct!y "how a behavior can be than if specific variables have been .
modified or maintained". Although simple identified.
observation of behavior and cognitive
explanations of Why it occurs may provide Participant observation is particu-

insight into possible control procedures, larly useful in early stages of an inves-
any testing of effectiveness of controls tigation and can be used to focus data on
implies an experiment. Research on lit- four of the five basic questions. More

ter control in recreation is an example information is required to use the other
of how experimental analysis can be used strategies; systematic observation re-
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qUires identification and definition of sectional surveys. First, many investi- i

important variables; self reports require gators incorrectly feel they have a good

the right questions for pertinent re- idea about what is actually happening when

sponses; and experimental analysis re- beginning a study. Hence, there is a ten- _._

quires identification of target behaviors dency to neglect the basle descriptive Tiand move to research that will Iand possible controls. questions

, explain the phenomena. Or investigators I
An effective overall approach is to may inappropriately think that the

focus initial data collection efforts on behavlor-recall data from survey methods I

participant observation to identify vari- will adequately describe what is happening !

ables that can be more accurately measured and who is involved, i
5y systematic pr0cedures. By considering
what is known and which of the five basic _other important reason why many

questions Should be studied, the re- investigators focus on attitude surveys is

searcher can determine the most appro- that they believe attitude studies really

priate research strategy, tell how behavior can be changed. I •
• strongly disagree with this. It is experi-

Practical vs. Scientific Importance mental analysis focusing directly on be-

, havior (or attitudes if that is what one

An important concern, particularly to wants to change) that can do this. This

data users, is whether the information to problem, coupled with the poor relation

be collected will have any practical ira- between attitudes and specific behavior, !

portance. Consequently, both the re- indicates that more time should be spent

searcher and practitioner must understand in direct observation of or experimenta-

the implications that the data collection Lion with the behaviors in question. _ "

strategy has for potential application.

Does the researcher want to study ques- Finally, most social scientists con-

tions• of most importance to the manager? ducting research on recreation are trained j

l'f so, the choice of strategies is limited in survey methodology and often are not

to those/best suited to producing valid familiar with other alternatives Conse-

and reliable data that will directly quently, this strategy is often used when

answer questions of interest, other procedures would be more appropriate.
All recreation researchers, regardless of

academic background, need a thorough under-

CONCLUSION" THE EMPHASIS standing of the alternative procedures

• NEEDS TO BE•CHANGED available to them. 1

Attitude studies (primarily cross- Regardless of the reasons, it seems

sect lonal surveys), if done carefully, can clear that social science efforts in

play an important role in answering major studying recreation, regardless of the _}
questibns about recreation and recrea- setting, need to be refocused. The conse-

tion_sts. They are particularly useful in quences of not doing so are great, par-

explaining why certain events are observed, ticularly when the data have policy impll- !

•* They also give the most systematic informa- cations. Determining the best strategy 1

Lion about what people say they prefer for collecting data depends on a variety
I

' (although experiments _y give a wider of factors discussed in this paper. Indi- !
range of choice and tell more about what vidual researchers need a basic under- 1

people actually prefer in certain settings), standing of aIZ the strengths and weak- I
Attitude studies, however, seem to be done nesses of each strategy. |
to the exclusion of both observational

' Studies and experiments. Such a strong

reliance on these techniques limits the ACKNOWLEDGMENT I.
• !

ability to increase our knowledge about a i
variety of recreational phenomena. The advice of Dr. Thomas Heberlein, ,

• ! •

• University of Wisconsin, during the prepare- i
There are several possible explana- Lion of an earlier draft of this paper is I

tions:for the strong reliance on cross- gratefully acknowledged. 11
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IN WESTERN WHITE-WATER RIVERS-- THE ART OF THE POSSIBLE

KennethR. Mak,NaturalResourceMa_er ) m
Bureau of Zand Management

"I Medford Districtj Medford, Oregon

MarvlnO. Jensen,InnerCanyonManager
Grand Canyon National Park

" National Park Servicej Grand Oanyonj Arizona

Thomas k. Hartman, Superintendent
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• ABSTRACT.--Describes agency responses to the increasing
demand for white-water recreation, development of man-
agement plans, and why planning and public involvement

- are needed. An example of conflicting interests and

resulting political pressure is given. .

In the late 1960's and early 1970's, As these use pressures grew, public land
boating use on western white-water rivers managers were seeing problems develop at the

began to grow very rapidly. Use on the same time. Trash, litter, and human waste
Colorado River in Grand Canyon in 1972 alone were accumulating along beaches and camp

was more than had occurred in the i00 years areas. Trails to various attraction sites
from !870 (Powell Expedition) to 1969. Use began to proliferate. Firewood at popular
on: the Green and Colorado Rivers in Utah, beach areas became depleted; llve trees,
Colorado, and Wyoming increased similarly, brush, and standing, picturesque, gnarled,

For example, use on Desolation-Gray Canyon dead trees were being cut for the campfire.
of the Green River in Utah in 1975 was more Beaches and campsites became blackened by

than six times the amount in 1971. Boating charcoal and ashes. Fires along beaches and
use on the Rogue has more than doubled since river bottoms increased. Crowding at attrac-
1973. The Middle Fork and Main Salmon Riv- tions, major rapids, and campsites became

ers, and Snake in Idaho; the John Day and problems and people started filing complaints

Deschutes in Oregon; the Stanlslaus, about too many other people. Safety became
Tuolomne, and Merced in California were a problem both on the water and on the
all Underg0ingthe same dramatic increases, beaches. Historic and archaeologic resources

were lost.
The basic reasons for these increases

were: (1) River runningwas simply undergo- There are three phases in agencies'
ing a rapid growth in popularity similar to responses to these problems. The first is

the growth in downhill skiing of the 1960's; a decision to take action, after they look
(2) Asllmitsbegan to be placed on use of for direction, search for authorities, and
the better known and more popular rivers, recognize their limitations and possible
commercial and private runners began looking dependence upon others. Second is the for-
around f.orand using other less well known mulatlon of an operational plan--often after •
and less popular rivers; (3) As more and the fact. The plan is affected by public
more people acquired the skill to run wild input, funding, research needs, and manpower
rivers, more boatmen began to respond to allocations. Third, the plan will be tested
growing demand by starting new companies in a crucible of publlc opinion, pressure
of their own; and (4) River equipment in groups, and the power of representative

the past few years has become more available, government.
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-Once we accept the fact that river man- declared to be navigable, and if so, by
agement will for the f_reseeable future re- whom. If this question is not settled, it
act to quantifiable problems rather than must be faced squarely during the discus-
potential ones, we will spend less time cri- sion of management agreements. What State -_

ticizing the decisions made by "management agency regulates boat licensing and safety; iexplorers" and look toward a contemporary operator licensing and game laws? Are the i
methodology for the solution of white-water Coast Guard, Corps of Engineers, or U.S.
dilemmasbased upon the present situation. Fish and Wildlife Service involved?

•

If we cannot--and it seems we cannot-- He must not underestimate the great
compete for dollars and man-years needed to importance of considering the river's prox-
plan, program, and budget future river prob- imlty to population centers. Local inter-

Ictus,how can we escape falling into the es'ts are potentially antipodal to regional
same traps time,after time, given the cer- and national interests. The manager must
talnty that the problem will be there before weigh the local sentiment about his program

the plan? if he is to avoid almost certain conflict.
Sometlmes, unfortunately, conflict is

An "action plan unfortunately begins with unavoidable.

a budding problem and the following condi- ,
tions that vary remarkably little between

rivers: (i) Quite without warning that beau- A conscious effort must be made to de-

tifUi, stretch of water is host to a remark- fine and evaluate authorities exercised by
able array of boating equipment and people your agency and all others. Are there
and has sustained some environmental deter- agencies with seemingly conflicting direc-

ioration--it doesn't look "nice" anymore; tions; i.e., mineral and mining development; "
(2) The opportunity to. implement nonregu- large irrigation districts; high density
lating alternatives is past; (3) Government recreation? Must you rely on others for
agencieswith rlver-related responsibilities enforcing regulations?
will. disagree about the need for positive

action, depending on their enabling legis- Not to be overlooked are the political
lation or mandate, usually--but not always-- realities. Who are the congressional dele-
along Federal-State lines; and (4) there will gatlons and State representatives? If the
be one or more organized vociferous groups power structures are understood at the be-

set to battle management decisions, and many ginning, a more realistic assessment may be
ancillaryspeclal interests, made of the programs attainable as opposed

• to those desirable.

HapPy is the manager responsible for a
nonnavigable white-water river in a remote When the initiating manager is aware

area Predominately in one ownership with no of the number and orientation of agencies
more than 28 active commercial outfitters, with direct and immediate responsibilities
For those_less fortunate, we recommend a on hi8 river, the next step is to describe
strategy and response designed to avoid the problem and need for action to his inane-

certain pitfalls and an early retirement, diate supervisor and to the highest ranking
field official, or officials, within his
organization who are responsible for the
entire river segment. The report must in-

ACTIONTO TAKE elude operation recounendations to the field
official regarding the next stepsto be tak-

First, examine the land ownership pat- en. When accepted, the plan should not re-
tern through which your river flows, includ- turn to the operational level until workable
ing political subdivisions. How many (i) agreements or acceptable compromises have

Federal agencies are involved? (2) admlnis- been reached with all agencies at the high-
trative subdivisions (districts, forests, est field level--It usually proves fruitless
areas) within any one agency? (3) States for one agency to attempt regulation without
and state.agenc_-es? .(4) countl.es? (5) In- the cooperation of all.
dian reservations? or (6) private lands?

• We do not mean to say that a detailed
The manager must identify those au- program must now have complete agreement.

thorized to control put-in and take-out That may never happen. The agreement must,
points as well as camping locations. The however, concern the need to take action, any
manager must know if the river has been action, now, and the rationale must at least
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5e understood by all involved. This in it- Most managers did not have basic data ........"_".......-'
self is probably the biggest job of a11. from which sound decisions could be made.

It is generally recognized that there are
The Concerned agencies must decide, at three major limiting factors that form a

the highest level possible, upon a manage- basis for carrying capacity determlnatlons
ment arrangement to administer a river pro- in river running: (i) PhysicaZ capa_j-- m
gram. Will a lead agency be named to plan actual numbers of people that can be physi- mm

and implement regulations, or will Federal tally accommodated at launch sites, camp-

and State agencies name members to an inter- grounds, etc. ; (2) So_ologiouZ oap__--
agency managing group? For obvious reasons, the number of people that can be on a river
the lead agencyapproach is the best. If an at any one time without interacting to the
interagency management team must be formed, point of degrading each other's experience;

the fewer the members the better, and (3) EcoZogie_zl uup_i_--the number of
. people that a river system can accommodate

A written cooperative agreement may _rlthout impairment to components of the
issue, or simply an agreement to agree, various indigenous ecosystems. .
Whatever happens, all must propose a be-

ginning action--a study, draft regulatlons, Most interim management plans, while

moratorium on use, or a combination, or , having some differences, have included the
whatever; a Journey of a thousand miles following:
begins with the first step.

A. Use Zimitations
The major point to be made is that top

level agreement or understanding must be (I) An overall limlt of use, either in
reached by'all responsible bodies before numbers of people, number of parties "

serious steps are considered to regulate (groups), or passenger days. (Pas-
use. The natural reaction for a manager is senger day is one person for one day
to take those actions within his authority or any part of a day.) Most overall
and then request assistance from others, use limits have been based on a re-

cent actual use figure for the given
river segment. In essence, use and

DEVELOPING AN OPERATIONALPLAN allocation were frozen at the exlst-

Ing level at the time llmits and

Once the administrative machinery is related management requlrements were
properly balanced and functioning well, we established.
can begin developlng an operational plan

based upon clearly understood goals and ob- (2) Allocation of use between user groups,
Ject_ves. To brldge the gap between general l.e., between commerclal and noncom-

conceptS, and identifiable, measurable re- mercial, and on one or two rivers, a
suits, standards must be set up for each third category of educatlonal allot-
objective that can be measured and analyzed, ments was added.

In the past, agencies have not always (3) Maximum group slzeper trip.
been able to respond to the rlver-running

Craze _wlth an orderly step-by-step program. (4) Maximum number of days per trlp.
The follo_rlng discussion describes the ex-

periences of a manager with experience at (5) A limit on the number of people or
Grand Canyon and areas in Utah. trips launched per day.

-

Many land managers responded to visitor

use pressure problems in a strlklngly slml- B. Resource Protection and Sanitation
1at manner. This was before the Interagency
Nhitewater Committee was set up. Their (1) Use of portable toilets or instal-

basic response was to: (1) set up interim latlon of permanent toilets at
limits and requirements, (2) Inltlate re- campsltes. ,
search and study programs, (3) gather publlc
Input, (4) develop more complete management (2) Litter and trash prevention
plans on the basis of number two and three requirements.
within the basic authority granted by Con-

gress to the managing agency for a specific (3) Use of fire pans for open fires and
river or river segment, charcoal. Ylres are bullt on metal
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containers and charcoal is carried working on studies, research, and inventor-
out or pu t in main current of river ies. These efforts have been aimed at devel-
and pulverized-by the hydraulic ac- oping data for resolving social and ecologi-
tion of the water. Fires prohibited cal impacts.

in certain areas.
Many land managers have already spent

(4) Proh_blted camping and/or hiking in considerable money doing research and gather-
certain environmentally sensitive ing other data. At Grand Canyon, during the
areas, past 4 years, about 500,000 dollars have been

spent on such studies. These initial studies

(5) Collection of archaeological or his- are nearing completion and are currently sum-
torical artifacts prohibited, marized and reviewed for use by managers in

making decisions for future use and manage-

C. Safety Procedures and Equipment. merit.

As a result (at least partly) of the
(1) Life Jacket requirements. National Environmental Policy Act Federal

(2) First aid kits. agencies have in the last decade been going
to the public for review of changes in man-

' agement direction. This is especially so
(3) Emergency signaling or communica- of the National Park Service, Bureau of

tions. Land Management, and the USDA Forest Service.

(4) Extra oars or motor. Public involvement in river management

(5) Boat repair kits. policies is a sign of the times. We have
to have review prior to decisionmaking if

(6) Pumps for inflatables, we ever hope to make decisions that will be
accepted by the river-running public.

(7) Maps or guide books. Grand Canyon personnel spent a consider-

(8!) Watercraft type and capacities, able amount of time and effort gathering pub-
lic input through meetings at various major
western cities and such things as question-

D. Boatman Qualifications (Commercial Guide naires and workbook response to management

or Private Trip Leader) proposals.

(1) Minimum experience with similar boat Most managers in the situation we have
or comparable river, outlined have generally been looklng at the

research and study programs in combination

(2) First aid training, with public involvement and legislative au-
thority as a means to a "Final Management

(3) Boating safety training or certifi- Plan."
cation--State or Coast Guard.

As Grand Canyon managers began the man-

(4) Interpretive skills, agement plan effort, it became evident that
they would never reach a final management

plan. Public demand for river trips is dy-

E. Other Miscellaneous Requirements namic. Some of the research and studies
will continue and likely will turn up new

(i) Insurance coverage (commercial). data. As new information becomes available
' and public demands change, managers will

(2) Equal employment opportunity have to respond with dynamic plans that
(commercial). adapt to changing conditions and pressure.

No management plan can be of value if it
(3) Permit or franchise fees (commercial). is "set in concrete." Grand Canyon is cur-

rently involved in a court suit because
demands have apparently changed and manage-
ment has not kept up with that change.

Immediately following the implementation Very few managers have completed man-
of management schemes, most managers began agement plans as described above. Most man-
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agement schemes are so newthat research review, one outfitter received an additional !.............._........ ,
data and public input processes have not 333 allocation, in that his operation would
been Completed as ye-t. have suffered a reduction. This was not

Intended.

The action to limit use was quite sire-

Why-WeNeed Planningand PublicInvolvement ply an ihterlm management, response to.use 1
pressures and designed to protect the inter-

When the plan is ready for.implementa- est of the Park and its environment until
tlon, whether interim or hlghly sophisticated, results Of scientific study now underway can
it will be tested in the crucible of the real be completed and incorporated into further

world. Following.is the reaction to an ad- management decisions.
ministrative response that relates to a small

portion of the Colorado River flowing through To do less would place management in
one of our.great National Parks. 'We do not question, and quite possibly be a breach of
suggest that the discussion is definitive but the Enabling Act of 1916--to provide for

merely an observation of how administrative use but not to preserve, one outweighing the "
problems, _together with attendant response, other. And then came the reaction.
occur and the different pressures they en-

gender, especially the political. ' There is _othing like a Jolnt resolution
. , from a State legislative body to make one see

In !971, it.became apparent that river the variables that underline a decision made
use was growing at a tremendous rate, and by the "Little Bureaucrat" as he proceeds to

that rlparian ecosystems were being placed make a "best Judgment" decision in the ha-
in stress due to this increase. Alarmed at tional interest. Visions of expediency . ..

this and developlng adverse situations on transfers (in the Government's interest), the
similar white-water" elsewhere, managers took clothing and feeding of one's family, careers,
initial steps to stabilize use and limit etc., flash before many eyes as "The Manager"
c0mmerclal outfltter operations Until an- goes about the decision process within a very
swers could be obtained for the following: real political arena.

A.. What is the carrying capacity for "A Joint resolution of the 40th Legislature

Cataract Canyon? of the State of Utah memorallzlng the Secre-
tary of the Interior, the Director of the

B, What is the'assessment of impact Natlonal Park Service, the Superintendent of

on vegetatlon and wildlife? Grand Canyon National Park, the Superinten-
dent of Canyon-Lands National Park, the Sup-

C. What impact is acceptable? erintendent of Dinosaur National Monument,
and the Congress of the United States to

The initial response to allow growth protect and promote proper tourism and pres-

to IO,000 visitors annually was based upon ervatlon of the natural wonders of our water-
admittedly meager data and what was "felt" ways in the National Parks and Monuments.

, to be.acceptable and reasonable, under these
.. circumstances, However, continued develop-

ment in Other areas-with similar problems
,indicated"that what had been reasonable Be it resolved by the Legislature of the

might be, in fact, too much for the system. State of Utah:
As a result, the second response reduced the

10,000 a11ocatlon to 6,600. • WHEREAS, the majority of the river-
' ' running companies of Southern Utah are

On December 9, 1972, a me_eting was held a decided asset to the environment and

and attended by 13 of the 18 commercial out- the economy of the State of Utah; and
fitters involved to discuss the proposed
restrictions The decision to reduce limits WHEREAS, the rlver-runnlng companies '

was recelvedas being in the interest of the headquartered in the Kane County area ,
Park and its environment and, as such, in are aiding the local economy by hiring
the general interest of the outfitter-, al- over 70 people; and

though placing a "lid''_on growth. Equal al-
locations were then made among the 18 out- WHEREAS, Kane and Garfield Counties are
fitters wlth a.wlthdrawal of 333 for private economically depressed areas with over

use. Subsequent to this decision and its: 14 percent unemployed; and
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.. _H_E_, t_re is apparent bv_euuoratic It appears clearly an arbitrary and capri- .............
red-tape and discrimination against cious action, but the result will be to
t_ese river-runners to the eztent that put...a small company out of business.
they ma.Y .beforced out of total opera-

tion; and Sincerely," 1

l |WHEREAS, these companies are totally
committed to a clean, humanly sterile

environment in the wilderness areas Some individuals go within the agency
•they visit, leaving behind them absol- to attack a decision. The battle can reach
• utely nothing but their footprints; and grand proportions.

WHEREAS, these companies are being "Dear :
forced to submit to severe reductions

in patrons; (...ad infinitum...)" Thanks for your letter of November 15th. I
am sorry that I have been remiss in getting

When documents such as these are placed back to you.
within_his_"in '' basket, I am sure "value
systems," "user perceptions," "Recreation I was amazed with the response that you re-
Invasion Displacement and Succession Models,"' ceived after informing the National Park
race thrOugh the manager's head andare on Service that you, one of our most consci-
.the tip of his tongue as he begins to defend entious concessionnaires, would not be op-
a decis%on he sometimes wishes he had never erating in the Park next year. I was
made. embarrassed by the negative tone of that

letter and certainly hope that it is not _
Everyone wants to help; many have sug- indicative of strained relationships.

gestions and seemingly gloat:

Note: My brief acquaintance with...leads
"My good friend called this morning, asking me to believe that they are not merely
if'I knew anything about the political clout squeaky wheels. They are very profes-
that, .might be able to muster...He explained sional in their approach to doing busi-
the problem that you may confront as a result ness, and I am not sure that they are
of the river traffic Cutback. being given a fair shake."

He may raise some hell with Senator . You can imagine the Joy and good will
We have another senator on our side, h0w-_-- experienced by the "manager-administrator"
ever He is interested in the river--very after he reviews this note, issued from on
interested. So I suggest that if...does try high.
to give you a bad time, why don't you write

to our senator. He's a good friend of mine. Meanwhile, threats have been shrugged
If i can help you on that score, don't hes- off and the "keeper of the national trust"
irate to call on me. continues, believe it or not, to hold

, _ ground.
, ' " Sincerely,"

Some deal with "Big Bureaucrats," not "In a letter to a protesting outfitter
really wanting to assess the situation fully a steadfast manager explained that the
nor be confused with facts--only to support current regulations were in force, pend-

a friend or speclal interest: ing completion of carrying capacity
studies. He further explained that when

"Deputy Assistant Secretary the studies are complete, he would meet
Washington, D.C. with the outfitters concerning what is

best for the environment, the park, and
Dear .... _I its visitors. The manager reminded the

outfitter that he intended to develop a
I would deePlY appreciate it if you would, lOnglrange management plan, in coopera-
as an urgent matter, look into what appears tion _lth the outfitters, based upon
to be a :very serious question of unfair sound, unbiased, scientific data.
treatmentby someone in the Park Service...
of one of the Nation's leading river guides The managing official also assured the
and spokesmen.., outfitter that he agreed with his state-
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merit recommending that both sides look How do we, as managers with great regu- '
seriously at the facts rather than latory powers over a vast national trust

listen to untrue statements. In clos- whose management is dependent upon sound
ing, the manager again reminded the out- thinking and Judgment, get into such predic-

fitter that he had been going out of his aments when only following orders? __ I
way to keep the outfitters informed of
what he, did or intended to do, and had By letter of December 5, 1971, the
solicited their ideas on all phases of Director, Office of Management and Budget,
the river running operation, asked the Secretary of the Interior to have

•" prepared a study report on "Rationing use
" " Sincerely yours, of existing Federal park and recreation

areas and facilities."

Superlntendent"
Earlier in 1971, Secretary Morton had

written, in a June 17 memorandum to the

That being the case, start all over Director, Natlonal Park Service:

aga in: _
"The Public Land Law Review Commission

A concurrent resolution of the 41st Report has recommended that the National
Legislature of the State of Utah. ' Park service ration the use of certain

national parks and wilderness areas in
"The Governor concurring therein, mere- order not to"compromise the experience
orializing the Secretary of the inter- of the visitor...I would like to see
ior, the Director of the National Park this attempted, accompanied by suffi-
Service, the Director...and the Congress cient advance notice to the visitor as °
of the United States to protect and pro- to what we are trying to do and why."
mote proper tourism while preserving the

natural wonders of our waterways in the The March 1972 task force reports of
• National Parks and Momuments by insuring the Conservation Foundation on National

that any regulations of these United Parks for the Future contain recommenda-.

. States agencies governing the use, equip- tlons such as the following:
ment, or registration of vessels and _,
motorboats upon the waters within the "High priority should be given to re-
terrltorlal limits of Utah and other search directed at finding the physi-
western States be maintained in confor- ca1, ecological, and sociological car-

mity wlth State laws and regulations rying capacity of every unit under the
and regulations of the United States Jurisdiction of the National Park Serv-
"Coast Guard and that no efforts be made ice. This information should be the

by those agencies to reduce or restrict basis for establishing and enforcement
the numbers of visitors upon those of user quotas to prevent visitation

waters so long as ecological and en- from exceeding the carrying capacity
vlronmental values therein may be of the environment."

, .maintained.
• .

Be it resolved by the Legislature of
the State of Utah, the Governor con- Most of us have repeatedly stated that
cutting therein: " it is our practice to prepare and maintain

a master plan to guide use, development,
. .that we call upon the aforementioned interpretation, and preservation.

' agencies and individuals to reconsider
adopted and proposed reductions in num_ We have also realized for years that to
bets of visitors permitted access to "promote and regulate" appropriate use in

white-water trips and to allow normal accordance with the mandates of the Con-
increases in visitation unless and un- gress requires for the most part a variety '

tll evidence based on.objective studies of related services which satisfy the sub- ,
reveals that increased usage will cause slstence and accommodation of the public.

harm to the public lands through which The important considerations are that ap-
, the rivers flow, so that the ultimate proprlate use requires the service, and

enjoyment of the parks can be achieved that geographic or other factors require
with the minimum amount of ecological that the service be provided within rather

imbalance, if any... (ad infinitum)..." than outside the agency/area boundaries.
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However, to do t.l_ts adequately, to tden- The data that we obtain hopefully will
tify essential services and where they will have been collected in a professional man-
be provided, requires a plan without bias, net, presented without academic Jargon,
prepared in the absence of political, as well concise, and in such manner as trill be un-
as environmental, pressure. We m_j say that derstood by all, particularly the manager.
it has been our practice to prepare and main- We do not expect research to make the |tain plans to guide the use and preservation decision--only provide facts upon which to
of each area; however, it remains; in fact, make it. In this manner, we will move from
that wewerewithout suitable planning in the sheer stopgap tactics to a veil defined
past and are without suitable planning for a strategy for management that is political-
f_ture which has incorporated adequate mean- ly, legally, and morally sound. One that
ingful public involvement--people do not know is understood and can be defended in
what we're doing or why! It's that simple, rational terms.

The administrative situation Chat we

have jUSt described is not atypical. It has Public workshops with data collected
occurred at Everglades, Yosemite, Yellow- based upon values and concerns consistent
stone, Cape Hatteras, Bureau of Land Manage- with existing constraints are our only
ment, USDA Forest Service, etc. The common- hope--the public m_t _deret<_d.
al!ty of this experience is that rather than '

, systematically identifying problems and ar-
ranging for data to assess, support, or de- Their representatives must understand
velop a declslon, we must first be burned, that what we do, we have been asked to do

Then we respond and continue to be burned, by the citizen through his representative.
o

t
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. EXPERIENCESIN MANAGING RIVER RECREATION
_ AND RIVER USEIN MICHIGAN

, . Harry A. Doehne,_ief ]. II
, .. officeofPoZi_ Development

Michigan Department of Natural Resources
Lansing, Michigan

ABSTRACT.--Presents a history and analysis of Michigan's
attemptto control river recreational use for resource

protection and reduction of conflicts by regulating
numbers and conduct of canoe users on its rivers by util-

' iz_ng State Rules and Regulatlons. Michigan's Natural
R/vers Act, the program implementing the law, problems
encountered, analysis of progress, and suggestions for
more effective river and associated land-use management

•" are also reviewed.

o

MICHIGAN'SNATURALRIVERSPROGRAM Peninsula, and the Lower Peninsula below the
• Bay City-Muskegon llne) for study. This

Michlgan's Natural Rivers Act was provided a diversity of rivers, from remote
launched'by overwhelming endorsement of to near urban in terms of accessibillt_ and
both houses of the legislature and was signed provided protection to outstanding streams

into law by Governor Milliken in 1970. It throughout the State (fig. 1). The selec-
Was Passedln response to thepublic outcry tion process involved recommendations from
over the misuse of our publlc waters and DNR's own field staff, outdoor writers,
their frontages. The Natural Rivers Act conservation clubs, soil conservation ser-

provldes a system for preserving and en- vice, and other groups or organizations in-
hancing the water quality and flood plains, terested In river quality and preservation.
and the ecologlc, historic, scenic, fisheries, This was probably the first test of public

_rlldllfe and general recreational values of involvement. The intuitive knowledge'of
Michigan streams. It seeks to preserve for these informed contributors could not have
the frontage owner, the stream user, and been improved upon by a $500,000 "scientific"
generation s yet to comet hose qualltles that study. The 30 rivers selected, have approx-
initially attracted people to the rivers, imately 6,000 miles of river eligible for

designation.
, Armed with. the Natural Rivers Act and

prodded by impatient conservationists (who So far 6 rivers have been designated
hoped to designate everyflyer in the State as natural rivers by the Natural Resources
by a wave of the wand), our two natural Commission and work is in various stages on

'rivers speclallsts marched bravely, if 13 others. As a river is designated or as
hesitantly , into battle, local interest develops, additional rivers

will be added to the study group.

RIVERSELECTION
, EARLYPLANNINGEFFORTS ,

Three rivers were selected as pllot

rivers for the Natural Rivers Program and The Natural Rivers Act requires a long-
the identification of the outstanding streams range comprehensive plan for a selected river,

of the State was begun. Next i0 rivers were upon which local zoning or State zoning rules
selected from each of the three broad regions can be based. Plans for the first two rivers

of the State (Upper Penlnsula, Upper Lower to be studied were developed largely by DNR
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, DESIGNATED NATURAL RIVERS t
%

1 Two Hearted 4. Rogue __
2. Jordan 5. White
3. Betsie 6. Boardman

------- RIVERS UNDER STUDY

7. Indian 14. Flat

8. Fence 15. Muskegon
9. Whitefish 16. Thornapple

10. Fox 17. Kalamazoo

11. Black 18. Shiawassee

12. Pigeon 19. Huron
13. Little Manistea 20. Paw Paw

,, ..... RIVERS PROPOSED FOR STUDY

2i. Prasquelsle 28. Thunderbay

22. 0ntonagon 29. Fish Creek
23. Paint 30. Cass
24. Huron 31. Grand

25. Escanaba 32. Sturgeon

26. Rifle 33. Dowagiac

27. Tahquamenon 34. St. Joseph

XXXXXX RIVERS UNDER STUDY
' National Wild-Scenic River Program

35. Pera Marquette 37. Manistea & Pine

36. AuSable

NOTE:" All rivers include some tributaries.

Figure 1.-_ohig_'8 Na_m_l River SHstem.
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staff in cooperation with a functional river their efforts toward influencing
watershed council , or a local planning tom- the things that, rightly or wrongly,
mission. Citizen involvement was virtually they think they can control."
absent, much to our later regret. A degree
of grudging agreement was reached by partic- Thus, the "problem" of preoccupation

ipants in the planning process in each case, with one's own back yard, or one's own Band was qulckly met with the wrath and in- thlng--became the "opportunity" for the
dignation of frontage owners at the public Natural Rivers Program. In the past few
hearing s . It became obvious that plans for years, the natural rivers staff has vigor-
other people's properties could not be made ously promoted a policy of informing as
without some effort toward public education many citizens, organizations, and govern-
and involvement mental bodies as possible before beginning

natural river planning. This is accomplished

by contacting community leaders, the county
-.THEEVOLUTIONOF PUBLIC INVOLVEMENT extension agents, field personnel, sports-

men's clubs, watershed councils, soil con-

Taking the cue from our success in servation districts, and any other organi-
identifying the prime Candidate rivers for zations that might be interested in the

preservation and benefiting from a 2-month , program and having them arrange meetings
sabbatical in Europe, where I was exposed at which to present the program.
to the "Plannungs Gruppe" approach used in
West Germany, the natural rivers staff ini-
tiated,an innovative step of directly in- THECITIZEN PLANNINGGROUP
volving property owners, local public of-
ficials, knowledgeable local technicians When it appears that acceptance or at - .
(such as planners, health officers, soil least some support of the program has been

conservationists, etc.) and other interested attained, representatives of organizations,
citizens as coequals and partners in devel- governmental units and property owners are
oping river plans for recommendation to the asked to be a part of a "Planning Group"

Natural Resources Commission. Thus, we ap- responsible for developing the natural
plied the '_Litbestimmung" or'codetermination river plan. In this atmosphere of give and
of West German labor,management decisions take, grass-roots planning and direct in-

(which has been astoundingly successful) to volvement, it is usually possible to develop
the natural rivers planning of the DNR. a mutually acceptable natural river plan.

The commitment in time, infinite patience,
• perseverance and tolerance cannot be under-
We must recognize, however, that we estimated. Frustrating as it is, citizen

benefited from a peculiarity of the times, groups and local governments are careful
As the Wall Street Journal on October 16, about detail and cautious in making decisions.

i972, reported: Decisions regarding portions of river to be
"From New England to the west designated, setback requirements for new

coast, the average taxpayers, the homes or structures along the river, depth
men and Women who make the economy and type of management of a natural vegeta-•

• and the country tick, were backing tion strip, minimum lot widths, industrial

awaY from the plans and programs, and commercial setbacks, septic system re-
the causes and crusades that they quirements, earth moving and disturbance

had enthusiastically Jumped into requirements, size of boat docks, stream
in recent years. Possessed by channel stabilization requirements, litter

almost a qulet desperation, real- enforcement, and canoe and motorboating
dents of America were disregarding controls are long in coming. But after the
the larger issues and turning in- property owners champion a setback of only
ward. They Were and largely still 25 feet, and the environmentalists advocate
are, frustrated with institutions-- 300 feet, much discussion, sometimes heated

from the top of the federal govern- debate and even threats of physical abuse
ment ondown. They have learned follow. Then votes are taken on motions ,
from some very real experiences, for 25 feet and 300 feet, both of which fail.
They have come to understand that After several more votes and amendments, a

the institutions are running things, setback of 150 feet finally passes, and no-
and that they're beyond the control body is happy. But that is democracy, and
of individuals, So people are Just the process, hopefully, leaves the partici-
giving up. They are directing all pants more enlightened. One often reflects
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that it would be much faster to arbitrarily CANOEUSE INCREASES
develop a plan wlthln staff, but the result
would be only to add to the already' burgeon- The law whlch establishes the Mlchlgan

ing shelves of solid waste matter that llne Department of Natural Resources also permits
our planning offices waiting to be recycled, it to establish rules to protect the lands

Our activities are governed by the old and property under Its-control against I I
proverbs: '_ithout knowledge even zeal is wrongful use or occupancy and from depreda-
not good"--and "he who acts hastily, blunders", tlon or destruction.

As In other States blessed wlth scenic

Even though the "Planning Group" method river resources, the number of canoeists
is a slow processj-FRchlgan leads the Lake are increasing rapldly in Michigan, for
Central Region in miles of river protected example the number of commercial llverles
under State Natural Rivers Program@. Thls increased from 165 In 1972 to 226 in 1975.

success in spite of the fact that we have Canoe sales are also up according to some
a much smaller budget than most other States. manufacturers in Michigan. One concern

quadrupled lts production from 1972 to 1974.
-Efforts of thls type are not without On one popular river, the Pine, the number

their ups and downs For instance, it is , of canoe trips increased from 13,000 In
somewhat unnerving to have a burly property 1973 to about 30,000 in 1975.
owner poke hls finger In your chest wlth
the words. "You're not bullet proof, Buddy".

However_ there arealso tlmes of reward when CONFLICTINGUSES
someone steps forward at public hearings to
Say '_hat use ls a home on a rlver when the Heavy canoe use is confllctlng more " "
river is an open, muddy sewer, wlth buildings and more wlth other river users. Many trout

shoulder'to-shoulder along Its banks? Zoning streams are no longer fished during the day-
is an accepted thlng in cltles. It ls tlme hours because of canoelng disturbances.
commonly understood that In order not to Thls sltuatlon suggests the need for users
destroythe neighborhoods, folks cannot do time zonlng in the future. Accordlng to

a lot of things wlth thelr property. It is the U.S. Forest Service, thls canoeing pres-
time we gave the same conslderatlon to our sure has resulted in the deposlt of about
rivers and lakes". 20,000 beverage cans and bottles In a 40

tulle stretch of the Pine R/vet, M1chlgan.
In addltlon, nolse, drunkenness, rowdylsmD

• trespass, vandallsm, and theft are increaslng

rapldly. Conflicts are common among canoe-
LAND-USECONTROLS Ists and fishermen, sightseers, blrd watchers,

swimmers, and frontage owners. Serious canoe-
Michigan is emphasizing land-use controls ists who appreciate the esthetics, outdoors, and

along streams because we feel strongly that solitude are offended by the shenanigans of
although nonconsumptlve uses such as heavy hordes of boisterous social canoeists.
canoe and fishing pressure may injure streams

temporarily (as did the logglng runs in days

past), It is much more critical to control CANOE-USECONTROLS
•stream bank _development. Once a home is

bullt along a stream bank, it becomes a Early in 1970, there were vlrtually no
flxture for generations, and often Is the
reason for other stream bank changes such controls or llmlts on the usage of rivers

on any Federal or State land of other States
as erosion control structures, bulkheads, in the Unlted States. Today, 47 rivers or
docks, etc. A few years ago, the Bureau of flyer stretches under Federal or other State

Sport Fisheries and Wlldllfe retained the Jurisdiction in 13 States have controls

Gallup Poll organization to flnd where either on the number of launches on streams,
people would llke to 1lye for a quallty number of llverles that service the streams,

llfe i_ they had a cholce. .Only 15 percent or both. 1 Controls of these types are en- "
wanted to llve In the cities. Elghty-flve forced either by the Forest Service, Bureau
percentwould rather llve on the farm,
rural area, small town or area of resource

beauty--such as mountalns, rivers, seashore,
etc. This tells us our troubles are Just Ip_l Rasmussen: Y_chigan DNR pho_

beginning, and _zil su_0ey co__ted Aucjust 1,976.
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of Land Management, National+Park Service, d) Riparian owners and other
or by State or local units of government, river users, especially

- canoeists

As early.as August 1970 the problems e) The above type of river-users
and conditiOnS on the Au Sable River were and future new types of river

discussed at a Natural Resources Commission recreationists. B
meeting and a study proposed. Under the 3) Aid in insuring the safety and
auspices of _he Au Sable River Watershed enjoyment of all rlver-users.
Count11, the varied interests in the river

from property owners to users to canoe Groups such as Trout Unlimited, Michigan
llveries were brought together to come up Trall Finders Club, the large and Influentlal
with a usecontrol program. Although it Michigan United Conservation Clubs, the pres-
Worked on therlver problem untll the spring tlglous West Michigan Envlronmental Action
of 1971, the councll failed to agree on a Council, as well as the Lake County and
solution. Pine River Property Owners Associations

supported the rules. Canoe Llvery Assocla-

One positive spln-off resulted, however, tlons, which have a direct economic interest,
becau'se th;eCrawford County Board of Comm_s- were the primary opponents at the public
sloners with the assistance of the Marine hearings that are required in the rule-

Safety Section of the DNR, adopted rules for' making process.
the Au Sable River In July of 1971. To be-
come effectlve,£he County rules also re- _

qulredthe approval of the Natural Resources In short, as Rasmussen reported, the
Comm_sSlon. After a soul-searchlng session rules provided for "limitations on weekends

of the CommSsslon, it directed Department and holidays on the number of watercraft -
Personnel to draft a set of more comprehen- and their time of use during the heavy-use
sire River Use Rules that would encompass season from the opening of troutseason

not only Crawford County, but the heavily through Labor Day, and by imposing rules
canoed Pine, Pere Marquette, the remainder of conduct for all river-users during the
of the AuSable and the Manlstee rivers as entire year". Comparable standards applled

to all slmilar stretches of the rivers.well.
Heavlly used sectors of each river were

divided roughly into stretches that appox-

As stated in the paper prepared for the imate the average day's use by watercraft
Legislative Service Bureau by the Department (4-6 hours), taking into consideration
of Natural Resources' Paul C. Rasmussen, the available access points.

rules were designed to serve the following
purposes: Carrying capacities involving such

factors as stream width, rate of flow, depth

1) Protection of the physical re- of water, and meanderings or the course of
source against abuse and the the river, were determined for intensive
environmental resource against nonmotor watercraft use by Fisheries Divl-
degradatlon--now and preventive- slon and other offlclals in the Department
!Y as to the future. This ob- of Natural Resources who-work with and are

Jectlve includes protection familiar with the rivers.
against streambank degradation,
destruction of fish habitat, Field observations showed that a

littering, etc. It includes problem was developing on a stretch of the
protection against overuse of Pine River. The use on that stretch was
rivers Which precludes the en- estlmatedat about 200 canoes per day on
Joyment of beautlful, natural, heavy-use days. After much dellberatlon,

and relatlvely quiet Surroundings a limit of 150 permits per day was set in
or an esthetlc environment, addition to special watercraft users (such• !

2) Resolution of the confllcts be- as riparian owners) who would be on the
tween rlver-users in the most stretch by special permit.

equltableway:
a) Canoelsts and trout fishermen This figure was then applled to a
b) "Social canoeists" and "serious lower butslmilar stretch on this river

canoeists" and to the other three heavily used rivers

c) Motorboaters and the above considered to be slmilar in carrying capacity.
types of recreatlonlsts A lower limit (i00) was assigned to stretches
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with lower capacity. On the Pine River where Rules of conduct for all river users
there are three successive stretches, the were publicized and distributed at liverles

fact that many Canoes-mlght pass from one to help ward off confllcts between differ-

stretch to anothe_ was accounted for by enttypes of river recreatlonlsts and rl-

applYing a lower limit to the upstream parian landowners.

Stretch. IThus by limiting canoe use on the
In scheduling canoes on a stretch, the rivers specified, the canoeists would be

pertinent faCtors are point of release and encouraged to spread over a greater number
speed of canoeing. Most canoes on these of rivers and reduce the pressures which .
rivers float ataround 3 miles per hour or are depreciating the select streams.
a mile in 20mlnutes. At this rate and as-

suming a commonbeginnlng or release point, After the Natural Resources Commission

a 2-minutespacing interval, or 30 canoes adopted the rules in June of 1972, the Rec-
per hour, would be required, to keep canoes reational Canoe Association sued to enjoin

llmlted to i0 per mile. the State from promulgating the rules. The

DNR subsequently agreed not to effect the
A11watercraft werebanned on the head- rules untll the legallty of the Department

waters and certain small tributaries of des- authority to establish such rules and the

ignated rivers in order to protect the river , legality of the precedures followed to es-
• bed and fish habitat. In other wordS, these tablish the rules could be tested in court.

stretches were so sma11 or of such small The court focused upon the Department's
carrying capaclty that they were considered rule-making authority because it was a para-
unsuitable for significant watercraft use mount issue.

or more important for flshmanagement. .
The Lake County Circuit CouRt found

Mot0rboating was prohibited on some that the DNR did not have the authority

stretches and limited to slow no-wake speeds under the law to promulgate such controls.
on others in order to avoid conflicts with The Attorney General's office in represent-

both canoeists and fishermen. Ing the DNE appealed to the Court of Appeals
which also ruled against the rules. The

During the review of the rules by the ruling implied that courts in other States

Joint Rules Committee of the House and Senate, might make a different decision because of
the rule limiting the hours of canoe use to more liberal rules. With this hint and the

between 8:00 a.m. and 6:00 p.m. was elimi- momentum of past efforts, the Attorney Gen-
hated. This rule would have left the stream era1, acting for the DNR, appealed the de-
free for trout fishing in the dawn and clsion to the State Supreme Court which
evening, the peak time for fishing on these heard the case in June of 1976. We arestill

premier fishing streams, awaiting its decision.

Provisions were made to obtain permits
at the liveries and DNR field offices.

, Advance reservations and certain types of In the meantime a bill has been intro-
limitedexceptlons to the permit require- duced which would by leglslatlve act give

ments for people on the river, camping, or the DNRspeclfic authority it has been so

!ivingalongthe rlverwere provided for. arduously seeking in order to establish
Seasonal permits were also available to river use rules. Of course, were this bill

riParians for up to two water craft owned to become law.,it would be limited to con-
by them. Special permits could also be trolling problems on heavily used rivers
granted for Special events and compassionate and would not give the DNRauthority to
cases, With'discretion to make exceptions make rules on all threatened natural re-

as to time, type of craft, and areas for sources. A favorable Supreme Court decision
watercraft use. for us on the river use rules, however,

would.

Xnorder to Protect against litter,
the rules required plastic container bags In conclusion, Michigan is moving to
be usedfor the wastes of river users. In protect its river resources on two fronts.
order toward off river bank erosion and The Natural Rivers Act of 1970 permits land
keep usage under control, the rules provided use controls along the banks of designated
for the use of 0nly designated put-in and streams to regulate docks, structure set-
take-out points for watercraft users, backs, cutting of natural vegetation, and
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other uses. Second, P_ver Use Rules prom- Streams, but currently are being challenged ............. '
ulgated under Department of Natural Resources in court. We are optimistic that the public's

permissive legislation would regulate numbers right to quallty recreation without depre-
of canoeists using certain heavily used clating the natural resources will prevail.
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ALLAGASH WILDERNESS WATERWAY° ,

ThomasJ. Ctesltnskt
EnvironmentalResourcePlanner B

Maine Bureau of Parks and Recreation

' Augusta, Maine

ABSTRACT.--Descrlbes problems and solutions and use expe-
rience during the first 10 years of management. Problems
related to increasing use include establlshing publlc
routes of access, registering users, dispersal of users
along the route of travel, restricting group sizes, estab-
lishing total use limits, and the proper disposal of

_ _ lltter.

@

The A11agash. Wilderness Waterway con- are prohibited. Thls zone varies from 400
slats of a 92-mile long corridor In northern to 800 feet from the high water mark (aver-

Maine, beginning at Telos Dam at the eastern age, 500 feet) and contains 22,760 acres
end Of Telos Lake, extending northwesterly of land and approximately 30,000 acres of . .
to A11agash Lake and A11agash Stream, and water. Lands In an outer zone (one mile
then northward towards the St. John River back from the high water mark) are prlvately

and A11agash Village (fig. 1). There are no owned but timber harvesting operations based
organized local Jurisdictions in the Waterway. on approved cutting plans by the State are

allowed. The outer zone encompasses approx-

Xn the early 1960's, the A11agash re- imately 150,000 acres.
ceived national attention because of two

reports publlshed by the U.S. Department of In July 1970, the A11sgash Was deslg-
the InteriOr: (1) a "proposed A11agash rustedas the first State-admlnlstered com-
National Recreation Area" and (2) a "proposed ponent of the National Wild and Scenic

Allagash National Riverway". Both suggested Rivers Act of 1968. By 1972, all land ac-
that the area be added to the National Park quisition was completed. The cost was $3

System_ million, one-half of which was financed by
the Federal Bureau of Outdoor Recreation out
of the Land and Water Conservation Fund.

In 1963, the State of Maine created an Except for one minor exception, all land-
"Allagash River Authority", which provided owners sold their land willingly to the

• .for the creation of an A11agash Advisory State. In 1973, an A11agash Wilderness
Committee to "formulate plans and proposals Waterway Concept Plan was published by the

for preserving the A11agash River Water- Bureau of Parks and Recreation.
course so that the people of the State and
its visitors may be assured of the continued

opp0rtunlty t_ enjoy the beneflts of the MANAGEMENTPROBLEMS
Allagash River Watercourse as a place of
natural interests and scenic beauty". As The A11agash Wilderness Waterway Con-
a result, the State Legislature in 1966 cept Plan and an Allagash Visltor Use Survey

passed two acts: the first created the conducted in 1973 addressed the major man-

A11agash Wilderness Waterway and appro- agement Pr0blems in the Waterway: estab-
priated monies for its initial operation and lishlng public routes of access; registering
maintenance; the second authorized a users; dispersal of canoers and campers; .
$1,500,000 bond iSSUe to acquire lands and restricting group sizes; establishing total
waters to encompass the Waterway. The first use limits; and proper disposal of litter.

act ali0wed for the State acquisition of an
inner Or "restricted" zone in which camps, Access

timber cutting, and construction of any
kind (except for administrative purposes) Access into the Allagash Waterway Is
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Figure l.--Map of Allagash Wilderness
waterway.
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poasible only over two privately controlled impact to the smaller parties both along
gravel roads that have been designated by the watercourse and at the campsite.
the State. The Bureau is negotiating with
landowners for easements to guarantee that
the public will always be able to use these As a result, and after a thorough dis-
two roads, cussion of the alternatives with the Allagash

Advisory Committee (a citizens advisory

There are possible water access routes committee), the Bureau restricted party
sizes to 12 persons or less beginning inalong private roads that are not within the

Allagash Boundaries. The Bureau requires 1975. The only exceptions were granted for
that users entering by these water routes parties led by commercial guides serving

such a function on the Allagash for theregister with the first ranger they meet or
the first ranger station they reach. Those Previous three consecutive years. Even-
entering by float planes have the choice of tual!y, as these guides cease to do business
six designated landtng sites within the in the Allagash, there will be no parties
Waterway and also must register upon arrival, of more than 12 allowed in the Waterway.

,. Use Ltmits

' Registratio n
, The 1973 Vlsltor Use Survey also dls-

Registration was initiated in 1967 closed that total use during the peak month
primarily to ensure the safety of visitors of August was reaching a maximum level. An
and their contactability during emergencies, average of 1.1 Parties used the 71 designated
These registrations also provide data for campsites each night during August of 1973;
use histories. The Bureau hopes to conduct this assumed that all sites were being used
Vlsltor Use Surveys every 5 years by ex- equally. This meant, given the dlspersal - .
panding the reglstratlon process, problem, that each group probably had to

share Its campslte wlth at least one other
party, a sltuatlon that detracts from the• Beglnnlng In 1975, reglstratlon fees

for overnight Users were collected at the wilderness experience,
ContrOl gates operated by the private

landowners on roads leadlng to the Waterway. Agaln, after a thorough dlscusslon of
•Though still In the experlmental stage, this all of the alternatives wlth the A11agash
procedure seems to have worked satlsfactorily. Advlsory Commlttee, the following three
It allows the A11agash rangers to spend a measures were adopted: (1) group-slze re-
greater percentage of thelr time on more strlctlons were imposed; (2)Malne publlclty
important management functlons, though they agencies were requested not to publlclze the

spend some time reglsterlng partles and A11agash; and (3) a fee system was imposed
collectlng fees. In 1974. The thlnk/ng _ehlnd No. I was that

such partles as scout and church groups

VisitorDlspersal would not _ant to reduce their size and
therefore would seek another area for their

Dispersal of canoe/camper groups during wilderness trips.
the peak Use months (July and August) from

All Maine publicity agencies havethe straight line, linear route of travel,
ts a problem. Such groups are urged to use cooperated. They have not publicized the

I campsites located off the normal route of Allagash. They only provide information
travel., especially large, organized groups, upon request.
Groups led by guides have responded well to

this, but dispersal still remains a problem. The registration fee began as a $1.00
' registration fee in 1974. It was expanded
Group Stze Restrictions in 1975 to be a $1.00 per night fee for

Maine residents and $2.00 per night for
Our !9"73Visitor Use Survey showed that oUt-of-State residents. It was purposely

parties of 12 or more persons created a started at a low fee in order to get users
disproportionate impact within the Waterway. accustomed to paying a fee.
Such parties accounted for about six percent

of the total but accounted for 30 percent It is too early to confldently predict
of the total vlsltor-nlghts. Although such the impact these measures have had on total
parties were pr_narily fishing and wilderness use. Table I does provide an indication of
oriented, they created a negative visual the impact.
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Table l.L-Anro_l visitor totals for the This procedure never has worked. Users '
Allagash Wilderness Waterway by parties, seem inclined to leave wastes in trash
individuals, an_visitor days 1966-197_ barrels, often f1111ng the barrels to over-

flowlng. Rangers spent a large percentage

Year Partles Persons visltor Days* of thelr time cleanlng campsltes and haulingtrash. In 1974, agaln followln8 the dls-
1966 1,011 4,141 27,008 cusslon of alternatives wlth the Allagash
1967 1,065 4,539 26,831 Advlsory Commlttee, It was agreed that trash

1968 884 3,786 25,921 barrels should be removed from campsites and

1969 1,134 4,820 29,720 located only at the ranger stations and
1970 1,251 5,460 37,303 users are encouraged to transport thelr
1971 1,492 6,345 36,274 wastes there. Thls program seems to be

1972 1,579 8,260 42,952 worklng. A carry-ln, carry-out pollcy Is
1973 1.,877 8,337 50,361 stlll encouraged.
1974 1,684 7,477 45,294

1975. "2,400 9,477 . 4_,.4.9.8 SUMMARY
*A vlsltor day is the total number

of nlghts, plus one, an individual camps State management of the Allagash is now
in the area. into its tenth year. Total visitor day use

' has increased 61 percent in those I0 years.
Number of parties has Increased 137 percent;
number of persons_ 128 percent. Winter use

Total vlsltor use increased only 10 has also steadily increased wlth the advent
percent from 1966 to 1969 but almost 70 of the snowmobile for ice fishing and snow-

percent from 1969 thru 1973. It has de- mobillng. A wlnter use reglstratlon program "
creased almost 14 percent since 1973. The was begun during the winter of 1975 to 1976;
measures taken must have helped, but the It is presently dlfflcult to predict the
natlonai energy problems that began In 1974 future winter use of the area untll a few

were certalnly a factor, years of user statlstlcs have been gathered.

Designation of the river, whlch occurred If anythlng has been learned since
in Juiy of 1970, may have been responslble 1966, it is that managers must be willing

for the large increase in use between 1972 to be flexlble and must be willing to try
and 1973. Publlclty of this on maps and in dlfferentmethods towards solvlng problems.
brochures also may have been a factor. Problems that are seemingly hopeless can

often be easily solved: a so-called
The effect of the group slze restrlctlon "illegal" water entry point was slmplymade

are most evident. The number of 1975 partles legal; a hopeless 1liter problem was solved
has greatly increased while average party (at least temporarily) by removing trash
size has decreased and average length of barrels from the campslte.
stay has greatly decreased (from 6.04 days
in 1973 to 4.61 days in 1975). The decrease

In length of stay is most llkely attributable The Bureau's pollcy is to update Its
to theo_ernlght fee imposed I_n 1975. Visitor Use Survey and _ts concept plan at

least every five years. These efforts,
Dtsposai of Lttter combined with discussions with the Allagash

• rangers and the Allagash Advisory Committee,

The proper dlsposal of lltter has w_ll usually yleld simple, acceptable alter-
alwaysbeen a problem. During the 1960's natives to solving management problems. The
and early 1970_s, users were encouraged to Bureau does not want to be in the position
carry-in and carry-out. A trash barrel was of being a law enforcement agency; it desires
also placed at each campsite and users were to manage the Waterway both for the people
encouraged to dispose of wastes in campfires, and for the protection of the resource.
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CANOEING USEOF HURON-CLINTON METROPARK
_

Robert L. Bryan, Development Manager
Huron-Clinton Metropolitan Authority

.. Detroit, Michigan

ABSTRACT.--An urban regional Metropark system continues
to encourage use by canoeists of the Huron and Clinton
Rivers. Unrestricted canoeing use has been encouraged
by river inventory, canoe maps, clean-up, and canoe
rental concessions and facilities. We need to establish
different standards for urban rivers than for wild rivers.

These standards should include landscaped urban scenes

and manufacturing sites as well as natural scenery.
Canoeing use should be unrestricted to alleviate social
•pressures and offer canoeing experiences to urban residents.

The French voyageurs and the Indians Michigan. We learned early that one of the "
from villages along the banks are gone, yet necessary attributes of a regional park
today the Huron river is teaming with canoes, must be water--to look at, fish in, swim or
Not the birch barks, but rather those of boat in. The park facilities if not on

aluminum, fiberglass, wood and canvas--wlth water, are located close to it, and range
names l_ke Sawyer, Oldtown, and Grumman. from boat and canoe rentals, swimming pools

The canoe rental folks have arrived too, and ice skating areas, to picnic grounds,
to meet the needs and demands of new river cross-country ski areas, and nature centers.

users. We are beginning to see developing
a love affair between people from all walks We've asked our land acquisition people,
of llfe--buslnessmen, students, children, planners, engineers, and natural resource

and retirees--and the Huron and Clinton managers to keep in mind that a Metropark must
Rivers because the waters of the river are accomodate large numbers of people. For
cleaner than they have been in a long, long example, in one Metropark of 4,500 acres,
time. annual attendance is about 2 million, or

about the same as at Yellowstone National
Park with its hundreds of thousands of acres.

THE HURON-CLINTON METROPOLITAN AUTHORITY Regional parks must be so designed that
they can accommodate these crowds without

The Huron-Clinton Metropolitan Authority, limiting attendance or degrading the resource.
I!

or Metroparks", created in 1939 by the State
Legislature, is a regional park agency cov- Our nature centers and nature areas,

ering 5 counties in southeastern Michigan. comprising about 400 acres, can handle on
The Authority has an income of some $8,000,000 a sustained basis an annual attendance
anbually based on 1/4 mill Of the assessed approaching i00,000 without overcrowding.
valuation of 'property in the five-county These areas are not some people's idea of
region surrounding the City of Detroit (fig. a nature area because the trails are 4 feet

i). wide, avoid steep and treacherous areas_
and are relatively short. The point is

The Huron-Clinton Metropolitan Authority that many, many people like these facilities
has developed park facilities in the Huron and use them throughout the year and may get ,
and Clinton river valleys which encircle from them the only opportunity that they

the cltyof Detroit on the north, west, and will ever have for this type of experience.
south (fig. i). The Authority is dedicated Annual attendance is generally running about
to providing' outdoor recreation for the more I0 million total for all I0 regional Metro-
than 4 million people living in southeast parks.
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Figure 1.--Metropark location map also showing Clinton and Huron Rivers.

' DEVELOPMENTOF CANOEING In order to encourage canoelng of these
: backyard-type rivers located In an urban

The Huron River is about 125 miles long area, staff people of the Authority have

and gently flowing except during the spring canoed the rivers, keeping track of tlme
floodstage. It varies from 6 to 8 feet wide at and distance, bridges, possible launching
the headwaters to about 125 feet wide where sites, portages and other pertinent natural

it empties into Lake Erie. The Clinton and manmade features such as college campuses,
RIver is similar except that it is somewhat city, regional and State parks, restroom and
shorter and empties into Lake St. Clair clean-up facilities.
aboveDetr0it Both rivers have a number

of natural lakes and a few impoundments Making the Clinton River canoeable took
create artificial lakes. Most of the year much effort because _f the Dutch Elm disease.

the current is gentle enough that canoeists Elm trees are found along flood plains in
can paddle upstream, although floating great numbers, and as they succumbed to the
downstream is most popular, disease, they fell and effectively blocked
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the Cl!nton River' The Authority, several these rivers offer the only possibility that -_
cities, and many people working together city people have to experience canoeing.
were successful in opening the Clinton River They should not be denied the right to canoe
in one year from ROchester to the Lake, a these rivers because someone feels they are
distance of some 25 miles (fig. i). Com- overused by wild river standards. Often a

munities through which the Huron and Clinton quiet urban river is about all the canoeing r |Rivers flow recognized and were willing to experience that they can or wish to handle.
assist in developing the recreation poten- People should not be denied the opportunity
•tials, to canoe because they do not have the time,

+ money, or inclination to travel to the more

Two coinclding movements--cleanup of remote rivers. They too become state repre-
the environment and the back-to-nature move- sentatives, congressmen, and professors and

ment--have Caused a great upturn in canoeing, as such will be voting and directing programs
and to a lesser extent boating, on these and development.
rivers. The leadership of the Michigan

Department Of Natural Resources, Water Re- One of the trends that seems to be
sources Commission, the river communities, emerging on these two urban rivers is greater
and the Federal government in guiding and use by single canoes as contrasted with groups
accomplishing the cleaning of the Huron and of canoes. More and more we are seeing a
Clinton Rivers has been great. Ten years ' 1-canoe party using their own canoe or

ago the rivers were not very attractive due renting one from a concessionaire. The re-
to unsightly and smelly water. Now the sults seem to be a more quiet experience for
rivers are:relatively clean and as a result the canoeists and less disturbance to others
are repeatedly used. According to canoe living close to the river. Another trend
rental businesses there is a trend toward that the concessionaires report is that . +

returning to use the same rental canoes single canoe parties are being more selective
going both up and down the river, about when and where to go canoeing. Some

of them seek solitude and want to avoid

There is also increased use by our crowds; others want to join crowds and be
Urban residents, With improvements in where the "action" is. Weekdays tend to be

water quality, availability of canoes, and quiet, while on weekends there are many
nearness to cities, every indication is people and activities and much heavier use.
that can0eing will continue to increase. Some sections of the river also are better

adapted for quiet and environmental experi-
ences while other sections such as that

SHOULDCANOEINGONURBANRIVERS running through the University of Michigan
BE UNRESTRICTED? campus, lends itself more to socializing.

Contrary to the views of some, I believe
that a river in an urban setting should be Encouraging Use

Unrestricted. Properly used, an urban river
can do much tO allevlate pressures on more Metroparks have taken several positive
remote and sensitive river systems. Thls steps to encourage the unrestricted use of

these two rivers by the general public.•is not to say that there Is no need for re-

strlctlng, or perhaps prohibiting, use on One of the first was to record the canoeing
soma rivers +that are environmentally sensi- tlme and distances between launching and

takeout sites, bridges, potential canoe
tlve or of outstanding quality. We must,
however, guard against ill-advlsed restrlc- camp sites, and portages. Next came the
tlons. One such example is the Au Sable clearing of the river of fallen trees and

Rlver in northern Michigan, a beautiful, other debris, sometimes with our crews and

+clean, sandy flyer ideal for canoeing and sometimes in cooperation wlth cities and
trout fishing. Restriction as to canoeing citizen groups. Other steps that contri-
hours and numbers Was attempted by a speclal buted a great deal to the use of the river
interest trout fishing group. Today. how- were the establishment of canoe camping '
ever, the AU Sable remains open on an un- sites and the publishing of canoe guides.
restricted basis for canoeing. Currently the Metroparks publish some 15,000 '

.. of these guides annually for free distribu-
tlon to the general public. In spite of

Unrestricted use of urban rivers also thls we know very llttle about who canoes

can help to allevlate soclal pressures in the river, when, and how often. We only
our crowded Urban areas. In many cases know that demand and use is heavy. Perhaps
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the dissemination of information through Finally, in my opinion, wild river
canoe guides has worked against us in that standards should not be imposed on our
it permits all to use the river without urban rivers; we need to encourage urban
giving us a check on use. Perhaps the canoeists, not restrict them. Let our
studies currently in progress by several river banks remain open to our urban scenes

universities on the Huron River will clarify so the canoeist can see the landscapes, the I Band detail• this matter, structures, and even the manufacturing
plants and railroads for they too are part

AnOther step the Metroparks have taken of the urban llfe. Just as we do not permit
to encoUrage use of the river for canoeists 20-foot wooden fences along our city streets
is to write concessionaire contracts with so we should not permit those who would llne
canoe rental people. Three such contracts our urban rivers with a 50-foot or wider

have been written in the past two years and strip of dense vegetation 60 feet high. As
additional ones remain a possibility to en- we move into the next stage of river use,
compass sections of the rivers not presently let us plan for variety in our river systems
covered. We write news releases at appro- and develop standards for urban scenic

prlate times to alert the public to these rivers to reflect the beauty and creative-
facillties. The news media then follow ness of man in urban areas. Let us keep
through with pictures, TV spots, and announce- restrictions to a minimum as we plan our

• ' urban river usements o£ speclal events such as canoe races,
etc •
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" GETTING YOUR STORY ACROSS --
INTERPRETING THE RIVER RESOURCE

1
Anne Harrison, Coordinator _ I

Visitor Information Service, Eastern Region.

United States Department of Agriculture, Forest Service
Milwaukee, Wisconsin

ABSTRACT--Interpretatlon as it relates to river systems,

' has special needs. These are discussed in light of the
opportunities and problems associated with different
sites, audiences, messages, and media. The appropriate-

_ ness of media to river classifications is emphasized.

Examples of interpretive services are used to illus-
• trate the princiPle points bf the discussion. ,

Wh±iemost river managers are blessed found in agency handbooks, these are dis-
with an exclting interpretive resource, they cussed only briefly. The main emphasis of . .
are also faced with some special Interpre- this article is on which media are appro-
tive needs and problems. Water naturally priate for use in river interpretation.

attracts people, thus this provides a great

oppgrtun!ty to further educate them through GETTING STARTED
interpretation. However, safety consldera-

tlons,:user problems , and competition There is an unfortunate tendency for
between media and the natural magnetism of managers to select the medium they want to

rivers, call for careful interpretive use before deciding who their target audl-
planning, ences are and what they want to say to them.

• This has led to some costly mistakes. The
l!

The mushrooming need for effective communication spiral", (fig. i) should

interpretation is evidenced in many ways. guide all interpretive plannlng. Carrying
Vlsltorslncreasingly request information out the steps in the sequence shown will
that will help make their river trip more produce an effective communications program.
enjoyable Not helping a visitor to

appreciate the resource's vulnerability AudienceAnalysis
along with the special management needs of

• the river results in action that is mls- Audience analysis is the first step,
guided, Or no responsible action at a11. and basic to everything that follows. An

Insufficient training of visitors in safe, audience analysis checklist is given in the
c0mfortabie, and low-impact use of rivers appendix. A lot of detail is required; but
means that more of the manager's efforts the more that is known about an audience,

and budgets go instead toward remedying the better the resulting interpretation.
negative impacts. Observations have also

shown that alack of appreciation by One item needing close attention is
visitors for the effect of large numbers visitor motivations as they relate to the
of users On the river resource and on other river resource. In a recent study conducted
users results inantagonlsm toward regu- at Dinosaur National Monument, Roggenbuck 1

lations and increased vandalism, found that is important to understand the

Dynamic interpretive programs can
change all this, but it takes careful plan- ISooio-Psyohologicul Inputs Into Carrying
ning, creative design of media, and effec- O(:Ipac"ityAssessments for Float-trip Use of White-

tlve administration to have a quality pro- water Rivers in Dinosaur National Monument. -
gram. Since detailed guidelines for inter- 1976 UnpublishedPh.D. DissertGtion, Utah
pretive planning and administration can be State University, Logan, Utah.
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Figure l.--Interpretive planning is an on-
going process, providing for continual

refining of the interpretation until the
original Cor revised) objective is met.
This rrCo_unication Spiral ttshows the
sequence of each cycle from audience

• analysis to evaluation.

correlation between visitors motives for set. Thus in selecting between self-guided
taking a river trip andwhich types of and conducted media, the manager must under-
,interpretive media they preferred, stand his visitors' basic motivations.

R0ggenbuck. found that user motives varied Roggenbuck's findings are supported by the
and included solitude, achievement, self- following situation that occurred at one
awareness, excitement, nature study, affil- Forest Service visitor center. The center

latl0n, and Status. He then correlated the staff offered to conduct canoe trips one

relative strengths of these motives between season, which attracted little or no
various subgroups(day vs. overnlte users, public interest. The staff concluded that
experienced vs. inexperienced, commercial these trips, though offered in a wilderness-
vs. educational, seasonal, etc.), and found type setting, were in conflict with the
that in Certain settings, a group with one visitors' stress release/solltude motiva-
set of motives may have a different inter- tion. A switch to brochures and other self-

pretlve preference than those with another guided media proved successful.
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. After identifying target audiences, the UTILIZING INTERPRETATION AS

manager must match the message wlth the au- A MANAGEMENT TOOL
dience and define objectives for each situ-

ation. Themessage and the objectives are One aspect of interpretation which

based on the needs of both the audience and managers often overlook in their planning I_ i
management, and are drawn fro,ta comprehen- is how it can alleviate certain user prob-
sive story inventory of the site. ferns. Inventory your own user problems.

What are they? Where and when do they
The objectives "can mean the difference occur? How extensive are they? Who

between a "blah" and an exciting experience, creates them and why? How can interpreta-
After a!l, if the manager doesn't know what tlon reduce both the problems and the
he wants to accomplish through interpreta- costs associated with them? Once these

tlon, the visitor will most likely be lost questions are answered, the manager is
in a haze Therefore, objectives should be ready to define, in detail, his target
speclfic and measurable, and shoulB be based audiences and message objectives.
on clear resource management goals. An
example of good direction is seen in the For example, boating accidents were a

river-oriented programsat Lord Stiriing problem on the Ashley National Forest in
Park in New Jersey: Utah. The Forest staff, in cooperation

• To give visitor s an enjoyable learning ° with the Coast Guard Reserve, set up a
•experience that Is unique and beyond program in which three times a week boater

anything that can be achieved at any safety talks and demonstrations are given
other kind of facility, at various campsites from a boat on a

• To provide foundation experiences for trailer. The Virginia Game Commission has
Youth which lead to positive attitudes another approach, using puppets to demon- -
toward the environment, strate elements of boating safety.

I To demonstrate' that there are many
possible uses of natural resources,

._some of which will bring positive How about other water-related acci-
benefits to man, others which lead dents? At the Park Servlce's Ozark Scenic
tO negative consequences. Riverways unit in Missourl, a large, back-

• To demonstrate how visitors can lit transparency graphically shows water.

actively, effectively, and crea- safety precautions. By using cartoon

tively involve themselves in figures and no text, various problems and
correcting the abuses of their hazards (drowning, flooded campsites,
environment, waste disposal, etc.), as well as the pro-

As tSey have at Lord Stirling, objectives per response or preventive measures are
should"go beyond awareness and motivate illustrated. It is displayed in a river-
visitors tO action (see Fig. i in Wagar side visitor center and its design draws

1976). viewers to search for all the situations
illustrated. A popular exhibit, it has
excellent possibilities for showing rules

The third _step is the selection of and regulations in a more positive manner.
that tool, or medium, which is best suited
to delivering each message and meeting ob-

Jectives _(Hanna 1975, Sharpe 1976). Be Is there a problem with user dis-
aware too, of the medium's appropriateness persal? The answer might be found in
to the setting, i.e., a message repeater developing a canoe orienteerlng program

mayworkwell in some urban river settings, which prepares visitors for safely leaving
but could only Serve to irritate visitors the major routes and traveling less con-

to a wild and scenic river. The media gested areas; or, install a low-power radio
which are finally selected should then be transmitter along major highways and direct

knit intom} integrated and effective sys- river users away from sites already at
tern. This system should be outlined in an capacity by telling of other sections in
Interpretive Plan for the unit. the area which can still meet their needs. ,

These radios can reach up to 80 percent of
The fourth step in the refinement your visitors. Or you could adopt the

cycle is evaluation of the interpretive Bitterroot National Forest's idea of a
program's effectiveness. Guidelines for brochure which shows, by the thickness of

this critical step are discussed in artl- the trail line on the map, the amount of
cles by Wagar ( 1976 ) and Screven ( 1976 ). traffic on each route.
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If you anticipate strong public reac- are easier for visitors to use to orient

tlon when initiating a new regulation or themselves. The scroll is often preferred

prohibiting a •popular activity at a heavily because of its obvious utility.

used site, conslder what the National Park

Service did. The •quantity of fish that was The guide to Oregon's Wild and Scenic
wasted and dumped into garbage cans r_- Rogue River is an example of a complete I |sulted in a loss of wildllfe food, and made river guide. Printed and folded as a large

it necessary for the Park Service to pro, road map, this guide shows almost the en-

hibit fishing from the famous "Fishing tire wild and scenic section of the Rogue
Bridge" at Yellowstone. Using interpreta- River on a single side of the sheet. Keyed

tlon as a tool, they installed TV monitors to mileage points and landmarks, informa-

at the bridge and showed video tapes which tion which deals with river conditions and
discussed fisheries resource and the reasons is of interest to boaters is printed in

for the prohibition. The anticipated out- blue, while interpretive messages are
cry never came. The key was in explaining interspersed in black. In addition to the

the "why". river guide, the publication includes sec-
tions on outdoor manners, boating safety,

recreation facilities, an overview of the

INTERPRETIVESERVICES history, vegetation, and wildlife of the

• ' Rogue River and sources for further

Self-utiIized Media information.

Once the interpretive planner has gone When publications include information

through the•planning steps and analyzed user on site and food selection, fires, equip-

problems, what is the likely outcome? The ment, and waste disposal, they become valu ....

following pages describe several facilities able in handling pre-trip requests and can

and media which have been developed for vi- be distributed at launch points or through

sitors to rlver-oriented areas across the outfitters, chambers of commerce, or

country by using this process. Contact the sporting goods suppliers.

unit or agency mentioned for further de-
tails on _those services which could add Publications can also be used to

sparkle to your own programs, interpret special features along the route--
an old mill, miner's cabin, or Indian site.

P_l_oat_0n8 If you want to avoid attracting increased

river use to a remote area, while explaining
Printed media are often the first to the unique features to those who do visit,

be considered by many interpreters who deal consider following the Bureau of Land

with _river users. Publicatlons have an Management's (BLM) example. BLM produced

advantage where visitors want to learn at a small brochure, "Of Gold'N Men", and made
their own speeds and in their own groups, it available at the register box which was

They can often deliver more information located at an old cabin near a Rogue River
than many other media forms. The pare- campsite. The brochure is not available

ph!ets or brochures can also be taken home anywhere else; thus, only river users have
and studied in more detail. Printed access to it.

materials are particularly good in those

• settings (wilderness, etc.)where con- In developing all media, including

ducted activities are not appropriate, publications, follow the principles of good
advertising and design. Make sure the pub-

Onemajor use of the publication is as lication communicates rather than smother-

a river guide for canoeists or boaters, ing the reader with words.

Stress practicallty by printing on water-

proof paper andproducing it in a pocket-

sized format (about 4 inches x 8 inches).

Pocket-size may necessitate printing it Inte_rstive T_il8 _d Tou_8

as a bookletshowing sequential river

Sections on each page; on a single long In a sense, the above river guides are

sheetthat accordian folds into a smaller self-gulded river trails. But, interpre-

publication; as a large road map, or tire canoe trails are becoming increasingly

rolled like a scroll. The last three popular. The St. Croix self-guldlng canoe

forms maybe preferred because they show trip (Minnesota State Parks) which follows
a long, unbroken stretch of the river and a popular wild river is a good example of
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• iill....!:this medium. Here, riparian ecology,
aquatics, and wildllfe ecology have been

interpreted for the vlsitor. To keep the
interpretation in mood with the wild set-

ting, brochures with maps keyed to mileage I_ I
or numbered points may be the best medium.

Landmark trail guides displaying photos of
the area's unique features are also good
choices Elsewhere, interest points may
be marked With signs, buoys, numbered

posts; or other structures, but only when
these do not intrude on the visitor's _ ......
experience.

Don' t dismiss the unusual. At'Virgin
Islands National Park, an _d_P_ater trail

has been set up. Visitors can take snorkle
lessons ,befdre attempting the underwater
route where they read the labels through
their face masks.

The more common interpretive trail
skirts the shoreline, adding to the

visitor's knowledge of river ecology from
shore through, the use of labels, message *
repeaters and brochures. At Patuxent

River Park in Maryland_ a floating board-

walk traverses a marsh and features a
50-foot observatlon tower from which

visitors can watch waterfowl (fig. 2). Figure 2.--Floating boardwalks and water-
fowl observation towers, such as these at

• Patument River Park in Maryland, expand
•Before developing any tralZs, check your self-guided opportunities.

your audience analysis. Does the medium
meet the need? Are the message and loca-

tion such that the visitor will use the Special SeP_ioes
inte_retive resource? A canoe campsite
could be the wrong location for a land- Wayside exhibits_ interpretive signs,
based trail, if the majority of boaters use and self-activated recorded messages also

the river because of its solitude or the have a place in the world of interpreta-
challenge it offers. This group may not be tion. Use them at launching points to
receptivet0 interpretation, orient users, along the river to interpret

, ' special historic or natural features to

• boaters, and at wayside stops along roads• .

to explain the river to auto travelers.
When _selecting and designing media

for land-based trails, keep in mind such The low-power radio transmitter offers
potential problems as vandalism, vulner- exciting possibilities. The transmitter

ability of the tread to boat waves, and is installed at a strategic point along a
user conflicts. Some of these problems highway, and visitors can tune into the

have developed at a streamside trail near speclal announcements by switching their
Seattle where Joggers and walkers have come car radios to a specified frequency. These
into conflict; and, on a braille trail on messages can be changed hourly to give• t

the George Washington National Forest visitors current information. Studies show

(Virginia) that was routed near a favorite that over 75 percent of the visitors are .
fishing spot and has had its guide rope cut reached through the use of this method,
repeatedly by antagonistic fishermen. Re- indicating the radios may be invaluable in

member, too, while drawing attention to delivering safety messages, diverting
unique features improves the interpretive canoeists to lesser used routes, announcing
resourcem it may also encourage vandalism fire conditions, and making other announce-
of the feature, ments essential to visitor safety and
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enjoyment New equipment developments give guiding interaction with and among visitors;

the transmitter a range of up to 5 miles, effecting attitude or behavior change; and,

increasing its usefulness, protecting unique features.

Unmanned information stations provide

more opportunities. Whenever possible, Conduoted Trips I
take advantage of existing historic or

other unique structures for visitor contact On Foot.--Gulded walks and wades are

statlens (fig. 3). common activities along rivers. They are

• easily arranged, involve visitors directly

However, it may be necessary to build with the river, and rely on rather simple

•a facility Which meets your speclal needs, equipment and safety measures. By pro-

One Such facility is the stream profile vlding visitors with hand lenses, ther-
chamber located on a self-gulded trail on mometers, dip nets and seines, collectlon

the Tahoe Natlonal Forest (California). bottles, water quallty test kits, and

The chamber attracts several hundred some guidance, they can have an exciting

thousand visitors each year, giving them time doing their own interpretation of

a flrst-hand look at the dynamics of a river systems The water investigation,

live stream and showing the importance of 0 developed for use with Forest Service
watershed management in maintaining a Environmental Education Workshops, is a

healthy stream (fig. 4). very popular activity that leads visitors
" to their own conclusions rather than

: feeding them answers. Riveredge Nature

Center near Milwaukee supplements similar

A Word About Visitor Involvement field investigations with an excellent " "

llst of follow-up activities. Students

Although visitor participation is are asked to find out how sewage affects

recognized as one of the best ways to pro- water animals, to help clean up a pond, to

mote effective and enjoyable learning, encourage parents not to use detergents

most interpreters feel interactive exer- with phosphates, etc. Teachers report that

clses are associated only with personal the program's objective--to encourage

services. However, interaction should be groups to develop an action plan to re-

apart of a_l media whenever posslble, solve a local envlronmental problem--has

Excellent sources of ideas for self-guided repeatedly been translated into action.
mediaare the articles by Screven ( 1974,

1976 )which have been published in In planning programs, consider ways

Museum News and other publications, to insure that visitors are properly pre-

Dr. SCreven's work with exhibits at the pared for the trip (good footwear,

Milwaukee Public Museum and the Smith- clothing, etc.). Also, keep in mind neces-

sonlan Institution show the value of such sary safety precautions (i.e., avoiding

tools as small, hand-held teaching ma- slippery rocks, extremely cold water,

chineswlth punch cards, rub-off response steep dropoffs, dangerous currents). Pro-

. dots (fig. 5), "magic pens" that reveal grams should not only result in heightened
answers_ and other simple interaction visitor enjoyment, but also in behavior

deviceS. Vlsitors can use these tools that reflects respect for stream life,

• to record their answers to questions asked equipment, and regulations.

on exhibit or trail labels, tour booklets,

or tape-cassette messages. The results

of pre-and post-tests and the extent of By C_noe.--The popularity of guided

visitor interest have shown these inter- canoe or float trips makes them a high-

pretive tools to be highly effective, light of many interpretive programs.

Visitors usually rent or bring their own

PersonalServices canoes, although some host agencies fur- .

nlsh canoes, paddles, and llfe vests for

By far the most effective and flexible the trip.

interpretive medium is the personal con-

tact It allows for use of all the senses; In urbanized areas, these trips can be

feedback to visitors' questions; the a dramatic interpretive tool. At Lord

tailorlng of presentations to fit visitors' Stlrllng Park in New Jersey, canoe trips

backgrounds, abilities and interests; flex- range f:'om 2 to 6 hours and visitors pass

ibility in providing changeable messages; from rural to industrial settings. During
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interpretivevalues of historic structures.
This mill house at Markham Springs_ on
the Mark _ain NE in Missouri_ was
_onverted to a popular mini-visito_
center.
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: Figure 4.--_hrough these windows, visitors
to the unique Btream Profile Chamber on the
•Tahoe NF get a below-surface look at a live
mountain strewn and the trout and other life
it harbors.

, the .trip, t_ey experience drastic changes serves more as a resource person than as
in water quality, visitors' subsequent an instructor and facilitator, and must
involvement in flood plain zoning ordinan- be' sensitive to his, audience so as to
ces and water quality legislation is a good avoid an overkill with too much interpre-
indicator of the :trip's impact, tatlon. These canoe tours help show

visitors safety skills and low impact

One variation of these trips are the river use, and at the Same time are an
popular inner tube and air mattress float excellent opportunity to add to visitor

•trips offered at some National Park areas .. understanding of river management.
(fig. 6). Groups study river ecolo'_, com-
paring findings between quiet pools, rlf-
fles, and marshy edges. Interpreters must give close atten-

. tion to potential safety problems. On ,

Areas which offer longer conducted canoe trips at Lord Stifling Park (New
river tours have often found these trips Jersey), children under 12 years are per-
to attract individuals who want the secur- mitred only if they travel with the par-

ity Of a guided trip, but aren't neces- ant in their own personal canoe, and all
sarily interested in interpretive activi- participants must sign a release of re-
ties. In these cases, the interpreter sponsibillty. Such a release, however,
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Figure 6.--Floattrips down _he Merced River
at Yosemite National Park have grown so
popular that, in order"to protect both
the resource and the quality of the tripj
the Park Service has had to offer them by
reservationonly.

is no substitute for safety precautions. Demonstration and Skills Program
Programs at other sites have additional
rules: no more than two adults to a Many concepts can be Interpreted in
canoe; all participants must wear a life a dynamic way by using demonstrations.
•_acket an_ know how to swim; everyone Workshops on river skills can't help but
must wear tennis shoes as protection from attract audiences. At Yellowstone

broken glass or sharp rocks; the natura- National Park, a demonstration on fly
llst travels the route within 7 days fishing, fly tying, casting, and fishing
before the scheduled trip to become strategy is a popular program with vi- ,
familiar with the route and possible sltors and park managers. Visitors
dangers; and, each trip must have an learn skills which help them to better

interpreter andan assistant who brings en_oy their sport, while managers get a
up the rear, and both people must be chance to introduce Yellowstone's
capable swlmmers with water safety fisheries management and catch and

training, release program.
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Family canoe workshops covering media. Interpreters may present on-deck,

c_oeing skills, safety, river reading, audio-visual programs, children's programs,
and ecology (fig. 7) are becoming corn- guided walks on-deck and on-shore, as well
mon and proving worthwhile. One such as developing exhibits, and providing

workshop, offered at a Canadian nature general informational services.
center by Edmonton Parks and Recreation
Department, includes an actual canoe trip In California, Forest Service natura-
down the Saskatchewan River during one of lists give presentations during boat tours
the five Skills sessions, of Lake Tahoe, where they encourage dis-.

cussion of water management and obvious
TheSe workshops are of direct bene- pollution problems. On the other hand, the

fit to the vlsitor,_ placing him in the Helena National Forest in Montana,

role of a flyer user and bringing him stretches its limited budget by cooperating -
closer to thewater resource. In these with private riverboat tour operators.
situations, resource interpretation' takes Forest staff provide private tour guides
on a new meaning for the user. At the with basic information and training assis-

same time, he" learns how to be a better . tance, while showing them the need for spe-
river user, _how to better enjoy a water clfic messages regarding fire safety, re-

sport, and how he can help to minimize source managementp and user problems. As
some river.management problems, a result, passengers hear land management

messages from the private sector which adds
PPesenta_ons a degree of acceptability.

In Contrast to guided walks and trips,

group presentations while on a boat tour Campfire programs at canoe campsites " "
-can allow the use of a wider range of are another possibility. Sites for these

,

• Figure 7.--The 7S participants who showed

up for a canoe skills workshop at Trees for
Tomorrow Camp in northern Wisconsin required

• a staff of about 17 instructors, most of
whom were experienced volunteer instructors.
Such skills sessions are extremely popular
and can be valuable in encouraging low-
impact river use.
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programs must be selected with caution investigate marshes and streams. There ,

when in wilderness-type settings, so as to are also the "Swamp Stompers" (8- to 12-
make sure presentations are patronized, year olds), "Indian Lore" groups (which
but that they don't infringe on the visi- study Indian canoe skills, food gathering |
tot's back-country experience, along rivers, etc.), and "Conservation

Corps". (This group of 7th to 9th IDon't limit the use of audio-vlsual graders deals with management techniques,

presentations .to interpretation alone, water sampling, stream clearing, erosion

they also offer Countless training oppor- control, wildlife management.) There are
tunities, In one successful slide pro- also all-day "Wetland Ecology" canoe

gram on canoe skills, each visitor is given sessions for grades i0 through 12. These
two cardboard Cards--one green and one red. are supplemented by a wide range of work-
After showing a short series of informa- shops and tours for adults and family
tional Slides, a question slide is flashed groups.
on the screen and visitors are asked to

answer the question by holding up the Patuxtent River Park (Maryland) ,
appropriate colored card. For example, a offers a wide variety of less structured _
slide showing two alternative routes activities. Two boats are available for

f

through rapids, the green route and the , river studies while 12 canoes can be
red route. The audience's understanding reserved for recreational use. A wet-
of the subject is noted by the number of lands boardwalk, mobile bio-van (equipped
Correct colored cards held up. The inter- to monitor river environments), river

prefer then encourages group discussion orienteering course, fishing trail
which clarifies the subject or otherwise (requiring a special permit for use), and
adjusts the emphasis of the presentation, homemade raft regatta are Just some of _

This process has proven beneficial to the the program's activities designed to
visitors and the interpreter, appeal to a wide spectrum of visitors.

.Dth_r Personal. Contacts

Roving contacts by canoe rangers is GETTINGTHEJOB DONE-WHERETOGOFORHELP
another way to reach river users. On the I
Current River in Missouri; Park Service Listed among the references are several
interpreters travel the river in decked books whlch wlll help guide development of

interpretive programs. General guldellnescanoes, equipped with seines, minnow traps,
and iother equipment for use by any visitor can be found in the publlcations by Brown
whowants to participate in informal river ( 1971 ),Tilden ( 1957 ), Sharpe ( 1976 ),

and Alderson and Low ( 1976 ). These )studies.
contain information basic to planning,
media development, and program admlnls-

Environmental work projects can also tration, as well as basic interpretive
"have great educational value. Whenever a phllosophy. For specific ideas revolving

group is out cleaning up trash at a canoe around water-related activities, consult
campsite, building stream channelization books by Van Metre ( 1972, 1974 ),

structures, or working to halt pollution Hammerman and Hammerman ( 1964 ), and
or erosion, they become very receptive to others. For content and for some
interpretive messages, beautiful examples of the magical slde

of interpretation, be sure to read Mae

Program Balance Watts' ( 1957 ) book (it's a classic),
as well as those by Eckert ( 1967 ) and

When designing the overall program, Dlllard ( 1974 ).
remember that balance is the key to ef-
fective interpretation. Visitors come Having the knowledge Is one thing,

• but gettlng the Job done is quite another 'wlth all sorts of backgrounds, abilities,
and needs. •It takes a carefully designed A major barrier to program development is .
composite ofmedla to effectively tom- the retaining of knowledgeable personnel.

municate your message to all of them. Try to hire trained interpreters, either
fu11-tlme or seasonal, who have the necessary

The comprehensive program at Lord media and communications skills. However,

Stifling Park is a good example of balance, budgetary, personnel, or other limitations
Their "Marsh Mullers (4- to 7-year olds) may force you to turn to other sources for
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help. To accomplish initial planning for distant resource units. These interpretive
Interpretatlon on the Eleven Point River, organizations may represent county and metro
the Mark Twain National Forest contracted park systems, private nature centers,
wlth a University, The school did the State and Federal agencies, universities,
inventories and made recommendations on and museums. These groups can often reach

media and facilltles. The Sisklyou several hundred people with one program and
National Forest in Oregon turned to local are thus invaluable in reaching potential I
volunteers for the production of a trail log visitors before they leave home.
for the Rogue River.

Many other National Forests have found GUIDELINES

volunteer interpreters to be an invaluable
source of help, with one visitor center • When planning the overall program,

having trained.a cadre of about 40 indlvld- follow the interpretive planning steps in
uals. There are few if any limlts on where proper sequence as shown on the "Communl-
these giving people can be utilized-- cation Spiral" (fig. i).

programs, presentations, demonstrating
ploneerrlVer_skills and crafts, producing @ Base messages on Tilden's ( 1967 )
media, or as speciality experts to help 6 principles of interpretation, outlined
outllnestory opportunities along the , in his book.

river route, staff at the _oyageur visitor
Center on the Superior National Forest • Design a unified combination of

(Minnesota) turned to volunteers for help media which effectlvely communicates
in reaching Boundary Waters Canoe Area while it complements the river setting.
(BWCA) visitors. The call for assistance "

was answered by members of an Outward • Whenever possible, use partlcl-

Bound group who were looklng for a chance patory activities or skills sessions to
to use their skills while serving others, convey resource concepts.
The group conducted2-hour skills sessions
_for BWCA vlSltors The audiences were • Strive to motivate and prepare

split into small groups which moved from visitors to do their own interpreting.

station to station, learning and practicing
the various skills taught by two Outward • Make quallty and effectiveness
Bound volunteers located at each station, of interpretation the primary concern:

They picked up tips on paddllng techniques, (1) Provide for careful personnel
camp and cook fire safety, low-impact selection, training, and periodic
camplng_ portaging, map reading, and many
other Skills. evaluation to assure quality of

contacts,

Special University programs such as (2) Keep all in-place media maintained
Student internships, senior practicums in a good quality condition.
and work-stUdy are other excellent sources
of trained assistance.

.... • Inventory hazards and provide FULLY
for visitor safety in all river activities.

one source of outreach help that is
often overlooked by remote resource units

are interpretive organizations within the ACKNOWLEDGMENTS
areas from which most of their visitors come.

Interpreters can Contact these groups, invite The activities outlined in this paper
them on a showrme trip through the resource were shared by a number of indlviduals

unit, point out user problems, and then and agencies involved in river interpretation.
sUggest possible ways in which the visiting Of the many respondents, special thanks go to:
interpreters might incorporate some of the

resource managemen t needs of the area into USDA Forest Service, (Andrew Arvish of the

their urban programs. Some at-home Clearwater NF, Idaho, Marsh Lefler and Woodward "

possibilltiesinclude a trip planning work- Bosquet of the Mark TwalnNF, Missouri, Phil
shop for wilderness travelers and a message Schlamp of the Helena NF in Montana, Patrick
Campaign aimed at educating city dwellers Thrasher, Marine Highway Program, Tongass NF
about how their consumptive habits and in Alaska, and staffmen of the Nezperce NF,
activities directly effect the management of Idaho, and Tahoe NF, California);
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.USDI National Park Service, (Leonard McKenzie and the following individuals: Dr. Gabriel
and staff of Yosemite NP, California, Alex Cherum, Ohio State University, Columbus, Ohio;
0utlaw of Ozark National Scenic Riverways, Rich Dolesh, Patuxent River Park, Riverdale,

Missouri, and staff of Yellowstone NP, Wyoming, Maryland; Walter Jones, Lord Stlrling Park,

Susan Hepler, Colorado National Monument); Basking Ridge, New Jersey; Andrew Larsen, 1_ I

Riveredge Nature Center, Newburg, Wisconsin;
USDI Bureau of Land Management, (Terry Kincald, staff of Minnesota State Parks; and Dr. Joseph

Cottonwood Resource Area, Idaho; and Kenneth Roggenbuck, University of Wisconsin at Stevens

Mak, Rogue River Project, Oregon) ; Point. i
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APPENDIX

Audience Analysis Checklist

_ DesCriptive Data Behavior Data
Origin Mode of transportation

• Urban or rural? ' Any access problems?
Local or distant? Purpose of visit

Occupation and economic Restrooms?
level Along for ride?

• Size and nature of group Definite goal?

Personality traits Length of stay _ - .
(if applicable) Attendance: 1

Age Daily, weekly, and seasonal cycles
Sex Frequency of visits

• Education Repeater or first time?
Types of questions asked Traffic flow pattern

Sequence of visitation; Route
Attitudinal Data What is their destination?
Interests _ Points of visitor concentrations

Expectations and basic Where do they stay during visit?

motivations Confined to specific area?
• Beliefs and prejudices What are the expected activities

Values during their stay?
Hard to get a handle _at other activites are related to
on without stereotyping their on-Forest visit?

Goal-oriented vs. receptive Special event?
When and where are they Attraction? _

" in either state? Who does not participate in VIS
Present knowledge of subject services?

_.- ' Interest in subject Why not?

Hostile or Apathetlc? Access?
Attitude toward Inability?

Forest Service No interest?
Attitude toward What impact do they have?

interpreter! Do you want to reach them?

• e

o
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TVA'S ROLE IN RIVER-ORIENTED RECREATION

J. HarryLewls,RecreationPlanner
Division of Forestry_ Fishj and Wildlife Pevelopment

•ennessee Valley Authority
Norris, Tennessee

ABSTRACT.--The Tennessee Valley Authority, in cooperation
with other agencies and organizations, has surveyed a
number of streams, acquired public access, developed

parking and recreational facilities, written descriptive
brochures, ra_ed canoeing difficulty, and regulated
streamflows from Its'dams. Providing use, not restricting
it, is the present course. TVA will monitor the river

_ resource to assure protection.

Every river is a valuable natural re- ' TVA and the State of Tennessee in 1967

source with a variety of potentlals and concluded that the Buffalo River's highest
should be dedicated to the uses for which and best use would be as a State scenic

it is b@st suited. The Tennessee River, river. A proposal to develop this stream
which flows through portions of seven was approved by the TVA board in 1968 but

Tennessee Valley States, was a mud-and- was never implemented due to the passage of "
flood river in the early 1930's. The need the National Wild and Scenic Rivers Act,
for water control was overriding and the which designated the Buffalo as a study
creation of cove-studded lakes added far river. In accordance with that Act, TVA is
more to recreation use and scenic beauty now assisting BOR and the State of Tennessee

than it subtracted. TVA has also recognized in studying the Buffalo to determine its
that other streams are recreational resources qualiflcatlons for inclusion in the National

which can complement the system of reservoirs, System.
and has actively pursued a program to en-

courage public use and recreation development TVA has also cooperated with the State
of these waterways, of Tennessee in preparing and implementing

a master plan for development of the

Some of TVA'S early efforts in behalf Hiwassee River as a State scenic river.
of river conservation were on the Obed and TVA'S role includes:

Buffalo Rivers. Both were recognized for
their outstanding scenic features and pro- 1. Providing favorable daily stream-
moted by TVA before the passage of the flow during the peak recreation
National Wild and Scenic Rivers Act of 1968. season.

In 19651ocal citizens requested TVA to study 2. Providing scenic easements on TVA
the Obedsystem for possible reservoir sites land along the river.• .

to alleviate flooding in the Emory River 3. Development of public use recreation
system. During this investigation, TVAmade areas.
intensive studies of the Obed's natural and 4. Economic development through local

scenic qualities and developed a concept citizens to provide needed facil-
designed to take advantage of these qualities, ities and services in the area.

The proposed flood control project was ruled
out. Subsequently, in accordance with the As a result of TVA efforts and the
National Wild and Scenic Rivers Act of 1968, favorable streamflows, the first successful
the Bureau of Outdoor Recreation (BOR), the river outfitter in the Tennessee Valley was
State of Tennessee, and the TVA undertook a established for the Hiwassee 6 years ago.

study on the ObedRiver. Thls study concluded This venture encouraged a number of similar
that the Obed River was eligible for Inclu- business ventures on the Hiwassee and other
sion in the National System and recommended Valley streams. Technical and economic
that TVAand the State of Tennessee implement data are made available to entrepreneurs
this plan. TVA has expressed willingness to who wish to expand these services to other

share administration and development of the suitable streams. At the present time there
Obed with the State. are 13 Operators on7 streams. TVA is also
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working with the State of Tennessee on 3. Select sites for development to

developing the Tennessee portion of the enhance public use and enjoyment.
French Broad River as a State scenic river. 4. Work with appropriate State and

Federal agencies to develop these
sites.

MANAGEMENT PROBLEMS 5. Publish brochures to help the public I
enjoy the recreation attributes of

While studying the Buffalo and other each stream.
streams, the TVA noted several problems

that restricted public use. The most obvious A list of 60 streams was compiled
was lack of public access. Access was cooperatively by TVA and Valley canoeing
restricted mostly tO bridge crossings and groups. A field survey determined:
was usually over private property. Parking

at these locations was almost nonexistent; i. Maximum and minimum flow for good

in some instances cars were towed away boating on streams with available
because they blocked or impeded the flow of gages.
traffic. _Eaunching of canoes was difficult 2. Most desirable scenic stretch.
to aim0st impossible, Often down steep 3. Stream "difficulty rating" so

banks. Three years ago, only three areas canoeists can choose streams appro-
hadpubilc access to Tennessee Valley ' priate to their canoeing skills.
streams with developed facilities for 4. Potential location of put-in and
parking and canoe launching. (These were take-out points for public access.
On TVA.dam reservations at Douglas, Cherokee, 5. A rating for each stream based on

and N0rris;one by USDA Forest Service on esthetics, streamflow, water qual-
the Hiwassee River, and two by the Tennessee ity, road access, and overall "
Wildlife Resources Agency on the Clinch recreation capability. This rating
River.) allows comparisons with other

strearns.
• Another problem was lack of streamflow

information. Stream gages were located on

most Valley streams, but information cot- We determined a need for over 200 public
relating streamflow with canoeing conditions access areas on 40 Valley streams. Those

was lacking. There was no systematic method streams with suitable streamflow during the
Of making this data available to the public, recreation season, located near major pop-

ulation centers or major visitor attractions,
The third major problem was a general and capable of supporting a significant

lack of canoeing information for streams, amount of recreation use, were given devel- 1
Data on stream characteristics, stream suit- opment priority.
ability for canoeing and floating, and maps

showlngaccess points were not available. Access points on the selected streams
There was no information on difficulty are being acquired throughout the Valley.

ratings: would these streams be safe for Launching areas with adequate parking and
family outings or should they serve the sanitary facilities will be provided at each
danger-loving white water enthusiast? Put- site. Over the past 3 years, 18 sites have

in and take-out points were only known by been provided, 15 of which were acquired and
word-of-mouth and located by trial and error, constructed by TVA.

• To sOlve these problems, TVA started a We anticipate working closely with other
program to assist in guiding recreation Federal, State, and local agencies in devel-
development and use of Valley streams, opment of these access points. The State

Stream Surveys were begun to provide an Game and Fish, Recreation, Conservation, and 1
inventory of the scenic and recreational Highway Departments in the Valley have all 1
streams in. theValley and determine how expressed strong support and willingness to I,
theycould best serve the recreating public, cooperate and carry out this program.

This program wili: _

A series of brochures on the Elk and 1
I. Identify streams with "significant Obed Rivers, and principal recreation streams |

, recreational potential." in the Little Tennessee River watershed has
2. Evaluate and classify these streams been prepared and published. These bro- |

according to their recreation cap- chures provide information on access points
abilities, and s
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can0eing. Other brochures on Valley streams underway to provide access on 28 miles of
are being prepared, the Duck River below Normandy Dam, and

access and scenic protection on 25 miles of
To assist the canoeist in planning his Bear Creek just below TVA'S Upper Bear Creek

outings, a 24'hour telephone recording gives Dam. These projects will provide regulated
the latest streamflow on selected streams, flows. Access areas will have boat ramps,

Also, daily streamflow readings and weekend parking areas, sanitary facilities, and I
powerhouse discharge forecasts are published garbage cans.
in the major daily Valley newspaper. Con-
trolled release of water at TVA dams has

contributed much to recreational use of In conclusion, TVA is striving to assist
certain streams. Scheduled releases over interested agencies and organizations in
the past8 years onthe Hiwassee and South developing the recreation potential of

Fork of the Holston in Tennessee, and the Tennessee Valley streams. Because the use
Nantahala and Tuckaseegee Rivers in'North of Valley streams is not as great as the

Carolina, have made it possible for annual use of streams in other regions, our prin-

canoeing events of local and national sig- cipal concern is providing opportunities
nifican_eto_be held at times when flows on for stream recreation rather than restricting

these streams would normally be too low for them. At this time we feel that overuse will
satisfactory boating. , not be a problem on most of the Tennessee

Valley streams, with their convenient access,
TVA has also made a effort to facilitate road systems, and nearby recreation facil-

public use'and enjoyment of streams down- Ities. Increased use can be adequately
stream from its most recent dam construction handled by increasing the intensity of man-

projects. On.the Elk River, scenic easements agement. However, the river resource must . .
and needed access were purchased on 30 miles be constantly monitored and evaluated to

of the stream while flood control rights determine if significant damage is occurring.

were being acquired providing the longest If it does, you may be assured that TVA will
segment of protected scenic stream in the take the lead in protecting these valuable
Tennessee Valley. A similar program is resources.

' •
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. RECREATION MANAGEMENT PLANNING
FOR A MULTI-USE SCENIC RIVER CORRIDOR

JamesR. Branch,Peesident m
8_-engineez_l_j_ /no.

Frax_on_zj New H_sh'_re
• StephenC. Fay

.. Northeastern Forest E_periment Station
. USDA Forest Service

Durhamj New Hampshire

" ABSTRACT.--Thirteen Mile Woods is a highly scenic strip of;.

forest land along the northern reaches of the Androscoggin

River in New Hampshire. A survey of its visitors--
P

• canoeists, kayakers, picnickers, campers, fishermen, and
snowmobilers--Indicated their desire to maintain the area |

• . in its undeveloped condition. Land capability and admin-

istratlve viewpoints indicate the same minimum develop- i
ment. Design capacity is discussed as a management con-
cept for this land and river corridor. { " -

.: The Androscoggin River is one of the An important section of this historic

many scenic resources of ,rural northern New river basin is the Thirteen Mile Woods
Hampsire. Its headwaters are in the Scenic Easement. This is a narrow, 329-

heavily forested region of Lake Umbagog acre strip along the west bank of the upper I
from where it meanders 161 •miles to the reaches of the river. It is an area that

Coast of Maine, encompassing a drainage is largely undeveloped and remote in I

basin of 3,450 square miles (fig. 1). character, lying in the midst of the north- 1
ern hardwood and spruce-fir forest.
Although the Thirteen Mile Woods Scenic

Easement does not include the Androscoggin
River, the river is the main attractive

I'1 ;' J ' ' ! 11 force and cannot be separated from the
•CANADA ,'_"/ MAINE ' actual land area of the Easement.

_/" '_i.' i/_ ¶,oiii::_." The "Woods" is presently managed by

.. two private companies, Brown Paper Company

ii. u (Berlin, New Hampshlre), who purchased a. . 25 percent undivided interest in 1947, andSeven Islands Land Company (Bangor, Maine),

[| / _.,_L,,o._ a land management company representing the

/ i " [ N.H.. _ / _ private owners of the other 75 percent.
' I ' " / ^°_ Both companies have observed the change

j " . ' co_'o,o from a primarily log transporting river to

....{_____._/_ 5" one of'unique recreatlonal use.
/

Until 1964, the year of the last log
/ _,s_ ,_._ .

_ B__. drive on the Androscoggin River, the river .------______ _ was unsuitable for any ocher use. Since
' that time recreation has been emphasized.

The high quality water provides excellent

' fishing, the rapids are good for canoeing

Figure 1--The A_OSOOggi_z River and kayaklng, and the shores provide sites
BGsin of New IIampsh_re and Maine. for picnicking, camping, and sightseeing.
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.. The two companies managing thls area (1) 8ooial.--Thls includes items
have responded to the publlc's demand for such as the easement administrator's

recreation by realizlng the potential of desires and objectives, the desires of
thls area and implementing a recreational local residents and government, and

management program, In 1972 both companies visitors' thoughts on the use and manage-
entered into a scenic easement with the ment of the area.
State of New Hampshire, Department of

mm

Public Norks and Highways. The main pur- (2) Legal.--Thls includes the scenic
pose of thls easement Is to ensure the easement agreement, river control and

scenic beauty of New Hampshire's Rt. 16 ownership, land ownership, and the various
through the Thirteen Mlle Woods area. Federal and State laws.,

Thls easement gives the State of New Hamp-
shire the authority to regulate development (3) Site uw_zlysis.--Thls category

of the area for its scenic beauty and stlll includes soil, water, timber, wildlife,
allows the two companies to harvest timber and geology as a basis for determining

from the land selectively, resource capabilities.

(4) Reoreationul use. --This includes

information on the number, type, and
• MANAGEMENTPLANNING ' timing of users, a_ well as the identifi-

cation of use conflicts.

By 1975 the recreational use of the

Woods and grown to such an extent that the (5) Outs_e in_u__s.--This In-
timber companies and State of New Hampshire cludes factors such as other recreational

began serlausly considering the need for a areas, improved accessibility, and tom- *
more comprehensive management plan. They munlty support services that are important

suspected, based on some local experience, outside influences in management planning.
that the fairly recent arrival of growing

numbers of kayak and canoe enthusiasts (6) Eoonomios.--Thls would include a
were conflicting with the fishermen. More- cost-beneflt review of any facilities
over, they felt the number of visitors may development, and recognition of the basic
have exceeded the capacity of the area. costs required to maintain the area.
Thus in the fall of 1975 Sno-englneering

Was Contracted to develop a recreation
management plan for the woods. Thls was Most of the necessary information for
to include objeotivesj polio_es, and these categories was available from second-
alternative action plans, ary sources. However, there were some

major gaps in information that had to be

collected flrst-hand. For example, It was

Initial review of secondary informa- discovered that little data existed on the
tlon indicated Thirteen Mlle Woods to be an number of visitors, by activity, for

_nterestlng situation. Although the area the area. Also, there were no factual data
is remote in overall character, a good on such important questions as the level of

high_y ru_s its entire length providing development desired by visitors, and
excellent acoess to the Lznd and _ver. visitors' perceptions of use conflicts and

.Thls means there is no simple way of con- the existing intensity of use.

trolling the use of the Woods. Fishing,
camping, Picnicking, and sightseeing have The number of visitors using the Woods
been the main historic uses of the Woods; was determined by actual counts on sample

'however Canoeing and kayakin8 are now days. On these days two persons travelled

identified as "fast comers". The surge in the road from 8:00 a.m. untll 6:00 p.m. and
these last two activities is due to recorded the number of vlsltors by

privately organized races, oommerc_al out- activity (an effective but tiring
fittersj and naturally good white water; technique). Thls was done in such a fash-
dams along the river result in an ion as to reveal: (1) the total number of .
Unusually long white water season, vlsltors/actlvlty/2-hour interval, and (2)

• the total number of different visitors/

The management planning for the Woods actlvltles/day.
was done using a flow-chart method. The
followlng slx major areas of concern were To complement the use figures, person-

identified for the purposes of the study: al interviews with vlsltors were held
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along with the counting. The objectives of activity breakdown for the average 77 people
-each interview were: (I) to characterize per weekday and 141 people on Saturdays and
the person by activity, (2) to determine Sundays (table 1).
the level of development they desired for

the area, and (3) to determine their 1_ I

perceptions of use conflicts .and the Table l.--Visitors e_jo_jed in vax_ous
current intensity of use. activities on weekdays and weekend

•

Because the woods is an area with a (In percent) tstrong French-Canadian influence, and many
fishermen Spoke only French, a queslon- -Activity : Weekday' i:" W_ekend day z _'
naire had t:o be developed in that language.

This aspect ofthe study proved once again Camping 3 3 4
that river planning situations are often Fishing 43 27 1
unique, and that you must take into account Canoeing 19 31 ]
the cultural setting of a study. Kayaklng 2 15

Picnicking 16 8

, _ Sightseeing 17 15 (_
PRELIMINARY RESULTS

' Total i00 I00 ,

At the time of preparation of this 1 30 percent are engaged in more than
paper final results of the study had not i
yet been determined, but following are some one activity
preliminary results. Only those results of 2 38 percent engaged in more than one

possible interest in other planning areas activity _- ..
are discussed because every river seems to 3 Camping only
represent a unique planning situation.

SOcial.--Both local residents and I
visitors rhad a strong identification with NUMBEROF VISITORS ;

the "Woods" and would llke it to remain as 1
Because everyone likes to "have a feel

is. Less than i0 percent of the visitors for the situation", one kind of useful data
perceived any conflict of activities. The
conflicts that were perceived were related developed in this study was the average

number of visitors to the area. During the
to noise and behavior in the campground, week the average number of visitors per day

was 77, which can be further broken down 1L_gu_.--The Thirteen Mile Woods Scenic
Easement is the guiding legal document for into activities (table I). The average ;'

number of visitors per day on a weekend was {
the area. Minimizing any development_ and 141 which can also be divided into activi-
permitting logging, are the.main points of '

this agreement, ties (table I). These numbers of people by i• " no means made the area crowded, as they were
usually well dispersed along the 13 miles

Site.--Soil drainage characteristics of river. These average figures also do

llmlt any Idevelopment to a few select not indicate the fact that on many good
sites. These are the sites already in use. weekends few recreatlonlsts use the area,
_' although on others (partlcularly kayak race

Eaonomia.-,The undercapacity use of weekends) the area is congested, especlally
the campgr0und and picnic area indicates at the best rapids.

• future facility development should be
llmlted.

The reasons for such llght use in a
OutS/_ in_u_es.--Posslble wild and desirable area are not entirely clear. One

scenic river designation might influence possibility, though, is location. Thirteen

timber management plans. Possible State Mile Woods is an hour north of the very
Park development nearby could attract more heavily used White Mountain National Forest, .
visitors, and this may put it out of reach for the

• average visitor to northern New Hampshire.
.Reoreaf, ion.--The Thirteen Mile Woods This notion is supported by the fact that

is uncommon in the diversity of its recrea- many visitors to the woods are local north-
tlonal potential as evidenced by the variety county people. It is only on canoe and
of users. This can be observed in the kayak weekends, or when the snowmobile
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season has ended in the southern regions, round recreational use in a generally j ....._ ,
that large numbers of nonlocals visit the unsupervised manner and yet environmental
area. A compOunding factor is that, deterioration is not great.
according to Our collection of data, thls
has been an "off" year for use of the area.

LEVEL OF DEVELOPMENT m
CONFLICTS OF USE AND LEVEL OF USE Tn addition to considerable homo-

genetty of response regarding the two

In the context of these use figures, situations described above, most people ,

especially considering the m_ture of were in agreement that maintaining, but not
activities taking place, there were very expanding, the existing facilities was the
few people who perceived any conflict of best idea. Currently the camping and
use. In fact, less than 10 percent of the picnic areas have a minimum of rustic
visitors noted any kind of confl£ct when facilities. A frequent comment at the
questioned on this matter. Most conflicts completion of an interview was "Just keep
mentioned related to noise and people's the area like it is".
behavior in the campground. It was inter-
esting that the fishermen and canoe/kay-
akers seemed to have little problem co- ' MANAGEMENTCONCEPT
existing, on weekends of kayak and canoe
races the fishermen apparently used other As previously stated, the final report
areas outside the Woods; and left the water on thls river planning effort was not pre-
to the boaters, pared at the tlme of thls writing. However,

some notion of its possible outcome can be .

This minimum Of conflict turned out to presented through the planning concept that

be an interesting point In the study. A wlll be used. Thls plan, and the synthesis
number of persons providing background data of information into a plan, will be based

prior to the beginning of the= study Indi- on the concept of "design capacity"
cared there Was a serious conflict between (Leonard 1976). Thls states that the man-

the/flshermen, longtlme visitors to the agement of a resource-orlented recreation

area, and the kayakers. Supposedly kayak area is conditioned by three characterls-
activities, including their slalom wires, tics: (i) the desire and expectations of

got In theway of the fishermen. Moreover, the visitorsj C2) the capability of the
it was implied that the kayaker's spent resource to sustain recreational usesj and
llttlemoney locally. On the contrary, our (3) the inte_si_ of m_ement that is
observatlons indicated little conflict on uvaiL_ble.

the _iver and that the kayakers do use the
local motels and restaurants. The desires and expectations of the

visitor can generally be veiwed as a

One reason for lack of conflict may spectrum of alternatives. At one end of
have been the level of use. When question- the scale would be those recreation areas

ed _on how they felt about the number of where one anticipates encountering many

peOple present--"too many, Just right, or people and where the slte might be highly.

could accommodate a few more" --most people developed in terms of facilities. At the

responded "Just right". The fact that thls other end of the scale would be those areas
response Occurred over a variety of levels where one expects to meet few, if any,
of use indicates a great amount of people, and where visitor facilities would
elasticity in defining the number of people be essentlally nonexistent. In the case of
an area Can sustain on a social basis. Thirteen Mile Woods, most visitors indicat-

' ed a-desire to maintain the limited, rustic
A related, yet probably more important, facilities wlth a use level Similar to what

reason for lack of conflict was people's exists today.
behavior. Those few conflicts that dld

occur were mostly related to people' s
behavior--nolse in the campground or The capablllty of the resource refers

raucousness on the part of a very few to the amount and klnd of use It wlll
people On race weekends. Most people visit- sustain. This feature of design capacity
ing Thirteen Mile Woods seemed polite and is difflcult to quantify in terms of
responsible, which is undoubtedly basic to allowable recreation pressure. However, a
the fact that the Woods receives year- visual assessment of current site conditions

• -. 145
,



combined with a resource evaluation for small clientele. This would satisfy the
facility development (i.e., sewage effluent, visitors, the resource, and the administra-
soil foundation, etc_) gives some indication tors.
of resource capability. In Thirteen Mile
Woods there was little visual evidence of

resource damage, and a thorough site Based on our experience in this study,
analysis revealed only limited areas suit- certain aspects of river planning have
able for development, become evident. One is that conflicts of

use as reported by local people appear not

Intensity of management concerns the to be an accurate indicator of what is
amount of funds and effort an organization actually happening. The easy access of
is willing _o put in an area. This varies, Thirteen Mile Woods and the River creates
at least to some extent, according to the an unusually difficult situation in terms
amount of use and site conditions. For of controlling use. Although the existing

example, the fragile condition of high scenic easement provides some guidelines
elevation recreation sites often requires for management, it alone will not ensure
more intensive management to maintain them. the implementation of a responsible manage-
By the _same token, if administrators ment plan.
anticipate they can only provide a minimum
of management, then they may have to con-
sider minimizing use or accepting site ACKNOWLEDGMENTS
deterioration. In Thirteen Mile Woods the

administrators desire a low intensity of This planning effort was supported by
management, funds from the University of New Hampshire.

Cooperative assistance was provided by - .-

These three management planning Brown Paper Co. (Berlin, New Hampshire),
considerations, taken as a group, indicate Seven Islands Land Co. (Bangor, Maine) and
that Thlrteen Mile Woods should remain a the New Hampshire Department of Publlc

largely undeveloped area catering to a Works and Highways.
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PROBLEMS AND CONFLICTS ASSOCIATED
WITH RIVER RECREATION PROGRAMMING

AND MANAGEMENT IN THE EAST

8i chael L. Countess, Program A_ninisteator
" Nalter L. Crt 1ey, Director

Divis¢_ ¢f P_ning and Development
B. R. AI] ison, Commissioner

Tennessee Department of Conservation
Nashville, Tennessee

ABSTRACT.--Increased river recreation has resulted in

conflicts over project development, between landowners
and users and problems related to management and admin-

istration. Controversies are typically the result of
varying attitudes and values, philosophies, and failure
of managing agencies to incorporate such considerations

in river programs. Most problems and conflicts are
symptoms of an uninformed public.

The objective of this evaluation is to (impoundment, diversion, channelization) and

identify in general terms problems and con- of nondevelopment or preservation (i.e.,
flicts associated with river recreation free-flowing streams). Since most river
programming and management in the eastern recreationists in the East use natural or
United States. Three subject areas are con- unmodified streams, it seems important to

sidered that in the opinion of the authors maintain streams in their natural and un-
constitute the most significant sources of modified state. The increased competition
difficulty related to stream based recrea- for land and water, however, will continue
tlonal use. These areas include (1) con- to influence decisions on the equitable

troversies associated with river recreation distribution of resource use. As noted by
project development, (2) conflicts between some eastern States, conflicts with real

the river user and the riparian landowner , estate development, hydro-electrlc projects,
and (3) problems related to management and and certain agrlcultural operations will
administration of river recreation, persist. There is also disagreement among

environmental interest groups as to the
II II

TO better, identify trends, question- appropriate utilization of resources.
nalres on the problem areas were mailed to
eastern State agencies apparently active in After certain river resources are

river recreation planning and management, committed to recreation proJectsj it is
Seventeen States_ or 68 percent of the 25 difficult to ensure that such use will be
States Contacted, responded. In addition perpetuated. The increasing popularity of
the authors' opinions, knowledge, and direct river recreation in the East requires that
experiences regarding the subject in Tennessee, methods of land and water management be
as well as .other States, constitute this eval" devised. Such management methods will
uation, ultimately involve controls and regulations

imposed by some level of government. Six

• or 35 percent of the States sampled maintain
river programs that exercise or have poten-
tial Jurisdiction over designated waterways ,

CONTROVERSIESASSOCIATED and adjacent riparian lands. (Jurisdiction
WiTHRIVERRECREATIONDEVELOPMENT is typically the authority to defer certain

water resource development projects and
A fundamental conflict exists between acquire interests in land from private owners

the philosophies of water resource development (Tennessee Department of Conservation 1976)).
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The'"scenic" or "conservation" easement by virtue of their typically complex adminis- ......,
has been frequently used to control unwanted trative and organizational structure are

development on desirable land along many incapable of maintaining close contact with
designated project streams in the East. local landowners and interests. Further,
Public receptivity to the concept is typically most administering agencies are far removed
negative among those immediately influenced from project areas and are, therefore, in
by the restrictions. Most property owners no position to evaluate essential daily

identify the easement as an unwarranted and considerations.
unjustified encumbrance on their land. Sub-
sequently, issues developthat often must be Encroachment of Gove_ent.--Local in-

resolved politically. While lawmakers may terests suggest that there are no assurances
support the intent of a river recreation- that initially established regulations will

preservation program, many continue to main- not be amended in the future to include
tain the values and considerations of their additional and more binding restrictions.
local constituencies and are not _nclined to It is often stated that the private sector

evaluate the advantages of river projects to is already unduly subject to governmental
the region or State. regulation without further encumbrances.

Negative reactions of local landowners
whether apparent or implied often result in , Invasion of Co_unity and Personal
the deferral or cancellation of river recrea- Privacy.--A common assertion is that project

tlon projects. Opposition continues to be a development will lpromote changes in community
matter of values and attitudes. Landowners and personal life styles by virtue of in-

confronted by proposed river projects typl- creased "outside" visitation and use. A
cally raise the following issues, fear is expressed that river projects empha- .

size and encourage public use and consequently

Individual SovePeign_.--Many indlvid- impose social problems on the immediate com-
uals purport that implementing certain munity.

aspects of river projects contradict the

personal OptionS and liberties guaranteed Inndo_T_rs Unjustly Compensated For
in theConstltutlon of the United States. Loss.--Landowners frequently state that the

It iS frequently maintained that no govern- government does not provide just compensa-

ment agency has the right or authority to tlon for rights of interests acquired.
impose land use restrictions or regulations, Appraisals do not reflect what many consider
e.g., scenic easements, on the private sector, to be a reasonable market value. Further,
This attitude is most prevalent among farmers the subject appraisal cannot evaluate or }

along river projects. (In the East most land place a value on intrinsic and implicit s
along.the most popular recreation streams is qualities inherent in the land, e.g., family-

agricultural or forest land.) ties, history, esthetics, etc. I
]

Insensitivity of Governmental Agencies.-- Technical Aspects of Project Implementa-
It is acommon opinion that implementing tion.--Most individuals influenced or affected
agencles are insensitive to local consider- by the project are unaware of the often com-

ations and entirely preoccupied wlth the plex and technical aspects of implementation.
"project for the project's sake". It is The various components and intricacies of
maintained that administrators are not con- law, politics, socio-economlcs, public admln-

cerned with individual problems but only istration, and natural resource management
with technical aspects of implementing the are most difficult, if not impossible, to
Program. relate or explain to the layman. Efforts to

explain such concepts are necessarily super-

inconsistency of Gove_en_l Policies flcial and typically result in confusion
and Proaed_es.--A typical criticism of or mlsunderstanding. The subsequent public
government agencies is their failure to reaction is to reject or disapprove of con-
maintain consistent administrative policies, cepts that remain unclear or obscure.
Procedures and methodologies initially pre-

sented to thepublic may change significantly In summary there are two basic issues '
with little or no prior notice, associated with river recreation project

development. First, a fundamental problem
Incapability of a Bureaucracy to Main- of land use commitment must be resolved.

tain Effective Liaison with the Local Area.-- It may not be appropriate or desirable to
It is often alleged that government agencies promote river recreation along a stream
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apparently committed to significant modifi- on the part of responsible administrative

cation or incompatible use e.g., impoundment, agencies.
industrialization, etc. Second, the in-
volvement of governmental agencies in re- Lack of public access also contributes
source planning and utilization typically to the incidence of trespass. Popular float
generates local controversy. It is most streams in the East will continue to be used

difficult for an administering agency to whether or not support facilities exist for
establish credibility with landowners such activities. Clearly, trespass and its
affected by river projects, attendant problems will continue to increase

on those rivers without adequate management
and programming for recreational use.

CONFLICTS BETWEEN THE RIVER USER Litter also causes conflict between

AND THE RIPARIAN LANDOWNER the user and the riparian lando_rner.
Littering can be especially intense on

Thereare significant confllcts between rivers where activities like camping and

the river user and the property owner whose picnicking may cause much abuse to private
land is adjacent or close to popular recrea- lands. Litter is often evidence of trespass
tion s'treams in the East. The frequency and indiscriminate use. It should be noted,
and severity of such problems depend on , however, that visitors or users are often

river location, relative popularity of the accused of littering areas that are in fact
site, property ownership distribution (size popular disposal:sites for the local community
and number), avallablllty of support facil- and have been utillzed as such for many years.
Itles,.and inevitably the personality of Like trespass, the litter associated with in-

the landowner, the river user, or both. tense recreational use can be minimized by
effective educational and administrative

The most serious landowner-user conflict efforts.
in the East is trespass. Approximately 65

percent of the sampled States specifically Other conflicts arise from property

noted trespass as a significant problem on damage, vandalism, noise, fire, poaching,
popular recreation rivers (Tennessee Depart- indiscriminate use of firearms, and general

mentor Conservation 1976). The primary disrespect for the landowner. Though not
adverse impact of trespass is the funda- as common as trespass and litter, a single

mental loss of privacy suffered by the incident can have lasting repercussions.
property owner. As previously noted, in- The destruction of one gate or blatant dis-
vasionof community and personal privacy courtesy to one local resident can promote
is a fear frequently expressed by residents endless controversy between subsequent users
within areas of increasing popularity, and the landowner.
_nlle trespass is often accompanied by
problems such as vandalism, litter, fire,

etc., the personal impact of encroachment
is significant in and of itself. PROBLEMS RELATED TO MANAGEMENT AND

ADMINISTRATION OF RIVER RECREATION

Trespass on lands adjacent to popular

streams++occurS for a number of reasons. The most serious problem facing river
Such encroachment, intentional or not, recreation management in the East is over-

usually involves hunting, picnicking, nature use (as noted by 47 percent of the sampled
studY (exploration), adjustment of gear, States) (Tennessee Department of Conservation
etc Campers frequently trespass; overnight 1976). Overuse implies unpleasant user ex-
canoeing or extended float trips are common periences as well as degradation of the
on certain rivers as noted by 59 percent of natural resource. An increase in the fre-

easternstudy States (Tennessee Department quency and intensity of trespass and litter
of Conservatio n 1976). are indicative of overuse.

Typically, many individuals guilty of The recreational experience is often

trespass are unaware of the infraction, adversely affected as more individuals engage "
Users often assume that their temporary in more activities on the same resource base.
occupancy along river banks is of no legal Competition among recreational activities is

or moral consequence. Such ignorance is apparently intense on certain popular streams
to some extenta function of insufficient in the eastern United States. Of particular
education and inadequate public relations note are conflicts between boating (canoeing

149
,



and kayaking)and fishing enthusiasts. The the river user, e.g., age, economic and educa-
degree of Conflict is usually a function of tional background, etc. (Tennessee Department
space, time, and individual philosophy. Other of Conservation 1976).
conflicts include fishing vs. swimming and

boating vs. swimming. Although limiting In general it seems that inadequate
recreational activities, zoning, or both may planning and programming contribute as much
reduce problems of competition, it is inter- to the difficulties of management and admin- I
estingto note that few easternStates have istration of river recreation as do the

incorporated such management regulations, attendant problems of overuse. In fact the

Only Maine specifically reports visitor use adverse impacts of overuse are in part a 1
regulation (Allagash River). The majority of result of insufficient programming, planning,
the States (53 percent) agree, however, that and research.
use should be coRtrolled or qualified in some
manner to maintain quality experience and mini-

mize resource degradation (Tennessee Department CONCLUSION
of Conservatlon 1976).

The problems facing river recreation
_While it is generally agreed that river programmers and managers in the East are

recreation in the East is increasing and complex. The issues are difficult to assess

that overuse is a Critical problem, few , and resolve due to different values placed
States monitor or evaluate stream activities, on the resource. The recent emphasis on
The only measurements of any consequence river recreation is in part a product of
are those related to regulatory programs renewed and enthusiastic interest in environ-
such as creel census, game law enforcement, ment that started in the middle and late
andboatingsafety requirements. Since 59 1960's. The often emotion-filled contro-

percent of the States surveyed noted that versies regarding stream preservation and "
most river users have little or nocanoelng protection still generate confusion and

or boating experience, there is need to monl- misunderstanding, particularly among local
tor at least the boaters' capabilities and landowners who must necessarily "llve" with
expertise. Five States indicated, for example, the decisions of large and insensitive govern-
that most accidents on popular streams involve ment bureaucracies.

novice canoeists (Tennessee Department of
Conservation 1976). While politicians and bureaucrats

• struggle with procedures and methodologies,
The failure of eastern States to satis- recreational use on popular streams in the

factori!y monitor recreation activities and East has increased to the point of intense

thereby address the critical issue of overuse user competition and resource degradation.
is not surprising when current levels of Managing agencies have apparently under-
river recreation progrannning and planning estimated the impact of stream recreation

are assessed. About 70 percent of the States and failed to provide for appropriate use,
Sampled indicated that river recreation facilities, and administration.
plannlng is a "low priority" with their

respective agencies. Approximately 60 per- The most critical oversight, however,
cent Of the survey agencies have no data or is insufficient information and education

information regarding the relative importance activities and an inadequate public relations
or significance of stream recreation with program. Overuse, trespass, and landowner-

respect to0ther outdoor activites. Similarly user conflicts are only sg?nptoms of the
few States have any basic information about basic issue--an uninformed public. ,

.
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HOW TO RATION RIVER FLOATING USE:
THE MIDDLE FORK OF THE SALMON EXPERIENCE

°

Sam E. Warren,DistrictRanger
.. Middle Fork Ranger District

Challisj Idaho

.,

ABSTRACT.--Rationing was started when crowding and con-
gestion began to destroy wilderness values. Permits are
issued to 32 outfitters; noncommerlcal parties get the
rest. Each outfitter is allowed to launch one party, not

over 30 people, every 8 days. Outfitter launch dates are
, : flxed to facilitate their advertising. Noncommercial

parties apply for reservations in advance, listing a first,
second, and third choice of dates. Launch dates are chosen
by lottery. Haxlmum party size for noncommercial parties
is 15 people. Maximum trip length is 10 days. Problems
include finding an equitable means of allocating permits
between commercial and noncommercial parties, and dealing
with people who show up without reservations.

s

; THE PROBLEM DETERMINGCAPACITIESAND CONTROLLINGUSE

Use on the Middle Fork of the Salmon The first step in setting up control
River has increased from approximately 1,260 was to determine the capacity of the river.

people in 1966 to over 5,500 in 1976. As Since capacity is a very complex subject
this use grew, it became evident that some on its own, I will only briefly state some
type of control was necessary if the Wild of the variables to consider. The river
River values were to be maintained. A float manager must decide whether capacity should

trip on the Middle Fork of the Salmon is a be based on daily, seasonal, or a year-long
nice five- or slx-day trip. Before con-- numbers of people. Or should capacity be
trols were imposed, most parties started in terms of use-days on the river, number
their Middle Fork trip on a Sunday or Mon- of boats, or number of parties? Is the
day; very few started on Wednesday, Thursday llmltlng factor ecologlcal, physical, or
or FridaY. Since all parties float at about soclal? These criteria will be different
the same speed, there would be a large group for each river.

of people travelling down the river together

while elsewhere the river was completely Once the capacity is decided upon some
deserted; Wilderness values were lost and type of rationing system must be initiated
problems of campground shortages and dete- if the capacity is being exceeded. There
rloratlon occurred, are many alternatives. One is making the

access more dlfficult. This might be done
It became a common practice for one by closing roads or trails, removing boat

boat of a party to start out early in the ramps, or by other means. At best, limltlng
morning and go straight through to the access is a stopgap measure and will only
planned campsite for that night. It was buy time. Eventually, use pressures will

then the duty of this boatman to defend overcome even the most difficult access
that camp against all comers. There were problems.
sometimes 150 to 200 people camped on a
relatively small area. At each bottleneck, Another alternative would be to make

such as launch facilitles, take out facil- the trip more expensive. This might be
ities, major rapids, popular campsites, and accomplished by increasing the permit price
points of interest, there was congestion, or requiring that each user obtain the
Some control on use was needed, services of an outfitter. The opposite

i
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alternatlve-'that of eliminating use by On the Middle Fork of the Salmon River
outfltters, would also decrease use, at a fixed number of permits are issued to
least temporarily. -Still another alter- commercial outfitters; private groups get

native would be to require a certain level the rest by lottery. A Forest Service Spe-
of skill or knowledge before a permit is clal Use Permit, modified to fit float-

issued, as is required for hunting licenses boating outfitters, is issued annually to m
in Europe. A national "river-running each of the 32 outfitters permitted on the m
license" might be initiated. Middle Fork. No additional permits will

be issued but beginning this year they are

use could be cut by limiting the hum- transferrable. Commercial outfitters are

bet of tr_ps for which a person is eligible-- set up on an 8-day launch schedule; each out-
fitter is allowed to launch one party everyone trip per year, one trip per lifetime, so

many rivers or miles per year or lifetime, 8 days. Maximum party size for outfitters
is 30 people, including boatmen. Theseetc. At present the most common method is
launch dates normally do not change fromto require a permit and limit the number of

permits issued.* This is the only system year to year; an outfitter that launches on

that _gives positive control of the number July 2, July I0, July 18, etc., launches on
of users, those dates each year. This stabillty is

necessary for their advertising and brochure

Any;rationing system tends to dis- ' printing. Beginning in 1976, outfitters

criminate against some portion of the publlc, will be limited to their past use and many
•This discrimination is to be expected and of the smiler outfitters will not be
is not.necessarily bad. Anytime a Wild- allowed to grow.
erness is established it limits the use on

that area for some portion of the public. The remaining capacity on the Middle
Fork is allocated to private, or noncom-

THE PERMITSYSTEM merclal, parties. When an inquiry for a
• noncommercial permit is received, a general

If a permit system is decided on, how information letter and trip application are
should their numbers be limited becomes the sent. The information letter gives the

Middle Fork permit requirements, safety in-
next question. One method frequently sug- formation, and other information that we

gested is to require that each user apply feel the prospective floater needs to know.

for and obtain a permit. The individual The actual trip application lists first,may then decide whether he wishes to go on
his own or hire an outfitter. This sounds second, and third choices for launch dates;

names and experience of boatmen; number andlike the most equitable method, much like

the blg game trophy permit System used by types of boats to be used; a complete pas-
many state fish and game agencies but the senger llst; a cost estimate and statement
• ' that the trip is private or noncommerical.

mechanics of implementing this type of sys- The completed appllcation must be returnedtem make it impractical. A difference
to the Ranger District office. We try tobetween hunting and river running is that
llmlt reservations to one Middle Fork trip

the hunter may go any day of the season he
wishes, while a river floater is not that per summer per person. This is the reason

for requiring a complete passenger list.flexible. Scheduling launch dates, dif-

ferences in length of trips, putting to- When the application is received it is
gerber a complete party or family group, date-stamped and given a number. The firstand other problems of such a system make
it impossibleto implement working day in February our lottery is

, ..... held. As a number is draWn, that applica-
tlon is pulled out and the applicant given
his first choice of launch dates, if is

• not already taken. If all three of the

IInteragency Whitewater Management desired launch dates are taken and the in-
Guidelines, Appendix H, lists the major divldual has not indicated that he will

western floating rivers, tHeir permit accept the closest available date, then he
retirements, and a short description of is notified that his requested dates were
various permit systems. This unpublished filled and he is invited to try again next
guide isavailabZe from Sam Warren, Middle year. If the applicant is successful in
Fork District Ranger, ChaZlis NationaZ obtaining a launch date, a confirmation of
Forest, Challis, Idaho 83_6. the reservation is sent.

152
,



About the first of May, each suc- present time is how permits should be allo-
cessful applicant is contacted by mail to cared between the commercial and noncommercial
determlne if they sti_l plan to make the parties. Past use was mostly commercial,

Middle Fork trip and if they have had any but noncommercial use has increased rapidly.
chances in their anticipated trip partic- In 1976, it was necessary to turn down
ipants. After we get a response from these approximately 150 requests for private per-
_etters and after the outfitter schedules mits on the Middle Fork. At the same time

are firmed Up, addltional reservations are the commercial outfitters did not fill Up•

issued for the available launch dates to their allocation. There is no data or

persons on Our waiting list. research available on which to base a
' percentage division between commercial and '

The actual trip permit is not issued noncommercial trips.

unCil the launch date. The same trip per-
mit form is used for commercial as well as A rigid permit system that assigns
noncommerical parties. A completed'pas- launching and campground dates allows
senger list, with addresses, is obtained little flexibility in your daily floating

from the trip-leader. Campsite assign- schedule. This rigidity detracts from the
ments are made for each night on the river, river trip and from the wilderness expe-
Any special river hazards, safety warnings, rience for all parties. Nevertheless,
and fire warnings are noted on the permit. , a fixed launch date is necessary for out-
The trip permit is extremely useful for fitters if they are to advertise and other-
gathering management and use data as well wise maintain a healthy, viable business.

as for controlling use.

People who show up without reservations
PERMITPROBLEMS and persons who make a reservation and then ;

fail to show up both present problems. It
There have been many problems en- is difficult to explain to the party from

countered in the Middle Fork permit system, the east coast who has Just driven 3,000

Determining river capacity is one of them. miles that they must have a permit to float
At thepresent time we estimate the capacity a Wild River in the National Forest. We

of the Middle Fork to be seven launches per have partially solved this problem by al-

day with maximum partyslze of 30 people lowing people without reservations to
(includlng boatmen) for commercial parties launch--provided the maximum capacity of
and 15 people for noncommercial parties, seven parties per day has not been reached.
The trip may take any time up to i0 days. This is the case many days out of the year ,
From our experience I would recommend that due to no-shows in both the commercial and

both commercial and noncommercial parties noncommercial sector.
be the same size. Whether the capacity of
a river is in number of people, number of
parties, number of user-days, or some other

factor,, depends on individual river ADVANTAGESOF THE MIDDLE FORK
limitations.

There are some natural advantages that
the Middle Fork of the Salmon River has that

we require reservations for only the make the tight management possible. One is
main floating season, but permits (obtained that the Middle Fork is entirely under the

on the launch date) are required throughout jurisdiction of one manager and one agency.
Che year. Limiting the capacity of the The Forest Service has jurisdiction at all

river during periods of peak use tends to of the major access Points. Launching from
encourage early season floaC trips which private land would be possible along the
cause some safety problems with high water, river, but this is not the established pro-
We have yet to deny anyone a permit to cedure, and at the present, constitutes a

float the Middle Fork for safety reasons, very minor portion of the use. There is a
but the Forest Service will advise prospec- limited floating season on the Middle Fork
tire floaters of river conditions, boatmen of the Salmon. This allows the campsites ,
qualifications, adequacy of equipment, or to recover the rest of the time so they can

other safety factors, maintain adequate vegetation for the short
period of continual use. Other uses on the

Probably the biggest controversy on Middle Fork corridor are very limited.
the Middle Fork management system at the There is a minor but increasing amount of
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backpacking.. There is also some horseback corridor to the hunting area In the ad-

ridlng, but mostly in connection with fall Joining higher country. The very few other

big game hunting. --Themajority of horse- activities makes the river management job
back riders only pass through the river much slmpler.

|
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" REDUCING IMPACTS FROM RIVER RECREATION USERS
. .

_

WiI1iam S. Craig, DistrictRanger

Andrew Pickens Ranger District, _umter National Forest I
UBPA Forest Service, Walhalla, South Carolina

_ST_CT.--The dramatic increase in river usage makes it

mandatory that managers utilize the latest knowledge in
prevention of site degradation in Order to maintain the

desired experienc.e. The manager must be constantly trying
to utilize methods that prevent site deterioration. Often,
through innovative management such as scheduling use,

; hardening sites, or improving human waste disposal, the
' manager can make it possible for a Wild and Scenic River

Area to support more people without lowering the visitors'
• experience or the environmental quality.

Suddenly America's rivers are the place faced with trying to protect the site from
to be. The number of users on some rivers degradation, provide for the visitor's safety, - "

has doubled within recent years, and no level- and accommodate as many visitors as possible.
ing off is seen in the trend. The river man- Obviously, there has to be compromising of
ager is given certain goals that the river each to obtain overall goals.
and the adjoining, land should provide to best
meet certainstandards. A typical goal The principle goal for Wild and Scenic
statement is: maintain the natural free flow- Rivers is to protect the natural features of

ing condition of the river; protect water the area. Primitive resource-orlented
quality; protect scenic, recreational, recreation is a subordinate use that must
geologic, fish and wildlife, and other be regulated to avoid detracting from the
slmilar values; maintain the essentially principle objective. The manager must seek

primitive Shorelines; and provide recreation to apply the minimum amount of necessary

opportuni_ties in harmony with the wild and controls in an inconspicuous way once the
scenic nature of the river areas, visitor reaches his destination. Probably

the most effective control is to separate

These are big orders for the manager to the visitor from his vehlcle as soon as
fill. In addition, in many cases, resource possible to get him to travel on his own.

modification from past usage (buildings, roads, This forces him to decide what is worth
erosion) must be restored to an essentially carrying and what should be left behind.
natural appearance. Although little research Thus on his own he will usually leave

has been done in reducing impacts of river behind gasoline lanterns that bake the
recreation_ much work has been done in cambium when hung on trees, radios that
wilderness areas and developed recreational disturb other groups, firearms that
sites that can be utilized in river management, endanger others, axes that are used to

mutilate trees, and soft drink bottles

Thispaper is devoted to bringing together that litter the landscape. This is part
information t_at an administrator can use to of the philosophy of the 1/4 mile corridor

meet the goals Tot a particular river, for Wild and Scenic Rivers. The abuse
• to the Chattooga Wild and Scenic River

REGULATING.PUBLICBEHAVIOR has been significantly reduced in the
. sections where visitors have been ,

Recreatlonists come to the forest to get required to carry their equipment and

away from the regimentation so prevalent in boats into the corridor.

our everyday world. However, there are many
reasons why they cannot be given free rein Visitors should be informed of regulations

when they vlsit the forest. The manager is before starting their trip rather than encount-
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ering si_gnsduring their trip. Regulations greatly increased visibility and popularity
can be presented on a bulletin board at an with consequently rapid increases in visit-

entrance point, _told by rangers who register ation. The resource has not changed that
the individual , or printed on the back of much, but is notoriety has, and popularity
self-registration forms, often increases abruptly" ( Peters 1975 ).

Lime and Stankey ( 1971 ) feel that the Studies of wildernessusers, which I
dissemination of information to the public might also apply to river users ( Stankey

is one of the most fruitful tools adminis- e% a_. 1974 ), suggest "a substantial per-
trators can use to modify visitor behavior, centage of them might find their desired
By increasing contact with thepublic, experience more readily in a nonwilderness

managers can probably solve many current setting. It is likely that current pressures
problems and help avoid others, on wilderness stems from persons slmply

seeking a chance to hike or get away from
River Rangers are on duty at the three the highly developed, civilized world for

majOr access points along the Chattooga a short time".
River. They ensure that all boaters use
the required equipment and inform them of

the best routes through rapids, what to CAMPSITEPROTECTION
do if trouble should develop, and how to
dispose of litter. The results have been The campsite is usually the river area

gratifying; the death toll on the Chattooga receiving the greatest abuse. Chief impacts

has dropped from 15 during a 2-year period are soil compaction, erosion, and the
to zero during the last 15 months, elimination of vegetation. Research con-

ducted in and experience derived from wilder-

Managers sometimes cause overuse of hess area management and lake areas design-
certain areas by the information they ated for primitive travel can be utilized
provide the public. If, for example, one in river management because problems are

portion of an area is overrun with people similar.
because the agency's publication features

it on the cover, it may be well to feature Most site deterioration is caused by
some less impacted area that is harder to poor planning or administration on the part
reach. Maps can be more detailed for of the agency. "The evidence indicates quite
areas where it is desirable to redistribute conclusively that one of the principle
people away from more heavily used sections, reasons for widespread site degradation

. prevalent today has been lack of under-

Thenumber of boaters can be decreased standing by recreation planners and managers
,by re_quiring certain skills and equipment of vital resource of soil and soil related

before the user can participate. Because factors in the overall site management
proficiency tests on the Chattooga River picture" ( James 1974 ).
are not practical, all boaters on the most

difficult section (4 miles) are required to The manager has two courses of action

use halmets. This often screens out the concerning camping. First he can permit
novice because few beginners own a whitewater camping anywhere within the area, and
helmet. Another method of reducing the second, he can permit camping only in
number of persons using a particular area developed or hardened sites.

could be to require a permit for overused
areas While no restrictions are placed on Camping by boaters on some rivers is

visitors using the less used_areas, limited. Because of the rugged water on
the Chattooga, the additional weight of

Sometimes it is necessary to reduce one camping gear makes a canoe very unresponsive

type of use to feature the use specified in so few people camp while canoeing. Regula-
the management plan. If hikers are utilizing tions on the Chattooga allow both hikers

most of the Campsites on the only good white- and boaters to camp anywhere as long as the
water river in the region, major foot travel site is at least 1/4 mile from a road and

routes should be relocated so as to bypass at least 50 feet from a river, stream, or "
the most desirable campsites and eliminate trail.
the p0tential for conflict.

Where camping is a major activity, such
"Designation of a river as a unit of as the Eleven Point River in Missouri and

the Wild and Scenic River system can bring the Boundary Waters Canoe Area in Minnesota,

156 ..

i ....



!
camping must be closely regulated. Campers Large groups are partlcularly hard on

in the BWCA are discouraged from using campsites when space is limited. They tend
undeveloped campsites and forest officers to cut down the screening between units to
should contact and educate users of this make room for more tents. This trend was

PollcY. well documented in a study in the BWCA
( Merriam et al. 1974 )that showed that

Requirlng visitors to stay in designated newly cleared campsites nearly doubled in
eampsltes is probably the only reallstic size in a 3-year period with use pressures

means of reducing resource damage when from 320 to 900 cumulative visitor days
camplnguse is heavy. There are generally (fig. 2). To minimize this site enlargement
two to four camping units, as in the case problemD the BWCA now llmits each campsite

of the Sylvania Recreation Area in Michigan, to no more than I0 persons at a time.
at each locatlon, with a minimum spacing

of i00 feet between units (fig. I). Little Group size restrictions at the Sylvania
or no brush removal between units is done Recreation Area on the Ottawa National Forest

to provide a measure of privacy. Generally in Michigan limit each campsite to only one
the camping unlt is located at least 100 family or up to five persons per unit.
feet from the water. Facilltles usually If a larger group wants to use the area,

consist of a toilet, fire grill or ring, they are required to split into smaller
space for up to three tents and sometimes ' groups and camp and cook separately rather
a wooden table: The fire enclosure is than gather at one site for meals.

provided to eliminate multiple fire spots
and to reduce the chance of wildfire rather It is far better to put money into
than as a convenience for the user. initial planning, than to try to maintain

[ .... ..\ :!
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a poorly" selected site. The site selected can either be prefabricated and floated in
should be above the high water line, have pieces into the location or dropped in by
the best soll that _rlll resist compaction, helicopter.

provide drainage for both camping and
latrine, be fertile enough to support a Human waste may be causing biological
lush growth of vegetation, have natural contamination or nutrient enrichment of | __
barriers such as rock walls or dense shrubs water bodies. A study of nine sites and ! |
to impede site enlargement by visitors, and controls ( Herriam et al. 1974 ) "found that
have a good landing area on water, recreation use of sites increased coliform

bacteria and phosphate concentrations in
the lake water at campsites to a point

" HUMANWASTE higher than public health standards allowed
for drinking water." Latrine location or

Public health laws often require that lack of utillzation of the latrine by users
water used for recreation meet certain may be the cause.

standards for biological purity. Heavy use

by recreat ionists who fall to properly A method to ensure that no human waste
dispose of human waste can seriously enters water bodies from toilets is to

degrade the water sources for both drinking bury a 300 to 1,000 gallon sealed vault
and contact sports such as whitewater , below a privy type structure. This provides
boatingand swimming, satisfactory collection of waste, but it must

be pumped out periodically. The only
A wide varietY of sanitation practices effective method of pumping is to use large

are used on our rivers and lakes ranging trucks equipped with tanks and pump that can
from ignoring the problems to constructing be driven to the site. Adequate venting and
flush toilets. Decisions made depend on addition of biological odor control compounds " _"
factors such as the number of users, funds can usually prevent objectionable odors in
available, ease of access, and agency goals, the toilets.

• Where the total number of users is not The Sylvania Recreation Area put a

high, acceptable water quality can often be number of 300 gallon vault toilets in
maintained by getting individuals to isolated areas that could be reached only
properly dispose of their waste, by boat. When the vaults were full, they

• were emptied by hand pump into 55 gallon
Instructions in the use of the cat hole drums for transportation by boat to a road.

method can be printed on maps or given The results were undesirable because great

ver baliy. This is a single use pit covered difficulty was found in moving sewage. All
With. about 6 inches of earth. Management remote 300 gallon vaults in theSylvanla
plans generally indicate that the cat hole Recreation Area have now been replaced with
should be no closer than 100 feet to the 30 gallon above ground vaults. These small
high water line, and studies have shown holding tanks are slid into the back of the

that _decomposition is rapid, toilet under the seat. They can be used
either in a manufactured fiberglass enclosure

Because of the heavy concentration of or in a modified Porest Service single seat
people, the BWCA uses a slngle seat toilet pit toilet building.
at many locatlons. This is simply a box
wltha hinged lid mounted over a pit. It is A 30 gallon holding tank will hold

not _surrounded by a buildlng but is located waste from about 500 visitor days of camping
!nan area that provides vegetative screening, use and has a lid that can be sealed when

This minlmal design standard was selected in full. When one is full, it is removed and
an effort to reduce administrative costs and an emp_ tank is then inserted into the

maintain a relatlvely pure experience (free toilet. Full tanks can be carried out by
from buildlngs). To protect water quallty, boat or stockpiled until the end of the
BNCA standards require at least 48 inches season. A helicopter can be brought in to
of permeable soil below the pit and a carry four of the full vaults per trip to a
minimum distance of i00 feet to a lake road ( Somerville 1976 ).
(_BWCA 1969 ).

• Recirculating toilets are used at some

" Pit privies are utilized in the majority locations where odor control is difficult
of areas where structures are provided. If (high use areas, cool conditions that impede
road access is not available, these privies growth of odor controlling bacteria compounds).
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These offer many Of the advantages of a flush successful in reducing litter cleanup costs
toilet system without the need for a and has had good acceptance with BWCA users.

pressurized water source or eleQtriclty.
However, to avoid expensive pumping, they Because it is hard to stop littering,
should be mounted over a holding vault because a difficult cleanup problem exists at many

the contents (70 gallons) of the toilet areas. The majority of solid waste pickup Ihave to be emptied about every 1,000 flushes, responsibility falls on the managing agency.
A fresh charge of 15 gallons of water plus On the Chattooga River, ground crews pick
a couple quarts of chemical makes the toilet up trash within about 1/2 mile of the river
ready for another 1,000. and carry it out by hand. The amount of

.. trash beyond this point is usually much
less concentrated because few visitors walk

SOLID WASTE this far.

The mess some recreatlonlsts leave be- A lot of litter is also collected by

hind is Staggering and creates a great impact nonagency personnel. Con,nercial outfitters
on resource managers. It is known to the run "pickup" trips down the river on days

public as ,lltter and to resource managers when no commercial trips are being run and
as solid waste, the guides are still in pay status. Also,

' volunteer groups such as scouts, sportsmen,

Studies have shown that river users and outdoor groups may schedule cleanup
often consider that the presence of litter trips in an effort tO get their members

is the low. point of their trip and they put involved.
it above Other negative factors such as too
many people, obstructlons to canoes, rowdy On some very rugged rivers, wreakage . .
individuals, or erosion ( Solomon and of boats may be a major problem, After

Hansen 1972 ). Because a large portion of being wrapped around a rock or broken in
many managing agencies' budget goes into two, these boats are often abandoned by
clea_ing Up solid waste along waterways, their owners in disgust and can be difflcult
it warrants attention, to remove from the river. On the Chattooga

one private individual recovered 16 abandoned

Obviously thebest strategy from an canoes in 1 summer. If his efforts to find
agency's position is to get the recreation the owner failed, he repaired and sold the
users to carry as much of their trash as canoes as his payment for the cleanup Job.

possibl e. The "pack it in, pack it out"
policy of the Eleven Point River assumes
that if a person can carry a full container MINIMIZINGCONFLICTSTHROUGH
of food in, he can easily carry out the ZONINGAND SCHEDULING
empty cans and foil that can' t be burned.
The program is successful with 75 to 90 The managing agency must make the best
percent of empty cans being removed use of the river and adjoining land to meet
( Le£ler 1976 ). guidelines provided by legislative and

agency policy. There will usually be many

The BWCA provided plastic litter bags more special interest groups wanting to use
to boaters for a number of years in an the area than the land base will support.

effort to _ncrease the percentage of
containers carried away from the area and The management plan must determine what

correctly disposed of. The bags helped, uses will be permitted. To eliminate
but because of the many uses, even the small conflicting uses, only compatible interests
percentage of litter thrown into the shallow can be permitted to be near one another.
water of the lake was excessive ( Reid 1976 ). This gives the manager three choices: (i)

The BWCA now enforces a bottle and can noncompatible uses can be totally excluded,

pollcy where all "cans, bottle@_ and other (2) the area can be zoned to permit different
food and beverage containers which are uses for portions of the area, or (3) incom-
disposable but not burnable are prohibited." patible uses can be scheduled when conflicts e

Other containers such as insect repellent, will be minimized. This calls for compromise.

fuel, toothpaste, etc., are permissible but
empty Containers must be removed from the Motorized vehicles are prohibited in
area by the user. Instead of cans, visitors wild sections of the Chattooga River corridor
must repack food in reusable plastlc or because areas for motorized use can be found
metal containers. This policy has been easily in nearby locations. Different
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portions of a river may be zoned for different boating groups with the objective of no
uses. Fishermen _may object to heavy boating more than one party using the site at one
use because it may interfere with 'fishing. time and allowlng the site to rest unused

The upper 30 miles of the Chattooga River 4 out of every 10 days ( Middle Fork Plan
are narrow and shallow, resulting in difficult 1973 ).

boating Conditions while providing the best [ m
cold water trout fishing in South Carolina. Many Wild and Scenic Rivers have poor
In contrast, the lower 28 miles of the river distribution of visitors. Some places are
are tOO.warm for optimum trout production, overused and others are underused, Ease

but offer some of the best boating in the of access largely determines where people
eastern United States. So the USDA Forest will begin and end their trip. Managers

Service closed the upper portion to all can utilize the fact that many visitors
boating, and fishermen are told that they try to minimize their contacts with other .

will encounter numerous boats when they users. Maps showing areas of high recreation

fish in the lower portion of the river, concentration may be useful in spreading
the people out and therefore reducing the

Conflicting uses can also be zoned so impact on the overused areas.
•that,One _type of land usep such as horse

trails, is permitted along one side of a The areas near entry points often take
river and another type, such as hiking, is ' a beating because so many people are con-
permitted on the other side, Naturally centrated in them. On the Eleven Point

the terrain, steepness, and soil suitability River, no trail campswill be located within
should play a major role in determining a mile of any major road or trall head.

the Zoning rather than simply continuing This distance separates the majority of
past usage, those who are Just looking for a place to " "

camp and those who are looking for the type
;Confllct_ng uses can be reduced by of experience offered in a Scenic River.

scheduling one when it will have minimum
.impact on the other. Outboard motor use

Is a long standlng tradltlon by local groups VEHICLECONTROL
on: some flyers. If large numbers of canoe-

ists begin floating the river, serious Motorized use such as 4 wheel drives

problems may develop because canoeists or trail bikes may be determined to be

generallydesplse motor boats. It may be incompatible with the management plan's
possible to work out a compromise if the objectives. However, especially in the case

primary use of motors is for gigging fish of newly established Wild and Scenic Rivers,
during the winter when there is llttle use of motorized vehicles may already be

canoeing , Thus, the regulations might well established, making it necessary to
permit outboard motor use only from October stop people from using vehicles in the
1 through March 31, thereby meeting the area.
needs of both groups of users.

More than 60 closures of primitive
Scheduling daily departure times for roads were made to exclude vehicles from

river trips can reduce bunching up at the Chattooga corridor. This action by

difflcult rapids. Commercial raft trips the USDA Forest Service caused deep resent-
on the Chattooga are spaced at least an ment among the people accustomed to driving
hour apart. This gives the clients an in the area. To be successful, a major
eXperienCe of boating in an uncrowded river closure like this must be supported by public
and also makes it easier for faster-moving document in the decislon-making process,

private kayaks to get around slower-moving by informing the public of the regulations,
raft flo_illas. Limits can also be put on and by effective law enforcement programs
the number of trips commercial outfitters including publicity of convictions for
may make. Because most private boaters violating orders.
come to the Chattooga on weekends, the

three commercial permlttees are presently

limited in the number of trips they can Each road to be closed must be analyzed
make on weekends, to determine how serious an attempt will be

" made by off road vehicles to travel it, Roads

"schedulihg can also be used to give with minor appeal to 4 wheel drives can be
the campsltes a rest. Campsites on the closed by fell_ng a few trees across them,
Middle Fork of the Salmon are assigned to pushing a small (3 foot high) earth mound
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acrqss the road With a bulldozer, or erecting The ideal landing site has a gravel or solid
post barriers and signs, rock surface at the water level on the inside

-- bend of the river with a gentle slupe,up to

Where a medium amount of effort is an area suited for parking or camping.
expected to breach the barrier, earth mounds Steep bluffs should be"avoided if possible

ortank traps about 7feet high are often because the heavy traffic will quickly Ieffective instopping vehicles if there is eliminate the vegetation and erosion will
steep terralnso the vehicle cannot drive begin.
aroundthe barrier. Finally, .on roads where

4 wheel drives are determined to come through, In order to avoid more disturbance than
the slope On either side of the road should necessary, people should be funneled from

be at least 50 percent and double mounds the parking area to the water's edge by
about lO_feet tall should be pushed with a barriers such as dense vegetation (either
deep hole between them. natural or planted), rocks, or logs. It may

be necessary to reinforce unstable banks
Gates stoutly built with enclosed locks to prevent washing. In keeping with Wild

have proved successful in stopping vehicles and Scenic legislation, the more natural
on the ChattOoga. Much of this success is the appearance of this reinforcement the

probably due to thereallzatlon by the driver better. One method utilizes log cribs
that he is destroying government property ' made with decay-resistant materials, and
rather than Just winching his vehicle over filled with coarse gravel, which can with-

an earth mound. IIowever, on some gates, stand both foot _aff_c and the river's
hack saws.have been Used and it then becomes current at the flood stage while blendlng
necessaryto fill the pipe with reinforcing well with natural features.
rod and concrete. "

Campers tend to establlsh new landings

All road clDsures must be backed up by closer to their unit instead of the central

appropriate regulations prohibiting driving landing. Managers at lakeside campgrounds
on closed roads and damage to government have _ad some success encouraging only a

property. Closure signs are needed at each single landing by placing barriers to hinder
location and theseneed to be securely boat access at some points and by adding
fastened. A method found to be effective a log or rocks so that a canoeist can

is putting at least 8 largeheaded, loBg enter a boat easier at a desired point.
shank roofing nails in each 8 10" metal

sign and placing the signs high up on trees
so they cannot be pried off. Hopefully, RESTORATION
after a couple of years citizens will begin

to accept the closure and signs can be The river manager must have a good
relocated to posts, knowledge of how to revegetate and/or

restore portions of his area. Restoration
People who have traditionally used may be necessary because of changes in

the road s resent being forced to walk to management philosophy such as closing roads
the river and seeing the river being used to vehicles and making them less noticeable,
more and more by outside boaters. Examples or correcting overused areas.

of how they take out their hostilities
include Starting forest fires, slashing Before successful restoration can be

tires, putting sugar in gas tanks of agency accomplished, the factors that caused the

vehlcles, vandalizing signs and boaters' loss of vegetation must be removed. It is
vehicles, shooting across boats, and cutting important to treat the problem, not the
down trees tO block the river. Managers symptom. A manager's goal may be to screen

should begin comprehensive public relations improvements from a river. For example,
programs before closing roads and be ready if all the vegetation around the tables on

with agressive fire suppression and law the bank has been killed by picnickers, it is
enforcement forces, doubtful that the manager can restore the

. vegetation and still keep the tables. It is .
probable that compaction has eliminated

• LANDING AREAS some of the conditions that vegetation needs
to grow. The tables should be moved to a

Next to campsites, entry points or site that has been hardened with gravel,
landings receive the most concentrated use or it can be located on bedrock where

and are thus subject to serious degredation, compaction will not be a factor. Water
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"eroding an abandoned road will probably he may have to collect his own. Seeds from I .............. '
continue even with grassing unless the fast-growing plants such as blackberries
road is drained with waterbars, outsloped, and poke berries can be quickly gathered,
or ripp-rapped with stone, dried, and used to achieve the natural

barriers needed for quality restoration 1 IAn intimate working knowledge of projects.
condStions necessary for goodgrowth of

vegetation is also needed, Spreading seed Young plants and the tramp of peoples'
to revegetate a site is often a waste of feet don't mix. When plants are becoming

timeand money unless proper amounts of established, it is necessary to protect
fertilizer and llme are applied, The the area from traffic. Campsites should

required rates can easily be determined be closed for at least several years and
by a soil sample. Compacted soils must " foot trails rel0cated if possible. A
be cultivated. If grass is to ,be sowed, lush growth of vegetation for several seasons
it,is,very, important to use the type of will be needed before the organic matter
grass that meets the growing conditions needed to resist the abuse of moderate

on.the site because each grass has different human traffic will begin to build up in
growth requirements, the soil.

B

Many rehabilitation attempts on camp-

sites fail because managers do not reallze Sometlmeslt is necessary to remove
that adequate amounts of sunlight must improvements on the land. The Chattooga
reach the ground for grass and tree repro- Wild and Scenic River Management Plan
duction to begin, thus it may be necessary required obliteration of portions of a

to remove" some of the shading overstory campground and change in type of use from " "

trees. Corde11 et aZ. ( 1974 ) found vehicle access to walk-in. The gravel on
thatreduclng canopy cover to 60 percent surfaced roads was loaded with a front end
doubled grass cover produced under a 90 loader into dump trucks and spread on
percent canopy and reducing canopy to another road outside the corridor that

30 percent more than tripled grass production, needed gravel. This removal accomplished
, two jobs. First it resulted in a net

The additional cost and effort of saving of $2,500 for the road getting the

mulching freshly seeded areas with hay or gravel and second, it resulted in a much
some of the woven mat materials is often better job of revegetating on the old road
Justified, especially in sloping areas that would not have been possible with

or areas with poor moisture capacity. In gravel in place.
some dry areas irrigation may be the only
way to establish a hearty vegetative mat.
Because of the wide variation of the growing Facilities, such as 2,500-pound concrete

conditions of our nation, it is pointless tables, that were located too close to the
to discuss the specifics in this paper. Chattooga were also removed. The decision
However, l_cal county agents and Soil was made to move the tables intact. Local
Conservation Service representatives are residents may be extremely resentful of having

happy to work with managers seeking current their recreation facilitles closed and from
information in this specialized area. a public relations standpoint, it may be

worth the effort to try to salvage and move
Because a natural appearing landscape improvements such as tables to another loca-

ls one of the chief reasons people seek our tion even if the cost is higher than destruc-
rlversand lakes, managers should strive to tion of the old and construction of the new.
use natuxe or natural appearing plants in However, on the Chattooga, it turned out that

restoration work whenever possible. Normative the concrete tables were moved from the river
plants such as Lespedeza and Multiflora Rose at a savings of more than $100 per table.
look out,of place. In high visibility areas
use ofexotlcsis justified only if growing A restoration project is not something
c0nditionsare so severe that natural grasses that can be forgotten after the work is

and shrubs will not do the job. done. The manager needs to keep checking
to make sure the new vegetation is being

If a manager cannot find commercial protected and has the fertilizer and water
seed Sources for plants he would llke to use it needs.
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. "ABSTRACT.--Discusses (i) the trend toward developing "

: research capacities in field organizations of national
parks, recreation areas, or wildlife refuges, (2) factors
that seem to be important in making that kind of a ; "
research capacity most useful, and (3) some implications
for education in recreational management and planning.
A detailed case history of the development of a river

.= research program in one field location--Ozark National
Scenic Riverways in Missourl--is given.

Today. recr_tion nmnagers--especially WAYSTO OBTAINNEEDEDRESEARCH
of river areas--need an improved data base
for various reasons: increasing use of Recreation resource management agencies
recreationareas, conflicts among users, have been getting research done for several
more public scrutiny of management decisions years. There are 3 general ways to organize
and Challenges to decisions in courts of law. to obtain research data as the need increases:

It is becoming imperative for an in- I. Create central office planning-
icreaslng number of field units to have a research units.

• database that goes beyond traditional 2. Create the traditional separate
resource inventory types of data, so they research units and management units.

can deal with new and undefined management 3. Place researchers or research-
phenomena, This calls for research-tralned trained personnel in field units, i.e.,
personnel and the use of research methods, individual national parks, recreation areas,

wildlife refuges, or equivalent management

This ipaper outlines various ways in which units.
outdoor recreation resource management agencies

respond to needs for research-based informa- An example of the first way would be
tion. It is suggested that there has been the Research Section of the Long-Range
a shift fromattempt s to simply issue contracts Planning Division of the State of Illinois
for research (the "purchase" model) toward Department of Conservation. Three research- •
developing an "In-house" capacity to initiate ers with Ph.D.'s (in economics, psychology,
and evaluate research on field Units (the and wlldlife biology) design and contract

I!
"process consultation model). A case research for the Department. An example of

study of one field research program at Ozark the second way is the USDA Forest Service,
Hational Scenic Riverways illustrates how which has followed the model of agricul-
such a program evolves on a management unit. ture by using regional research experi-
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ment stations. The third approach-- In the above examples, one common factor _': ....

emphasized in this paper--has been used was the continuing dialogue with university
by the National Park Service, which has researchers in recreation research rather
tended to place researchers on individual than simply contracting for research, schein
parks as part of the management unit. In ( 1969 ) has noted that the most prevalent
recent years, several other agencies (U.S. model of consultation has been the "purchase ! $Fish and Wildlife Service, Tennessee of expert information or an expert service".
Val!ey Authority, and some State agencies) This "purchase model" works well in established
appear to be follOwing this latter pattern, fields, such as engineering, where the manage-

ment unit can clearly define a need and
Managers have been faced with the need specify information needed. For less clearly

to determinerecreational carrying capaclty. 1 defined situations, he suggests the usefulness

Such a determination is often complex ( Nagar of a "process consultation" model. This
1964 , Lime 1975a, Marne11 1976 ), localized model involves the managers and researchers
in nature, and new to research. For these in a period of Joint diagnosis, to explore
reasons, and because of the difficulty of the relevance of various approaches to the

obtaining r_search funds for field units, complexity of the particular situation
managers have tried various approaches to before initiating research.
get the needed research done on their units.

' Recreation field units are usually some

One way this has been done is the distance from universities or other research

approach of theMissourl State Parks System facilities. As the need for data on carrying
in the.mid-1960's. The Director of State capacity grows, there is a trend toward placing

Parks initiated a grant of a few thousand research-tralned personnel in field units
dollars to the School of Forestry at the where they can act as a "process consultant", . .

University of Missouri to support the a link between the managers and various kinds
new and developing area of recreation of researchers. This utilization of a research-
research. This tended to facilitate a trained person to facilitate research efforts
series of discussions between university has been tried (although with somewhat different

and State park personnel, but nothing very institutional arrangements) at 4 of 6 major
specific resulted. The State Parks sub- recreation resource management units within
sequently switched to contracting for 200 miles of Southern Illinois University.

specific studies to be done. Another
example iS the arrangement worked "out with
the National Forests in Missouri and

California, with the St. Louis County A more important reason for the addition
Parks Department, and with other field of research-trained people to recreation

management units. In these cases a graduate management field units is the relative new-
student was employed as a summer employee hess of recreation research. In such complex

Or intern to work on specific research matters as carrying capacity determination
projects along with other duties, for large wildland areas, decision inputs

are still being identified and methods of

Other units, e.g., Land Between the measurement are still being worked out.
Lakes administered by the Tennessee Valley Thus it is often not feasible for a recrea-

Authority in western Kentucky, have worked tion management unit to simply contract for
to develop "outside" funding sources, such research services (as in the "purchase"
as the Coleman Company, American Motorcycle model cited above). Rather it is necessary
AssociatiOn, and American Honda, to support for research-trained individuals to work

mutually beneficial research by university with managers on-site to develop a diagnosis
'researchers. of particular research needs, and then often

to work with other research specialists to
obtain research that is needed. Additionally,

IData and insight for this paper come a research-tralned person _n a management

from the s_nior author's dual interests: unit can interpret the results of a research
(I) how land manngers develop measures for project to managers and others, and help to ,
determining recreational carrying capacity, implement the findings of contracted
and (2) how administrative organizations research.

adapt to changing demands (Whyte 1969).
Studieshave been facilitated by offering What kind of a person should be recruited

II II

the services of graduate students (who as research-trained for field level organi-
derive their theses), zations? How might that person be identified?
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How-.will such a person "fit in" to the existing Missouri (about 150 miles), make the area

organization? What kinds of adaptations in a favorite for canoeists. From relatively
organizational operations will be necessary few canoe float trips in 1964, floater use

for the researcher to function effectively? had ;increased to approximately 150,000
Is this recruitment analogous to the additlon floater days in 1974 ( Wehrung 1975 ). |

of specially trained persons for other Some sections have become quite congested | I
0rganizational needs, such as engineers or with canoes, especially on summer weekends.
architects? ..

• In October 1971, an aquatic biologist
TWo observations might be offered about .wasadded to the ONSR staff. He had previQusly •

recruitment, First, it is usually desirable worked at Yellowstone and Yosemite National

to recruit someone who has conducted research, Parks. His assignment was to evaluate the

or received part of his training, in the status of the river fishery, which had long
field, second,, it might be well to ,visit upheld an outstanding reputation but was
various universities to learn which ones claimed to be declinln8. Shortly after his

have some fieldwork in their research arrival, however, the biologist sensed that
training ..... a crisis was forming in connnection with the

' exploding popularity of canoe floating at

The latter may Stimulate university , the Riverways. Concerns about the fishery
research training programs into more aware- diminished as attention focused on river use.
hess of field needs. It may also suggest
research opportunities, and the need for The biologist £ecommended a compre-
add itional kinds of training. Specifically, hensive research program dealing .with this
in addition to continuing to improve research matter to the ONSR Superintendent and this
training, it may be important for graduate was concurredwlth--even though it would "
students to learn more about the complexity take several years, and almost no research

of field Operations, and to gain a better funds were available.
awareness of the nature of administrative
organizations and the pressures involved in By July i0, 1975, the National Park

decisiormmkin8. Service summarized the six approaches of
" the River Use Research Program at Ozark

National Scenic•River.ways as follows:

AN EVOLVINGRESEARCHPROGRAM--ACASEHISTORY
1. Hiver-_raffic Investigations--

At .this point let us examine a research These document the volume, composition,
program.and study what has happened with the and distribution of river-trafflc; access

organization and the perceptions of the use; float trip patterns; floater camping
people involved, trends, etc. The program relies on

remote sensing technologies, survey data,

One management unit that has initiated and computer analyses.
a field research program is Ozark National

' Scenic Eiverways (ONSR), a National Park 2. Floater Impact Evaluation--

" Service unit that has responsibility for Evaluates environmental impacts associated
administering some 140 miles of the Current with use along the river corridor. Problems
and Jacks Fork Rivers in south central of erosion, soll compaction, vegetation

Missouri Ozark Natlonal Scenic Riverways response, etc., are being investigated.
.was established in 1964 to become the

Nation's first Scenic Riverway. The area 3. Sociological Aspects of River Use
is administered as a National Recreation. ut ONSR--A series of studies that yield
Area. information on floater attitudes and per-

ceptions, i.e., effects of crowding, float

The area was set aside as a Scenic group structure, user-group conflicts, etc.

Riverway because of its many large and The data is gathered through the use of OMB-
unique Springs which keep the'rivers cold, approved questionnaires. The studies are ,
clear, and moderately swift. It contains available in thesis form.

classic examples of Ozark mountain scenery,
and the National Park Service maintains
examples of native Ozark cultural activities 4. Safety Evaluation of River Use at

for interpretive programs. These character- ONSR--Emphasizes the heavy-use access points
istics, plus its proximity to St. Louis, and critical enroute areas alone the river.

• ,
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-, 5. Water Q_ality of Current and Jacks questions were raised about river users,
Fork,Riverg--A baseline study for future their motivations, and their perceptions
monitoring of water quality. Correlation about ONSR. The identification of program
of water quallty With river use is included needs evolved into a dynamic process,

as a study objective, constantly being revised as new inputs

became available, or as demands for new I
6. Eoonom_ Impacts of ONSR--A study information arose.

to evaluate the impact of ONSR and recrea-
tlonal floatlng on local and reglonal Research outside the agency

economies, researcher's speclallzation focused first
on the problem of determining how many

Reports for most projects are to be canoes were floating the R/verways. It
completed byDecember, 1975. A Summary was known only that there were "a lot" and

Report prePared by the NPS will be available that the numbers were increasing each
byDecember, 1976. This will include findings year. The researcher, with a background
and recommendations of all projects completed in electronics, responded by developlng

to date. This report will be fact-flnding a sophisticated low cost monitoring system
only rand will not constitute a River Use for accurately measuring numbers of floaters

Management Plan. , (Marnell 1975 ). This was later expanded
• into a complex program involving several

A formal River Use Management Plan techniques to yield data on a broad range

will be developed following the opportunity of use-parameters.
for public input and a review of various
alternatives. No data can be given for Contact with "outside" investigators

implementation of a River Use Management began with university researchers who had - -
Plan since this will ultimately be contin- previously conducted studies in the area,

gent upon an approved Master Plan, ful- or had otherwise expressed an interest in
fillment of NEPA requirements to support lending assistance. The agency researcher

the plan, and the followup process of also met with State Conservation Department
additional public review, personnel to learn of their experience in

the area prior to its designation for

The evolution of the research program Federal management. Followup on these

iS much more complex than is indicated by meetings and attendance at various research
the above summary. It is worth noting conferences produced new information and
that the biologist's role shifted from additional contacts. As funding became
researcher to research coordinator to , available to support the research program,

information disseminator. It might be it was applied first to studies where
well at this point to examine the per- special equipment and laboratory processing
ceptlons of participants in terms of was required (i.e., water quality
what has taken place, investigations). Funding was later

diverted to graduate student projects.

, _ As the research program developed,

The Agency Researcher's Perspective two unforeseen demands began to draw on the
agency researcher's time; (i) more time was

After securing approval to embark upon a needed for administration and overall
river use research program at Ozark National coordination of research activities, and

Scenic Riverways (rather than "stock fish"), (2) requests were being made more frequently
the agency researcher proceeded by (1) for presentation of research findings. There

identifying specific problems, (2) immediately were many frustrations involved in research
starting research in several disciplines, contracting and in securing administrative
includlng some outside his own speclallty, clearances (i.e., "red tape" for approval
and (3) making contact with "outside" of survey questionnaires, etc.). Also,
researchers to gain from their expertise the task of locating and arranging for

and tO encourage their involvement in the services of people possessing certain ,
the research program at ONSR. skills, often with only limited funds

• available, required a rather personal
Identification of research needs involvement at times by the field scientist.

began with concerns about the lack of Requests for presentations of findings ranged
information on several basic aspects of the from "in-house" briefings for supervisors
problem. Aside from environmental matters, and associates to appearances before local
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civic groups such as Rotary Clubs, Chambers to manage the rapidly increasing river use
of Commerce, etc. There have also been greatly outweighed the concern for fishing
increasing requests for presentations at conditions.
regional and national meetings, such as
this one. These are seen as opportunities As the researcher developed his study

for constructive discussion and the program alone with a work accomplishment
learnlng of new ideas, schedule, time became critical. It was

necessary to place a moratorium on all

What effects have these role changes had commercial river use operations in order

on the agency researcher? A few peers have to limit increases during the study period.
been Somewhat skeptical, as though he had
defected from the "purlty" of his discipline. Pressures have been increasing
However, this has been largely offset by annually to effect changes in that moratorium,
stimulating and productive associations with and these have ranged from polltlcal to court
researchers in a variety of dlsclplines, action. Support for the interim management
For example, recreation researchers interested position also has been substantlal, and has

in carrYin& capaclty determination have included Congressional backing.
become interested in the scope and complexity
of the program at ONSR. A comprehensive research program was

' required to provide the necessary data for
Perhaps the main reward for the field the purpose of developing a management plan

researcher in this type of situation is the for the protection and use of the Ozark
feeling:of having made a Contribution to National Scenic Riverways. A firm position
the decislonmaking process, on interim management controls was mandatory

to provide an adequate fact-flnding period. " "
Whatever the outcome may be on the river

use issue at ONSR, the agency and the general CONCLUSIONSpublic will at least have the benefit of a

substantlal information base to work from. All three ways of gathering research data

'. The Area Manager's Perspective for recreation management (I) central office
planning-research units; (2) experiment stations

The field biologist position was established by the managing agency; (3) placement
established at Ozark National Scenic River- of researchers or research-trained personnel

in field units, continue to be important.ways (NSR) to accomplish rather specific tasks.
The position was assigned as a staff type Job However, there is a trend toward supplementing

the first two ways with the third in the lowerreporting directly to management but having
routine contacts with all other staff as well Midwest and the upper South.
as line personnel.

The area manager had earlier experience Instituting an effective research program--
wdrking Wlth researchers such as hiscorians such as the one described in the case history--

and archeologists, plus professionals in takes time. Do not expect "overnight" results.
the fields of engineering, landscape As with adding Other specialized persons (such
architecture, and architecture. It had been as landscape architects or engineers) to field
his observation that few problems are encountered management staffs, it will take time for a
in "fitting in"a researcher or professional researcher to learn about the area, make
into afieid management organization. However, necessary contacts with supporting persons,
a lack of appreciation and understanding of and to collect and analyze research data.

The case history research program at Ozarkmanagement needs and pressures more often occurs.
National Scenic Riverways has been operating
for 4 years. If you foresee research needs

After a short period of orientation on on your management unit, the time to think

the Part of both the researcher and manager about implementing research is now rather
at Ozark NSR, it became evident that pressures than under "crisis" conditions.

o
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ABSTRACT.--Managementls_ues relating to amount and kind
of river-runnlng use on the Colorado River in the Grand

Canyon were investigated. Results show that use levels
affect number of inter-group contacts, but number of con-

tacts has little effect on perceived crowding or user
satisfaction. Probable effects of an increase in com- .

merical and/or private oar trips are described.

Colorado River trips through the Grand Canyon (and elsewhere) has precipitated

Canyon take from 5-11 days by motor (on the need for research on three management
30-40 foot pontoon rafts) and from 12-18 issues. The first has to do with how much

days vla oar boats, whlch are generally use is compatible with a quality wllderness

smaller (15-25 feet) crafts. Stops are recreation experience. The question is:
made at places of scientific, historlcal, What density levels can be tolerated before

esthetic or recreational interest. At night, an area becomes "too crowded" and no longer
trip members camp on natural beaches along a satisfactory wilderness experience? How
the river. River trips in the Grand Canyon many is "too many" people? What, in short,
can be categorized on two dimensions. They is the sociological carrying capacity of
are either conTnePcial--i.e., run by out- the area?

fitters who are in the business--or private
--that IS, organized by individuals on a
nonprofit basis. Trips can also be charac-

terized, as motor (75 percent of all trips)
or o_Ppowered (25 percent). This issue has received the most at-

tention and much of the literature reflects

, The Issues a "user satisfaction" model. Specifically,
it is assumed that density or use levels

Dramatic increase in use for river- wlll increase the probability of contacts

runnlngonthe Colorado River in the Grand with other groups: that as contacts in-

crease, users are more likely to perceive
that area as crowded, and that thls per-

IThe research reported in this paper ceptlon will, in turn, have a negative
_zs c_otedunder Contract CX 8_1040104 effect on how they define their experience.
be_eent_ Nuti_g Park Semite, G_ (For a review of this literature, see

Cunyon, A_zo_j. and Humun Ecology Rese_ch Nielsen, Shelby, and Haas 1977 ). It Is
Services, I_., Boulder, Colorado, 80S02. expected, of course, that there are dlf- '

Any opinions, findings, conclusions, or ferences among users in their perception
recomm_tions expressed in this paper of and reaction to crowding. Wilderness

are those of the authors and donot _o- "purists," for example, have been identified
ess_lyre_ect those of the National Park as those who share a pro-wilderness Ide-
Service. ology and are expected to be more sensitive
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to crowding than nonpurlsts ( Stankey 1972 , parties, and overall reaction to seeing ........... ....
Sendee e% aZ. 1968 ). another boat or group.

While the carrying capacity issue is Observers also kept a trip itinerary
salient for all wilderness recreation ac- and recorded quality and-quantity of intra-
tivities, two additional issues regarding group interaction. They also recorded

k_ of use are more specific to river "adjustments for crowding" made by the I
running_ One is what we call the "motor- boatman. These occurred whenever trips
oar" issue. This is essentially the went farther or faster than planned, slowed

question of whether motor travel should be down, changed the location of a planned
phased out--a policy alternative based campsite, or passed up attraction sites
primarily on the argument that motor travel because of the presence of others.
is inconsistent %rlth a wilderness exper-

ience. Arguments in favor of motor trips On the last night of the trip, passen-
focus on their ability to provide a river- gers completed questionnaires designed to
runn!ngexperlence for more people in measure background variables (e.g., age,
less time. A second issue has to do with sex, socioeconomic status, rural or urban

the current unequal distribution of user" residence, outdoor recreation experlence),
day allotments between the private (8 wilderness values, expectations about the

percent) and commercial (92 percent) , trip, perceived crowding, subjective know-
sectors. Very simply, private users want ledge (how much you think you learned),

a greater share of total user days per objective knowledge of the Canyon, per-
season, celved social beneflts of the trip, other

." evaluative dimensions of the trip, and
preferences regarding kind and number of
can_acts. Multlple-ltem scales were con- " +

PREVIOUSRELEVANTRESEARCH structed for most of the attitude and value

variables. A total of 1,009 questlonnalres,
Research on these two issues is scanty, representing a 96 percent response rate,

D_fferences between motor boaters and canoe- were completed.

•isis In the Boundary Waters Canoe Area of

Nor£hern Minnesota have been researched by To provide a methodologically valid
Lucas (19645, 1964c ), who found that canoe- comparison between the motor and oar expe-
Ists disliked meetlng motor boats. Motor- rlence, four experimental trips were ar-

isis, in contrast, were not bothered by con- ranged. Twice during the season, two
facts of either kind. trips (one motor and one oar) were ached-

• uled to leave Lee's Ferry so that they

would meet halfway through the Canyon. At
this point, passengers on the oar boats

PROCEDURE switched to the motor boats and those on
the motor boat switched to oars for the

Data relevant to these issues were gen- remainder of the trip. The 56 passengers

crated by having participant observers ac- on these trips filled out a modified ques-
company a stratified random sample of trips tlonnaire after the first half of the trip
ddrlng the summer 1975. Trips were strat- and the standard questionnaire at the end
ified on the basis Of seasonal use patterns; of the trip. Other data collection pro-
that is, more trips during high use and cedures used on these experimental trips
fewer trips during low use periods were se- were similar to those used for standard

letted. Private trips were oversampled so trips.
that a Separate comparison between them and

'commerCial trips could be made. The total National Park Service records also

sample, consisted of 46 commercial trips were obtained to measure use or denslty
(39 motor and 7 oar) and 7 private trips, levels. Use level was defined as the total

• number of people or trips leaving Lee's
Observers recorded number and kind of Ferry three days before and after a trip's

contacts (i.e., whether they were on the departure date. Thus density can be meas- "
river or at attraction sites along the ured in terms of people or trips per week;
river), kind of trip with which contacts use levels ranged from 80 to 940 people
were made (whether motor or oar, private and 13 to 32 trip per week. As might be
or commercial, etc.), the kind of inter- expected, the correlation between these
action that ensued (if any) between the two measures was high (r=0.94).
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. RESULTS on the river and perceived crowding (r=O.05)
and a statistically significant but iow

Passenger Characteristics correlation (r=O.12, p<O.O1) between at-
traction site contacts and perceived

Like other wilderness recreatlonlsts, crowding. I B

commercial river travelers in the Grand

Canyon (n=849) are a fairly select soclo- Use or contact Correlation with
economic group. Income levels are hlgh; vum4able perception J
half reporting family incomes over $24,000. of crowding 1
EducatiOnal level Is also high; 78 percent
hadattended college, of which 53 percent People per week leaving
had earned a bachelor's or advanced degree. Lee's Ferry 0.05
The average age is 33: 43 percent are River contacts per day .05
married; and the two sexes are equally People per day seen on

represented; 64 percent llve in large river .05
cities or suburhan areas. Only 22 percent Time in sight of people

belong to an outdoor club or conservation on river .03

organization; 31 percent were on their Percent of attraction sites
first wilderness-type trip. (total) with contact s.12

° Average number of people

SociologicalCarryingCapacity seen at attraction sites s.13

" 1

As "expected, probability of contact Correlations between number of contacts
increases with use level as shown in the and perceived crowding were not slgnlfl-

tabulation below, cantly different for respondents who meas- _ -
ured high on several indicators of wilder- :

Correlation with hess values. 1

Variable use level The tabulation below shows that the

• (People per week) correlation between perceived crowding and J

satisfaction is statistically significant {
Trips per week 0.94 and in the right direction (that is, those
River Encounters who perceived crowding showed less satis-

Contacts per day .68 faction), but not large enough to be sub-
Time in sight (minutes) .47 stantively important (r=0.14, p<0.01).
People per day .65

Attraction Site Encounters Correlation with

Percent of sites (total) Variable overall trip ratingwf,th contact .58

probability of meeting Perceived crowding s0.14

another trip at: People per week leaving !
Little Colorado River 2.28 Lee's Ferry .00
Elves' Chasm .69 River contacts per day .05
Deer Creek' .43 People per day seen on

•.: Havasu Creek 2.31 river .03

All four sites .58 Time in sight of people
,Number 0f people met at: on river s.10

Little Colorado River 2.25 Percent of attraction sites

ElVes' Chasm .43 (total) with contact -.01
Deer Creek 2"26 Average number of people

' Havasu creek 2"33 seen at attraction sites .02
All foul sites .51

In sum, the data provide only partial

Thus, theflrst part of the carrying confirmation of the user satisfaction carry- ,
capacity model is confirmed, ing capacity model. Use is positively cor-

The tabulation below, however, shows related With contacts but contacts show •
that there was no:-relation between contacts little relation to perceived crowding, and

perceived crowding seems to have little to
do with user satisfaction.

2p<0;05. All other probabilities are
less than O.01. Sp<O.01.
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Exp'lanations for the lack of emplrical might reasonably affect the quallty of a L ............'
confirmation of the carrying capacity model trip. This is supported with data shown

seem to fall into two categories: (I) those in the tabulation below, which lists trip
that assume the model is incorrect; and (2) features that were related to user
those that assume the model is correct, but satisfaction.

that for various reasons data from the Correlation with

present study don"t support it. Those in Variable trip rating scategory 2, for example, argue that current
density _levels are slmply,not high enough
to affect the user's experience. A higher Personal Benefits

use level (e.g., over a thousand people Subjective Learning 0.31

leaving Lee's Ferry per week rather than Personal Growth .19
the current average of 660, and seeing I00 Social Aspects
people from other trips per day rather than Quality of Group

the curren_taverage of 72) might 'show a Experience (subjective) .32
significant effect on perception of crowding, Accessabilty of Boatmen .32
which would translate into a negative expe- Rating of Boatmen .37

rlence by _the user. Passenger Role was
Unamblguous .28

A Second explanation is that the re- ' Wilderness Character of the
lations specified in the model wili hold, Experience
but not for the population we tested. It Being in wilderness an

has been suggested, for example, that those important reason for trip .20
likely to be sensitive to crowding (and Pace of trip perceived

therefore show a negative reaction to as leisurely .29 " "
higher use) have already reacted by going Evaluation of trip as a
elsewhere--i.e, to 'less crowded places. "nature experience" .31
This is referred to as the displacement Trip perceived as "noisy" -.24

phenomenon, meaning that more sensitive Use impact perceived as
users have been displaced by less sensitive high -.20
ones It is consistent with the fact that Would prefer more

this was the first river trip (62 per- conveniences -.29
cent) and the first time in the Canyon Other
(90 percent) for a large proportion of the Weather perceived as bad -.22

population. Was unprepared for trip -.22

The high percentage of flrst-tlme users In short, a multlvarlate user satisfaction
model is more consistent with our findings,

in the rlver-runnlng populatlon sampled sug-

gests another explanation for lack of era- and the tradltlonal model seems to be
plrlcal Support of the model, but in this oversimplified.
case the model is considered incorrect. It

may be that the carrying capacity model as- In addition, there is the effect of
Sumed tO0 much. That is, one must be aware the Canyon itself to consider. The Canyon

of a norm or standard about crowding in the is a spectacular natural phenomenon, and
wilderness before one can define it as seeing it from the river is in many respects
having been violated. The lack of empir-
ical supportive data for the model may be a unique experience. It may be that this
due simply to the fact that current users slngularlty overshadows the effect of other

• trip features (e.g., contact with other
have no specific expectation or norms about trips) and makes them seem trivial or minor
'what is an appropriate contact level, in comparison. (We do know, of course,
More than half of the respondents did not that some varlables are not completely
know what to expect in terms of river con- overshadowed by the physical setting).
facts, and a thlrd had no expectation re-

gardlng the number of people they antic- The traditional carrying model may be ,

Ipated seeing relative to the number ac- incomplete in another way. Research on

tually seen. density and crowding effects in other areas
(e.g., urban settings, dwelling places,

The carrylng capacity model may be public settings, etc.) suggests that people
incorrect in another way. Perceived crowd- respond to increased density with a variety

ing is only one of many variables that of adjustment mechanisms that decrease the
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probability of undesirable contacts. The higher use levels will probably have llttle
assumption is that stress or other forms effect on satisfaction. Overall, data from
of malcontent are thereby avoided. Some- this study suggest that managlng for user
thing similar may be happening on the satisfaction (i.e., with the carrying ca-
river. If adjustments for crowding are pacity model in mind) means an increase in
made as use levels increase (as shown in use level. Indeed, if one did build a

table 1), some kinds of contacts may be tram in the Canyon (a posslbility we asked
avoided. Table I shows that number of passengers to respond to), one could cer-

changes in plans per day is related to tainly increase the number of people served.
density, whether measured by number of And it's likely that they would evaluate 1
trips leaving Lee's Ferry or by number of their experience as a positive one. Such
river contacts per day. Likewise, the total a policy, however, would drastlcally change

number of sites visited is negatively re- the character Of the river-running
lated to these two use measures. These experience.

relatlon6 hold for both motor and oar trips,
which indicates that the adjustments-use In the case of the Grand Conyon, for

relation is not dependent on travel model, example, there is conslderable evidence
It may be that crowding adjustments are , that both passengers and managers define
keeping certain types of contacts to a the area and river-runnlng experience as

minlmum--for example, those at campsites, a wilderness one. The vast maJorlty of
This would keep total contacts down, there- river travelers defined their trip as a t
by _educing the potential effect of in- wilderness experience. Ninety-one percent
creased use levels. The relation between agreed that they would consider the area
density a'ndadjustments for crowding, of "wilderness". Most people (65 percent)
course, does not explain the lack of re- preferred tWO or less river contacts per
lati0n between contacts and perceived day (low use), and almost all (90 percent)

crowding or that between perceived crowding preferred to camp away from others.
and user satisfaction. Furthermore, people generally viewed the

Table l.--Correlutions of use levels with udjustments for crowding

: : correlation with
Use level : bown river use : Down river use

• , Variable (Lee's Ferry) : level (river :level controlling

• :contacts per day): for propulsion
Changes in plans

per day (No.) 0.23 10.47 10.44
Sites visited (No.) -.12 I-.42 I-.30

Average length of

stop.sat slte.s -.12 *-.29 -. 13

*p<O.05. ]

While this discussion has been rather Canyon as a place where developments and
theoretical, there are policy reasons for conveniences are out of place. Only 10
ascertaining the accuracy Of the carrying percent felt there should be more develop-
capacity model. If the model is correct, ments llke Phantom Ranch, and only 7 per-

but empirically not confirmed because of cent favored building a tram into the
less than effective use levels, carrying Canyon. A similarly small number favored
capacity based on user satisfaction will more conveniences (9 percent) and better
eventually be reached when use increases, facilities (12 percent) on river trips.

If the model is correct, but not empirically
confirmed because of particular character- To the extent that wilderness recrea-
istics of the population tested, use in- tion is associated with low use and few e

creases Will have little effect on users' contacts, then higher use levels will
evaluations of river trips in the Grand change its character. People will still ;

Canyon. Use levels could probably exceed have a "good time" but they will no longer I
an average of 56 trips per week, which define It as a wilderness one. The question
would result in 9 or 10 contacts per day is whether managing for satisfaction is the
and aggregate user satisfaction would con- most reasonable strategy for wilderness
tinue to increase. Likewise, 'if the model recreation From a management perspective,
is either too simplistic or incomplete, it might make more sense to define the
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kind or character of the experience one have more people per boat, have more con-
wants to offer and-choose a use level that tact with other parties each day but fewer

is conslsten_ with it. contacts per trip, spend less time in the

Canyon, make fewer and shorter side stops,
MOtors and O_s and make more adjustments, for crowding per

day. Partly because oar trips are about I

Table 2 shows that there are few back- twice as long as motor trips (14 days

gr0und differences between passengers on compared to 7 days), more stops are made

thestandard trips. The only statistically (17 for oar versus 12 for motor) and the

slgnlflcantdlfferences are that those on time spent at these sites is much longer

motor trips show sllghtly lower education (6 hours versus 1-1/2 hours).

and occupational prestige levels. With

respect to past or other outdoor experience These differences in kind of experience

and artifactuallsm (endorsement 'of develop- associated wlth an oar or motor trip (in

ment of wilderness areas), the motor trip spite of few pre-trlp differences) seem to

passengers are less likely to participate be reflected in attitudes and opinions
in outdo6r clubs and activities and more about the trip itself. Like Lucas, we

likley to favor development. Except for found that most oar trip passengers (92
the former, however, none of these differ- ' percent) preferred to meet other oar trips

enCes is very large. In short,motor and on the river. Among those on motor trips_

oar passengersshow little differences in in contrast, 18 percent preferred to meet
what can be described as pre-trip charac- oar trips, and 9 percent motor trips; 73

terlStics. As a result, a change in the percent said it made no difference. People

proportion of motor and oar trips would on oar trips were also more likely to

probably have little effect on the tom- describe motors and their noise as inap-

positio n of the river-running population propriate. In response to the question,
in general. "Does outboard motor noise bother you?"

94 percent said "yes"; only 18 percent

What about the features of the trip (127) of those on motor trips said "yes".

itself? Motor and oar trips differ in a

number of important respects, as shown in Those on oar trips preferred fewer
table 3. Motor trips are slightly larger, contacts on the river. More than half (54

Table 2.--Background characteristics of passengers on standard and
• combination trips

" _ • : Mean Valuez :
Variable _Correlation! With:'Sta_dard :Combination: t Value

: trip type : trips .: trips : ..

• Demographic Characteristics
Age -.05 32.8 30.9 1.0
Sex3 .01 1.48 1.54 .6
Education -.14" 13.2 13.9 I.I

Occupational status -.12" 5.3 5.5 .7
Income .09 7.4 7.7 .6
Marital status .Ol 2.4 2.2 I.7

• , Number of children .08 I. I I. 0 .2
Present residence

(rural-urban) .03 3.7 3.6 .9
Past residence .00 3.4 3.3 .8

Outdoor Experience and Attitudes
. Membership in outdoor

club or organization_ -.20* I.2 I.2 .3
Time of first wilderness

experience -. 06 3.3 3.5 .8
Experience on other

rivers -.02 1.6 1.9 2.4
Participation in outdoor

activities -. I0" I I. 5 11.3 .5
Artlfactuallsm .16" 12.4 9•4 5.2*

'fStandard(commercial) trips only; coded I = oar, 2 = motor
2All means except those for age and number of children are based on

coding categories and are by themselvesmeaningful only for comparison
purposes.

SCoded I = male, 2 = female
bCoded I = no, 2 = yes
*p<.O01

.
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. Table 3.--Compaa_ison of chur_teristics of motor a_d oar trips ........-;
(con_erciaZ trips onZy)

: Mean ' : ....

:(ayerage)value:t Value
• : Oar :Motor :

Party(No.) 24.1 29.8 1.7" mm
Boats(No.) 5.1 2.0 5.5 m
Peopleper boat (No.) 4.8 15.2 15.7

* Rivercontactsper day (No.) 2.2 3.8 2.9
Rivercontacts(totalno. pez trip) 36.5 23.4 2.8
Peopleseenper day (No.) 44.3 80.9 2.8
Boatsseenper day (No.) 5.4 9.7 2.6
Minutes(perday) in sightof otherparties 28.3 41.0 1.3"
Averagelengthof contacts(minutes) 14.1 I0.2 2.0
Lengthof trlp (days) 14.4 7.3 6.0
Totalnumberof attractionsitesvisited 17.0 1.2.1 2.3
Averagelength'ofstopsat sites (hours) 6.0 1.3 2.4

- Adjustmentsper dayfor crowding(No..) .23 .43 i.6"

*p<0.10. For all otherdifferences,p<0.05. _ .

percen t) wanted to see no other parties, safer, and 48 percent felt there was no I
27percent preferred 1 or 2, and 0nly 19 ' difference. 1
percent preferred three or more contacts

each day. In the motor group, only 38 Since the number of combinatlontrip
percent preferred no contacts, 28 percent passengers was small-,at least for purposes

preferred 1 or 2, and 34 percent would of generalizing tO a larger population--it J
have liked to see three or more parties was important to know whether they differed 1 .

each daY. substantially from other commercial pas-
sengers on pre-trlp variables. Columns 2

combination trip passengers showed a and 3 of table 2 show that they differed
_ather clear preference for th_ oar trip. little from standard trip passengers in
AS seen in table 4, 79 to 91 percent chose terms of demographic variables and arti- i
oar/triPs compared to the 4 to 6 percent factualism (attitude toward development
who preferred motor trips. The most fre- in the Canyon). However, to the extent i
quent reason given for this preference that trips vary by outfitter, results }
were that oar trips are slower, more based on these 4 combination trips (which ]
natural, and the social interaction (in were run by one of the over 20 different

smaller groups) more satisfactory. These outfitters currently running the Colorado-
data'indicate that the oar trip is seen as Grand Canyon) may not generalize to trips l,
m0re'consistent with a wilderness run by other outfitters
experience ..... t•

These findings have important impli-

since there is some controversy over cations f0rmanagement alternatives re- i

the relative safety of motor and oar trips, garding the proportion of motor and oar I
combination trip passengers were asked to trips. While an "oars only',policy would i

- indicate which mode of travel they thought not drastically change the composition of -
was safer: 26 percent considered the oar the population, it would mean smaller

., trip safer, 26.percent thought the motor parties, and more boats per trip, thus

Table 4.--Motor-oar pr, f,reno,_ combination trips i"

: Oar : :Makesno : : Missin$ !' Motor Total I: : :Difference: :Observations
Ifyouwereplanninga tripon _:
anotherriver,whichtypeof

• tripwouldyouchoose? 87Z (46) 4Z (2) 9Z (5) 100Z(53) (3)
Whichwouldyourecommendto a
friendplanninga Grand
Canyontrip? 79Z (42) 6Z (3) 14Z(8) IOOZ(53) (3)

Whichtypeof trip better
enabledyou to"experience"
the Grand Canyon? 91Z (50) 5Z (3) 4Z (2) 100Z(55) (I)

Overall,whichtypeoftrip
• didyou llkebetter? 82Z (45) 5Z (3) 13Z (7) 100g(55) (I)
Whichdo youthinkwas

safer? 26Z (14) 26Zr(1_ ) _8Z (26) IOOZ (5_ .... (2)
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occupying more space on the river. Con- report slightly lower incomes and are less [ ..........

facts per day would be fewer but total likely to llve in cities. They are more
trip contacts Would-lncrease. It's prob- likely to belong to outdoor clubs, and to

able that time in sight of other parties report having had their first wilderness
would be greater because oars have less experience earlier. They have had more

ability to vary their speed, and can't pass experience running other rivers, and are I
other boats as easily. Trips in general more likely to have been down the Grand

would be longer and fewer people per sea- Canyon before. They also participated
son would run theCanyon if user days were more frequently in other outdoor activities,
held tothelr present limit. There would such as campingand backpacking. The larg-

probably be more congregation at attraction eat background differences between the
sites insofar as oar trips stay longer and private and commercial groups exist on the
stop at more sites. Finally, oar trips outdoor experience variables, particularly

Show fewer adjustments for crowding--again experience running other rivers. Further-
partly because of their less variable more, except for income and membership in
speeds. In short, an increase in oar outdoor clubs and organizations, these dif-
trips and decrease in motor trips would ferences remain when controlling on the
mean _changes in downriver contacts. This motor-oar dimension. This means that the

suggests new butnot necessarilylmore or background differences between private and

less solvable contact problems. ' commercial trips are not explained by the
fact that privat e trips are primarily oar.

People who had either a motor or oar When comparing commercial and private oar

experience tended to endorse the kind of passengers Within the motor and oar cate-
exper£ence they had, though oar passengers gories, the differences between them remain.

seem more supportive of oar trips than In short, an increase in private users -
motor passengerswere of motor trips. This would mean some changes in the composition
suggests that preferences and norms about of the riverLrunning population Specif-
contacts and crowding are established during ically, it would increase the number of

rather than before the trip (for most pas- experienced and seasoned river-runners
sengers, at any rate), as opposed to first-time users.

Privateand Co_ercial Trips
Private trips have fewer people, more

Private users are slightly younger and boats, and less people per boat than the
more predominately male (table 5). They average commercial trip (table 6). They

Table 5.--Background characteristics of private and commercial river
_n_r8

:Correlation with: :Correlation with

Variable : trip type : Correlation : trip type
• : (commercial- .with propulsion, controlling _

: private)l .i (oar-motor) 2 _.for propulsion

DemographicCharacteristics
Age -.12" .01 -.12"

,.- Sexs -.16" .07 -.13"
_Education .00 -.10 -.07
OccuPationalstatus -.05 -.07 -.I0

' Income -.17" .13" -.09
Maritalstatus -.08 .05 -.05
Number of children -.u4 .07 .02
Present residence

(rural-urban) -.23" .II* -.17"
. Past residence -.09 .03 -.07

Outdoor Experience and Attitudes

Membership in outdoor club

or organization _ .26" -.25* .10
Time of first wilderness

experience .22* -.13, .15"

Experience on other rivers .57* -.25* .48*

Experience in Grand Canyon .23* -.11" .17"

• Participation in outdoor
activities .34* -.21" .22*

Artlfactualism -.08 .15" .03

1Coded I = commercial, 2 = private

2Coded I = oar, 2 = motor

SCoded I = male, 2 = female

_Coded I = no, 2 = yes

*p < .001
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., "Table6.--Comparisonof characteristicsof privateand commercialtrips .............,
(With separate means for commercial motor and oar trips)

: Mean (average) Values
Variable : All : Commercial : Private

:Commercial%'Motor : Oar : (oar)

Group Structure INumber in parry 28.8 29.8 21.4 17.31
Number in boats 2.5 2.0 5.I 9.4
Number of people per boat 13.3 15.2 4.8 2.0

Time Spent in the Canyon
Length of trip (days) 8.6 7.3 14.4 17.3
Total number of attraction
sites visited 12.9 12.1 17.0 21.3

Average length of stops at
sites (hours) 2.3 1.3 6 0 3.9

Contacts with other trips
Number of river contacts

per day 3.5 3.8 2.2 2.8
Number of people seen per

_ day (on river) 74 80.9 44.3 61
Number of boats seen per

day (on river) 8.9 9.7 5.4 6.3
Minutes (per day) in sight,

of other parties 38.7 41.0 28.3 41.1
Number of adjustments per day

for crowding .40 .43 .23 .26
1This figure is inflated, since one private trip was composed

• of two groups which traveled as one (of 35 persons). Average private
trip size is nearer to 15, and might, according to Park Service
records, be as low as 12.

spend a longer time in the Canyon and visit difference between commercial and private
a greater number of attraction sites, are due to the motor-oar distinction.

Since private trips are virtually a11 oar

trips, it's important to know whether these Private river runners were more likely

differences are due to differences between to object to motor noise and show strong 1
motors and oars, or the co.mmerclal-prlvate preference for oar travel (table 7). They

dimension. When separate means for commer- also perceived more crowdlng--they were 1
%

clal motor and oar trips on these same more likely to say they had met too many j

variables are shown (columns 2 and 3, people during their trip. They were also
table. 6), commercial oar trips differ from more likely to perceive the canyon as J

commercial motor trips in the same ways affected by use. These differences between ]

that privates differ from commercial trips, private and commercial trips are essentially

but to a lesser degree. SO some of the the same differences one finds between

Table7.--Perceptionsrelatedto travelmode

i: Correlatlon:Correlatlon:Correlationwlth

Variable : trip type : with : trip type con-
:(commercial-: propulsion : trolling for
: private) 1 :(oar-motor)2: PrOpulsion /

Opinionsabout i
motor noise .42" -.61" .04

, • Canyon more wilderness
if motor travel banned .37" -.44" .I0

' prefer to run river
with oar trip .45" .63* .05

Contactwith other parties
• prefer to meet oar trips .39" -.53" .04

preferred number of _'
contacts -.18" .21" -.04 _

Perceptions of use _ ,
Canyon perceived as

• crowded .22" -.23* .07
Canyon perceived as " ]

i
4

. affected b7 use .30* -.35" .08
ICoded I = commercial, 2 = private
2Coded 1 = oar, 2 = motor
•p < 0.001
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mOtOr and oar trips (_ol-_mn 2, table 7). tudes, preferences, and opinions about
And when propulsion is controlled for--that travel mode, contacts, and the trip itself.
is, the differencesbetween private and

commercial trips within the category of
oar-motor trips are examined--the dif- CONCLUSION
ferences decrease in magnitude or disappear

altogether. The motor-oar distinction Management implications that emerge
seems t°obe more critical than the private- from this study are:
commercial distinction insofar as attitudes,

preferences, and opin±ons are concerned. (1) Managing for user satisfaction
implies extremely high density levels.

Prlvatepassengers showed a greater This is probably inconsistent with the kind
Willingness to pay for their encounter of experience most recreational managers
preferences, opposed more conveniences, and are expected to provide and is certainly
indicated greater knowledge of the canyon, inconsistent with what is normally defined

as wilderness recreation.

In sum; an increase in the proportion
of pr_ivate_users would have some effect on (2) User attitudes and preferences are

the composition of the rlver-runnlng pop- likely to be developed dul_ng the recreation
ulation. Specifically, the population , experience, and people tend to endorse the

would be younger, include more men, and kind of experience they have. This is sup-
more people with river running experience, ported by the fac:t that there were few pre-
With respect to attitudes and perceptions trip differences between commercial motor
linked to the trips, however, the differ- and oar groups, yet both tended to endorse

ences between commercial and private trips the travel mode they experienced. The
were not as great as those between motor absence of expectations regarding number " _"
and oar trips. Thus an increase in private of contacts and people encountered for
users will have effects similar to that of most passengers also supports this con-
aD increase in oar users. This is not cluslon. It is possible that user pref-

only because private trips are primarily erences and attitudes grow out of the kind
oar trips and share trip features with of experience managers provide. The Ira-
commercial oar trips, but because commer- portance of the kind of experience pro-

cial oar passengers and private oar pas- vided (particularly for first time users)
sengers are more alike in terms of atti- is underscored.

i i
I •
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RIVER PRESERVA TION AND RECREATION PROGRAMS

Robert L. Eastman,Chief
Divisionof ResourceArea Studies

Bureau of Outdoor Recreation

U.S. Departmentof Interior
Washington,D.C.

ABSTRACT.--The circumstances that led to the passing
of the Wild and Scenic Rivers Act in 1968 are reviewed.
Also, the legislation that has been considered and
passed since the Act was passed with respect to adding

_ rivers to the National Wild and Scenic Rivers System
are discussed. I

P

Of the more than 3 million miles of made to identify rivers or river segments
rivers and tributaries in the United States having these values.
pouring their waters down to the sea, many '
have been harnessed for flood control, In 1962, the Secretaries of the Interior "

navigation , hydroelectric power, municipal and Agriculture directed a joint effort by the
and industrial water supply, and irrigation, two departments to set up a national system of
Cities, factories, and homes have been free-flowlng rivers. A wild rivers study
built on their flood plains. Their banks committee was selected to formulate a procedure
have been dumping grounds for waste materials for setting up the system. All of the States
and their water the recipient of our industrial were contacted and with their assistance a llst

and municipal wastes. In many ways we have was compiled of 650 rivers worthy of consldera-

destroyed the beauty and purity of these tion. Field study teams were organized with
streams. Our affluent society has become representatives of Federal agencies and the
an effluent society. It has destroyed States. The teams culled the list down to 67
the water we drink, as well as the values rivers. A reconnaissance was then made of

of fish:and wildlife and scenic and these 67 to determine their suitability for
recreation resources, possible Federal designation. On the basis

of this reconnaissance, a more detailed study
In 1961, the Senate Select Committee was conducted on 22 rivers that appeared to

on National Water Resources recommended: deserve some type of protection or preserva-
tion in a free-flowing condition. Legislation

"That certain streams be preserved to accomplish this objective was drafted and

in their free-flowlng condition submitted to the Congress.
" because their natural scenic,

scientific, esthetic and recreational

values outweigh their values for WILD AND SCENIC RIVERS ACT
water development and control
purposes now and in the future". In October 1968, after 6 years of discussion

and debate, the Wild and Scenic Rivers Act

This recommendation was reinforced by became law. The Act established the principle
the Outdoor Recreation Resources Review that certain selected rivers and their immediate

Commission when it concluded in its final environments possess outstanding sceniC,

report in January 1962 that: "Certain rivers recreational, geologic, fish and wildlife,
should be preserved in their free-flowing historic, cultural, or other similar values .
condition and natural setting". Because of and should be preserved in a free-flowing
the unique scenic and recreational values condition for the benefit and enjoyment of
that certain rivers provide, the Commission present and future generations.
endorsed efforts to preserve them in their
natural condition. To accomplish this The clear intent of Congress in the Act

objective, it recommended that studies be was to .establish a system of areas distinct
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from the tradtttonai concept of a National foreclosed, or curtailed if the river and its
Park. Rather than acquiring a massive land adjacent land were added to the system.
area, the Federal agency managing a component
of the National System is to acquire only a
narrow strip of land sufficient to protect PRESENTSYSTEM
the river environment. The acquisition of

land is limited to an average of no more than Since October 1968, seven rivers have been
100 acres per river mile, and the power of added to the National System under Federal

eminent domain is suspended when fee title administration and 31 additional rivers have
to 50 percent of the authorized area is in been designated for study as potential components
public ownership. Additionally, scenic of the National System.
easements may be acquired in sufficient
amount to make the tOtal acquisition not As of November 1976, there were 19 rivers
more than an average of 320 acres per mile. or river segments, totalling 1,655 miles, In
(This is equivalent to a river corrldor the National Wlld and Scenic Rivers System.
averaging 1/2 mlle wide. ) The effect is to Eleven of them have been added since passage
permit continued agrlcultural and resl- of the Act (fig. I).. R/vet mileages, by
denttal _ ,use _ear rivers in the system, classification, are approximately: Wild, 689;
but to preclude heavy development that Scenic, 463; and Recreational, 503 (cable 1).
would impair the character of the river , Fifteen of the rivers in the National System
involved, are administered by Federal agencies (National

Park Service, Forest Service, Bureau of Land
The wild and Scenic Rivers Act Management, and the Fish and Wildlife Service);

established the National Wild and Scenic four are under the administration of States
Rivers System, initially composed of eight (Maine, Ohio (2), and North Carolina); and on
rivers, and identified 27 other rivers to be two rivers the administrative responsibilities " "

studied for possible Inclusion in the are shared by Federal agencies and the States
National System. of Tennessee, Minnesota, and Wisconsin.

The Act encourages State rivers to be
included into the system by providing that Twenty-four States have a river preser-
upon request of the Governor of a State, vatlon program, backed by specific legislation,
flyers that have been designated by the State to enhance the value of their free-flowlng
legislature as wlld, scenic, or recreational rivers. Two other States have administrative

river areas and that meet the criteria set or executive authority to begin scenic river
forth by the Congress and supplementa! programs or to study selected rivers for
criteria developed by the Secretary of the inclusion in a State system. This does not
Interior, may be protected as part of the mean, however, that all these States have
National System. In addition, the Act strong and effective river-preservation
authorizes the Secretary to provide mechanisms in effect. The programs run the
technical assistance, advice, and encourage- gamut from merely an "intent" to begin a program

ment to the States, political subdivisions, to a few States with established scenic river
and private organizations in their efforts systems and effective land use control measures
to establish State and local wild, scenic, tn force.
and recreational river areas.

' PROGRESSAND PROgLEMS

.RIVERSTUDIESANDREPORTS The studies of the wlld and scenlc river
, proposals have become more complex as a result

River studies are conducted under the of the need to consider the requirements of
leadership of the Department of the Interior the National Environmental Policy Act of 1969
or the Department of Agriculture with repre- (including the preparation of environmental
sentattves of Concerned States, their political impact statements), various State and Federal ,
subdivisions, and concerned Federal agencies, water quality acts, the Principles and Standards
The studies form the basis of reports to the for Planning for Water and Related Land
President and the Congress. Each report Resources developed by the Water Resources
contalns Information and makes recommendations Council, the efforts to sollclt public
about the river's ellglblllty for inclusion participation In the planning process, and
in the National System, and indicates how other leglslatlon. This, together with the
uses of the land and water would be enhanced, efforts to sollclt State participation In the
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[.S, DEPARTMENTOFTHE INTERIOR 1

Bureau of OutdoorRecreation
_ October 1976

I

Figure l.--_at_onal_i_d and _oenic _ivers _stem {
• (As Authorized b_ P._. 90-542As Amended).

acquisition, development, and adm_nistration for consideration by the 95th Congress early
of all Or portions of the proposal, has slowed in the ist Session.
studyprogress.

' .. Although the Wild and Scenic Rivers Act
.. ' Irrespectlve.ofthese problems, nine of establishedaNatlonal Wild and Scenic Rivers _,

the river studies have been completed and System, it did not define the system or
submitted to the" President and the Congress. describe the extent, geographic distribution,
Nine additional study reports are under review and balance of types of rivers to be included.
by the Executive Office of the President. The The Bureau of Outdoor Recreation has begun _
,94thCongress enacted legislationon three of to define what should comprise the minimum' '

• the river studies prior to clearance by the system and is identifying all rivers or river 1
' ExecutiveOffice and, hopefully, the remaining segments 25 miles or longer that appear to

six w_ll be cleared for considerationearly in be free from development,have good water {
the next session of Congress. quality, and sufficientstreamflow to pro- .

vide for a quality recreation experience. ) ,
in i975 and again in 1976, the Departments After review and consultatlonwi_h repre-

of the Interlot and Agriculture Jointly prepared sentatlvesof Federal and State agencies, _t
a list:of 20 additiOnal rivers that they private organiZations, and the public, the
recommend-for study as potential candidates list of rivers will be reduced to those
for addition to the National System. We are best qualified to be candldates for the 'i
hopeful that the legislationw_ll be cleared Natlonal System. A falrly detailed

i
"t
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Table.--River mileage classifications for components of the National

" Wild and Scenic Rivers Bystem, October 1976

River and State : Administering : Classification
: a_ency : Wild : Scenic : Recreational : Total

- ........ Miles ......... _ BBMiddle Fork Clearwater, Idaho USFS 1 54 -- 131 185

f

BB

Eleven Point, Missouri USFS -- 44.4 -- 44.4
Feather, California USFS 32.9 9.7 65.4 108
Rio Grande, New Mexico BLM 43.90 -- 0..25 44.15
•(Rio Grande management by Agency) USFS 7.85 -- 0.75 8.60

Rogue, Oregon BLM 20 -- 27 47
(Rogue management by Agency) USFS 13 7.5 17 37.5

St. Croix, M_nnesota and
Wisconsin NPS -- 181 19 200

Middle Fork_Salmon, Idaho USFS 103 -- 1 104
Wolf, Wisconsin NPS -- 25 -- 25
Allagash W/lderness Waterway,

Maine _. State of Maine 95 .... 95

Lower St. Croix, Minnesota and NPS -- 12 15 27
Wisconsin States of H4nnesota and
_ • Wisconsin' .... 25 25

Chattooga, North Carollna, South
Caro14na, and Georgia USFS 39.8 2.5 14.6 56.9

Little'Miaml, Ohio State of Ohio -- 18 48 66
Little Beaver, Ohio State of Ohio -- 33 -- 33
Snake, Idaho and Oregon USFS 32,5 34.4 -- 66.9
Rapid, Idaho USFS 31 .... 31 - .
New, North Carolina State of _orth Carolina -- 26.5 -- 26.5
Missouri, Montana BLM/FWS 72 28 59 159
Flathead, Montana USFS/NPS 97.9 40.7 80.4 219

• Obed, Tennessee NPS/State of Tennessee 46.2 .... 46.2
Total .05 462.7 503.4 1

- _ IUSFS ffiusDA Forest Service; BLM ffiBureau of Land Management; NPS ffiNational Park Service; FWS = Fish
and Wlldllfe Service.

reconnaissance will be made of the rivers on In addition, under the provisions of

this reduced list to identify their specific the Naval Petroleum Reserves Production Act

qualities and develop a priority ranking, we will be studying the rivers in Petroleum

Followln8 approval by the Administration, Reserve No. 4 in Alaska to determine whether

the proposed minimum system would be transmitted they should be considered as potential
to the congress, candidates for the National System.

,

Although not covered under the Wild and The designation of long stretches of

Scenic Rivers Act, the Department has an rivers as components of the National System

active rivers program in Alaska. In compliance could be prohibitively expensive if large
with the Alaska Native Claims Settlement Act, tracts of land must be bought. Because of

the Bureau of Outdoor Recreation completed this, we are continually seeking methods of

,detailed studies on 28 rivers in Alaska. As providing the necessary land use control to

a result of these studies, the Secretary of protect the river enviroDment without having

the Interior has proposed adding 20 new units to acquire full fee title to the land. Thus,

with a total of 2,753 miles of river to the the proposals, which we hope to transmit to
National Wild and Scenic Rivers System. Congress soon, will include utilization of

Althoug h 16 of these rivers lie within the scenic easements, zoning, and other forms
boundaries Of Other areas proposed for addition of land use control.

:to the National Park, National Wildlife Refuge,

and .National Forest Systems, four rivers with a We see cOntrol of use as one of the

total of 705 miles of river and 800,000 acres major management problems today and one that

Of adjacent land would be established as is going to become even more critlcal as the

separate units of the system, demand for river recreation experiences
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increases and the supply of quality resources be considered wild. Scenic designation seems
decreases. We must have the methods that to be fairly understandable. However,
permit us to deter_ne the carrying capacity recreational classification frequently makes
of a stream that is consistent with the l_eople think the area will be overdeveloped
preservation of the resource as it has been for recreation activities. These and other
classified. Once established, the management misconceptions regarding the program must be
plan for the river must control use at, or corrected at every opportunity if we are to
below, that capacity so we can assure receive widespread public support and
preservation of the resource and a quality understanding.
recreation expereince for the user.

A great deal has been accomplished since
Lack of acceptance on the part of some October 1968, and we are taking significant

segments of the public is another problem we actions to maintain the momentum we have
must resolve. Part of the problem is a matter generated over the past 8 years. In the
Of definition. The Wild and Scenic Rivers short term, we are hopeful that the Executive

Act-establlshes three classes of rlvers--wild, Office of the President will clear for release
scenic, and recreational. Thedifferences the study reports completed by the Departments

between the various classifications are the of the Interior and Agriculture, and the
degree to which there is evidence of man's leglslative proposal to designate 20 additional
presence In the river environment. Wild , rivers for study. Further, we anticipate
rivers are essentially primitive with little that the Congress will begin considering the
or no evidence of man's presence and are proposals submitted under the Alaska Native

accessible only "by trail. Scenic rivers are Claims Settlement Act, including the proposals
largely primitive and undeveloped but are to add 20 rivers to the National System. We
accessible in some places by road. expect to complete our analysis of the ; _"
Recreational rivers are readily accessible Nation's remaining free-flowlng rivers by
by road or railroad, and have some development early 1978. Following that, we propose to

along their shorelines. However, many people develop a Nationwide list of rivers for •
equate "wild river" with a white water consideration by the Congress as potential
experience and find it difficult to under- candidates for study for possible addition

stand how their remote, slow-moving stream can to the National Wild and Scenic Rivers System...

l
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MANAGING CORRIDORS IN MULTIPLE OWNERSHIP

" MichaelF. Priesnitz,Supervisorof _iversSection
Minnesota Department of NaturaZ Resources

St. Paul, Minnesota

James Harri son, Executive Director

. Minnesota-Wisconsin Boundary Area Co_ission
Hudson, Wisconsin

ABSTRACT.--Planning and management techniques for river
corridors in multiple ownerships are described. The

Lower St. Crolx National Scenic R/verway between
Minnesota and Wisconsin is used as an example.

The title can be taken to describe We would like to focus on the particular

either of two situations: first, multiple , problems associated with planning and
public ownership, i.e., local, State, and management of river corridors in public and

Federal lands within a river corridor and; private ownerships i using the Lower St. Croix
second, the existence of both public and National Scenic Riverway as an example of

private lands along a river. Both of these both multl-public and private ownership
situations present planning and managment corridor management.

problems not generaliy endemic to single-

ownership, single-management river corridors. PLANNING
Because of these problems, agencies, and
governmental units must seek creative When an agency sets out to prepare a

methods for protectlng rivers, plan for a river in multiple ownership, it
.. must first make sure that the public is

Irrespective of ownership patterns involved at every step of the process. In
•along any designated wild and scenic river trying to prepare such a document some
the goals and policies are essentially the problems, conflicts, and differences in
same. The policies are generally statutory, attitudes become immediately apparent. It

be it P.L. 90-542 or a State wild and scenic is readily discovered that the ability to
rivers act. However, the methods used to effectively deal with certain "pre-existing"
achieve river protection differ considerably. • problems is constrained by legal, flscal,or

Other parameters. There might be legal

Perhaps the single most important dlf- constraints on controlling of water surface
ference between river management along rivers uses or pre-existing, imcompatlble land uses.
bordered by both publlc and private lands, Multiple ownership rivers are most often
and those not in multiple ownership, is characterized by: virtually unlimited

.. that along multiple ownership corridors access; some incompatible, pre-existing land
there are fewer available management uses; user conflicts; multiplicity of Juris-
options. Specificially , such techniques dictlonal authorities; and overlapping fed-
as userrationlng or establishing a use eral, state and local authorities over land
"threshold" are generally not feasible and water resources. Given this situation,
along rivers where there is considerable some would ask why even try to protect such
private land and virtually unlimited access, a river? Well, these are the ones, in our

opinion, that are most in need of special

Further, in developing a successful protection. Typically, they are closer to

protection program for river corridors, populated areas, yet still in a near-natural
the manager must recognize the importance condition. As such, they can be used by a ,
of the "private" Partner. Cooperation of large segment of the populatlon that will
landowners, local businessmen, citizen never see the "wild" rivers in the less '
organizations, and others, is the key to populated areas of the United States. Often,
success. Constant communication between these rivers are the types of rivers

managing agencies and the public is not a included in state wild and scenic river
luxury, or "something nice to do if we have system or are state-admlnistered components
time." It is essential, of the National Wild and Scenic Rivers System.
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Planning of such multiple ownership MANAGEMENTTECHNIQUES
river corridors means accepting certain
pre-existing land and water uses as Zoning has generally been a poor tool
irreversible. Roads, private developments, for protecting anything, especially scenic
and user conflicts are generally "givens" river corridors. Yet, under some State
before management planning begins. This is statutes and regulations, the effectiveness

why most managing agencies responsible for of zoning as a tool has been significantly
such rivers have established a policy of not increased. For example, the Michigan scenic
trying to turn back the clock but rather rivers programs provides for local zoning
to protect the river in its existing near- ordinances based on State standards. Ohio
natural condition, promotes local land use ordinances to guide

compatible development. Minnesota' s program
Along these rivers, the legal and provides not only for the mandatory adoption

fiscal c0nstraints are often more limiting of comprehensive local zoning ordinances,
to management than they are to river-corrldors based on State standards, but further provides

completely in public ownership. For example, a mechanism for the "veto" of local zoning
an agency can only do so much toward decisions that are incompatible with protect-
regulating_ public use of waters and must ing a designated river and its adjacent

stay w_thin the legal authorities for land lands. However, even the best zoning must
use zoning of private lands. Frequently, , be backed up with some type of acquisition

controls;which are quite desirable from a ( M/nnesota Department of Natural Resources
river protection standpoint would involve 1974 ).
a "taking" of private property rights. In
addition, the acquisition and relocation of
incompatible developments would mean the
acquisition of multimillion dollar townhouses, Scenic Easements
marinas, and other developments and simply is

not a viable management alternative. Scenic easements are being used to
• protect river corridors by both the Federal

For these reasons the cooperation of the and State governments. Although the

public is critical to the success of managing particular terms of the easements vary,
such river corridors. If the agencies they essentially amount to purchasing the

expect the cooperation of the public in development rights on property. In addition,
managing such riversj the public has a right these easements generally do not allow
to expect to be involved in all aspects of public use of a property.
the declsion-making. We feel strongly that

if the public helps write the plan, they'll
help underwrite it. In theory, easements seem Ideally suited

for river preservation. They can protect (

•Rumors, misconceptlons, and misunder- scenic river corrldors, vistas, and _iews

standings are a way of llfe in such govern- without having to purchase them outright.
ment planning. For this reason alone, opening Along most rivers, public use of the entire
the public planning process is quite essential corridor is not feasible nor even desirable.

to publi c understanding and support. Often Scenic easements offer several posslble
the worst fear is the fear of the unknown, advantages to both the managing agency and
As an advertisement states: "The best private landowners alike. For example, scenic

surprise is no surprise". From a citizen's easements generally cost less than fee title;
standpoint this is certainly a fact in the agency can thereby stretch the impact
river Planning. of its acquisition funds. The easements offer

permanent protection that zoning cannot.
The typical ingredients of a management Land remains on the tax rolls; and they have

plan for .a river corridor in multiple owner- negotiation flexibility that fee title doesn't
ship generally includes some local zoning, (negotiable easement terms). From the land-

fee and scenic easement acquisition, and a owner's perspective, they often can use their
recreati0nal development plan. Of course, property as they have in the past, yet they •

e! I!
the use of these ingredients varies are paid for the easement. The landowners
depending On the partlcular river and the also retain the fee ownership of the property,
legislative authority. The effectiveness and tax assessments may go down as a result
and application of these techniques is of the sale of a scenic easement ( Allen
described in some detail in the following and Polland 1974 , Ohio Conservation Founda-
section, tion [n.d.] )
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While the Use of scenic easements for fish hatchery areas lying within the Federal

p_otecting river corridors seems quite zone to remain under State management.
attractive we believe it is still too early
to know whether they-will be a sound invest-

ment. There is not a great deal of history However, there are several other
of successful enforcement of easement terms, reasons why this river-reach represents a

In addition, the "incremental" administrative classic case of multiple ownership river I
costs of easement enforcement, over many administration:
years, may far outweigh the initial cost

difference between easement and fee title (1) At the time the 1972 act was passed,
purchase, approximately 83 percent of the river front

properties on the Lower St. Croix were in

Fee Title private ownership. Not only did this
constitute the great majority of land control
in the corridor, but that control was in

Along multlple ownership river corridors,
fee title acquisition is used in varying the hands of over 1,200 different private
degrees by m@naging agencies to accomplish owners.

their management goals. In Minnesota, fee (2) At the time of the Lower St. Croix

acquisitlon is held to a minimum. It is designation, there were only 2 or 3
generally used only for lands intended to , incorporated communities on all of the 8

I be developed as public use sites and to "instant rivers" in the national system;
consolidate existing blocks of public lands however, the Lower St. Crolx had 15 incor-

I (i.e., wlthin existing parks, forest, and
refuges)' (.;MinnesotaDepartment of Natural porated municipalities in the corridor.

• Since the Federal act--and later State

Resources 1974 ) acts--dld not allow for acquisition of " "

Some agencies are pursuing a goal of property by eminent domain within an
incorporated community which had in effect

acquiring a strip of fee tltle land along
the entlretyof a designated river. Based a proper rlverway zoning ordinance; this

virtually guaranteed that there would have
on 'the authors' experience this is a goal

that is only feasible when the managing to be a strong Federal-State-local govern-
agencies have eminent domain authority, ment management par,tnership if the riverway

• was to have a continuity of protection.

(3) While about half the length of the
Lower St. Crolx riverway is under Federal

AN EXAMP4E" administration, nearly all Of the intensive
THELOWER ST. CROIXNATIONALSCENICRIVERWAY public recreation use areas are centered

around 5 State parks, one State _rildlife
The Lower St. Crolx National Scenic management area, 14 publlc boat/canoe launch

Riverway was established by law (P.L.92-560) bites, 12 county or municipal parks and
on October 25, 1972. Within this 52-mile beaches, and about 20 nonfederal river
reach of river from the dam at Taylors islands. The private operators have 5 canoe

• Fails-St. Croix Falls to the confluence with or boat llveries, 2 excursion boat operations,
theMisSlssippl River, are most of the 8 commercial boat launch sites, and 13

components of the 2 types of multiple marinas (plus 5 more Immediately adjacent
ownership river management. This river on the Mississippi River).
segment was the first to be added by
legislation _after the original eight (4) The entire Lower St. Croix river

"instant" rivers were placed in the National is also under the jurisdiction of the U.S,
Wlld and Scenic rivers system in the organic Army Corps of Engineers and U.S. Coast Guard
act of 1968 '(P.L.92-542) . It is perhaps for navigation channel maintenance and

the most Urban of all national system marking. The entire federal zone is
segments, and it _was because of this charac_ identified as "an authorized 3-foot channel"

teristic that the 1972 act had to be a but the Corps of Engineers has not dredged
cooperative effortbetween the States of the reach since 1906 near the end of the ,

Minnesota and Wisconsin (whose common border steamboat and loggin era. The lower 25-mile

is formed by the river) and the federal State zone of the riverway is part of the 9-
administration. The 1972 act specified that foot navigation system on the Upper
the upper 27 miles would be managed by the Mississippi waterway allowlng for full-

National Park Service and the lower 25 miles sized tow boats and barge tows to navigate
by the 2 states, with the State park and from the Mississippi as far as Stillwater,
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Minnesota.. Barge tows do ply the river as other guy do it". :Therefore, consistent
far as the large Allen S. King electric river management requires an effort to ,
generating plant _on-the Minnesota side, continually inform' local riverway leadership,
carrying approximately 1.5 million tons of and to bring them in at the "action" level.
coal annua_y (_'U.S.Department of Interior The authors are convinced that without

J

1975b 197.6). fairly widespread and artlculate publlc

support, a river management plan in a _

One might well ask why such a complex multiple ownership river corridor will bearea should even be nominated for inclusion unsuccessful.

in the National Wild and Scenic River System? 1
The reason is that the Lower St. Crolx still The second reason why this program is

possess oUtstanding scenic and recreational effective is that the mco_gi_ agencies )
amenities; even today, most of the valley have cooperated closely in the achievement

appears to the observer to be relatively of their management goals. The fact that
unspoiled: ' the river is "interstate water" is a

blessing in disguise because the two States,

In a polltlcal sense, it is commonly in Joint legislative action in 1965,
said In the local area that the citizens established an interstate commlssion--known _

designated this river themselves years as the Minnesota-Wisconsin Boundary Area
before the Federal and State governments ' Commlssion--to be an unofficial coordinator

did. Indeed there was a tremendous amount and watchdog over river pollcles and issues.
of spontaneous citizen activity directed at The commission has been heavily involved in
preservation of the exceptional qualities the task of "tying together the loose ends"
of the Calley in the early 1960's when of Lower St. Crolx River management. .

the largest electric utillty in Minnesota
proposed to 'construct the Allen S. King

plant al0ng the Lower-St. Crolx. This 500- Cooperation and coordination of managing
megawatt coal-flred plant was the first bodies is essential. After 4 years of
major industrial intrusion .into the valley experience working together, the two State

siflcethe end of the logging era in 1914. governments and the National Park Service _,

easily saw the wisdom of developing a semi-

formal managment partnership. In August of

Despite the great complexities of 1973, Governors Anderson of Minnesota and i
•multlple ownershi p management of the Lucey of Wisconsin Joined Wlththe Regional

Lower St. Crolx, there are two fundamental Director of the National _ParkServlce in Ireasons why this program is effectlve,_ The signing a cooperative' agreement in which
first reason is that pub_io support for the three "partners" pledged to work together 1

Pivef_ _ proteotion and management is still to protect the rlverway under the umbrella j

quite _gh. The processes of formulating of the Joint master plan and the_coordination
management plans for the riverway have been of the Minnesota-Wisconsln Boundary Area

kept wide .open; thus, there has been an Commission. _,
unprecedented opportunity for local officials

and interested citizens to participate The Lower St. Crolx Management Commission, }
directly in the'shaping of the management composed of top representatives of the Minnesota

• ]

of the Riverway the citizens designated and Wisconsin Departments of Natural Resources

and the Riverway management of the National
• There has been some lack of continuity Park Service, has established a work Lng 1

among local _leaders over the period of technical committee which meets monthly Under
involvement. One of the reasons has been the chairmanship of the executive director I

that many of those who were active in the of the boundary commission. _ All matters $_
"local governmental conference" in its having to do with the management of the

formatlv_ years are no longer in office, rlverway are discussed at these meetings i
'- _ ,

This would be expected in any similar and if necessary, brought to the management
m_ltlPle o_rn@rShlp river situation. In

commission for discussion. This tool ! ,
addition, one of the greatest .dangers in provides for effective communication, '

the implementation phase of river management promotes a spirit of cooperation, makes the i
in. a multiple ownership situation is public '_ program operate efflclently and provides
apathy. Once river designation Is achieved for joint ventures, (such as an upcoming
and management activities begin, there is river use survey which could not be,
a tendency on the part of the local and -_ accomplished independently) '_
private partners to s_t back and "Let the

i86 . _ -._ " -t
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" REGIONAL RIVER RECREATION MANAGEMENT _..........•
°

- RObertYearout,Conoeseions MovementSpecialist
National Park Servioe, Grm_-Teton National Park

Moose, Wyoming iArthurSeamans, District Ranger
USDAForest serv¢oe, _ezperee _ationaZ Forest m

OraneeviZZes !:
: " LarryLee,Beereat_on P__r (_

Bureauof _d Management _,
Salt X_ke Cityj Utah ,'

i

ABSTRACT.--Describes the evolution of the I nteragency I "
Whttewater Committee; its present functions; and its

potential for the future. Emphasizes the need for con- _,
slderlns a regional approach to river manage_nenc.

J

. I •
J

INTERAGENCYWHITEWATER" Conferences have covered such diverse. •

" COMMITTEE/CONFERENCES topics as noncommercial use, U.S. Coast
" Guard regulations, transfer of commercial ,_

Historyand Development permits, human Waste disposal, food handling, r
State and Federal cooperative river man-
agement programs, safety, and season-end

In February 1973, representatives of reviews at the fall sessions.
the Bureau of Land Management, National
Park Service, and USDA Forest Service held Half of the February 1976 session was
a meeting in salt Lake City to consider devoted tO river researCh pr0grams. Man-
connhon river mnagement p_obiemS and .p_o-. agers Were Cautioned thac _eSearchers can
grams. They were impreSSed by the c_on- nbt and should not a_ttemPt t0 pr0vtde _all
ality of their problems, and the fact that of the answers and write the manager's man-
commercial river outfitters were better agemenc plan. However, research can pro-
informed on whac was going on, regionally, vide valuable, and probably essential input
than 'they Were. Consequentiy, they met for management.
again the fol16wlng August, at Dinosaur
National MOnument. As a result, an Inter- ManagementGuidelines
agency Whltewater C0mmlttee (IWC) of five
agency: representatives was established to The Interagency WhlteWater Management

develop Whitewater Management Guidelines. Guidelines m '' I S _ % a policY statement, nor
, does it constitute or have basis in scat- (_

' . ' utory authority, but rather It is a I document
In November 1973, the IWC was expanded which the managing agencies can use u8

to nine members: three from each agency to guide __. apF_op_f_..Ne$*C_e_, %_e /_C
insure representation from a wider geo- _r _he guidelines deo_de L_ou_ r_ver m_n-

graphic area. It has since functioned as a ugem_nt or Operational deoisio_e. Such
sterrlns commlttee on a year-round basis, decisions are decided by the appropriate

providing con_Inulty of communlcatlon and agency..."

informational services, and plannlng future
conferences. A repreSentaelve of the U.S. The Guidelines cover management obJec-
Coast Guard was added to the Commlttee in tlves, capacltles and lim_tatlons, alloca-
November 1974. Representatives of the Corp tlons and allotments, commerclal operations,

of Englneets, Bureau of Reclamation, and noncommerclal permits, operatlonal require-°

Bureau of Outdoor Recreation attended sub- ments, research, safety, and interagency '
sequent confe¢ences. Although the committee . cooperation. An .appendix includes listS.
functions as ,a Federal asency comkLttee,, of about 125 managing agencies, commercial
State _and local agencies as well as private outfitters, and first aid and safety sup-
organizations have participated in plies; use statistics; a Suggested commercial
conferences, permit as Well as noncon,her_ial river trip
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application and permit; public health more restricted and the numbers of users
standards; a review of current allotment increase, use pressures seem to shift to
methods and permit requirements for indi- other rivers and to other regions. Existing
vtdual rivers; and information on navigable problems on one river become the future
rivers, problems on other "newly discovered" rivers.

Hopefully, the management errors need not
State/Federal/Canadian Cooperative Efforts be repeated, and where appropriate, suc-

•. cessful programs can be considered.
Both State and federal offlclals attend

sessions such as the Interagency Whitewater It is doubtful that the Committee can
Management Conferences and the Western continue to exist very long in its present
States BoatlngAdmlnlstrators Association form. Higher levels of management in the
(WSBAA) Conferences. Specific offices at member agencies are becoming increasingly

both levels of government have pioneered in hesitant to commit funds and manpower to
rlvermanagement and much information is such a group without a formal and recognized

shared among State and federal land agencies, charter. But neither are river managers
Management responsibillties are also shared prepared to disband the IWC because of the
on some rivers, demandlngadd_tlonal coop_ unsolved challenges requiring their collec-
eratlon if the public is to be properly tive resources.
served.

What roles mlght a formal and expanded
Representatives of Canadian agencles IWC play? The specCrum could vary broadly

are now on the IWC mailing llst and are in from that of developing passive guidelines
communicatlonwith U.S. agencies in response to providing management dlrection. It
to recent, noticeable increases in river- could serve as an Infornmtlon forum or to
running on Canadian rivers. Reglonal formulate policy. Its proper role probably

meetings such as sponsored by the IWC and lies somewhere between these extremes. If
WSBAAshould continue, both to benefit the flyer managers are not able to cope with

newly appointed rlvermanager and to pro- their problems through Interagency coopera-
vide addlt£onal insight into river manage- tlon, polltlcal decisions will certalnly
ment for seasoned managers. The casual fill the leadership void.
one-to-one discussions in an informal at-

mosphere can be as valuable as the formal
presentations. Such meetings should involve East and West
local, State, federal and Canadian represen-

tatlves, al0ng with researchers and river The IWC presently Includes only federal
users, flyer managers from the western States and

deals specifically with problems in these
FUTUREPROGRAMS States. Whlte-water boating, however, is

growing throughout the United States.

The followlng discussion antlclpates Therefore, should the scope of IWC be
some ways in which river managers may meet expanded to encompass eastern rivers under

future challenges. The crystal ball utl- federal Jurisdiction? It is doubtful that
llzed is the property of the authors and one national organlzatlonwould serve man-
does notnecessarlly reflect the opinions agers as well as two regional ones, east
of their agenclesor other river managers, and west. Because of differences in user

populations, land ownership patterns, river
IWC - The Future character, cllmate and populatlon distribu-

tion, many problems managers face are
The IWC has served managers as an in- regional.

formal forum in which to exchange ideas

and experiences. Its Guidelines have pro- Eastern whlte-water river managers
vldedneeded consistency to management m_ght find an eastern Interagency committee
approaches. Should It continue in thls as productive as the western one has been.

limited capaclty, be disbanded, or expand If an eastern counterpart to IWCis organized,
its role? The Opportunities afforded by Joint conferences would provide a stage for '
attending IWC activities have convinced national coordination of information.
us that Only through such cooperative
efforts are regional problems of river man- Poltcy and Planning
agement to receive adequate, effective
attention. As the use of one river becomes Certainly no agency can formulate
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policy in a Vacuum. It must consider input however, in response to the increase in
_rom both management and the public. The white-water boating and the number of
IWC can provide a sounding board for river accidents associated with it. The Coast

management policy proposals from a regional Guard is now developing rules for commer- I
viewpoint. The Committee could also enter cial passenger craft:, construction
such areas as management plan review if standards, safety equipment, and boatman

requested by agencies. Because of the man- qualification. It willsoon be enforcing
dates and policy differences between the them on rivers in its Jurisdiction. ]
three landagencles, the Committee should The Coast Guard will likely become more )
notbe involved in decislonmaklng on other active in private whlte-water boating
than an advisory basis, also.

Pub11¢ a,d State Involvement What does this mean to managers? It 1
may be necessary to adjust permit require-

The IWC should retain its identity as ments. Regulations and rules will have to

a federal organization of federal employees, be Coordinated tO avoid confusion and con-
The IWC cannot Include interested people tradlctiOn$. Boat patrols and inspections
from the public sector or State authorities may be comblnedandagencles may elect to
(as has been suggested by some State offl- adopt CoaSt Guard regulatlons so that they

clals) Without becoming an advisory com- ' can do some of the enforcementwork
mltteewithln the scope of the Federal themselves.

Advisory Committee Act of October 5, 1972
(P.L. 92=463). Management conferences spon- The Coast Guard has arrived in white-
sored by State and Federal organlzatlons water boating and wilistay, posslbly ex-
will continue to provide the public, State pandlng its future role through coordination "

and local ogflclals an opportunity to Voice with land managlng agencies. Although its
their opinions and communicate with indl- presence is painful to Some boaters, I

vldual federal river managers, especlally in the commercial sector, im- ,
I

• proved safety will probably result. Most

IWC Makeup and Function agencies have recognized the need for better i
safety equipment and inspection; few have l

The IWC is made up of fleld level dared assume this responslbillty. The
river managers. Some managers fear that Coast Guard has no such inhibitions.

formal organization will mean a shift of

membership to higher level agency people, Central Informatlon/Reservation Office Ithus losing close contact with day-to-day
]

problemS.dependlngonThlSthelscertainly a possibility, The user finds himself submerged inCommittee charter. How-
a Wave of State and Federal agencies at i

ever, any concern that formal organization every bend in his quest for whlte-water
would discourage a free exchange of ideas recreation. A trip organizer's first prob-

would seemunfounded. Managers will still lem is finding where and from whom he can

be in contact at conferences during and obtain Informatlon on a given section of
after organlzed programs, river. Is a permit necessary? Are there

other special requirements? Who issues
" . Servlces permits? When are applications due? The

managers also have their problems of reach- I
A formal IwC could provide a vehlcle ing members of the publlc who have a river

for regional services that cross agency running interest with information about
• !

lines, such as a central reservation office, available dates, areas, special restrlc-
publlclnformatlon office, or management tlons, etc.
information clearinghouse. It serves the ]

latter function now. The IWC Guidelines introduced some _}
structure into an otherwise chaotic situa- l

tlon by answering the qUestions of where and I
@

Role. of.Coast Gumed from whom information can be obtained. If i ,.

the river user or manager is fortunate
The U.S. Coast Guard is responsible enough to encounter an agency person ac-

for safety on all navigable waters of the qualnted with the Committee he can probably _i
United States. Until recently it has not get the information he needs. Otherwise

actively pursued its responsibility on he will likely be shuttled from office to '•

white-water rivers. This has changed, office until he reaches someone who can i
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help him or gives up in disgust, several rivers for the same dates. This
practice and the high rate of "no-shows"

The private sector provides some it generates can only be avoided if reser-
sources of information. A few excellent vatfon systems are coordinated between

books are available on river touring, rivers•

Unfortunately, management requirements have
changed so fast that materlal in the books A central office, national or regional,

may be out of date before they are pub- could utilize computer systems now being
lished. A number of organizations, such developed to manage no-repeater rules and
as the AmericanWhlte-water Affiliation and coordinate permit requests on several
American Canoe Association, publlsh rivers• This office could double as an
perlodicals and newsletters, information/reservation clearlng house.

Conceivably, if reservations were coot-

As of 1976 permits are requlred for dinated between rivers, the number of "no-
all commercial outfitters on more than 50 shows" could be reduced and capacity more

river segments listed in the IWC Guldellnes. effectlvely allocated. Permits could '
Noncommercial permits for those who run still be issued by local offices. They
rivers on their own without the servles of could also make short-term substitutions

a guide, outfltter, Or professional boatman , to back up cancellations.
are required on at least 18 of these rivers.
Fourteen of these have some kind of use White-Water River Planning--

limitation, rule pertainlng to the number a System Approach

of permits to be issued during a single We now do our planning on a river-by-

season and/or numbers of persons permitted river basis. Alternatives are usually
in each float boating party. The greatest selected without consideration of oppor- "
restrictions are on the most popular river

tunitles afforded by other rivers; the
sections planning process is often locally oriented •

• If the manager, however, decides to broaden

Typ!cally, permlts are handled by a his approach he will be frustrated since
local agency, in most cases, the various no means is readily available to weigh
agencies or unit officers with Jurisdiction alternatives on a national or even re-
along a particular river section have gional basis.
agreed that one Office will handle permits
and reservatlons. No similar coordination It is doubtful that our present river-

has been developed between managers of by-river approach can effectively cope with
different rivers on a regional basis, an increasing demand for a decreasing re-

source. Should we evaluate viable manage-

The information dilemma might be re- ment alternatives for a specific river

solved by a central information center, without considering management on other
national or reglonal. It could be federally rivers? We have opportunities to offer
or privately sponsored. The Center would a range of experiences if the river system
not necessarily be involved in issuing is considered as a whole. For example,

permits ormaking reservations, but could some rivers may key on low density use,
provide information supplled by each par- emphasizing solitude; others may allow
ticipating agency concerning their high density use, keying on the white-water
availability, experience. Some may exclude motors;

others welcome them.

The permit and reservation,problem is

much more complex. The present system, Before considering a group of rivers

where 10calagency offices make reservations in a region as a river systemwe have to
and issue permits, offers flexibility to answer some basic questions. What are
deal with each'indlvldual situation. How- people's needs and desires? What do they

over, this flexibility and the correspon- value most, a whlte-water experience even
dence it generate s is very expensive to though it may be in a crowd, or a chance,
the agencies and requires a great volume however slight, to combine white water
of mail. Few local offices can take advan- and solitude? What is the optimum mix?
rage of such tools as computer programs Researchers, managers, and public involve-

for "no-repeater" rules that require indl- ment should be able to provide some
vlduals to wait one or more years between answers.
trips on the same rivers. Many floaters
assure themselves a trip by applying on Another key to developlng a white-

. 191



water river system is to find out what we values can vary from area to area. What-
now offer the boater. One approach would ever they might be, they should not be
be to build a matrlx of opportunities compromised.
offered on managed rivers. This would

PrOvide a basis for evaluation of alter- As the prospect for use becomes more
rives for new plans and revisions of exist- restrictive, management must seek out
inE plans. It could be developed by re- ideas, concerns, recommendations, etc.,

searchers, managers, or both. from the public and fellow managers. Con-
sideration should be given to regional

Who should spearhead such an effort? information centers; to improved, more

The IWcm!ght do the Job. Such an agency efficient management efforts so as to
as the Bureau of Outdoor Recreation could afford more equitable opportunities for

assume the leadership role. Management indlvidual float experiences; a careful
agencies haVe discarded any vestlges of look at classifying rivers by the desired

provincialism on sections of river with level of experience; closer working re-

multiple Jurisdictions. Can a similar latlonshlps between local, State, Federal

effort succeed on a reglonal basis with and Canadian agencies; continued input
several rivers? from the public, using improved methods;

and a recognition that river managementP

• must be considered in a regional context.
SUMMARY A popular recreational activity involving

limited resources such as rlver-runnlng,
We see continued growth in demand for will result in sensitive, difficult man-

riverrunnlng opportunities. River managers agement and use problems. We believe that
must seek out that optimum level of use cooperative action and the integration of " "

which will allow as many persons as pos- thoughts from many management and use
slble to float a river, without destroying sectors are essential to the resolving
the very values for which the area was of these problems and the proper manage-
established and is being managed. Such ment of river resources.

1

, J
d
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. . INFORMATiON NEEDSFOR RIVER RECREATION ..........
PLANNINC AND MANACEMENT_.

Perry J. Brown, Associate Professor II

. Colorado State University
Fort Collinsj Colorado

ABsTRACT.--Information inputs to making decisions about
recreational use of rivers are described. Major recre-
ational decisions and possible inputs to them are iden-
tified. A future scenario for recreational use of rivers

is given and the needed research on information inputs is
, identified within the context of the scenario.

P

So much planning and management infor- (Act PL 90-542). Some will be for admini-
mation isbeing generated by river researchers strative designation as special use areas.
and managers that to discuss information needs This movement will mean more public involve-
seems redundant. However, there appears to be ment and thus need for more information about . .
a lack of focus and organization to present rivers and their uses. It will also mean
efforts and in that "context the discussion that regional systems of rivers will need to

might be productive. River recreation re- be designated and studied so that rivers can
search seems to be going the way of most other be allocated to uses in an efficient manner;
recreatio_ research--ignore all we have learned efficient because the resource is presently

about;recreation, start from scratch, and pid- scarce and will become more so. One of the
die for 5 years (or more) before we define the things to avoid is the polarization of sup-
problem, ply into wild, primitive rivers and into

: high use, developed rivers. A regionally

My own view of the future suggests that specific, systematic approach to allocation
we cannot afford less than a focused, coor- may be helpful in avoiding this problem.

dinated research effort right now. We need
to determine the nature of the phenomenon and Finally, my view suggests that there
then seek the information that will allow us will be continued pressure to turn many

to manage it. In this regard, there is a rivers into lakes. Dams will be desired for
tremendous cooperative role to be played by energy production, flood control,_irrigation

river managers and researchers. There is the and domestic water storage, and flat-water

, _pportunity to'learn from past recreation recreation opportunities. Planners espe-
_ research and to proceed with rivers research cially will be required to respond to these

more effectively and efficiently, demands by justifying why river recreation is
, important. If they are unsuccessful, we

Simply put, my view of the future which will lose our ability to meet river recrea-
calls for Orgency looks llke this. Within tlon demands and the doubling of demand will
the next i0 years, I see at least a doubling completely overwhelm the remaining resource.
Of demand for rlver recreation. This will

raise issue_ of user conflict, user displace- What kinds of information will enable

ment, and resource damage--possibly beyond river managers to deal with the challenges

acceptable limits. Within this expanded posed by my scenario? The following see-
group of enthusiasts, there will be more tions describe the kinds of information
novices using.newequipmentthat they do not which may be useful and give examples of
know how to use. Theresult will be increased their relevance.

hazards and a greater public safety management
program for'river administrators. I see con- INFORMATION NEEDS
tlnueddemand for special designations for
rivers. Some of this will be for formal sta- Recreation management decisions might
tus within the Wild and Scenic Rivers System be approached several ways. One way is based
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on carrying Capacity. It fits the purpose amount of use tobe achieved. This number
here because carrying capacity is an inter becomes one of the many inputs to selecting

grating concept andbecause it is familiar management tools--one that may limit the
to many rivermanagers who have specified range of alternatives considered.
river capacity to regulate use.

While both the decisions and the inter- mThedecislon model into which carrying venlng activities produce outputs which be-

capacity fits has been presented elsewhere come inputs to the next decision or activity,
(Brown et al. 1976, Roggenbuck 1975) and is our focus here is on the explicit inputs

only brieflyreviewed here. Three basic shown in figure I; i.e., those inputs to
decisiOnPoints are shown (in boxes) (fig. decisions which are inputs to that process
i, Brown et al. 1976): (i) selecting man- and are related to the basic decisions of

agement objectives; (2) selecting manage- - the process. A somewhat more detailed list-
ment tools and practices to achieve objec- ing of the relevant information inputs to
tlves; (3) selectlng modificatlons to make selecting management objectives, calculating

in the management system, if needed. Gen- carrying capacity, and selecting management
eral information input to each of these tools is given in the following tabulation:
declsions _is shown; at each decision point,

only new inputs to the process are shown;
data are assumed to be carried from one ' SELECTING MANAGEMENT OBJECTIVES

decision point to the next. Activities,

llke implementation, that occur between User Preferences
the decision points are also shown. The Activities

performance of each of these actions often Resource Attributes
produces information useful for making sub- Social Attributes . .

sequent decisions. Therefore, the output Managerial Attributes
of each action can be considered asan Desired Consequences

information input comparable to those in-

puts specifically identified. For instance, Resource Capabilities
the actual calculation Of carrying capacity Functional Capability

produces a number (or range of numbers) Assimilative Capacity
which is a standard indicating the maximum Resiliency

INSTITUTIONAL
DIRECTIVES

SYSTEM
" STRUCTURE USERS EXISTING

I PREFERENCES SITUATIONUSERS PREFERENCES _ /

I Jl" RESOURCECAPABILIT SELECTING CARRYING SELECTING
, " - MANAGEMENT - CAPACITY' > MANAGEMENT

TOOLS
,.- '_!NS,T.ITUTIONALDIRECTIVES_ OBJECTIVES CALCULATION.

IMPLEMENTATION

CHANGES I SELECTINGI
• /--- MODIFICATIONSI_ -- EVALUATION ,, -

• . @

_ -FEEDBACKTO USERS, /
•,,,e--.-- MANAGERS,ETC. -

,.

Figure l.--Decision points, with their inputs and out-

puts, for recreational management of rivers.
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Institutional Factors to do in an environment. It has been common.

Laws to identify recreation as activities and to

Administrative Policy enumerate the activities in which people en-

Budget and_Personnel gage. To prepare management objectives, it
might be useful to know what activities users

Current Situation would like to have offered. It may be that mm

User Characteristics users are thinking of different sets of ac- m
Resource Condition tivities than managers, and information about

Management Practices such differences could be useful in selecting .

a set of activities to be included in speci- .

DEFINING THE M4NAGEMENTAREA STRUCTURE fie management objectives. For instance, if

'users think of both rafting and hiking (at

Facilities @ortages or around camp) as important compo-

nents of a river excursion, the manager may

Physiographic Element s • want to consider both when developing manage-
ment objectives because elements of the

SELECTINGMANAGEMENT TOOLS physical, social, and managerial environ-
ment may be different for each activity.

User Perception of Management Actions and
- ' Resource Attributes

Behavior

One category of things that the manager

Institutional Directives may manipulate is attributes of the resource

Existing Situation environment. Users also exhibit preferences
for different attributes which may facilitate o .

" their having satisfying experiences. If man-

. _ . agers know what resource attributes are pre-

• ferred by users, they will know what resource

• SELECTINGMANAGEMENT.OBJECTIVES factors are perceived by Users asbelng im-

portant to satisfaction and may then identify
:The kind and amount of information ac- some conditions of the resource attributes to

tually used by managers in selecting manage- include in management objectives.

ment objectives may'b e very limited, or it
may beextenslve. Specifying a set of in-

formation needs will not necessarily change If users indicate that maintenance of a

the kind, or amount of, external information relatively natural environment along a river's

used_ but it does indicate some of the kinds edge is important to thelr satisfaction, the

of information useful in the "decision manager may then write an objective which em-

calculus." phasizes the riverside environment and what

.... levels of disturbanceare acceptable. Like-

" UserPreferences : wise, if users indicate that an invasion of

trash fish lowers the quality of their river

what users prefer for river recreation, fishing experience, the manager may prepare

envfronments, and experiences gives clues to an objective which specifies at what point
thedemands users have for river recreation the amount of trash fish is undesirable.

and the forms it should take. Such informa- These and many other resource factors have

tion may indicate to managers the level of been dealt with by managers over the years.

suppor t existing for various recreational From the perspective of selecting management
Opportunities, the range of opportunlties objectives, it might be useful to determine

desired, and the nature of the opportunities which of these factors are perceived by users

that people, seek. Preferences for several as being important.

kinds ofinformatlon, including those for

activities, natural resource elements, so- Social Attributes

cialandmanagerial situations, and conse-

quences of recreational engagement, may be The social attributes of the recreation- ,
considered, al situation may also influence whether or

• not users have satisfying experiences. Such

Activities , items as the frequency and kinds of direct
contacts between users and such indirect

user preferences for activities give a contacts as worn away vegetation and lit-

general indication of the things users llke ter are important. Status-glvlng proper-
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ties of recreational settings and experl- from the experience. Different users appear

ence may also be consldered in this category, to seek different kinds of satisfaction and
these different preferences can be identified.

Probably the most common expression of In writing management objectives, there

social characteristics in a management oh- may be instances when it is desirable to have Ijective will be articulation of the kind, information about user preferences for con-

location, and amount Of contacts acceptable sequences of the experience. If users are
for a quality experience. For river manage- seeking opportunities to affiliate with

ment, different kinds of contacts occur at others, if they are seeking achievement and

the launching site, on the river, at camp- skill development, if they are seeking es-

sites, and at takeout points. Also, the cape from everyday environments, knowledge

size and behavior of contacted groups may of such desires could be useful in select-

be of concern. In writing objectives, a ing management objectives related to user

manager might input preferences for dif- desires. While the manager actually man-
ferent amounts of contact to his "decision ipulates resource, social, and managerial

calculus" and arrive at standards indlcat- factors to produce opportunities to provide

ing e_ther a deslrable or acceptable number these kinds of satisfaction, knowledge of

of contacts for a specific kind of recrea- desired consequences may provide a ration-

tion. Another condition for which users ' ale for selecting specific standards to be

might have preference is the social status included in management objectives and sub-

accorded certain areas and activities. Man- sequent management actions. For example,

agers may be able to manipulate this status if the river manager knows that users de-

component by labeling or designating certain sire experiences which enable them to es-

areas (e.g., Wild Rivers), or by advertising cape both their usual environment and many - .

special opportunities or challenges (e.g., other people, he might consider management

ratings of rapids). Preferences for these objectives which include standards dealing

designations may be used by managers in with length of trip, size of party, number

writing manag@ment objectives which are and location of contacts between parties, J

designed for recreation opportunities that and type of equipment used. These and
produce status outcomes, several other variables will likely influ- J

ence whether or not users have a satisfying

.Manageria ! Attribute8 experience. !

One other environmental attribute set,

those of the managerial situation, may also Resource Capabilities
infiuence the produc_of satisfying exper-

iences. Management philosophy and approach, The eapabilltles of the resource base I
designation of area types, and the level and to support different recreational activities

type of management activities (in terms of and to enable production of quality experi-

personnel and facilities) are all character- ences can be integrated into decisions about )

istics for which users might have prefer- management objectives. This information may

enCes. For instance, in selecting manage- indicate which activities are physically pos-

ment objectives it might be valuable to know slble, some of the resource constraints on

how users feel about both regulatory and production of recreation opportunities, and

manipulative types of management. If users the levels at which change in the resource

are opposed to regulation, the set of man- may become unacceptable. Three categories

agement objectives for consideration may be of information which may be considered are

constralned. Alternatively, if users are functional capability, assimilative capa-

'indifferentto either type of management or city, and resilleney.

are willlng to accept either, there may be

several options which the manager will want Functional Capability
to conslder.

The simple notion that a resource base

• provides an intrinsic opportunity for a 0

Desired Consequences recreational activity describes what is
• meant by functional capability: the resource

Engagement in activities produces a set is capable of supporting functional use. We
of consequences. Often these consequences often say that if there is a river present,
are identifiable kinds of satisfactions and there might be river recreation opportunl-

benefits; sometimes dissatisfaction results ties; if a river is not present, there is no
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opportunity for river recreation. This no- Another kind of legislation important
tion doesnot rule out the possibility that to river management is Federal and State
management migh_ alter the landscape to pro- water qualltystatutes. These statutes
vide river recreation opportunities where often either specify acceptable water
they once did not exist. What it does in- quallty standards, or provide a mechanism

dicate is that some opportunities exist to establish standards which are subse- I
without alteratlon or with enhancement only. quently promulgated. Standards like these

.. might be used dlrectlyln the wrltlng of
. management obj ectives.

Resiliency. ' " A_inistrutive PoZioy

Anidea associated with acceptable re- Like laws, administratively estab-
soUrce change, and thus acceptable levels Of ltshed policy may guide the selection of
use, is thea biliey of the resource to bounce management objectives. Administrative
back after being stressed. Included in re- policy plays the same role as law, though
siliency is_ot only the bouncing back of it is often more specific by focusing on
existing Objects, but also regenerative one agency's management style or on a
ability. Specific standards may be written particular area. For instance, an agency
into managemen t objectives regarding resil- ' like the Bureau of Land Management may
iency, particularly for soils and vegetation, eventually articulate a Bureau-wide inter-
but also for other resource factors, pretation of the W_ld and Scenic Rivers

. Act and put forth specific management
In considering changes in vegetation, guidelines for each class of rivers. This

v_sual deterioration may be acceptable if the would encourage _onsistent management °
ability of the vegetation to recover in a throughout the Bureau while at the same
specified time is maintained; if the vegeta- time constraining ....the range of options for
tion cannot recover, the change is deemed management Qb_ectives and practices which
nat,raliy irreversible. The management ac- any one BLM river manager may consider.
tivity of site rotation is based onthls

idea. Forrlver recreatlonmanagement, the Institutlonal Factors
manager might considerltems llke vegetation,

fish, Wildlife, and riverside soil conditions Institutional factors often act to di-
as fitting into this category. The ability '
to predict at what level or point (threshold) rect the klndof management objectives writ-
conditlonsbecome irreversible is not well ten for any specific area. Statutes, admin-

istrative policy, and budget and personnel
developed, but in cases where the outcome of sltuatlons often direct and constrain the
dlfferent use and deterioration levels is

choice of objectives. Such information may
known, the manager may gain valuable infor- include things llke the range of opportun-
mation for selecting management objectives, itles for experiences which are possible• 9

LaWS the management philosophy which is appro-
, prlate, and the degree to which management

' ', • activities can be effective in meeting car-
l The laws that guide management of land cain objectives.

and water areas may have a large influence

on the kinds of management obJstrives
selected. Laws often set the boundaries Budget and Personnel
within which decisions must be made and
indicate the amount and type of recreational Information about budget and personnel
use Chat is acceptable. For river manage- may constrain the kinds of management objec-

ment a relevant piece of legislation might tires selected. These factors are often
be the Wild and Scenic Rivers Act viewed as limiting the effectiveness of man-

(PL90.542)..ThiSleglslatlon sets the tone agement, and infomati0n about them may lead
for recreational use of wild, scenic, and to selection of realistic management objec-
recreational rivers managed by Federal tires. For example, if personnel are una- ,
and State agencies. It provides general vai!able to regulate river use by admini-
guidelines for condition of the adjacent sterlng a permit or fee system and checking
shoreline environment, water quality, river compliance with the system, objectives which
impoundment, recreational and other require that intensity of management may not
facility development , and river access be selected. Likewise, objectives which re-
under each of the river classifications, quire facility development for their attain-
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.ment may be rejected if budgets are expected Management Practices ........._'/_.....
to be very low or to not contain construc-
tion money. Management practices often become well

accepted by user publics andeventually are
CurrentSituation articulated as the way things should be done;

they become normative. Many possible manage- m
Information about the current situation ment objectives will require changes in man- mm

identifies the state of the management sys- agement practices which are difficult to
tem. Also, the Current sltuation may be implement because of the normative character
quite Constraining on future management ac- of present management. Realization of this

tlons because some options may have been may influence the manager's selection of man-
lost through present and past management, agement objectives. Those objectives which
and because some present behaviors (both require a change to more visible and possibly

user and managerlal) may be quite difficult more coercive management may be rejected be-
to change, For these reasons, the set of cause of expected problems due to changing
realistic future options that the manager management. Likewise, objectives which re- .
has to conslder may be limited, quire changing access to areas (providing

_ access is viewed as a management practice)
User Characteristics may be shunned because of expected dlsrup,

' tlon of user behavior. In both of these

Changes in type or amount of use sug' cases, knowledge of the existing situation
gested by certain management objectives, if and expectation_ of disruption caused by
realized, may have an effect on user activ- different management situations may influ-
ities, distribution, group composition, and ence the selection of management objectives.
several other factors. Knowledge of who "

will be affected by changes is valuable.
Also, knowledge about behaviors to be changed
and an estimate of how easily the changes can DEFINING THE MANAGEMENT AREA STRUCTURE

De effected may be important in selecting
management objectives. In order to calculate recreational car-

rying capacity consistent wlth the manage,
ment objectives for an area, it is necessary

One example where current user datamay to have information on the physical features
be valuable is a river where there are long- of the area which determine its physical
standing traditional uses. Present users structure. The features considered may be
will probably consider the tradltional use both man-made facilities and physiographic

asnCrmal and a right. Efforts to modify elements.
that'use would likely be fraught with public
relations problem_ and benefits accruing from Facilities

the change may be far less than the costs.
In a case of this nature, the manager may Facilities such as trails and campsites
ru!eout consideration of some objectives, are important elements of the structure of

an area. They tend to channel users to spe-

Reso_ce Condition cific locations and to regulate rates of.

travel. They are also elements which can be

, Present resource conditions may influ- modified by management to increase or decrease
ence the writing of standards contained with- the total physical capacity of an area,
in management objectives. If resources have given user behavior patterns. For instance,
been used up, and reclamation would be dif- in the case of rivers, the number of avail-
ficult, management options would be limlted able sites for camping and the number and

to no use'or development alternatives. On difficulty of portages may determine outside
the other hand, if the resources are in neat limits on carrying capacity at any given time.
natural conditions, the manager may consider
preservation alternatives as well as many Physiographic Elements

other options. In writing standards for ob-
jectives, the manager may look at things llke Terrain and distribution of vegetation
vegetation condition. Then he maywrite a are important factors of an area's structure..

biologically oriented objective which Indi- For example, the steepness and ruggedness of
cates that an acceptable change in vegetation terrain and the river gradient affect rates
is removal Of not more than x percent of the of travel, the number of available campsites,

present amount of vegetation, and the number of portages required. Slml-
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larly, vegetation patterns influence the manager select the tool to use, if the two
amount of screening afforded campsites, thus tools are differentially effective.
dictating the number of sites which can be
used under some objectives (e.g., solitude),

and they influence rates of travel at por- Institutional Directives
tages and for other terrestrial activities.

Another important element along rivers may Institutional directives may play a role I
be the incidence and size of tributary streams in the selection of management tools. If
which may act both as barriers to travel and certain management approaches are favored, or

as creators of major features (e.g., major required, by an agency, then they will prob-
fishing holes, campsites, etc.), ably be selected by managers. Likewise, if

certain techniques are discouraged or barred
from use, they will be eliminated early in

• the decision process. In river management,
SELECTING MANAGEMENT TOOLS . permits for float trip outfitters are a man-

agement tool required by some agencies. For
Several kinds of information may be use- other agencie_ permits are discouraged as man-

ful in selecting management tools for a cho- agement tools. Whichever the case, selection

sen objective. Some of the information can of permits as a viable management tool will
be carried forward from the activities of , likely be affected by the agency posture
selecting management objectives and defining toward permits. Other kinds of management
the structure of themanagement area. Some tools may be slmilarly affected.
other information might be d_rlved specific-

ally for the purpos e of deciding from among Existing Situation
an array of management tools. Such informa- . .
tlon might be grouped into three classes: As with selecting management objectives,
user perception of management actions and the selection of management tools may be in-
user behavior, institutional directives, and fluenced by existing management. Both the

existing situation (fig. i). effectiveness of tools and the current pat-
terns of management are important. If pres-

PerCeption of Management Action8 and Behavior ently used management tools are working, and

management objectives have not changed, the
Often users have feelings about both the decision of which•tools to use will probably

general philosophy of management (e.g., coer- be simple; no change is needed. If, however,
clve or light-handed) and specific management present objectives have changed, then the

tools. Knowing how users feel about these manager may search for a new set of tools.
things may indicate Which tools will be re- In doing so, it is possible that he will com-
ceived favorably or unfavorably by users, pare new tools against those he is already
and thusbe effective in achieving management using.
objectives. In river management, for instance,
the manager may have the option of limiting
the n_mbe r of permits available or adjusting The patterns of management that develop

user fees to regulate river use. _lich option in an organization may also influence the
is best maydepend upon many factors, one of choice of management tools to use. Certain
which is whether the user perceives the tool tools may lead to a particular administra-

favorab!y or unfavorably. tive routine. For instance, if river run-
" ning permits are not presently being used,

Some management tools have effects on their introduction would lead to changed

-user behavior. Knowledge of the effective- behavior of management personnel. Some em-
ness of d_fferent tools in changing user be- ployees would need to be assigned to issuing
havior Would aid decisions about which man- permits, some would need to keep records

agement tools to use. For example, if it about the permits, and some would need to
is considered necessary to distribute river monitor compliance with the permit system.

users differently than at present, both con- In effect, different patterns of management
trolling the starting time of users and pro- would develop within the organization. In
viding them with information about attrac- considering which tools to select to achieve °

tions along the river are potential tools, management objectives, information about the
In decidingbetween the two a relevant ques- effect of tools on patterns of management

tion might be, how effective is each in mod- may indicate whether or not implementation
ifying user d_stribution along the river? of a tool will be disruptive or beneficial
An answer tothis question would help the to the functioning of the organization.
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- user demands, we will be able to prepare man- I

SELECTING MODIFICATIONS IN THE agement systems capable of meeting the
MANAGEMENT SYSTEM demands.

The information which might be used in Second is the need to describe the re-

deciding how to change the management system 80urce system. What recreation opportuni-
is the same as that for selecting management ties is it capable of producing and how

mm

objec£ive s and tools. Modification of the easily can it be modified to produce dlf-
management system becomes necessary when ferent opportunities? How capable is the

either the tools are not working or the man- resource system of assimilating waste prod-

agement objectives are not relevant, or both. ucts stemming from recreational and other

To decide on what changes to make, the kinds use and how well does the environment as-

of information inputs previously discussed s_milate temporary intrusive elements, like

are relevant and need no further explanation, people? Also, how resistant is the resource
to user-lnduced modification? These and

similar questions need to be answered for a •

NEEOS FOR PLANNING AND FUTURE wide range of river types and classifica-

_ MANAGEMENT tions. Such information would be particu-

larly useful in identifying the possibili-

while several different information ' ties for special designation (or resisting

items have been discussed above, which ones designation) and for resisting modifJcati6ns

will really be needed in the future? What in river flow, such as creation of lakes.

information is needed to effectively respond This information, when combined with demand

to the future that we visualize? Some of information, can also be used in meeting the

the information needed can be simply obtained third research need. -

(from statutes, manuals, reports, etc.),

while other infor/ation needs to be generated This third need is to explore the pos _

through research. It is these research needs slbilities for developing regional systems
Which are addressed below, of1_ve_8 to meet recreational demands. If,

as expected, there are several river recrea-

Asstated previously, within the next i0 tion experiences which are demanded and there

years, there will be a doubling of demand for are both similar and different types of rivers

river recreation. There will be more novices within a region, how might river recreation

using neWequipment which they do not know opportunities be allocated to different river

how to use. There will be continued demand segments? In the Rocky Mountain States, for

for specfal designations for rivers. There instance, there are several nationally prom-

will be continued pressure to turn many rivers inent whlte-water rivers. Segments of these

into lakes. This View of the future is one of rivers are capable of providing wilderness,

increased demand for recreational use of riv- white-water recreation. Other segments are

ers and one of continuing special interest capable of providing other types of river

demands for river allocation and possibly recreation. But how should opportunities

modiflca£1on, be allocated to meet demand? A region-wide

study of the rivers as a system and a study

• in responding to this future, there are of the demands for the region's river recrea-

Several research needs to produce informa- tlon opportunities would produce information

tlonfor today!s planning and tomorrow's man- useful for developing allocation models. The

agement. First is the need to identify the information produced from this research would

kinds of user demands which might exist for be most useful in considering special desig-

river recreation. Information on what conse- nations and in finding rivers on which to

quences are desired from recreational exper- accommodate the probable doubling of demand.
lences and on what resource, social, and

managerial attributes are perceived to help The fourth general research need is to

produce setlsfactlon is needed. Such infor- determine which management tools are effec-

matlon would help us understand the meaning tive inwhich situations and for achieving

of adoubllng in demand, what expected con- which objectives. If managers are to effec- •

sequences may be leading novices into river tlvely deal with a doubling of demand and

recreation, why new kinds of equipment are with a lot of users who may not be skilled

becoming popular, and why there is a desire in recreational use of rivers, knowledge of
for special river designations. Underlying which management tools are effective is nec-

this research need is the assumption that if essary. There will not be enough time to go

we know about andunderstand the range of through a trial and error process to deter-
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mine effectiveness on each river because the recreational use of rivers. Possible inputs

management demands will not wait. What is to the three major decisions of selecting
needed is a systematic evaluation of what management objectives, selecting management
practices are presently being used and an tools, and choosing modifications in the
examination of anynew practice as it is management system were identified and dis-

implemented. These evaluations then need cussed. Inputs presented dealt with the
to be made available to other river managers, social, resource, and institutional (includ-

ing managerial) dimensions of river planning
and management. These possible inputs were

SUMMARY then evaluated in the context of one scenar-
io of the future recreational use of rivers

This paper has focused on some of the to identify some categories of immediate
information inputs to decisionmaking for the research need.

P
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. RESEARCH FOR RIVER RECREATION PLANNING
AND MANAGEMENT

DavidW. Lime,ProjectLeader m
Backcountry River Recreation Management Research

North Central Forest Experiment Station
USDA Forest Servicej St. Paul, Minnesota

ABSTRACT.--.Three research problem areas emphasizing
social or people problems on rivers are described:

(i) how patterns of river recreation use and charac-
terlstics of users vary on individual rivers, between;.

different rivers, and with time; (2) how current and

potential users define _uallty river recreation exper-
• iences; and (3) how patterns of river recreation use

can be modified.

s

A recent article in No_hliner Mag- river preservation programs. Principal
_ine referred to Water as "Liquid Gold"-- management responsibilities for these
the basis for the multl-billion dollar rivers rest with the USDA Forest Service,
tourlsm/recreatlon industry in the Upper National Park Service, Bureau of Land

Midwest ( Sturm 1976 ). Similar obser- Management, and some State governments.
vatlons_have been made across the country, Pressures to preserve more will likely
indeed throughout much of the world continue, but not without controversy.
wherever recreation flourishes.

Some factors likely associated with
People "use" water for a wide variety the heightened interest in and use of

of leiSure activities. Many are directly waterways for recreation include: the

water-based , such as swimming, fishing, seemingly crowded conditions associated
boating, and waterfowl hunting. Other with other recreational activities; the

activities, such as camping, hiking, energy squeeze that has focused attention
driVingl for pleasure, picnicking, and on close-to-home recreational pursuits; the

relaxlng, _are often pursued with water reduction in pollution on many waterways
as an important backdrop, resulting from legislation such as the

Water Quality Act of 1965; the back-
The growth in recreational use of to-nature movement; the increased emphasis

rivers and other wetlands is no surprise on physical fitness; a surge in interest
to those of us interested in plannlng by young people in challenging, even

.and managing the leisure-use of water dangerous recreation activities; the
resources. All types of rivers--urban growing number of books, magazines, films,
and rural, placid and fast-flowing, and televlsion programs on the out-of-

polluted and clean--are being used doors and rivers in particular; and new
increasingly for recreation. Many of the technology in outdoor recreation equip-
papers in this Proceedings illustrate ment and related industries.
the rapid expansion in river recreation
activity.

., PROBLEMSRESULTING •
FROMGROWINGPOPULARITY

Public pressure is strong to pre-
serve rivers and streams with high scenic,

recreational, ecological, and cultural In spite of the manifold recreational
values. This is evident by the inclusion and related benefit8 resulting from river
of many rivers under Federal and State resources, there are significant costs
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aswell• For example, frequent social and These problems are changing fast, faster
environmental problems have been created than techniques can be developed to
by the growing pgpular!ty of river recre- cope with them, and probably faster than
atlon. Manystreams are threatened by changes to the natural, biological system -%
accelerated and unregulated shoreline resulting from recreation use. Unfortunate- | ._
development, which degrades water quality, i@, less is known about river use and ! |
restricts public access, and impairs users than about user impact on the
•beauty. Increased recreation use may physical resource ( Stankey and Lime
adversely affect plants, animals, and 1973 ).

soils •along rivers. Erosion of stream-
banks, campsites, and landings is a In the absence of documentation
common problem in some locations. Growing about river recreation use, many decisions

use also may result in more littering h_ve been made intuitively by recreation
and vandalism to public and private planners and managers to minimize problems
property along waterways. Problems of and to maintain quality recreation oppor-

maintenance and law enforcement may also tunltles. Use rationing, limitations on
increase. _ camping and open fires, party-slze restrlc-

tions, limitations on lengths of stay, and
Periodic crowding on some waterways , other use restrictions have been imposed

may lessen _the enjoyment of some users, or are anticipated on many waterways.

Even small changes in the density or Some management strategies seem to have
kinds of river use could greatly influence worked well and have gained public
the quality of experiences for some support; others have not. Managerial

visitors. In•fact, people seeking low- actions frequently have been reflected
density use and contact with nature may both in dissatisfied recreation users and " "

be displaced altogether. Conversely, in litigation by a variety of river
crowds appeal to some people ( Bultena recreation interests.

and Klesslg i969 , Clark et al. 1971 ).

Certain river users may also en_oy the
sociability afforded by crowds._

Recreational use often generates THE RIVER RECREATION SYSTEM

other conflicts in addition to crowding.
Conflict has arisen between fly fishermen The river recreation "system" is

complex and many faceted. There areand boaters ( Bassett et al. 1972 ,
Driver and Bassett 1975 ), between motor- several key elements of concern to river
ized and nonmotorlzed boaters (see Nielsen recreation planners, managers, researchers,

and Shelby paper in this Proceedings and and often the public:

Shelby 1975 ), and between recreatlonlsts
• 1 The River, which has both recre-and landowners 2 As use increases,

conflict will probably grow and so will atlon and nonrecreatlon functions
debate over how to curb such conditions. 2. The A_'oining Land, land in the

river corridor and further removed that

PrObably the most serious and is part of the recreation environment and

immediate river management problems is impacted by recreation use, directly
involve _conflicts within and between or indirectly

recreation and nonrecreatlon uses. 3. The River Recreation User (or
potential recreation user), which includes
both river and river corridor users,

l_abe_ehl, J_me8 M. 1873. Deter- such as canoeists, fishermen, hikers,

mining visitor perceptions of crowding hunters, and cottage owners4. Nonrecreation River Uses such as
on the Ozark National Scenic Riverway8.
53 p. UnpuBlished M.S. Thesis, Univer- commercial fishing and trapping, trans-
sity of Misso_', Columbia. port, hydropower and irrigation, water

supply, and waste-water treatment, that •

2Wehunt, Eugene P., Jr. 1871. may conflict with recreation use of the
Landowner '8 perception of recreationist river
associated conflicts in the Salmon- 5. Nonrecreation Riparian Uses,
Little River. corridor of Idaho. 104 p. such as forest industry, mining, agri-
Unpublished M.A. Thesis, University of culture, and residential land use, that
IdaAo, Moscow. may benefit from recreation use (as in
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-the case of local economies) but may planners, managers, and users believe
conflict with recreation use of the to be important? What methods can be

river developed to synthesize and display such
6. The Nonriver User, who never- data for analysis and interpretation?

theless is interested in the river,

directly or indirectly (e.g., vicarious 2. Patterns of river recreation 1
users).,,as a public resource use.--How do patterns of river use and

7. The Entrepreneur, who makes a characteristic of users vary on rivers,
living directly or indirectly from river between rivers, and with time?
recreation

8. The Planner and Legislator, 3. A view of future river recrea-
who is responsible for assessing national tion use.--What activities, use patterns,
and regional patterns of recreation and user characteristics can be expected .
resourceneeds . in the future?

9. The Man_ger, who is responsible

for onsite management to protect both 4. Understanding river recreation ,,
physical resources and experiences of behavior and ezper{ences.--Why do "
visitors people participate in river recreation?

, What influences patterns of river use?
Some special features of river What conditions provide optimum saris-

recreation resources that pose unique faction and benefits for users? What

problems for effective management and do river recreation users actually
research are: (i) the linearity and experience?
directional character of river corridors,

(2) multiple access and egress points, 5. Impacts of use on user e_peri- " "
(3) fragmented Jurisdictions or absence ences.--what are the effects of various
of responsibility by any agency, (4) ira- amounts and types of recreation use on the

pediments to observing and monitoring experiences of users? How is the experi-
resource change and user behavior through- ence sought by users influenced by (a) con-
out the-system, and (5) the high degree flicts between various types of users,
of Variability and irregularity in recre- (b) the relative naturalness of a river,
ation use and in resource conditions of (c) consumptive uses and shoreline

the river itself, development (logging, mining, agriculture,
private residences, etc.), and (d) avail-
ability of developed facilities such as

' campsites and landings?
• NEEDEDINFORMATION

ABOUTRIVERRECREATIONSYSTEMS 6. Impacts of use on physical
resources.--What are the effects of

Planners and managers of river recreation and nonrecreatlon uses on

recreation environments need better physical resources, such as water,

information to properly evaluate alter- fish and other wildlife, soil, vegetation?
, native ways of managing resources to

.. provide-the range and mix of experiences 7. Impacts of river recreation
sought by visitors and to protect the on economic8 and other social values.--
physical environment. Below are nine What are the effects of recreation use

types of information that would help in on local, regional, and perhaps national
defining administrative objectives and economies? Can methods be developed to
guideline s: assess the "value" of recreation experi-

ences in relation to costs and benefits
i. Classificationof riversas of alternative river uses?

recreation resources.--Taklng into

account physical, cultural, historic, 8. M__ng physical resources of
and perceptual attributes, how can rivers r_vers.--What management techniques will

and river corridors he classified as to work best to minimize change in physical :
their recreation potential? What physl- resources within acceptable limits?
cal attributes (e.g., instream flow,

accessibility, soil, and vegetation) in- 9. Managing experience8 of river
fluence specific recreation activity users.--what management techniques will
patterns on rivers and adjacent land? work best to improve the experiences of

What attributes of rivers do recreation recreation users? What management systems
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will ensure a dlverse range of river USDA FOREST SERVICE RIVER

recreation experiences that transcend RECREATION RESEARCH
administrative and Jurisdictional
boundaries? To assist in the general quest for

informat'ion to aid river recreation

planning and management, social scientists I
_ • at the North Central Forest Experiment

Station, St. Paul, Minnesota, are embark-

SOME GENERALIZATIONS.ABOUT RIVER ing on a new program of nationwide research

RECREATION RESEARCH on backcountry river management. Back- _,
.. " country rivers range from virtually

There has been. a recent proliferation undeveloped, such as those located in
of literature dealing with river recrea- the National Wilderness Preservation

ti0n (as witnessed by the Literature System, to those traversing agricultural

cited at the conclusion of this Proceed- or urban landscapes that nevertheless

ings). Nonetheless, serious voids re- offer the recreation user a feeling of

main in the _fnformation-need areas being in a relatively wild setting ( Lime

described above. Some reasons for this 1975a). •
are that much of the research has:

• P

" " The Station's river recreation

I. Ir_volved one-timestudles without research project is particularly inter-

followup research_ resulting in unique, ested in the broadproblem of managing

noncomparable data river recreation systems to optimize

2. Consisted of one-rlver case visitor enjoyment, consistent with the

studies devoted primarily to understanding limits set by management objectives, of " "

local conditions, again limiting generality course. Consequently, the research is

3, Been poorly designed in terms oriented toward the study of human

of limited sample size, representative- behavior under various river settings and
hess, and methodology conditlons--the source of the "people

4. Emphasized description rather problems" with which management increasingly
than detailed analysis of processes and must deal.

specific interrelations

5. Focused on studies of a single Although much of the river recrea-.

river activity at one time of the year tion research will be conducted in the

(usually summer) Statlon's Upper Midwest te.rritory, some
6. Documented only on-water activi- studies will be carried out in other

ties (e.g., canoeing, rafting, fishing) parts of the country. Through coopera-

and ignored riparian recreation users tion with various Federal agencies,

7. Been conducted on Western white- universities, and State and local govern-

water rivers that are unique both in ments responsible for river planning

location (usually remote from urban and management, many opportunities exist

centers) and management (usually desig- for research in a broad range of disci-

nated as a National Wild and Scenic River plines. Some research has begun and plans
• or within a National Park or Monument) for future studies are being made. The

8. Been partially analyzed and/or uncertainties of a new field will require

inaccessible in that much of%it is buried that research plans be flexible enough

in environmental impact statements, to incorporate change.
agency management plans, informational

pamphlets for specific rivers, Statewide
outdoorl recreation plans, academic

dissertations, and unpublished manuscripts

9. Been funded and/or encouraged by The Station's recreation research

land/managers who frequently want one-time, unit will focus on selected research

one-rlver, single activity, descriptive topics under the following three ques-
studies that reflect local conditions, tions:

Seldom has research been funded to system-

atically .study regional, even basin-wlde i. How do patterns of river reCre-
rivers as a system so recreation uses can ation use and characteristics

be better planned and allocated to reflect of users vary on individual _

the mix of experiences desired by the rivers, between different

public, rivers, and with time?
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-. 2. How do current and potential quality, geographic location, corridor

river users define quality land uses, ease of access), (2) social,
river recreation experiences? demographic, and psychological conditions

that distinguish or characterize individual

• ] |3. How can patterns of river users and groups of users-(e.g., use
recreation use be modified to densities, sources of conflicts, resi-

achieve specific management dence, age, occupation), and (3) current
objectives? and proposed management activities

• (e.g., site and facility management tech-
Answers to these questions will help niques, regulation of use). Such informa-

provide, directly or indirectly, the nine tion will facilitate the selection of
types of needed _information described rivers for study so as to maximize

earlier, research on a wide range of use condi-
tions and river settings. It also could
permit a more logical extension of research
results from river to river.

Patterns of Use and Users
°, _ Standardized data collection systems

Recreation planners and managers need to be developed so that followup
, studies on sample rivers can be made atneed to know how and by whom riverscapes

are used. In a sense, basic descriptive appropriate intervals. Ideally, such

information is analogous to timber and recreation participation surveys would
focus on 8p.ec_ic river-related activitiesrange inventories. In both instances,

the data allow a_alysis of supply and and would be conducted at the State,

demand relations, aid in facility planning, regional, and even national level to -

and assist in the development of regu- allow maximum comparability both within
lat0ry and informational programs. Such and between river systems.

data can also be used to supplement Through such repetitive studies,
environmenta! impact statements and river it would be possible to answer suchclassification studies, to aid future

use projections, and to determine how questions as: (a) Is the amount of use
• changing? (b) Are use conditions or

management programs alter patterns of use. activities shifting? (e.g., does fishing

A specific objective of this research use drop off as canoe use grows?)
is todevelop comprehensive descriptive (c) Are certain access points attracting
profiles of who the recreation users are more groups or more of certain visitor
and how they behave, both toward the types than others? (d) Is the use season
envi_ronment and toward each other, expanding into spring, fall, and winter?
River recreation users will be studied and (e) Is the river assuming greater

to •determine their demographic charac- significance as a regional or national
attraction because more people are comingteristics (e.g., age, sex, occupation,

residence) ; social characteristics (e.g., from greater distances?
group size, Social behavior, spatial
tolerance) ; location-of-use characteris- The Station's recreation research

tics (e.g., access, egress, intra-river project currently is involved in several
activity, campsite locations); time-of- efforts to describe the current state-of-
use characteristics (e.g., time, fre- the-knowledge regarding river recreation.
quency, and duration of visits), and An annotated bibliography of river

recreation activity characteristics recreation literature containing more than
(e.g, activities, kinds and sources of 200 citations has been completed. 3 Also,
equipment', previous knowledge and skills), as noted above, a river classification

scheme is being developed to identify

As an important early step in this key characteristics of selected recrea-
research, we plan to develop a class- tional rivers in the United States.
ification system for river recreation

resources that incorporates environ- 3Anderson, Dorothy H., Earl C.
mental, experiential, and managerial Leatherberr_, and David W. Lime. (In

variaSility. The classification scheme prep. ) An annotated bibliography on river
will consider variations in: (i) environ- recreation. Manuscript on file at North
mental features and human use of rivers Central Forest Experiment Station, St.
(e,g., streamflow characteristics, water Paul, F_nnesota.
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.. Some research is planned or underway rives to accommodate the wide range of I .................. '
to develop,better use measurement and possible recreation uses for rivers. To
monitoring systems. Michael Chubb of aid in evaluating alternative objectives
Michigan State University is cooperating and management strategies to tmple-
with us on a study to test methods for ment objectives, better information is

estimating the geographic distribution needed about how present and potential Iof river use on several rivers in users define quality river recreation
Michigan. He experimented with several experiences. To do this, resource

automatic recording devices in conjunction administrators must know more than they
with onsite visitor interviews. In a do now about the motives that prompt _,

second study in Michigan, Chubb and people to participate, or not partlcl-
Bauman developed a prelimlnary method pate, in river recreation activities.

to quant±tatlvely classify a river's We need to identify the range of actlvl-

recreation _otential for 16 different ties people desire and the specificactivities, attributes of river environments and

recreational use conditions that provide

With other research cooperators, we optimum satisfaction and benefits for
are testlng methods to accurately measure them.
the attltudes_ activ±tles, and back-

ground of sample populations of river ' Such research must commence with
recreation users. Studies are ongoing appropriate measurement techniques and
or completed on the Green (Desolation instruments. Some methods exist, but
Canyon) and Colorado (Westwater Canyon) many will need to be developed to fit
Rivers in Utah by Richard Schreyer of the specific questions and conditions

Utah State Unlversity and on the Kettle under study. Such methods will need to -

River in Minnesota by Lawrence Merrlam, measure the expectations, perceptions,
Jr., and Timothy Knopp of the University awareness, behaviors, feelings, and moods
of Minnesota. The results of these and of different recreational user groups

other methodology studies will be useful across a spectrum of rlverscape settings.
in later more comprehensive studies of River settings should be chosen to permit
a variety of rivers. We currently are contrast among factors having major

planning a 1977 study of use and users influences on recreational participation
of selected rivers under Bureau of Land and satisfaction.

Management administration.
One application of such research

Although our program must be flex- methodology lles in refining the concept
ible, some plans for future studies of social carrying capacities of rivers;
include: (i) further descriptive studies that is, the amount and kind of use an

under a variety of recreational use area can support over a specified time
conditions and river settings through- without causing unacceptable change to

out the c0untry; (2) a series of studies the recreational experience ( Lime and
to test use measurement and monitoring Stankey 1971 ). Such research would

systemssuch as aerial and ground photo- reveal how experiences sought by river
graphy, "electric eye" counters, and users relate to: (a) amounts and dis-
observation; (3) an indepth study of trlbutlons of use, (b) conflicts between

river activities and backgrounds of various user groups, (c) commercial and
registered boat owners in Minnesota; and other developments (mines, farms, factories,
(4) a study of urban-suburban river private residences, etc.), (d) level and
recreation use patterns in the Upper extent of managerial intervention (camp-
M/dwest. site development, access point control,

' etc.), (e) type and abundance of flora

Defining 0ua]ity Recreation Experiences and fauna, and (f) physical characteris-
tics of the river (length, velocity,

Resource planners and managers must temperature, purity, etc.). Research

define appropriate adminlstrative obJec- should include both studies of present .
river users and studies of nonrlver users

• to identify what prevents some people
_Bauman, Eric H. 1926. A method from participating in these activities.

for assessing river recreation potential.

188 p. Unpublished M.A. Thesis, Michigan These investigations should relate
State University, East Lansing, Michigan. to andbeneflt from research on patterns
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of use andusers (described previously). Studies are needed to determine how
An understanding of the decisionmaking various publics feel about techniques to
processes and factors that shape users' control, modify, and redistribute use, and
decisions can also help determine how to identify opinions about site management

patterns of use can be modified, techniques to minimize physical resource
damage ( Lime 1976 ). For example, how

The Station's research project is do people react to regulatory management
mm

cooperating with social scientists from techniques (e.g., reservations, limits
severa! universities to measure and on party size and lengths of stay, zoning)

evaluate how recreation users define compared to manipulative techniques (e.g.,
quality experiences. Results of some information, fees, changes in access

of thls research are reported in this points)?

proceeding s by deBettencourt and Peterson,
Driver and Bassett, and Cherem and Studies also are needed to determine
Traweek. Attempts to develop similar the impact of potential use management

research methodology are included in the policies on the beha_'_or of users because •
objectives of Schreyer's study on two what people say they want may not be
rlvers in Utah described earlier. Major reflected in what they do. For example,

outputs of this research will include , studies in cooperation with river managers
profiles of what motivates various users could measure changes in user behavior

to visit rivers and their preferences and experiences in response to varying
for particular flyer settings, types of methods to Schedule daily use limits

facilities, and use-management strategies, at river access points (see the Nielsen
and Shelby paper in this Proceedlngs).

Our plmns for further research in •
thls area include: (I) more indepth Additionally, studies need to focus
studies to develop research strategies on finding more effective ways to communi-

and instruments to identify basic satis- care with recreation users to enhance their
factions and benefits of river recreation outdoor experiences. Through studies of

experlences and to test promising methods how users choose among alternative river
on a spectrum of river settings, (2) fur- activities and locations, further research

ther studies of social carrying capacities can determine what information can best
and how use affects the quality of help them find areas that match their
experiences, (3) more indepth studies desires, expectations, and skills.
to identify factors that influence how

userslchoose rivers or certain sections Related research is needed to determine
of rivers for recreational pursuits,

(4) a preliminary study of satisfactions how the destructive and inconsiderate
resulting from nonhunting wildlife behavior of some river users can be

encounters on rivers, and (5) a study of reduced. Some of this .behavior undoubtedly
river managers' perceptions of how results from people not understanding
river users define quality experiences the full consequences of their actions,
and ,respond to use-management techniques, rather than from overt maliciousness.

Attention should focus on identifying
better ways of educating users to under-

stand and appreciate the effects of their
actions on the environment and on other

ModifyingRiverRecreationUse users, and to provide users wlththe
skills necessary to reduce adverse impacts.

The third research area focuses on Communicative techniques are also needed

devel0ping management techniques to to explain management objectives and the
accommodate the wide range of river need for restrictive measures to protect

recreation uses, while minimizing the river resources and visitor experiences.
conflicts that often arise between

various interests. Of course, techniques One current study by our river ,
are needed that donor violate the recreation project is focusing on how and
objectives prescribed for the riverscape to what degree visitor distribution can
under Study. These objectives limit the be altered by information supplied to
options available to the planner or visitors. In the Boundary Waters Canoe

manager, but often there are several Area of Minnesota, we are studying (in
alternatives to solve a given problem, cooperation with Robert Lucas, Inter-
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mountain Forest and Range Experiment CONCLUSION | .................., I
Station) the extent to which information

about patterns of use, attractions, and Information about the use and users
other factors can alter visitors' of river resources seems woefully in-
choices of routes, areas, and times of adequate. Even for rivers supposedly
visit. Information Supplied to visitors "known" for heavy use, unhappy users, and

seems to be a highly desirable management resource deterioration, little is known

technique because it is less authoritarian about how these riverways are used, by
or regulative than many other techniques whom, and what users are seeking in

(e.g., restricting access), outdoor experiences. Much social research
in designated Wilderness Areas, at
reservoirs and lakes, in highly developed

Other research by the Project is a_d concentrated recreation areas, and
focusing on a field test of the Wilder- in other places has focused on many of

ness Area Simulation Model ( Shechter the same questions raised here. However,
1975 ) in a river recreation context, it would be premature to assume that such
The Simulator provides a measure of the results would have direct application
number _of encounters (visual meetings) to river recreation planning and manage-
river parties have with other parties ment.
and the locations Of these encounters '

along the river corridor (on the water, The availability of a wide variety
at rapids,, at campsites, etc.). The of rivers and streams for recreation

method has been tested in a recent study has, indeed, provided new and expanded
in Dinosaur National Monument (see McCool, opportunities for many people throughout
Lime, and Anderson in this Proceedings). North America. At the same time, such o

An extension of this research is planned growth has caused critical management
for 1977 for the Selway River in the problems demanding thoughtful solution.

Selway-Bitterroot Wilderness in Idaho. In order to improve planning and manage-
In .related research, George Peterson of ment of river recreation use and to
Northwestern University has cooperated better evaluate management decisions,
with the Project on several studies to a host of recreation and related research

simulate visitor travel in the Boundary needs are evident. There are unique and
Waters Canoe Area (see Peterson et aZ. challenging opportunities for scientists
in this Proceedings). from all disciplines to cooperatively

apply their interests, expertise, and
creativity to solving these problems.

Our future research plans include:
(i) additional studies to determine ACKNOWLEDGMENT
users' attitudes and behaviors toward

various regulative and manipulative The author wishes to thank Dr. Richard
•use-management techniques in a variety Hecock, Chairman, Department of Geography,
of river recreation situations, (2) an Oklahoma State University, and Dorothy

indepth study of user attitudes toward Anderson and Earl Leatherberry, P_roJect
- ex_'sting Use rationing programs, and scientists, for their help in reviewing

(3) a preliminary study of depreciatlve current literature on river recreation
behavior by river recreation users and and in formulating Project research
ways to control it. direction.
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" CITIZEN GROUPS: ' 1
THEIR ROLE IN RIVER RECREATIONAL PLANNING

ClaudeE. Terry, President
ClaudeTerry& Associates,Inc.

Atlanta, Georgia

ABST_CT.--The two equal and essential components that

the river recreation planner must consider in declsion-

making are the _nagea space ana the user who will inhabit

that space. River user conflicts arise as the result of

territorial interests of citizen groups. Although the

, conflict between specific recreational users can never

be fully resolved, the resource manager can adopt certain

attitudes and actions to 'mitigate the conflict.

In order to understand the role of by any changes made to the area. If the

citizens inrlver recreational planning, individual's use of the area is not par- * -

it is necessary to understand the basic ticularly specialized, or if it is not

motivation behind their interest in the readily applicable to his type of specialty,
river. This motivation is based on a he may seek ways to improve the area to

concern for the utilization of space that make it more attractive to his use. This

conforms to specific needs or perceptions, type of activity is called environmental

These needs and perceptions form the modification and every an_m_l does it to

nucleus around which various citizen the degree which its ability and needs

groups coalesce. The different aspira- permit.

Lions, visions, or legitimate fears act

as a bonding agent that is critical to

group formation and stability because CONFLICTING PUBLIC DEMANDS
without it these groups would soon

fragment. Obvious conflicts can occur between

two groups when they utilize the same

Theconcern of citizen groups space or resource for different uses.

generally centers around one of two This conflict is further compounded when

types of issues: image and space. This the individual or agency legally con-

paper will deal only with the second type trolling the area and the resources found

oflssue--the utilization and competition within it is brought into the picture.

for river recreational space. He has responsibility for its long-range

management and is faced with the decisions

Concern for" space as a behavioral of what types of change or no change to

characteristic can be justified in a allow to occur.

•number of psychosoclal ways; as a basic

ihuman drive concerning economics, self- No matter what management decisions

identity, history, safety, health, or are made, they will have some impact upon

power. However, it will suffice here to people who pass through, visit, or pass in

describe this trait by reference to the close proximity the managed area. .
territorial drive and sense of identity

of the human being. In the private _ector of space manage- ,

ment, the businessman needs only internal

In the case of territoriality, the justification of his decisions and need

individual or group becomes familiar with, not worry about external groups or organl-

adopts, and utilizes space. If the indl- zations, unless his management areas are

vidual's or group's use of the space is very large or his decisions carry a high

highly specialized, they feel threatened degree of public risk (i.e., nuclear
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power plants, toxic chemical plants, etc.), the river planning manager can adopt to
" ease or eliminate the bad feelings associ-

However, when mamaging ,public space, ated with decision-making.
our laws require that decisions be based
on the good Of the public and that citizens

have a voice in the decisions. Unfortunate- USES OF AN INFORMATION OFFICER

ly, the citizens' voice is never unified. I

There is no "public" speaking with a single Probably the biggest asset to an
Voice who can give a genera! thumbs up or agency in dealing with citizen groups is

down to public management decisions, an information officer who truly believes
Instead, there are many citizen groups, in the involvement of citizens in the

each with its own ideas, fears, and planning and management of their resources.
desires concerning how and when changes If the official and his agency are not

should occur, committed to citizen involvement, they "
• may delay involving citizens in the

The conflict over river use is joined planning process until the process has
at two levels.. The first is a general moved toward an image of the agency's
level dealing with allocation of theriver wants. In addition, people can sense the
and its watershed for general uses such as insensitivity of officials not dedicated
recreation, water Supply, sewage dilution, , to the concept of citizen involvement.
timber production, streamside sites for
homes, etc. It is determined at this

level of conflictwhether recreational,
•economic, or some other use prevails. The
second level Of conflict comes into play EARLY CITIZEN INVOLVEMENT
when the specific types of a general

given use are worked out among citizen Courage and self-confidence on the
groups:, private sector users, and managers; part of the planner and public officials
for-example, the specific types of are required if early involvement of
recreational use. citizen groups is to work. The concept of

developing citizen input over an extended

period basically goes against professional
character, which dictates that the pro-

fessional himself must produce something.
cITIZEN RIVER RECREATIONAL PLANNING GROUPS Professionals feel that if they do not

initially provide for a finished product,
Historically, in river recreational or at least know what they wish to

planning, three major types of citizen accomplish, they are open to ridicule
groups present themselves. They are the for not knowing their job. A professional
"nonspecialized users", the "specialized must be courageous in the sense that a

users", and the "preservers" Comflicts ship's captain must be courageous to set

over appropriate river recreational use sail on an exploratory trip without any
can occur as a result of these three clear idea of where he is sailing.
different perspectives. For example, such

specialized groups as canoeists might When citizens are involved in a study
oppose major projects that would facili- that has no preconceived idea of what con-
tare flatwater sports, fishing, motor clusions will result, the official runs the

boating and :picnicking, yet support some risk of losing control of the study and

small access-point improvements that spending huge sums of money without accom-
wquld mean easier ingress or egress from plishing any clearcut objectives or of

the stream for them. At the same time, producing a totally unrealistic or
the preservers might be opposed to all unacceptable plan. However, if he can
of these improvements, incorporate citizen input throughout a

study and derive a workable plan, the
The Conflict between different recre- rewards are great. If the citizen groups

ational user groups can be very dishearten- identify with the study, they can be a

ing and frustrating tO the manager. He must powerful force to aid in regulating,
make decisions that gain him friends and legislating, raising funds, and lobbying
support from one group but cost him friends for long-term project maintenance. They
and support from another. However, there can also help to combat any opposition
are attitudes, measures, and techniques that might arise late.
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.THE CHATTOOGA EXAMPLE or avoid costly mistakes. For example,

citizen involvement can aid in the proper

When it first became apparent that location of recreational use areas. This

the Chattooga River would be considered can be exemplified by a discussion of the

as a National Wild and Scenic River, the two choices a resource manager faces when

USDA Forest Service began to involve the he first decides to improve an area. There

local resldentsp conservation groups, and are two traps he can fall into in placing

other groups into the planning process, campsites or other recreational use

This early involvement forestalled a lot facilities. One trap is to place the

of antagonistic interBct_ons, eyed though facilities where current use is not

• there are elements in the final plan that already occurring and the other is to

are not agreed upon by all. place the facilities where current use
is already occurring. This may seem

One of the more interesting aspects mutually contradictory, but it can be

of the Chattooga plan was the incorpora- explained by citing an example.
ti0n of commercial recreational users.

This group was incorporated into the If, for instance, the recreational

planning ;process and the design of the facility is not located in "the areas where

commercial contracts was based to a large they logically fit with the use schedule,

extent on this and the conservation groups'' even though they might be attractive, they

input. The primary goal here was to keep will probably not be used. We saw this on

commercial operation at a level that would the Chattahoochee River in Atlanta. In

not int'erfere with private recreational this case, public launch points were pro-

use. Commercial use of the river today vlded but the users insisted on trespassing

is about 30 percent c_f the total use of on private property to launch their rafts, " "

the river corridor, canoes, and kayaks because the public use

areas were: (i) not located in such a way

as to enable them to take a good day trip;

• and (2) were not located over the segments

HUMAN FLEXIBILITY of water the people desired to use.
.

Flexibility in h_an behavior is one The problem could have been avoided

of the major factors that can make good by citizen input.

planning and plan implementation a reality If the facilitles are located only

instead of a pipe dream. A good example where the use is presently occurring and

of a management program that resulted in other considerations such as soll type,

extended multiple use and in cooperation geological suitability, vegetation cover,

between disparate user groups is the and citizen input are not considered, a
Hiawassee River in Eastern Tennessee.

The Tennessee Valley Authority published badly damaged environment can result from
water release schedules that told local overuse. A situation of this sort occurred

fishermen what hours the stream flow with the placement of Chimneys Campground

would be low and suitable for wading, along the Little Pigeon River near
' • . Gatlinburg, Tennessee. Chimneys Campground

_ The schedules also tell canoeists and

rafters the times that they can get the began as a trail into the woods for back-

best rides so that they can plan their packers. The trail was eventually up-

launch t_nes, graded into a dirt road and people began
camping there out of the back of their

cars. This soon developed into a looped

gravel road and car camping became heavy.

.CITIZENS AS A VALUABLE RESOURCE The road was next paved and gravel sites

were put in for trailers and amenities

Another important aspect of citizen provided. Finally, so much of the area

input is their utilization as an important was altered that during heavy rains

resource to assist professional staff in flooding essentially destroyed the whole .

conducting research and physical surveys, area to the degree that efforts have now

By locating and utilizing active users, been made to convert the site into day-

some of whom are experts in related use picnic area only.
recreational and nature study fields,

public officials can incorporate useful In this case the site was simply not

data into the plan that will enhance use suitable for the high intense recreational
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use which "was encouraged to develop, cited without a preconceived notion of who
Involvement Of citizen groups in the is right and who is wrong. Then by mutual
decisions that led to this situation dialogue and arbitration by the pro-

could well have avoided the impacts be- fessional staff, it is possible to resolve

cause many Of the original user groups conflicts and allow for flexibility in

were opposed to any upgrading of the area final implementation. If this is accom- | --
as a result of their familiarity with it. plished and if the citizen groups can | |
This also illustrates that the desires claim some pride of ownership in the plan,
and actions of the majority of the citizen they can be a strong force in securing

users may not always be right and in a funds and other backing. Citizen input

case i!ike this, it is up tq the profession- and review in the detailed plan deVelop-.
al to point out potential consequences ment can aid in avoiding placement of

facilities in areas where they are not
suited or will not be used. Finally,

, continued citizen feedback after full

SUMMARY implementation has been accomplished is
necessary to keep track of user behavior •

Although I have dwelled rather changes, envlrorunental changes, misuse
heavily' on the need for citizen involve- and abuse of facilities, or to identify

ment at the beginning of a project, there , mistakes m_de during the planning phase.
is an equal need to continue that involve- Only by this continued monitoring and

ment into and beyond the completion of the feedback mechanism can the planner and
Project.. It is important that at the manager continue to provide the facill-
beginning of a project, both potentially ties that will result in a good, clean,

supportive groups and potential adversaries safe recreational environment for the
Should be identified and their input soll- citizen. "
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" COMMERCIAL RIVER OUTFITTING" ITS EDUCATIONAL
" ROLE AND RESPONSIBILITIES TO THE FUTURE

Robert L. E11iott
, • AmericanRiverTouringAssociation

. Parks, Arizona

•
.. ,

_BSTPdkCT.--_o trends are postulated: (i) a decrease in

the rate of demand for commercial outfitting services, and
(2) increase in demand for "do-it-yourself" trips. The
competition between commercial outfitters and private

o _ _r0ups on restricted rivers is explored. Commercial out-
fitters can be justified for both their "educational" and

"public access" services;, the outfitter who so Justifies
• his existence can enjoy a greater freedom from worry over

future survival.

s

As managers and commercial outfitters It is easy to suggest that if supply
we share a common mandate: to protect the were not a problem or prices were con-

resource and to provide the public with the trolled, the rate of increasing demand
best possible recreational and wilderness would again rise. There are demands for

experiences that can be provided, now and commercial outfitting, however, of two ba-
in the future, sic types: the guided tour kind where

everything is done for the client including
i have asked more than 20 of my col- ice in his cocktails and staff to set up

leagues oVer the phone and in questionnaires the tents and cots; and the kind in which

what their feelings are about the future of individual participation (from helping in
commercial river running activities. Some the kitchen to paddling one's own craft) is
of the major trends they identified are in encouraged or even instructed. The first

the following pages, kind will fall off long before the do-lt-
yourself kind.

A:DECREASEIN THE RATEOF DEMAND
FOR OUTFITTERSERVICES A CONTINUINGINCREASEIN THE DEMAND

FOR DO-IT-YOURSELFOUTINGS
The demand for public outfltter serv-

ices is:decidely on the rise, but the rate It is safe to assume a continuing In-
of increasing demand for outfitter services crease in the rate of demand for do-lt-

will taper off in the next several years yourself outings as evidenced by several
if it hasn't already. Several of my col- other papers presented at this symposium.

• leagues feel the rate in some areas has The rapid increase in private permit appli-
peaked and that demand is bound to level cations in the Grand Canyon and other areas
out. it is difficult to get a true measure is further evidence of this trend. (I hes-
of demand. My assumption of a decrease in irate to cite the statistics since it is..

therate of demand is based on a closed suspected that several individuals from the ,

market system, i.e., visitor use ceilings, same proposed river party would apply in
but Withoutany effective pzice regulations order to increase their chances of obtain-

to date. This means that supply has been ing a permit.)
curtailed to protect the resource while

prices lnmost areas have been allowed to I intend to discuss private, do-it-

increase to the point that the demand yourself use, only as it competes with com-
greatly in excess of supply has been stifled, mercial outfitter services. In the light
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of decreasing rate of demand for outfitter of right". However, they do feel that
services butan increase in do-it-yourself "concessioners profiting by use of public --
outings, how dew e determine priority among lands as their major capital resource are
competing users? If priority use cannot be legally obligated to be the first to prove
established, how will competing uses be how, when, and where their services are

apportioned? unique or essential" ( Saltonsta11 1976 ).

|
_AJUST ALLOCATIONBETWEEN ' '
.COMPETING_USERiNTERESTS " THE WESTERNRIVERGUIDESASSOCIATIONPOSITION

in the yearsahead it is hard to ima- The opposing view is perhaps best rep-
gine that most river recreation areas under resented by the position of the Western
discussion at this symposium won't be under River Guides Association (WRGA) through its

some system of use restriction, with a cer- Private Permit Action Committee (PPAC)
rain portio_ alloted through commercial out- formed in 1974 for the purpose of drafting
fitters and another portion to "do-it- a position statement regarding commercial _
yourselfers'_" To date the ratio between vs. noncommercial use. The seven-person
these cOmpeting interests has been deter- committee was formed of three public out-

mined either by pastuse in a given year or , fitters, three private river runners (one
is arbitrarily chosen. Examples are the Of whom has guided actively for commercial
Grand Canyon with a 92:8 (commercial to do- outfitters) and one representative of the
it'yourself) spllt, the Selway with a 20:80 National Park Service. The committee's

split, and most Bureau of Land Management first recommendation (unanimously approved)
(BLM) administered lands in the west at follows (PPAC 1974):
50:50. Clearly, conflicts between these • " "

twousergroups will become more and more "Qualified commercial and noncommercial

intense, river running are forms of legitimate pub-
. llc use of our national resources. Both

serve the national interest; therefore,

THE WILDERNESS PUBLIC commercial and noncommercial use should

RIGHTS FUND POSITION co-exist on runnable rivers, neither to
the exclusion of the other."

The Wilderness Public Rights Fund
(WPRF) is an organization that was formed Roderick Nash, committee member, introduced

a concept for consideration which has pro-
in 1975to advance the interests of the yoked much thought and discussion among
"do-it-yourself" user. "It is WPRF's con- outfitters and managing agents but which
tention that, when commercial and noncom-
mercia1 User groups are required because was not acted upon (PPAC 1974).

of government edict to compete for the same

public spac e, the qualified noncommercial "The percentage of disappointment (or
category must be given priority" demand excess) should be the same on a
(.Saltonsta11 1'976). .WPRF bases their given river in a given season for both com-..... mercia1 and noncommercial users. For exam-

contention on their interpretation of the pie, if 3,000 qualified noncommercial per-
Concessioners Act (P,L. 89-249, 79 statute sons applied for a permit but ceilings and
969): !'...nonatural curiosities, wonders,

allotments permitted only 1,000 to run, the
or objects of interest shall be leased, percentage of disappointment is 2/3 or 67

rented, or granted to anyone on such terms percent. To Justify such a denial there
as to interferewith free access to them should be documented evidence that this

"ibYtthepublic .... (16 U.-S.C. Sea. 3)" and
same percentage of disappointment existed

is the policy of the congress that such for commercial users."
development shall be limited to those that
are necessary and appropriate for public
use and enjOyment of the national park area And how do we go about measuring de-
Inwhlch they are located and that are con- mand? The PPAC has suggested, "Paid de-
sistent to the highest practical degree . posits would suffice to document commercial

with the preservation and conservation of demand; but commercial outfitters are un-
the areas" ( Saltonsta11 1976 ). WPRF does willing to deliberately stimulate deposit

not necessarily assert that public noncom- payments greatly in excess of their allot-
mercia1 users have an unqualified "priority ment as they might be required to do in the
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event of'a high percentage of disappoint- Here are two opinions: (I) "I believe
ment in the noncommercial sector" ( PPAC the commercial outfitters are more careful

1974 ). "Outfitters Can hardly be said to about using the river resource. There is
be competing for customers when most of an accountability factor that is present

their trips are filled six months or a year with the commercial rafters that is missing
in advance [in the Grand Canyon]; there is with private boaters. I am afraid that if

no point in stimulating demand which already we turn over our rivers to the private users,
exceeds supply" ( Litton 1976 ). then we will lose them through abuse"

( Huser as quoted by Evans 1976 ).
The noncommercial private river run- , ,

hers of course are quick to raise the ques- (2) "Public outfitters whose success

tion, "How much (of the commercial demand) in business depends, among other things,
is in part artificially created by wide- on maintaining tidy campsites, are at the

spread colorful advertising?" ( Saltonstall same time under constant scrutiny by the
i976 ). Even though three of the,largest controlling agency as well as by their

commercial outfitters in the Grand Canyon clientele. It is easy for the [regulatory

have personally indicated to me that their agency] to determine how an outfitter is ".
advertising budget is less than 2 percent treating [the resource], difficult to
of their gross receipts (exceptionally low learn how private users are treating it,

in comparison tom0st private industry) the , and next to impossible to penalize private
private runners have a point: it would be users, after the fact, if indeed blame for

almost impossible to quantify to what ex- misuse can be established" ( Litton 1976 ).
tent "artificlal" demand plays a part in

the total demand picture.
I would like to add my own opinion-- .

By the same token it would be almost with a Sllghtly different slant--in support
impossible to quantify to what extent the of these two. I wouldn't consider most
demand factor for private permit appli- outfitters worrying about being under the
cants is artificially inflated through scrutiny of their clientele so much as con-

multiple applications from several indi- cerned about their responsibility and the
viduals all intending to run under the unusual opportunity to educate their cli-
same_permit--whichever permit happens to entele to be more concerned about protecting
come through. I personally know of 3 dif- the resource. Personally, I have found on
ferent private groups applying for Grand numerous outings in the Grand Canyon and

Canyon permits in 1976 which abused the elsewhere that the trip participants seem
system in the manner suggested. One indi- unusually receptive to the example we set.
vidua! told me everyone in his group of I0 They respect our point of view; they are
applied for a permit; 9 were denied and I generally impressed with how tidy a place
was granted. The system invites abuse; no the Grand Canyon is. They are a captive
one denies that. audience, and they go home with a little

firmer resolve to emulate our care for the

One other interesting consideration environment.
that further muddies the issue is that many

private runners were first introduced to One of my colleagues carried it a
•- thesport through participating in a tom- step further. "We are a buffer between

mercial 0urine or through attending a the public and the land. More and more I
",white-water school," many of which are think an outfitter's Justification is in
sponsored by commercial river companies, generating and sustaining public sympathy

against consumptive, destructive, energy
intensive uses of the outdoor environment."

' ACCOUNTABILITYAND PROTECTING
' THE RESOURCE I am not suggesting, however, that the

issues raised by the accountability problem
..Whoprotects the resource more, the should necessarily contribute to increasing '

private user or the public outfitter? It or decreasing any one type of user's share
is a ebugh question and there is no docu- of the river wilderness. Ultlmately, ac- '
mentation that I know of which even suggests countability and protection of the resource

one category of user harms the resource is an adminstrative problem solved through
more than the other. So we are down to who greater education (by the agencies and the
may be more easily held accountable for outfitters) and enforcement. Huser has
the resource, suggested, as an example of one solution,
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that "anyone who goes into the wilderness way that has a special meaning for them.
should have a wilderness use license. It Something has opened them up--the guides,
would be much like a driver's license, the resource, or whatever--and made them
This would not stop abuse, but it would receptive to the full breadth and depth a
present an accountability factor" ( Evans river experience has to offer.
1976 ).

That leaves us at a standoff, but with
PRIORITY FOR MODES OF TRAVEL--NOT the need to do a lot more research on the

ACCORDINGTO MEANSOF OUTFITTING private vs. commercial issue. For one

thing, we need sound data on demand and use
I believe priority should be based on ratios (PPAC 1974). How do we get this in-

mode of travel, not on whether the party is formation? Some ways might.be through
a Commercially Outfitted or a privately measuring Nash's "disappointment factor",
outfitted group. There are places where or perhaps through periodic public opinion
motorized travel should and should not be sampling of potentlal users, or through
allowed. Motqrized travel should be pro- issuing all interested users a one-tlme use
hibited, at the point at which there is llcense (much llke a hunting license) that

damage to the resource or undue compromise could either be used privately, or through

to the wilderness values of a significant , the services of a commercial outfitter.
portion of users within an area of otherwise All options have been suggested and dis-
distinct wilderness character. At some cussed, and are fraught with bureaucratic
point this calls for value judgments, headaches, if not nightmares.

courage Co make those Judgments, and (in-
conveniently at times) the law to back them A second area of needed research is
up. I do not believe priority for using that raised by Lime ( 1975a): "How do cur- - .
an area should be based on whether a user rent and potential users define a high
is commercial or private. If private use quality river recreation experience?" How

were favored over commercial use, there is do users relate to the values of "doing-
thepotential for completely excluding from it-on-your-own" where there is an undeniable
the resource that portion of the public spirit of adventure or pioneering aspect to
which lacks the capability for "doing-it- the river outing? There is a certain im-
themselves". Those excluded might not have mediacy and challenge to the "do-it-your-

known someone with the requisite experience, self" outing that results in personal sat-
or might not have had the time nor money isfaction. On the other hand, how do users
to develop the necessary experience and relate to the values that can be gained
amass the necessary equipment, through participating in a commercial

outing--one that gives the user a full

range of experiences, from learning to row,
Let me explain further, again using paddle, read river currents, to identifying

the example of the Grand Canyon. Commercial flora and fauna?
and private users Jointly expend about

89,000 passenger-days (p/d's) in a ratio
of 92/8percent respectively. Assuming a

.. contlnuing increase in demand by both types JUSTIFICATIONS FOR AND RESPONSIBILITIES

of users,_it is theoretically possible OF COMMERCIALOUTFITTING
(some years hence) for private use to equal
89,000 p/d's even though in that same year The Wilderness Public Rights Fund says
it istheoretlcally possible (with the re- it is not their objective to eliminate com-
laxation of allbut cost constraints) for mercial outfitters "...and thus abridge the

commercial demand to equal 300,000 p/d's rights of that portion of the public that
_representing a valid use of the resource has neither the time, inclination, or cap-
which would be wholly frustrated. This ability to organlzeand participate in a
situation would be totally unacceptable to noncommercial wilderness trip". Neverthe-
me, not just because Iama commercial out- less, if they win in court, I believe their
fitter but becaUseof all the excited, happy position could dictate the eventual phasing

people I have seen come off of river trips out of all commercial enterprise in the
"Iwho have said, came expecting a good wilderness (or at least, within National

time, but have come away with so much more Parks). I, for one, accept the WPRF
than I ever thought possible." Their out- challenge of commercial outfitters having
look has been expanded in a very subjective to be the first ones to Justify their own

existence.
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Evez7 outfitter I've spoken with or creasing complexlties of technological so- [..................., ]
received aquestionnaire from in recent clety, a gain in appreciation for a body
weeks,belleves that commercial river out- of interpretive knowledge, a gain in close-

fitting is justified at least because it hess with family and friends; a gain in ap-

provides access for those people who either preciation of the need to-conserve more
cannot do it themselves or who choose not wilderness. We can call these gains

to make the necessary investment in time "educational experience"; on many commercial

and money to develop .theproficiency and river outlngsthls experience is there for
accumulate-the equipment neceSsary to do the passenger to thedegree he or she wants
it themselves. (This choice that the user and elicits it.
makes suggests an axiom: the more tech-

nically difficult and logistically involv-
ing a given river-outing is, the greater QUESTIONS RAISED BY THE

is the Justification for commercial out- EDUCATIONALJUSTIFICATION
fitters.) To provide access, then, is a
prlmaryJustlfication. Justifying commercial outfitting serv-

ices on the basis of their providing an

_One way to answer the question, "how educational experience raises some interest-
essential are these outfitter services?" ing questions. (I) Could permits to use

is bY suggesting 'that the current level of , rivers be a11oted on the basis of the
commercial river outfitting would not be "educational" nature of the trip? Such a

what it is had the public not demanded it concept was tried by the Bureau of Land
so, indicating that some essential need for Management on the Green River in Utah a
outfitter services had been filled in the few years ago, but was dropped after a

market place. So, providing access in re- season. Most outfitters I have spoken with .
sponse to public de__mnd has given rise to feel that an educational field trip on a

a certain past business level measureable river is inherently more commercial than
(at a bare minimum) in terms of the tom- private. Adopting an educational allotment
mercial allotments establlshed on many re- would tend to take the educational Justifi-
stricted back country rivers today. But cation away from the commercial operation,

the question remains, within a closed mar- when Just the reverse should be encouraged.
ketsystem facing competing user interests In my own experience, most biology and geo-
andfluctuatlng demand, can simply respond- logy field trips on rivers are no more ed-
ing to public demand Justify commercial out- ucational than the better run commercial

fitting in the future? outings. Commercial guides are commonly
as well informed about the river resource

Some commercial outfltters--the ones as the instructors sent by the educational

who fall to see that a totally free enter- institution sponsoring the field trip.

prise system is not workable in an area of (And commonly Just as much beer is consumed
such limited supply--would assert that meet- on an educational outing as on a commercial
ing demand _8 adequate Justification. trip.) College credit does not insure a
Alas, they are shortsighted and assure greater educational content.
thelroWn ultimate demise by failing to
definetheir future responsibilities and

opportunities. (2) Is the quality of the educational
experience derived from a commercial trip

• different from that derived from a private

I believe that commercial outfitters trip? A private trip is Just that, a pri-
are Justified for another reason besides vate trip. As long as the resource and
simply meeting dem-nd for access to a cer- participants are protected from harm, it

tain type of recreation. Commercial out- should Just be allowed to "happen". The
fitters can provide a range of experiences basic educational experience on a private
that satisfy an inner need people have to outing will be found in just "pulling it
grow, to gain Something from their experi- off" and will be subjectively different for
ences. This "gain" is very elusive and each group and each participant. On the

ultlmatelysubJective. It can not be made other hand, the regulatory agency can en-
to happen; an outfitter can only set up courage, expect, and evaluate the educa-
Circumstances which foster it. This gain tional experience encountered on a commercial
becomes evident in many ways: a different river outing. The commercial participant

perspective gained from solitude or a doesn't have to worry about "pulling the
change in activity, respite from the in- trip off". Once the boat departs each
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particlpant'may become receptive and in- freedoms and the very spontaneous quality
solve himself as much in the experience as that a wilderness river experience should ..................
he is ready tobecome involved. Some pas- have? Byron Shelby I of Human Ecological
sengers want to know very little; others Research Services provides the best answer
can't be told enough. And who's to Judge to tbls question that I've seen. "While

that either approach is right or wrong? some rules simply require better preparation
Myriad facts about the resource are of or advocate one camp practice over another,
little value unless the guide encourages others may become oppressive in imposing

the passenger(through itinerary, words, schedules or routes [or a specified educa-
and example)to try to appreciate the over- tional fQrmat]. In the case of commercial
all picture--and to question man's relation river trips, such things affect passengers
to the envirov_ment, only to the extent that the boatmen make

them apparent." The guide, then, may have

(3) And how does the regulatory agency to-sacrifice the spontaneity of his own per-
insure that the,educational experience is sonal river experience for his passengers.
there for thecommerclal passenger who

wants it? That's a tough question that I
can't answer _except to say it's going to My contacts with commerclal, outfltters "

have tO happen at some point. The answer indicate that they fall into two groups,
will have to begin With defining an educa, ° the pessimists and the optimists. The
tlonal criterion relevant to each operating pessimists feel that there are already far
area. Then it will take more money than too many regulations; realistic business

at present to evaluate compliance with ed- projections are impossible to make and prof-
ucationalstandards. And lastly, it will its are bound to dwindle. The optimists,
take more "clout"than most agencies have including myself, recognize that regulations

aC present (an_ no small measure of courage) are necessary and are not too worried about "

to enforce compliance, commercial outfitting being able to Justify
itself; plainly and simply, we Just have
too much to offer the public in the way of
access and education.

CONCLUSION
..

All these suggestions imply more reg- IShelby, Byron. MOTORS AND OARS IN
Ulations and raises the spectre of "Big THE GRAND CANYON_ RIVER CONTACT STUDY FINAL
Brother". How do we face up to the nec- RE?ORT, Pt. 2. 41 p. Unpublished report

essity of enough regulations to prevent submitted to National Park Service, Grand
chaos w_lle at the same time preserving the Canyon. June 19?6.

e
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. SOME ECOLOGICAL CONSIDERATIONS ASSOCIATED WITH
RIVER RECREATION MANAGEMENT

Stewart W. Aitchison, Field Biologist
Steven W. Carothers, Head, Biology Department

.. Museum of Northern Arizona

Flagstaff, AZ
R. Roy Johnson, Senior Research Scientist

" National Park Service

Grand Canyon, AZ
(Grand Canyon National Park

Colorado River Serles, Contribution No. 16)

ABSTRACT.--Drawing from an ecological study on the
Colorado River, four river recreation management con-
terns are discussed: (I) river research vs. river

management--their interrelationships and priorities;
(2) extensive resource inventorles--thelr role as

• indicators of environmental deterioration; (3) human
. impact--its identification and proposed mitigation;

and (4) suggested guidelines for identifying unique
and ecologically sensitive areas. Other environmen-
tal degradents not directly associated with human

impact, but nevertheless a source of concern for . ,
river managers, such as habitat destruction by wild
asses are also discussed.

• _.
.

River management is a new and so for 1973 the allotment was lowered to

challenging discipline, Within the last 89,000 pds. In 1973, 86,264 pds were used,
few years use ef our wilderness rivers therefore the 89,000 figure has been
has increased explosively, creating a maintained to date.

myriad of problems for the varlous State
and Federal agencies entrusted with the The National Park Service quickly
care of these resources (Huser 1975). realized that this tremendous increase in
Many managers lack basic information about the number of river runners was damaging

their particular river: for instance, portions of the riveting environment.
what kinds of plants and animals occur in Another consideration was that the quality
the river and on its beaches; what effect of the river experience was in jeopardy as
do rlver'users have on wildlife; how many a direct result of increasing numbers of

people can the beaches.support without users. Additionally, private users com-
.. causing irreversible damage; how many plained that permit allocations were pre-

campsites are there; and so on. Realls- Judicial in favor of the commerclal out-

tic management plans cannot be developed fitters. These and other problems added
without this information. I would like to the complexity of determining an

to consider the development of such infor- equitable management solution.
matlon as it applies to the Colorado River

thrOugh Grand CAnyon National Park, per-
haps the ultimate in white-.water travel. RESEARCH. PROGRAM

Between 1967 and 1972, river running In 1973 the National Park Service
in the Grand Canyon grew from 2,099 users initiated a multidisciplinary research

tO 16,432, anlncrease of 682 percent, program designed to examine the physical,
This alarming user-growth rate forced the soclologlcal, and ecological factors
National Park Service to limit the number affecting the carrying capacity of the '
of boaters. The commercial allotment for river envi_nment (A/tchison 1976).

1972 was set at i05,000 passenger days From 1973 to 1976 investigators from more
(pds). " Of these, only 88,135 were used. than a dozen research institutions par-
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ticipated in this project (Johnson and this increase at "messy" campsites.
Martin 1976). These insects could become a source of

•fly-vectored diseases.

The road from recognition of a prob-

lem through research to development of The increases in insect populations
management alternatives and then, finally have also caused an increase in certain

to actual implementation of a management vertebrates. Lizards congregate near
policy is long and difficult. River recre, dirty campgrounds. Two exotic bird spe-
ation on the Colorado River within the cies, house sparrow (Passer domesticus)

Grand Canyon has proven to be no exception, and starling (Sturnus vulgaris), have been
introduced in remote areas, specifically

User Impact the Deer Creek and Granite Park areas,
primarily through the improper disposal of

Information concerning the spatial use garbage. Four species of mammals (skunks,
patterns Of the river runners was sought. Spilogale gracilis_ ringtails, Bassariscus
Through a "visitor usage card" given to astutu8_ rock squirrels, Citellus variega-
each trip_leader, data on campsites used, tus_ and mule deer, Odocoileus hemionus)
number of people in party, whether or not have increased in high-use areas, probably i"

a wood fire was built, whether or not as a result of an increased food supply.
the contents of the portable toilet were ° Unfortunately these unnaturally high den-
buried, etc., were obtained. Surprisingly, sities have caused these mammals to be in
the results showed that more than 300 camp- poor health, creating a potential human
sites were used along the 280 river miles health hazard.
between Lee's Ferry and Pierce Ferry. The

next obvious step was to identify and cate-
gorize the.types of human impact. Impacts An outstanding direct impact caused
or problems discovered included fire, llt- by the river user has been vegetation • "

feting, trampling of vegetation, and human trampling. In many areas multiple trails,
waste disposal, all with the same ending and beginning

place, are maintained simply through large

Fire is integral to any natural terres- numbers of people trampling the vegetation.
£rial ecosystem. However, man-caused fires This condition invites accelerated soll

are generally detrimental. In riparian erosion and dramatically changes the flora
systems impact may range from small sand- of these areas. On the other hand, some
scarred flre-rlngs to entire stands of beach areas would probably become uncamp-
beach vegetation being consumed in a holo- able if the vegetation (such as the exotic

caust. "In Grand Canyon, fires have been salt cedar, T_nG_iz ehin_nsis) were not
"caused by careless burning of toilet paper, held in check through this trampling.
Short-term biological effects may include
elimination of actual or potential wild- Human waste disposal is a concern
life nesting sites, foraging sites, and everywhere but even more so when the num-

displaying sites. Large burns may kill or bet of campers is high, the areas for
.. force movement of certain animals and may burial of sewage are limited, and decom-

encourage the introduction of non-natlve poser bacteria are scant. This is the
pioneer Species. situation in the Grand Canyon. Even after

a year fecal coliform bacteria were still
viable in the beach sands (Knudsen et aZ.

Littering, and this includes the In press).. Because of this and limited
practice of dumping Juices out of canned burial areas, it is not uncommon to un-

food and leftover organic waste at camp- earth a previous human waste dump when
sltes, may Increase populations of cer-
tain noxious insects or vertebrates. In digging a hole to empty your portable

toilet. A potential health hazard exists
the Grand Canyon, heavily used campsites with a solution still in the future.
seem to have correspondingly higher den-

sities Of harvester ants (Pqgonomyrez
californicus), commonly known as red Of great interest are our rather sur-
ants. Because of its painful, toxic prising results concerning the amount of .

sting, this species presents a minor impact versus the number of users. No
health hazard to the camper. The significant correlation was found between
flesh fly (S_cophagi_e) and blow fly the number of campers and the total amount

(CulZiphox_due) populations also show of impact. It appears that small to large
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groups arecapabl e Of producing about the reduced in numbers because of cooler water
same amounts of impact. Perhaps Grand (Suttkus 1976). Annual scouring and re-
Canyon beaches have a very low threshold placement of beaches by high volume
of tolerance for users. Or more probably flooding has been eliminated. An entirely

the camping practices play a more impor- new, primarily exotic riparian community
rant part in determining 'impact than total has developed.

numbers of campers. For managers thls
implies that setting carrying capacity For Colorado River rafters, the hydro-

limits based simply on total users may electric dam presents mixed blessings. On
notalleviate environment degradation; the one hand, daily river level fluctua-
modifying visitor behavior may be the tions now occur in response to power de-
solution (Lime and Stankey 1971). mands in distant cities. Sometimes these

fluctuations make certain rapids unnavig-
Along with delineation and quantifi- able. Commonly a boat moored at "high

cation of the various types of human im- water" is left hlgh and dry by next
pact there is also a need to identify bio- morning's "low water". On the other hand, .
logically unique or ecologically sensitive controlled release of water makes trips
areas., The guidelines for doing this possible during dry years when natural
would vary somewhat for each specific runoff would have been insufficient to

river. For example, along a silt-choked ' float a boat. Also, the relatively clean,
desert river, clear side tributaries be- clear water is welcomed for drinking and
come an important habitat to much of the bathing.
native wildlife; whereas, on a mountain

river, a quiet pool. may be biologically The river manager is essentially
important for breeding fish. The point dealing with a man-made ecosystem, a * "
is, the expertise Of the ecologist is somewhat ironic situation when one remem-
needed •to decide what areas in or adjacent bers that the National Park Service is

to the river must receive top priority in charged with the protection of our
terms of protecting the biotic resource, natural and supposedly native habitats.

How does the manager confront this
dilemma? He or she has two alternatives:

The biologist working in Grand (i) lobby for the removal of Glen Canyon
Canyon is greatly handicapped by a lack Dam, that would return the Colorado River
of previous research. Even though John ecosystem to its nat-ive state, or (2)

Wesley Powell did his pioneering geologic manage the existing river environment as
investigations more than i00 years ago, if it were the native condition. At the

theflrst extensive, systematic biological present time, alternative i is not practi-
work dld not begin until 1970, seven years cal (however, future environmental condi-
after construction of Glen Canyon Dam tions and political considerations may

(Wertheimer and Overturf 1975). Without change this). Therefore, at this time,
extensive resource inventories there is no alternative 2 is the only choice the mana-
way tO discern whether or not changes are ger has. He or she must consider the
takingplace. Biological inventories of management of the changing Colorado River
plants and animals, their types and num- ecosystem with the conservation ethic of

" bets, their location and habits, and the National Park Service as the prime
other pertinent information all aid in guideline.
'establishing a Bank of data to be drawn
upon by the field ecologist.

. Impact.of Glen Canyon Dam Animal Impacts

Probably far exceeding any damage the In the Grand Canyon, the presence of
river runner could inflict upon the Canyon Glen Canyon Dam and the numbers and acti-

have been the effects of Glen Canyon Dam. vities of river recreation enthusiasts are '
In 1963, the gates of Glen Canyon Dam were not the only problems facing the manager. .
closed and the river ecosystem was altered Recent investigations (Carothers et al.

by the hand.of man as never before. In- In press) have demonstrated that the feral
"tstead Of a river of mud and silt, oo ass (Equus asinus), descended from re-

thick to drink and too thin to plow", a leased or escaped domesticated stock of
clear, cold green flow _was released from early explorers and prospectors, is
the dam. Indigenous fish species were causing serious damage to the river
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resources and to Some extent interfering management pollcy may be the weakest link

with the quality of the river recreation in the chain, especially if the new policy
experience. For the most part, the differs greatly from previously enforced
impact of the feral ass is concentrated regulations. The river user stubbornly
in the western portion of the Grand refuses to accept new regulations, pre-

Canyon and the damage is mediated in the ferring to stick to "old and accepted Iform of overgrazing, trampling, soil ways". Some openly defy managers; others

compaction and the fouling of campable are simply ignorant of the new rules.

beaches. Many areas Within the National Education of the river runner may be one

Park are suffering irreversible damage, solution, because regulations are usually
The managemen t implication here is easier to accept when the rationale behind
clear: these animals-must be removed them is understood.
from the Park.

* Specific management objectives, pur-

RESEARCH IMPLEMENTATION poses, and regulations must be devised for
each river system. A generalized plan ".

Once ,reSearch has been completed, does not work because each river is unique.
management alternatives can be proposed. What may be applicable to a slow-moving
Sometimes these recommendations conflict ' desert river may not be appropriate or

with current management policy; sometimes practical on a rampant mountain torrent.
they require the manager to reexamine his
goals.

• SUMMARY

River research can only answer hc_ °
impacts are being made and then suggest We have seen then, that the ecolo-

appropriate mitigation. River managers, gist's role in river management is an
on the other hand, in addition to con- important one. He or she must inventory
sider_ng ecological factors, must also this biotic resource, identify the types

consider certain political and economic of river running and related impacts on
constraints before deciding what becomes the biota, and recommend appropriate
an "acceptable" level of impact. This, alternatives to the river manager.

of course , is a complex problem and not Additionally, the ecologist can suggest
necessarily based on resource impact, guidelines for identifying unique and
Priorities must be examined. What becomes sensitive areas to help in preserving

acceptable impact in the middle of a the naturalness and wilderness aspect of
crowded campground may be totally unnac- our National Parks.
ceptab!e in a primitive setting. Perhaps
a partial Solution lies in defining the Then the manager must establish and
resource (Leonard 1976). For example, if implement policies. Time is short; these
an area is defined as Wilderness and to management decisions must be made now,

be managed as such, then legal constraints tempered with continuing ecological
serve as guidelines for the manager, research. If management procrastination

persists and bureaucracy red tape prevails,

Unfortunately , implementation of the we may lose our wilderness rivers.
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_.. ABSTRACT.--Shoreline beaches along the Colorado River in
' the Grand Canyon are regularly used by river-running par-

ties as overnight campsites. The availability of campsites
• in river sections where they are scarce, small, or both,

li_ts the number and size of river-running parties that

can be permitted without risking unacceptable environmen-
tal degradation. Because this upper llmlt depends on the
number, size, and distribution along the river of camp-
sites, a comprehensive inventory of usable campsites was "
needed. We made such an inventory of campsite locations

and capacities and found 345 campsites usable for over-

night camping by river-running parties.

With the influx of river-running recre- practices or by other factors, such as ero-

ati0nists into undeveloped sections Of rivers, sion, encroachment by vegetation, or irre-
the wilderness aspects of these environments versible degradation by overuse.
may be endangered by overuse. The greatest

impact of river-running is in the use of Campsite capacity, in contrast to car-
shoreline beaches for overnight camping, tying capacity, is the number of campers

Beaches on many sections of western rivers that can occupy a campsite overnight. The
are not continuous, as on a seashore, but campsite capacity for undeveloped sites, al-

are discrete entities and limlted in number, though not an absolute number, limits the
Visitor carrying capacity of a river section mean daily carrying capacity and, therefore,
for river-runnlng is a function of the number is one of the factors determining the carry-

of beaches for campsite use, their locations, ing capacity of the system.
.. and their individual capacities. Therefore,

the first phase of a project to assess the
overall carrying capacity of the Grand Can- River-running on the Colorado River in
yon flyer-running system was the campsite the Grand Canyon region is managed by the
inventory described here. Grand Canyon National Park mainly on a con-

cessionaire basis. Use of the River has

The carrYing capacity of any single reached a plateau of about 120,000
beach is a function of the physical charac- passenger-days per year with the limit on
teristics of the beach, the number of camp- passenger-days per concessionaire set by
ers, group size, and the frequency and man- the National Park Service. Nonconcession-
net of use. By definition, the carrying aire trips are accommodated but are a minor
capacity is the maximum number of camper portion of total use. The river-running .
days per year, or season, for which a beach parties use the beaches along the river for
can be used and not suffer unacceptable deg- overnight camping. There has been no camp-

radati0n under the management and mainte- site development, so all support for camping
nance procedures that are employed. The must be carried by each party. Selection of
carrying capacity of a beach may be changed campsites has been primarily left to the
by changing the management or maintenance discretion of the trip boatmen. Prior to
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this inventory, neither the number of camp- InventoryFleldProcedures
sites and potential campsites nor their ca-
pacities were known; estimates of the number General Procec_es
of sites ranged from less than i00 to more
than 200. Three types of field evaluation were

made for each visited site: campsite charac-
terlstlcs; vegetation ecology; and shore-
line, beach, and water characteristics.

Campsite evaluation included camper capac-
OBJECTIVES ity estimation, type and stability of the

footing, status of the firewood supply,
The primary objective of the project shelter, use, open fire sites, and hazards. '

was to determine the carrying capacity for Evaluation of the vegetation was limited to

river-runningparties on 240 miles of the that growing in and near the site and em-
Colorado River from Lees Ferry, Arizona, to phasized the identification of species, veg-

Separation Canyorbby locating campsites and station communities, and the assessment of
estimating thei_ capacities, selected species that can invade campsites.

_ The shoreline and water were evaluated for "

A secondary objective was to collect landing and mooring of river craft and bath-
data on factors that affect the carrying , ing. The beaches were evaluated for slope,

"capacity of the-river system for river- erosion, and nature and bearing of the beach
running parties: (I) the suitability of material. In addition to the evaluation,
campsites for camping and related activities, notation was made ofspecific features con-
Such as bathing, campfires, sanitation dis- cerning the campsite. One to four panoramic
posal, and boat mooring; (2) the status of ground photographs were taken of each

vegetation on campsites, particularly its campsite. .
potential for encroachment into the camp-
site; (3) the present and potential influ- Progress was tracked contlnuously using
ence.of Wind and water erosion on beaches; the aerial photographs to make sure sites
and (4)the effects of camping activities were not missed. During transit or after a

on the icampsites, cursory visit, a determination was made
whether the site should be evaluated or

eliminated from the inventory because of

A tertiary objective was to construct a inaccessibility or inadequate camping area.
baseline data bank, including aerial photo- In addition, for those sites to be evalu-

graphy augmented by ground truth data. ated by photointerpretation instead of by
a visit, landing and mooring characteristics
were annotated on the aerial photographs

during transit.
METHODS

•. PreinventoryPreparation
San_llng of Beaches

'Photointerpretation was begun using U-2
high-altltude photography, furnished by the The pretrip photointerpretation yielded
National Park Service, to gain an initial as- more than 400 identifiable potential camping
sessment of the magnitude of the low-level beaches. Because it was not possible to

photography photointerpretation task. Low- visit all of them, it was decided that
altitude aerial photography of the river, beaches in the section from mile 8 to a point
the shorelines, and beaches was obtained by to be determined in transit would be visited.
the Remote Sensing Branch of the USGS (Unit- The point where this complete sampling would
ed States Geological Survey) at Prescott, end would be determined by the ability .to
Arizona. gain the desired data by a posteriori photo-

interpretation, the rate of progress of the

For each mile, beginning at Lees Ferry, fieldwork, the concentration of beaches, and
a mile mark was made on the appropriate the degree of proficiency the research team

photograph, and the photograph was labeled gained in transit.

for easy reference in the field. All po-
tential campsites that could be identified Complete sampling was done through mile

by photointerpretation were annotated on 40. Beaches in the section from mile 40
the photographs, through 73 were relegated to u posterior'[.

227
,



°

photointerpretatlon primarily because they
were numerous, large, and well exposed on
the aerial photographs. About four beaches
were visited for a sample in this section. 40

All potentially acceptable beaches were B
visited from mile 74 to mile 166. In this so-

section beaches are scarce and small. Thus,
they are likely to seriously restrict river-
running carrying capacity if you consider _• O

only thenumber of campsites as a factor. 20

in the section from mile 167 through

mile 240, numerous large beaches ,exist. 10
About 15 beaches were visited in this sec-

tion and the remainder were analyzed by
photointerpretatlon.

J

o i I I i . ._
0 S0 100 150 200

• , P RIVER MILES

PostinventoryAnalysis
•

Reconciliation of Data Figure l.--Campsites with a capacity of 20or more in 20-mile sections of the Grand

Canyon River.All data were cross-checked and corn- "

pared with the displayed ground photographs,
aerial photographs, maps, and other related and landing and mooring had to be possible
literature such as river runners' guides, for all types of river-running craft present-

By doing this for each campsite, it was pos- ly in use. Sites that had been overgrown by
sible toresolve most anomalies, fill in vegetation or for which the campable area was
occasional missing data, appropriately name blocked by a broad, dense band of shoreline
campsites, and record the verified data on a vegetation were excluded. Sites that occur-

single data form. Subsequently, these en- red in wash channels from tributary canyons
coded datawere entered into a computer- were also excluded.
accessible disk file and a computer program
was prepared to print out the description of Campsite Characteristics
each camp slte.

Location and nnme.--Each campsite loca"
tion is given in miles and tenths from Lees

RESEARCH PRODUCTS Ferry according to the 1923 USGS. The tenth
of a mile means the campsite occurs within

Four major types of data resulted from that tenth. The L or R symbol indicates the
the inventory: (i) computer-printed written shoreline, left or right, respectively, on

" descriptions in tabular form of each camp- which the campsite is located looking

site (fig. i), (2)ground photography, (3) downriver.
annotated aeria.lphotography, and (4) strip

maps. Campsites that were visited in the sur-
vey were named predominantly for significant

The Campsite Inventory local features. If no such feature existed,
it was named by the mile number rounded off

The inventory does not include the to the nearest half mile.
beaches that were determined to be unsuit-

able for eamping by rlver-running parties. Type.--Three types of campsites are de- .
In order to qualify as a campsite, the camper fined: sand, ledge, and sand-ledge.

capacity above the 24,000 ft3/s water level
countour had to be8 or more. That water Capacity.--The campsite capacity is
level was considered to be the minimum safe given as the approximate maximum number of

high-water mark and it was reasonably well- people the campsite can accommodate for an

defined bY shoreline vegetation and erosion overnight stay. The numbers are reported as
scars. The landing and mooring location had 8, I0, 12, 15, 20, 25, 30, 35, and 40, where

to bewlthln 50 yards of the camping area, 40 means 40 or more.
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Method of evaluation.--Evaluation was _horeline, Beach, and Water Characteristics

made by either a visit or by interpreting
the aerial photographs. Only the capacity Landing and mooring.--Landing and moor- .
could be estimated by photointerpretation ing evaluations, which apply to rowing as
and is not as reliable as that obtained by well as motorized craft, were classified as
a visit, follows: (I) good approach with no off-shore

rocks or shallows exposed at low water; (2)
Use.--Evaluation of the degree of use adequate approach but requires careful plan-

was based primarily on evidence of long-term ning and maneuvering for rowing craft due to
human impacts such as the condition and hum- currents, or mooring requires care because
ber of fire sites and the magnitude of vege- of sharp rocks, off-shore rocks, or shallows;
ration disturbance. The following categories and (3) poor landing approach for any craft,

were used: no apparent use of the site for or dangers exist for people or crafts while
camping, light use, moderate use, and heavy moored, such as swift shoreline currents or
use. • many sharp rocks on and near shore. Poten-

tial campsites were disqualified if the
landing approach was exceptionally diffi-

Btability.--Erosion by foot traffic and cult.
subsequent wind erosion of such disturbed , .
material occurs in campsites that ate located 0 Water stage.--Water stage pertains to
on unstable sand deposits. Such erosion may the hours from 9 p.m. to 6 a.m., the time

not degrade the area as a campsite, but it during which a boatman must tend the moored
will change its character and cause it to craft to avoid grounding, etc. Water stage
lose its natural appearance and characteris- was classified as follows: increasing flow
tics. at night, decreasing flow at night, increas-

ing flow to high flow followed by decreasing

Campslte stability was rated by the fol- flow during the night, decreasing flow to .

lowing: (i) stable campsite with a flat or low flow followed by increasing flow during
gently sloping surface and with a firm bear- the night, and variable flow pattern depend-
ing, (2) m0derately stable campsite with rood- ing on day of the week and released volume.
crate slopes within the general use area and
based on loose sand, and (3) unstable camp-

sitewlth steep slopes within the general use Bathing.--Bathing classifications were
area and based on very loose sand. as follows: safe for bathing with a firm,

gently sloping beach, shallow water, and
• weak currents; adequate for bathing with a

Fire sites.--The evaluation of fire steep or soft beach face, rapid off-shore
sites employed the following categories: no drop, or rocky beach but with only weak cur-
fire sites evident; a single, neat fire site rents; and dangerous for bathing due to
evident; more than one neat fire site evi- rapid off-shore drop and swift shoreline

dent; and one or more dirty, messy fire currents.
sites spread over a wide area.

Fir_ood.--The evaluation of firewood Beach.--Beach characteristics apply to

employe d the following classes: none present, the area between the campsite and low water
a little present, some present, and plentiful, level. Although beaches are commonly con-

sidered to be sandy deposits forming shore-
lines, rocky shorelines have also been in-

Shelter.--Shelter was classified as fol- cluded. These characteristics were composed
lows: None, some campers could shelter, most of three parts as follows: (1) material--
campers could shelter, all campers could coarse to medium sand; fine sands or silts;

shelter, and most campers could sleep under and rocks composed of exposed bedrock, an-
shelter, gular bedrock debris, or rounded river cob-

bles or boulders; (2) slope--gentle (less

Hazards.-,Ali of the campsites have than i0°), moderate (i0° to 20°), and steep
hazards that are typical of the wilderness (greater than 20°) ; and (3) bearing--firm
environment of the Colorado River. For footing and soft footing (feet sink more

those campsites in which unusual hazards than 3 inches into deposit).
were present, but not so dangerous as to

disqualify the site for camping, the haz- Erosion.--Erosional conditions were
ards were identified, classified as rapid, indeterminate, or none.
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Vegetation Characteristics Aerial photography and maps.--Aerial
photographs taken just prior to the campsite

A numbe_ of species are serious invading survey have been annotated showing the loca-

plants because they encroach into campable tion of inventoried campsites by the lo&a-
areas or beaches and exclude the beach for tion conventions used in this inventory.

camping. These were the only ones inventor- The reference numbers of the aerial photo- I
led andare given with their inventory names: graphs on which the campsite is shown are

tamarisk (T_G/_z p_ntGn_), arrowweed given for each campsite. Strip maps of the

(Pluchea 8eri_ea), camelthorn (Al_ngi river have been annotated showing the mile

c_ms_oI_m), Coyote willow (Salizezi_), point down the river from Lees Ferry. The
Russlanthlstle (SaZsoZa Kali vat. tenufol- center point for every fifth aerial photo-

ia), and foxtail brome (Bromusz_ens). graph has been annotated on the strip maps
for cross-referencing aerial photographs to

Invad4ng species present.-_For each of river locations and campsite inventory data.
the species tabulated above that was present

in or near the campsite, the corresponding Collection Date .

name is given.
The month and year of data collection

Predominant _nvading 8penes.--If one 0 are given for each campsite. For expediency,

or more species predominate in ground cover- the inventory has already been updated by

age over all others present, the correspond- additional information gathered in conjunc-

ing names are given. Lion with a followup investigation. In con-
tlnued updating, the collection date that

• refers to the last update for a campsite

Invasion assessment.--The invasion assess- becomes important. "
ment categories were defined as follows: the

beachhas been completely invaded by the species

Inotherwlse campable areas or access to campable RESULTS
._areas has been blocked entirely by encroaching

vegetation; the species are well established on. The inventory was conducted to deter-

the beach andare vigorous with regeneration mine the user carrying capacity of the sys-

strongly evident, but campable areas have not tem. The total number of campsites was

yet been invaded to exclude camping, although found to be 354, of which 26 percent had

encroachment into camping areas appears imml- capacities of 8 to 15 campers, 35 percent

nent; the species are well established on the had capacities of 20 to 35, and 39 percent

beach, but exclusion of camping because of veg- had capacities of 40 or more campers. Over-

e6a61on encroachment has not occurred, and the all, then, smallness of campsites is not a

potentlal for this occurrence cannotbe deter- limiting factor for use. The average number

mined; the species are well establlshed on the of campsites per mile from Lees Ferry to

beach in or around the camping area and camping Separation Canyon is 1.48. For campsites

activity appears to control further encroachment; with capacities of 20 or more, the average

the specles are present on the beach but are not is 1.09 per mile, or 21.9 per 20 miles.

well established and the potential for encroach- Rowing rafts can cover about 20 miles in a

mentinto camping areas cannot be determined; and day. The average of 21.9 campsites per 20

invading species are not present or, if present, miles suggests a deceptively large carrying

aren0t encroaching into campable areasand do capacity. It does not take into considera-

not present any evidence for potentia ! encroach- tion the distribution of campsites, which
ment. is extremely nonuniform (fig. 2). The range

is from less than i0 to greater than 40 per

20-mile section. The most important feature
Co._ents" of the distribution is that three critical

stretches exist which will limit the carry-

Local features of interest and rlver-runnlng ing capacity. If rafts cannot travel more

considerations, such as the proximity of major than 20 miles per day, the number of campsites

rapids and accessibility .by hikers, are given, in the 20-mile section with the smallest num- •

ber will set the use limit on the whole sys-

Cross-ReferenceData tem. The three river stretches are all near-
.. ly the same in this regard. Besides the

Ground photography.--One to four ground influence on carrying capacity, these three

photographs were taken of each campsite visited, stretches will be the most critical for mon-
A caption was made stating pertinent information, itorlng, maintenance, and schedullng.
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Figure 2.--Extended computer-printed form for campsite at
Badger Creek.

Of the visited sites 9 percent had ap Uses for the Inventory
patently not been used for camping 75 per

cent had been used lightly to moderately The inventory can serve as the basis for

and 16percent had been heavily used Open managing the use of campsites Additionally
fire sites were not evident on 18 percent of it can be the basis for use-monitoring and

the campsites; 63 percent had only a single, maintenance programs. The inventory must be
neat .firesite; and 19 percent had two or considered to be dynamic, and must be kept
more fire sites or hadmessy, dispersed fire current with respect to both management data
s_tes, and changes in the physlcalresource.

,

Campsites are typically exposed with 84 The inventory can be used for selecting
percent having little or no shelter. Shel- campsites and associated areas for research

Cer, wherelt existed, was usually under sites. The inventory and its supporting
tamarlsk and this was the most frequently ground and aerial photographs constitute a
encountered species; 84 percent of the camp- baseline for a number of features on which

sites had it. Tamarisk was also the predom- temporal comparisons may be based.
inant invading species on 43 percent of the
campsites. Considering all invading species,
on 18 percent of the campsites complete en_. Educational use o£ the inventory can be
croachment by vegetationappeared imminent; made in acquainting new Park personnel with
whereas on 10 percent of the campsites human the inner canyon and river-running system and
impact appeared to be controlling the en- in the training and workshop sessions for
croachment. On 41 _erc_nt of the campsites, river-runners, boatmen, etc. The ground and
there was no threat of encroachment by aerial photographs can be particularly valu-
vegetation able for this purpose.
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- NEW INITIATIVES IN HERITAGE PRESERVATION" _ ....... _
- THE AGREEMENTS FOR RECREATION AND

CONSERVATION PROGRAM OF PARKS CANADA

WilliamF. Cheffins
. Planning Division

Parks Canada, Ottawa

ABSTRACT.--To ensure the preservation of a broad range of

human and natural heritage resourcesand to meet the
- changing leisure time needs of Canadians, Parks Canada has

created a new Program--Agreements for Recreation and Con- .

_ servation (ARC). In full cooperation with federal, pro-
' vincia_ and other agencies, the ARC Program will jointly

identify, plan, preserve, develop, and manage historic
• waterways, historic land tralls, wild rivers, and heritag_

areas. - ,

We have seen in the last decade in To that end, Parks Canada announced in
Canada an unprecendented growth in visita- 1972 the creation of the Agreements for Rec-
tlon to all types of parks. For example, reation and Conservation (ARC) Program. It

the Federal National Parks and Historic is the aim of the ARC Program to ensure the
Parks and Sites saw in 1966-67 over preservation and presentation of routes and
13,000,000 visitors. In 1975-76 this figure areas that contain nationally significant
hadlncreased to over 20,000,000. During natural and human heritage resources. Im-

this time, all levels of government actively plementation of the mandate is accomplished
have pursued the establishment of new parks through cooperation with federal, provincia_
and Sites to ensure the preservation of and other agencies in the identification
human and natural heritage resources and to of land and water routes and heritage areas,

relieve the increasing pressure on existing and through agreements on the planning,
parksystems. The National Parks system development, preservation, and management
alon e has grown to nearly 13,000,000 hec- of the agreement area's resources.
tares from 7,500.,000 hectares in 1966.

, We have also Seen Significant changes PROGRAMELEMENTS--HERITAGEROUTES AND AREAS
in the leisure time activities of Cana-

dians--Wilderness canoeing and hiking, cy- Heritage Routes
cling and cross-country skiing have become

' pastimes for many. And never before has Three types of routes have been in-
there been such an awareness of the past cluded in this category--hlstorlc waterways,

and such a movement to preserve it. historic trails_and wild rivers.

The creation of further traditional Historic Waterways

natural parks and historic sites is only
part of the solution to ensuring the pre- When looking at the history of Canada,
servation of our heritage and to providing we realize that our vast systems of water
for new leisure time activities. New ini- routes were vital in the development of the

tiatives in heritage preservation and a country. Many have been used successively
broader range of recreational opportunities by native peoples, explorers, coureurs-de-
are required, bois, and more recently by merchants as
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transportation-routes. Some of these routes In certain cases, routes will be de- [..............• ,
such as the eight historic canals trans- veloped which are not historic in them-

feared tothe ARC,Program, have been by- selves, but will serve as links to signif-
passed by faster transportation methods, icant heritage resources.
Certain significant, historic waterways will -_
now be reoriented to provide insights into [Canada's past and to offer a variety of Wild Rivers
water-orlented recreational activities

(fig. I)._ Canada's rivers represent not only the
.- human heritage of the Canadian people but

Historic Land Routes also their natural heritage. Some, such

as the Nahannl River, provide a dramatic
Similar in r01e to the historic water- illustration of a particular natural region

ways, many inland routes were trails of the of Canada. Rivers flowing through barren-

native peoples and fur traders and,later lands, prairies, mountains, plateaux, and
became the settlement roads of the 19th the Precambrian shield represent distinct

century. They too will be developed to types and figure in the interpretation of

provide Canadians with a greater under- particular physiographic regions.
standing of their history. They also offer

excellent opportunities for activities such , To evaluate a selection of Canadian "
as hiking, cycling# or horse riding, rivers for possible development as wild

!i

,

Figure l.--Fo_lowi_ in the tradition of the coureur-de-
bois, French _i_er, Ontario (Credit: Dol_n).
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river parks_ Parks Canada has undertaken ipating agencies. It has authority to make
a technical inventory of some 65 rivers decisions required for orderly development ' [
(fig. 2). of the heritage route or area. A small

secretariat is attached to the Agreement
Heritage Areas Board.

Heritage areas are unique or repre- The primary mechanism for public par-
sentative rural or urban landscapes which ticipation is an Advisory Committee composed

reflect canada's human heritage. Ensuring of knowledgeable individuals representing
their preservation involves the conservation an agreement area. The Advisory Committee
of groups of buildings, structures, and ensures that the information enabling the
cultural landscapes, public to enter into the process is made

available in the appropriate style, quan-

The Process of Establishing tity, and form. It advises the Agreement
a Heritage. Route or Area . Board of public concerns and opinions re-

- lated to development proposals and provides
The establishment of a heritage route feed-back to the public. . ,

or area is at all times a joint process

with the participating governments and Implementation of specific develop-
agencies. At several stages in this proc- , ments can proceed immediately following
ess, the participants have the opportunity the signing of an agreement if resources
to evaluate their involvement, to ensure are endangered, or if sufficient planning

that their objectives are met, and to decide has already taken place. However, an over-
whether or not to proceed to a further stage all master plan will be prepared for the
of commitment in the process, heritage route or area by a joint planning

team representing the participants to the "
agreement.

TO initiate the study of a proposal,
an exchange of ministerial correspondence

_'ssufficient, Committing participants to Progress to Date of the ARC Program
shared costs and manpower. This feasibil-

ity study identifies and assesses the her- This joint approach to heritage pres-
itage resources and themes, as well as ervation is a new one in Canada. Although

complementary government programs, con- the advantages of such an approach may have
straints, and opportunities for development been obvious to its originators at Parks
of a heritage route or area. Canada, it is one which can only be suc-

• cessful with the full support of other
-Upon a positive evaluation of the government agencies, in particular the

results and recommendations of this study Provinces.
on the part of the participating govern-
ments and agencies, a concept plan is The reaction of the Provinces to the

jointly.prepared. ARc Program has been favorable in general.
, Since its creation two agreements have been

The concept plan further analyzes the signed. A Federal-Provincial Agreement
_ resources and proposes development and man- between Parks Canada and Ontario was signed

agement concepts with cost estimates of the in 1975 to develop the 425-mile historic
route or area, and suggests a division of canal-waterway running from Georgian Bay to
responsibilities. Ottawa (fig. 3). Similarly, an agreement

between Saskatchewan and four federal de-

Upon acceptance of the concept plan, partments including Parks Canada has been
a formal agreement between the participants signed to conserve and interpret the his-
can be concluded. This formal agreement torical and natural resources of the

sets out the purpose and objectives for the Qu'Appelle Valley and to provide comple-
heritage route or area, management struc- mentary recreational activities.
tures and roles, administrative and finan-

cial arrangements, implementation proce-: _
dures, individual developments, costs and • Joint Federal-Provincial studies are
time frame for development, now underway on the Avalon Peninsula in

Newfoundland, the Shubenacadie Canal-

The management structure consists of Chlgnecto Peninsula of Nova Scotia, the
an Agreement Board, representing partic- historic Red River in Manitoba, and
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Alexander Mackenzle' s route to the Pacific

in British Columbia. We are optimistic
that these studieswill eventually lead
to formal agreements With the Provinces

to be developed as heritage routes and
areas.

.

P

F_gure 2.--Student survey party on wild river survey by
Parks Canada (Credit: P. Zuurand).

Figure 3.--One of _ locks on the unique _-mile Rideu_-
Tre_t-Severn Wute_ (Credit: A. Current).
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" INTERPRETIVE PLANNING ON RIVER ENVIRONMENTS
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" David E. Traweek, GraduateStudent

" Environmental Interpretation ,

School of Natural Resources
Ohio State University

Columbus, Ohio

.

_ ABSTRACT.--The methodology of "visitor employed photography" " "
is explained as a device to inventory public perception of _ .
natural environments. A current VEP study on the Huron
River in Michigan is summarized and the use of VEP findings

in the development of interpretive services and programs
for river environments is discussed.

Recreation resource managers often. Four VEP studies have been conducted

face.the quandry of how to involve the since 1971, three in Michigan and one in
public in the management process. Further, Colorado. Of these, three involved trail
more and more managers are beginning to ask hikers (Cherem 1972, Cherem and Driver 1976)
themselves whether their perceptions of re- and one involved river canoeists. The river
source quallty are in concert or in conflict study is reviewed later in this paper. The
with those of the general publlc. Finally, publlcations Kodukersj (1974) and Human

the interpretation of the resource to the Behavior (1976) carried popular summaries
vlslt_r public has garnered much interest of the VEP studies to date.
and attention in recent years. A recently "

developed methodology, termed "visitor

employed photography" (VEP), can provide THE "UNIVERSALPHOTOGRAPH"CONCEPT
valuable assistance in each of the above

three areas. In each of the VEP studies, a number
' I! I!

. - • of distinct consensus photographs, emerged:

" THE METHOD certain identical scenes along the environ-
- ments in question were photographed over

' .Visitor employed photography involves and over by recreatlonlsts of different
the dispensing of simple instamatlc cameras backgrounds, on different days, and in
to recreatlonists at the start of their trips, different weather conditions. The consensus
The instructions are basic: "Please photo- photos were labeled "universal photographs"

graph anythlng you wish during your experl- (UP) and, by definition, were photographed
ence today". The recreatlonlst is also by from i0 to 51 percent of all recreatlonlsts
asked to wrlte a few words of explanation passing a particular Scene (figs. 1 and 2).

on a tally sheet immediately after taking
each photo. At the end of the recreation The 10 percent figure is arbltraEy;
experience, the Camera is reclalmed and the consensus photographs of certain scenes also :
visitor is asked to complete a brief ques- occurred in frequencies of less than 10 per-
tlonnalre. VEP is a method partlcularly cent. They were termed "transitional photos"
suited t0 llnear--or corrldor--recreatlon and represent an intermediate measure of

environments such as trails, roads, and public consensus on certain scenes. A third
rivers, type of publlc-taken photo, the "thematic
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photograPh", rounds out the story. Thematic
" photos are not tied to a specific scene or

.... ' location but rather are of generic topics
- ""..... such as flowers, trails, and wildlife.

• 1
............................... At first, it was apparent merely that I

.... ...... UPs represented agreement of public interest I
.......... in certain scenes. The universality concept

gained more strength, however, when it was
statistically determined that all demographic
categories of visitors took the same percent-

age of UPs in their total mix of photos
(Cherem and Driver 1976). In other words,

the probability that a visitor would take
an UP seemed related to the "perceptual
excitement" inherent in a scene itself

rather than to the background of the visitor.

ill " ' ''m .- ' The "Perceptually Exciting Node"Concept

Figure 1.--"_S_eoe_" _as _he _op UP of It became increasingly apparent that
._M,'[,qh_gm,_ vEP st_d_. F_ft_-o_e pePoen% certain spots along the studied environments

of aZl _rail hikers p_o_o_ap_d i_. were being experienced and perceived in
Common by large numbers of people. Further, *
the percentage scores (I0 to 51 percent)
indicated that certain of the spots were

perceived more in common than others.

.... The explanation for the occurrence of
these universally photographed spots lay in
the tally sheets that the visitors filled

out. The more sensory and landscape diver-
sity there was at any one spot, the more
likely it was to be photographed. For

example, an area that contained a bed of
yellow wildflowers, a dead snag, and an
abundance of birdlife was more likely to
be photographed than an area with a dead

snag alone.

Human perceptual excitement is height-

ened when a number of sensory and landscape
contrasts occur simultaneously (Cherem and
Driver 1976). We have termed those spots
that "excite" i0 percent or more of the

passers-by into the behavioral response of
snapping a photograph as "perceptually

exciting nodes" (PEN).

The Concept of a

• "Perceptual Excitement Profile" (PEP)

When all the PENs along a partlcular
. . environment are expressed as sequentially "

• ordered photographs, we have what may be
" _- termed a "perceptual excitement profile"

Figure 2"--T_8 _ab_n UP._US p_O_,O_h_d (PEP) of the environment. In short, we

b_ 8__0_._ Of #_ h_,e_8 on G #__ have a composite "public-eye-vlew" of the
in CoT,@_cl_. recreation resource involved.
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This graphic representation can be assistant in subject identification, cameras
transposed onto a base map to represent the were provided with a neck strap of inch-wide, _-_'_ ......
relatlve intensity of public perceptual bright red ribbon. Tally sheets were placed
excitement along the recreatlonal resource, on clipboards and secured with an elastic
Such a map may prove to be as valuable a band. Moreover, the research assistant's
recreation planning tool as a cover-type downstream location was marked with colored

or soils map. The concept of a PEP must flagging tape and the subjects were given the I
be refined a bit, however, before this can opportunity to complete the post-trip question-
happen, nalre without leaving their canoes.

The PEN, and thereby the perceptual
excitementprofile, is Still lacking the
dimension of positive or negative value. Study Method

We may be excited in a negative as well as
"apositive manner by contrasts in. the recre- Cameras were handed out at 5-mlnute
ationallandscape. A VEP study conducted intervals throughout the day. One hundred

recently on the Huron River in Michigan and seventy-two canoeists were given cameras
explored the issue of positive vs. negative and tally sheets at Dexter-Huron Metropark.
perceptual excitement. Half were asked to photograph anything they

, considered appealing or positive and the
• other half were asked to photograph anything

VEP 0N THE HURON RIVER they considered unappeallng or negative,
• as they canoed the same 4-mile stretch of

In June of 1976, a VEP study conducted the Huron River. All participants returned
on Michigan's Huron River investigated both their cameras and tally sheets and completed

the positive and negative aspects of a river's questionnaires at Delhi Metropark. "
perceptual excitement. With support from
the USDA Forest Service and in cooperation
withthe Huron-Clinton Metropolitan Authority,

the study was conducted on the 4-mile stretch Preliminary Findings
of river between Dexter-Huron Metropark and

Delhi Metropark near Ann Arbor. This was Although data analysis is incomplete
the first attempt atutilizing VEP on rivers, several preliminary findings have surfaced.
soseveral unique problemsarose that required The mental set (positive vs. negative) given

special consideration, to canoeists seems to have been very effec-
tive. Canoeists in the negative mode tended

• Considerations Unique to Rivers to travel the river faster and take fewer
photographs than canoeists in the positive

Canoe travel on a river involves some mode. In the negative mode, the mean average
restrictions" travel is fairly rapidand trip time was 68 minutes and the mean average
in one direction, movement in the canoe is number of photographs taken was 7. In the

restricted, and there is the constant threat positive mode, the mean average trip time
of dunking both subject and equipment. All was 77 minutes and the mean average nUmber
this makes taking photographs and filling of photographstakenwas 9.

out a tally sheet awkward. These potential
problems Were minimized by making the VEP If, as mentioned earlier, a high degree
procedure as simple and convenient as possible, of diversity or contrast is important in

defining universal photographs and PENs, then
Cameras were issued where access was one would expect those elements most highly

easy even for inexperienced canoeists. It contrasting to the natural landscape to be
was necessary, however, to ask subjects to most photographed as negative. Indeed, such
Come tQthe researcher, who hailed them from appears to be the case. To date, ii universal
a designated spot on the riverbank. This photographs, 3 positive and 8 negative, have
was the only major modification made in the been identified that meet the previously
VEP method for use on rivers. Participation established criteria. Apparently canoeists

wasv01untaryof course and the effectiveness agree more on what is negative than what is
of this method Of Contacting canoeists is positive about the Huron River and this tends
reflected in a refusal rate of 37 percent, to support an earlier finding by Morlsawa

(1972). Thus, it appears that what is "ugly"

For visitor convenience, to reduce the or negative is easier to define than what is /
II II

possibility of dunking, and to aid the research beautiful or positive.
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.Canoeists in the positive mode photo- along the river, fallen trees in and along
graphed such things as distant river scenes, the river, and industrial sites. The most

dead or fallen treeS, living trees with unappealing scene, a water tower and factory
distinctive shapes or forms, houses nestled (fig. 4), was photographed by 28 percent
among trees along the river, rapids and fast (23 out of 82) of the canoeists in the
water, and developed recreational facilities negative mode. Canoeists indicated they jalong the river. The most popular scene photographed this scene because the water

was photographed by 22 percent (19 out of tower "looked out of place", "was the funniest
86) of the canoeists in the positive mode looking tree I ever saw", "wrecked the view",

(fig. 3). The river scene depicted in this and "it is distracting of the natural beauty
photograph WaS one of the first scenes visible and peace of nature". "Construction noise
to canoeists after they had received a camera and fumes", "factory hum", "train horn",
and tally sheet. This scene appears to re- "stinks", and '%uzzing noise" were reported

flect a certain excitement in anticipation as being typical sensations experienced by

of shooting the rapids visible near 6he canoeists at this location on the river.
center of the photograph. Canoeists indi-

cated they took• this photograph because " •
"it'"rapids are fun", s an exciting river- _ ...........

scape", "action", "fast water". Moreover,

canoeists reported sensations of "tranquility '
"except for the sound of rushing water", the

"sound of white water rushing over rocks",
the inspiring roar of churning water , "saw
sunlight glistening on the ripples", and

"I dig the reflective sun off the water". _: . ._
Thus, there seem to be several elements of _
contrast and diversity operating at this

location that enhance its positive universal _%_
appeal to canoeists.

Canoeists in .the negative condition
photographed metal pipes in and along the
river, powerlines, bridges over the river,
concrete bridge abutments, graffitti on

bridges, developed recreational facilities

Figure 4.--The highest negative concensus
photograph, this water tower UP was
taken by 28 percent of Huron River
canoeists.

In addition to those scenes photographed

only by canoeists in the positive or negative

i mode, some scenes were photographed by
canoeists in both modes. One scene was

photographed by almost 12 percent (i0 out
of 86) of the canoeists in the positive
mode as well as by 17 percent (14 out of 82)
of the canoeists in the negative mode (fig.

Figure 3.--The top UP in the positive mode, 5). Canoeists in the positive mode photo-
this scene wag 8napped by 28 percent of graphed this scene because it was "interesting",

the Huron River canoeists sampled. "different", "nice scenery", an "interesting
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summer study appeared. Moreover, an addi-

tional UP was isolated in the autumn pilot
study: nine canoeists photographed the
same brilliantly colored maple tree along
the river's edge. Furthermore, of the nine

canoeists who took this picture, five listed lit as one of their top three preferred
photographs on the tally sheet.

It is of interest that certain of the

landscape scenes photographed in both the

main summer and autumn pilot studies presented
themselves for only a brief moment. This

makes the presence of universal photographs
even more remarkable. The fact that the

general public has consensus perceptions
of fleeting landscape scenes has important
implications for application of the VEP

technique by resource managers, and we
' shall now turn our attention to some of

Figure 5.--This photo bears the distinction these applications.
of being the only UP to be perceived

in both the positive and negative modes.
The bridge scene was considered positive . .

by 12 percent and negative by I? percent General Applications to River Recreation

of the canoeists. Management

We stated earlier that the PEPs produced
from VEP studies could be used as another

shot:", and "picturesque". Canoeists in the type of base map to aid recreation planning.
negative mode felt this scene was "ugly", In general, management strategies would

"distracting", "detracts from natural scenery", probably aim to maximize the positive and
"unsightly", "noisy", and "clutters nature", minimize the negative PENs along a river.
The primary sensation experienced by canoeists For example, a particular PEN could be
in the Positive mode was the "sound of water strengthened or intensified by the intro-
splashing". In the negative mode, the sen- duction of more elements of landscape

sations experienced were "loud motor" and diversity at that spot. What is more, it
"cars nearby". Thus, it appears that one's should be possible to create a PEN along an
perception of this scene depends on his otherwise neutral or monotonous stretch of

orientation. If one perceives the elements river. The introduction of a vista by
of the scene as being basically natural, judicious riverbank clearing and the intro-
the scene tends to connote something posi- duction of swift water through naturalistic

tire; if he perceives the elements of the wing dams would be two examples.
scene as being more man-made or man-associated,
the scene takes on a negative connotation.

Visitor employed photography may also

To investigate the effects of seasonal promote the most efficient use of budget
variation on the positive UP's isolated in and manpower. The generation of a PEP for

'the main summer study, a brief autumn pilot a particular river can help in establishing
study Consisting of tensamples was conducted and isolating priorities not only for develop-
during October 1976. The negative condition ment but also for maintenance of that recre-

was not Used in_ the autumn pilot study be- ation resource. A knowledge of what the
cause it was felt that autumn would have a public perceives as positive and negative

positive rather than negative influence on could greatly improve the planning process ,
visitor perception, by allowing more complete evaluation of ull

• the impacts of a proposed action. For example,
the establishment of positive and negative

The findings of the autumn pilot study perceptual excitement data would seem to be

support those of the main s;,,m_erstudy. All of value in preparing environmental impact
of the positive UP's isolated in the main statements.
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SPECIFICAPPLICATIONSTO INTERPRETIVEPLANNING Measuring the "visitor"componentof
the interpretive planning model can be far

The Processof interpretation more complex, however. At the "perceived"
level of the visitor's experience, resource

_Nnile there are minor variations in and visitor become inextricably tied (Field

defining and modeling the interpretation and Wagar 1973). "We look, but do we see?"
process (Alderson and Low 1976, Brown 1971, as the adage goes. What part of what we
Cherem 1975, Sharpe 1976), most conceptions look at do we see? What part of what we

of interpretation are built upon three major listen to do we hear? What part registers?
components: resource, interpretive media, In other words, what part of the physical
and visitor, resource do we perceive? The interpretive

planner needs to know what the visitor is
Peart and Woods (1975) developed a perceiving in the resource before he can

simplified Version of the interpretive direct the visitor's attention toward or
planning process based upon a communications away from those aspects, sites, or themes.
model. They conceptualize the interpretive Visitor employed photography offers a

planning process in terms of the basic measure of the perceived resource. .
queStions: (i) What (the resource); (2) Who
(the visitor); and (3) How, when, where (the VEP gives the interpretive planner an
interpretive media). In addition, their ' indicator of the current level, composition,

model contalnsa basic and prerequisite and focus of visitor perception of the re-
,why" (objectives) component and a final source. It yields an imageable profile of
"so what 't(evaluation) component. Visitor the perceived interpretive resource. As

employed photography can be helpful in all an example, let us take a recreatlonalriver
flve components of the model, for which an interpretive program has been .

earmarked but not yet planned. A VEP study
run on such a river can: (i) helpdeslgnate

The Objectives (Why) those sites (PENs) currently perceived as

negative or positive, and (2) help isolate
PutneyandWagar (1973) state that interpretive stories or themes through

,,explicit objectives at the policy level analyses of the thematic photos taken by
will not only define program direction and the visitors. (For a more detailed examina-

priorities but will also facilitate pnblic tion of interpreting a river environment,
involvement and review in setting such see Anne Harrison's paper in this proceedings.)
direction and priorities". It is in this

capacity of Obtaining public involvement If a particular PEN is viewed as nega-
in setting interpretive program directions rive, it can be dealt with in several ways.
and priorities that VEP can be of great use. If it is easy to correct the situation (e.g.,

Tilden (1967) emphasizes that interpretation as unsightly sewer pipe), this can be done.
must relate to the personality or experience If it is not possible to remove the negatively
of the vlsitor. What better way to relate perceived feature (as the water tower in
to the visitor than to involve him in the figure 4), then an interpretive message can
planning proces§? The documentation of the be structured to minimize the feature's

potential high points of the river visitor's negative aspects (an intrusion on the river-
experienc e through VEP would seem a tremendous scape) and maximize its positive features

step in this direction. (a point in the hydrologic cycle). In other
words, use the immovable negative PEN as a

potential interpretive resource.
• The Resourceand the Visitor(Whatand Who)

There is a physical reality and a per-
ceived reality; there is a physical resource If the negative PEN is a naturally

and a.perceived resource, occurring phenomenon that is currently per-
ceived in a negative fashion (e.g., a duck-

At the Purely physical level, we can weed-covered eddy)_ then interpretation can .
inventory biota, ump the topography, and be applied to reverse this inaccurate per-

document historlcal facts. Through ecolog- ceptlon of river ecology. Indeed, Solomon
ical sampling, aerlal photos, andtape re- and Hansen (1972) found that more canoeists
cordings we can. document the "what", that perceived eroding strea_anks on the Pine

I!
is, the stories and themes that the area Pctverpositively as dramatic cliffs" than
has to offer, perceived them negatively as disturbed areas.
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An interpretive message could go a long way into account not only the PEP of the river

toward correcting this ecologically inaccurate but also: (I) the capabilities and potential
perception. - of the physical resource; (2) the numbers,

demography, and psychological characteristics
If a particular PEN is perceived as of the present and projected visitors; (3) _'_

positive (fig. 3),the interpretive planner interpretive program mandates and objectives, I |can utilize this information to good advan- as well as (4) budgetary, staffing, and
tage. The perceptual excitement and physical logistical realities.

activity at that spot may.be so intense (e.g., •
rapids) that the PEN should not be interpreted Sharpe (1976) presents an excellent
through onsitebut rather through offsite system for categorizing interpretive media.

interpretlVemedia; or it might be decided Utilizing his classification scheme, we will
that aparticular PEN should not be inter- give examples of how VEP might be useful in
preted at all. Perhaps the visitor should each potential service area. Certain of

be left t0experience the immediate excite- the services are more appropriate to inter-
ment Of the Site for himself. With such a pretation of river environments than are .
PEN, interpretive messages (on- or offsite) others. •

might/only_get in the Way. Interpretive media
should augment , but never compete with, the Personal Services
resource itself. Further, it should be

• understood that the PEN is a basis for re- Information SePuices.--Information
action only. Itmlght be decided that inter- dispensed at information desks or entrance

pretatlon should occur at intervals between stations or put-ln points for river travel
PENs, or "internodes", rather than at the can alert the visitor to the positive PENs

PENs themselves, Particularly if current as areas deemed exciting and leave other "
visitorperceptlon is totally missing a PENs to be discovered by the visitors them-
potentialinterpretlve resource, selves. Further, infornmtlon leaflets or

river maps could use PENs as emphasized
• Thematic photographs can often suggest reference points to strengthen the visitor's

interpretive themes never perceived by the sense of orientation, hence his feeling of
planner. The appearance of painted and comfortability with the river experience.
soft-shell turtles as a heavily photographed
summer item on the Huron River indicates

theirgreatlnterpretlve potential. In conducted Activities.--On conducted
addition to turtles, a wealth of photographs shoreline boat trips, or float trips, a
and comments dealing with ducks, geese, herons, good deal of interpretation might occur at
and other waterfowl suggest that interpretive the more neutral internodes, leaving the
pr0grims with a waterfowl theme would have visitor to experience the positive PENs,

high appeal and would be well received by particularly where a PEN coincides with
Huron River canoeists, an area that denmnded high physical in-

volvement such as a rapids. If the "in-
terpretor" (spelled with an "or" to dis-

_a corollary finding, the fact that tlngulsh him/her from the foreign trans-
most canoeists in the autumn pilot study later) does stop to talk at the positive
photographed the Sa_ brightly colored maple PENs, he must be sure that his words augment,
tree aS well as autu_ foliage in general and do not compete with, the milieu. If

Suggests that certain landscape elements the Interpretor wishes to stop at a negative
that are perceived as more or less ordinary PEN, he may interpret why it is there (e.g.,
for most of the year _y take on added a water tower), hence using the site as an
significanceduring certainseasons, interpretive resource.
AddltiOnal'VEP studies conducted at various

seasons throughout the year could help to Talks to G_oups.--Not only should talks
isolate and identify these seasonal vari- (particularly those aided with slides) address

ations, some PENs as reference points, but they can '
also address thematic photos and themes not .

The Interpretive Media (How, When, Where) perceived, possibly emphasizing the latter,
• thus developing the visitor's perception of

Once the %-Isltor-perceived interpretive the resource at a finer level. Further, it
resource of the river has been documented, might be possible to break the interpretive

appropriate interpretive media can be selected talks into imageable sections based upon the
and developed. Such a selection must take occurrences of PENs.
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-Living Interpretation.--While it would to a high excitement area well worth watching
at first seem apparent that old mill sites, for. (It might even be preferable to use

building ruins, and historical artifacts nonverbal markers or symbols to alert the
along rivers would very likely be PENs them- visitor to upcoming experiences.)

selves, the greatest potential for living
interpretatlonmay exist along the more Self-Guided Services.--Here again, the
perceptually neutral internodes. History PENs can be reference points to help the
isdifficult to visualize and living inter- visitor orient himself. An even greater

pretation demonstrations might occur best possibility exists in the establishment of
against a neutral backdrop where the site a "landmark" self-guided leafle_ encouraging

is not Competing for attention. Such loca- the river traveler to watch for the PENs.
tlons might be ideal for "ephemeral living The leaflet would contain a short, easily

interpretation". Imagine seeing an Indian read interpretive message for each PEN land-
encampment of the 1830's in a small clearing mark to be "digested" at or after the PEN.
along the river where you had not expected
to see it. Imaglne a fur trapper stepping Ezhibits.--Particularly in a post-trlp
out of theshoreline foliage in full regalla situation, the photographic recurrence in

and asking if you've any news of the Indian exhibits of areas deemed exciting could re-

uprising. Moments such as these need not be , inforce the memory of the trip and give the
tied toa specific location or time and they visitor a greater and more coherent sense of
could enhance a visitor's experience tremen- closure. The comments "we saw that" or '_e

dous!y. To carry the living interpretation were there" would probably ensue.
one step further, PENs could even be created
along orlglnal Internodes, partlcularly along Visitor Centers.--If a visitor center
those internodes wherelt is documented that were placed at a documented PEN, the planner -

certain events took place, would have to be careful that the center
augmented rather than detracted from the site.

• The placement of a visitor center at an inter-

Nonpersonnl SePv_oes node mlght also be a possibility. Not only
might this serveas a physical rest spot

Audio Devices.--In general, interpretive- between PENs but also such a center could
aUdiO stationswould seem out of place on be a point of overlap between auto access
the river. These devices could be utillzed and river access, and thereby a point of

to good advantage at a wayside exhibit or articulation between, the land-orlented and
interpretive center, however. It might be rlver-orlented segments of the interpretive
posslbleto orient the r_ver traveler to program. Indeed, the placement of a visitor

the audltorymilleu (e.g., cottonwood leaves center at an internode would likely have
flutterlng Just before a rapids) of certain the same effect as opening a vista along.a
PENs that hew-Ill experience on the river monotonous stretch of river. Site rein-

trip. Conversely, the opportunity to hear forcement focuses perception and attention
a post-trip recording of audibly distinctive at that site, as has often been the case in

PENS might reinforce reminiscence and recall outdoor recreation settings (Tother and
of the river experience for the visitor. Hunt 1964).• .

PPinted F_zter_al.-'The positive PENs,
when expressed pictorially in a publication, Interpretive ProgramEvaluation (The "So What")
are not only an excellent orientation device

but are lnvaluable in aiding the reader to Visitor employed photography can be

picture in hl9 mind the visual totality of used to help evaluate both proposed and ex-
therlver an_ the experiences it has to offer, istlng interpretive programs and facilities
With this "map of alternatives", the visitor focused upon river environments.
could select those sltes_ experiences, and

thereby river stretches, he wished to explore Once the PEP for a river has been es-
and those he did not wish to explore because tabllshed, it can be remeasured at periodic
of interests or physical llnLitatlons, intervals to determine and isolate changes

in the profile. Changes in the PEP for a

In relation to brief interpretive slgns_ particular stretch of rlver will most likely

it may be possible to include verbalmarkers be attributable either to changes in the
(e.g.,raplds view) on the more heavily used rlverscape itself (e.g., a forest fire) or,
recreational rivers to alert river travelers more likely, to the effects of recreation

. 243



°

. management along the river (e.g., the es- change in public perception brought about
tablishment of a new riverside campground or by the introduction of that interpretive
picnic area) or to the effects of a river- facility. In other Words, did the visitors
oriented interpretive program. Segments of see what you, the interpretor, wanted them
such a program.my have sharpened visitor to see along the river? If not, did they
perception of subtleties at the internodes see something you nh_Ssed altogether?
(e.g., unusual plantlife) through, for example,
a pretripslide program. With properly de-
signedquestions on the tally sheet and SUMMARY
followup questionnaire, it Should be possible
to deter_newhy the river PEP has changed, Visitor employed photography is a new
thus enabling one to verify, support, or concept. Time and effort will refine the
reject the effectiveness of an instituted method and its application, not only for use
interpretive program or facility, along river environments but also for other

linear recreational environments such as
The establishment of a PEP for a river trails and roads. Experience_ay prove

with an existing recreational management or certain Of the applications we have pro-
interpretive program Can also be useful, posed useful. In addition, new applications
Such a PEP becomes a view of public perceptipn for VEP and the resultant perceptual excite"
at that:point in time. An additional VEP ment profile will emerge. We are confident

study conducted later, particularly after that such a visitor-generated view of the
the establlshment of certain interpretive resource will be a valuable t0ol in recreation
facilities, can indicate or measure the resource management.
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STANDARDS OF ENVIRONMENTAL QUALITY
FOR RECREATIONAL EVALUATION OF RIVERS_

James S. deBettencourt, Graduate Student,
•. George L. Peterson, Professor

The Technological Institute, Northwestern University,
Evanston, Illinois

_ ABSTRACT.--Explbres the possibility of developing evalu-
ative criteria and standards based upon the individual

and group threshold functions by which alternative sites "
are accepted or rejected. Explains experimental procedures
used to develop the threshold functions. Presents illus-

trative results of pilot studies. Suggests applications
and needs for further research.

When an individual selects a location To date only pilot studies have been " "

for an intended recreational activity, he completed as part of the process of develop-
uses stable and describable "rules" to evalu- ing the experimental methods. Large-scale
ate_and accept or reject alternatives. How- data collection was conducted during the
ever, these "rules" may be implicit or covert, past summer (1976) at the Pine River in

and not readily explainable through intro- Michigan. Comparatively small samples also
spection. Thus, special experimental tech- were collected from other locations.
niquesmay be needed if the rules are to be

extracted, described, and used to develop To develop criteria and standards of
evaluative criteria and standards, perceived environmental quality from the

recreatlonist's point of view, it is first

_In this pape_ we focus exclusively on necessary to define a model of the process
the environmental characteristics or attri- by which people choose among alternative
butes of recreational sltes--as they influ- sites for a given recreational activity.
ence the decision to accept or reject a site For want of something better, we have chosen

for an activity. The hypotheses are (1) to adopt a utility theory of behavior, or
recreatiOnal decisions and satisfactions are what economists call the rational model of

strongly sensitive to the environmental choice (Arrow 1958). This is to say that
attributes of alternative sites, (2) an when choosing among a number of alternative
individual can recognize and differentiate sites for a given recreational activity, an
between acceptable and unacceptable sites individual will always choose the alternative

for an activity when those sites are described perceived to have the greatest value or
in terms of their environmental characteristics, utility for him, subject to whatever con-
(3) the boundary between acceptable and un- straints might Influence the feasibility or
acceptable sites for an individual can be availability of alternatives. We further

described by means of a mathematical function assume that the utility perceived to be
of environmental variables, using suitable offered by an alternative can be expressed
experimental and statistical methods, (4) as a mathematical function of the perceived
the boundary will be probabilistically dis- environmental attributes of that alternative,

tributed for a group of individuals, and the other things being equal. Let the quantity
tendency for a siteto be acceptable to the of environmental attribute i, say water
group can be described in terms of probabili- quality or wildness, perceived to be present
ties, and (5) criteria and standards of per- at a site be X., and let V be the total
ceivedrecreational quality can be developed, utility of thelsite contributed by its en-
based on individual acceptance thresholds vironmental characteristics. We assume that

and/or group acceptance probabilities, there exists some implicit utility function,
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F[V,XI,X2,...,Xi,...,Xn]=O, [Zq.l] a site is adequate or acceptable for a given

recreational activity in terms of its en-

which describes the rational choice process, vlronmental characteristics.
If this function could be described for an r_
individual, his site choices then could be |[
predicted by measuring the environmental The utility function concept can be /
characteristics of alternative sites, cal- used as the basis for the development of
culating the value or benefit, V, and select- such rules. In equation [1], if V is held
ing the alternative with the greatest V. constant at some value, say V, all combina-
Environmental attributes, of course, are tions of environmental variables that satisfy
only part of the choice process Therefore, the equation define the V "isoquant", i.e.," 0

we are dealing with a partial analysis of

the problem. Constraints on feasibility, F[Vo,XI,X2,...,XI,...,Xn]=O. [Eq.2]

if any, must also be considered.. This equation for the V isoquant is a more

specialized and slmplif_ed relation than the

The most direct approach to the develop- more general utility function of equation [I].
ment of indivldual criteria for site evalua- All sites having combinations of environmental

tion would be to describe the utility func- characteristics that satisfy this equation
tion represented by equation [i]. Individual' produce perceived benefits equal to V , and

functions then might be combined either prob- the recreationistis indifferent amon_ them.
abillstically oranalytlcally into group
criteria for site evaluation. However, this Assume that there is an isoquant for
approach maynot be feasible at this time which V = O: that is, alternatives satlsfy-

because of the complexity of decision pro- ing the°equatlon " "
cesses. The problem has gone far beyond

the simple theory and experiments first re- F[Xl,X2,...,Xi...,Xn]ffiO [Eq.3]
ported by Thurstone (1931). This is under-
stood by referring to a recent review of are neither attractive nor unattractive be-

utility models by Farquhar (1976). Hauser cause the perceived utility they generate is
and Urban(1975, 1976) and others clearly zero. This isoquant must be a boundary be-
identify many of the conditions implicit in tween acceptable alternatives that generate

direct modeling of utility functions. Even V > 0 and unacceptable alternatives that
with this understanding, many utility modeling generate V < _ or disbenefits. If equation
efforts could still produce idiosyncratic [3] Can be estimated for an individual, it
utility functions that are generally not can be used as a criterion or standard for

comparable between individuals because in- discriminating among acceptable and unaccept-
divlduals differ in value concepts, able sites for that individual. This equa-

tion is much simpler than the total utility

function because the utility variable, V,
Given the complexity of the utility does not appear in it It is essentially

functionproblem, the difficulties encoun-
tered when direct modeling is attempted, the mathematical "intersection" between the
andthellmltatlons from which the products utility function and the plane V = O. Simple

suffer, this would appear to be an imprac- experimental techniques can be developed for
tical approach to the development of site estimating equation [3] for individuals and

the concept can further be developed forevaluation crlte_ia and standards. However,

if we restrict the question to one of site groups of individuals.

adequacY , as opposed to absolute site qual- __

ity, the problem is simplified and becomes For example, consider a hypothetical
manageable, person who wants to go canoeing for the week-

end and is looking for a good place to do it.

By site adequacy, we mean a measurement For the sake of simplicity, assume that such

of the acceptability or_nacceptability of a person is only concerned about the follow-
a site to individuals or groups. To predict ing: water quality and degree of development. •

choice completely, and, thus, to evaluate Depending on the nature of the individual's
sites completely, we must be able to deal preferences, many combinations of water con-
wlththe competition among acceptable sites, dltlon and development will be unacceptable.
However, in llne with the concept of a Others will be acceptable. Presumably, there
It t!
standard , it would seem useful to have is a boundary or threshold between the accept-

rules for determining whether and for whom able combinations and the unacceptable com-
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binations that Can be described (fig. i). This modeling are circumvented. Comparisons can
threshold might be described mathematically be made among individuals because of the
by specifying equation [3]. If the function objective nature of the variables. This

can be specified, it becomes a rule for reduces experimental problem to one of (i)
judging the adequacy of alternative sites physical description of alternative sites,

for this person. In figure i we have shown (2) haVing the subject sort sites into |
a nonlinear boundary in order to illustrate acceptable and unacceptable categories, and I
the possibility of nonlinear substitution (3) mathematical estimation of the boundary
relations, between the two sets.

Assuming that the threshold function
Wilderness exists for individuals, a way must be found

to combine individual functions into aggre-
gate or group rules if the method is to be

_ Acceptable ' useful for management purposes.
._ Sites
0

A homogeneous population, fo_ example, "

w _ is a group of similar individuals. If it is
_ possible to identify such a group, for ex-
s

w o , ample White water kayakers, it would seem
o _ Threshold reasonable to expect that individuals would

' _> L_ ,X__=0zj have similar threshold functions because of•.4o .. F i
" common interests, tastes_,etc. We might

expect the threshold functions to cluster
Unacceptable together as illustrated in figure 2, again

Urban Sites in terms of a two-variable example.
• _.. • | •

P,_lluted Clean

• X I - Water Condition Wilderness

Figure l.--Hypothetical threshold function.

o

This threshold function, F[XI,X2]-O , w
canbe used as an evaluation standard as _

o
follows: Given the site to be evaluated, _ _
we measure its environmental variables, XI i _.
and X_. These values are substituted into N_
the t_reshold function, and the function is
evaluated. If the site is on the acceptable
side of the boundary, the function will have

a nonzero value with a positive sign. Sites
•- on'the Unacceptable side will have values Urban . :. , . . .

less than zero. The-farther a site is from Polluted Clean
.the boundary, the.more positive or negative-
its value will be. Thus, the threshold X1 - Water Condition
function can be used to discriminate between

acceptable and.unacceptable sites. It can Figure 2.--Hypothetical distribution of
also be used to diagnose the environmental thresholds for a homogeneous popu-

reasons why' the site is acceptable or un- lation.
acceptable in terms of distances from the
threshold and.the changes that would be re-
quired to bring an unacceptable site into Given such homogeneous clustering of

the acceptable region, individuals, the group could be regarded
as an individual, and a single threshold

The boundary is specified only in terms function might be used to represent the

of objectively measurable environmental var- group. If we have a group of recreation-
iables'. Utility does not enter the function ists that we hypothesize to be homogeneous,
directly and need not be measured. Thus, the hypothesis can be tested by measuring
most of the difficulties presented by utility individual threshold functions and comparing
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among individuals. However, this would be ability of a given site to the population in

avery laborious process, question. For a very heterogeneous popula-
' - tion, the centours would be quite evenly

The tight •clustering of threshold func- spread over the range of alternatives, and

tions shown in figure 2 would not be likely there would be no region of unusual "steep- l_ B
for a heterogeneous group of recreationists ness" or rapid change in probability with

consisting perhaps of a mixture of avid changes in the environmental variables.
canoeists, wilderness enthusiasts, people However, with a very homogeneous population,
interested _n partying out-of-doors, and the centours might be clustered in a region

others simply trying to get out of the city. of rapid probability change (fig. 5). This
The dispersion of thresholds in a mixed region of steep gradient would serve to•

group would probably be much greater (fig. 3). identify the location of a single threshold
function that represents the group.

Obviously it is desirable to stratify
the users o.f'a recreational site into homo- Wilderness

geneous types, vis-a-vis their evaluatlve . .
criteria, but it may not always be feasible.
There _may be many situations in which it is

necessary to have aggregate criteria that
represent the dispersed individual rules '• 4J

shown in figure 3. It might be possible _ _ 570
to calculate an '.'average"threshold function

for such'a group; this would not be very _ o

meaningful, however, because it would not ! "_ __50%preserve the diversity that exists, c_m

Wilderness

Polluted .can

_ _ . XI -Water Condition

o_ Figure 4.--Hypothetical acceptability
• _ centours for a heterogeneous pop-
" "i _ ulation.

Wilderness

1
Urban - .
i • , can ,_' . Polluted C o

- . _=J

" XI -Water Condition _

' Figure 3.--Hypothetical distPibutio_ of • o

• thresholds for a heterogeneous pop- _
ulation, i

An alternative and more representative !5%

approachwould be tO describe the probability

that each combination of environmental vat- Urba_
lables w0uld be Judged acceptable by a per-

son sampled randomly from the populatlon.

These probabilities might beused to estimate XI -Water Condition
t! I!
centoUrs or lines of equal probability

(fig 4) Given a probability function of Figure 5.--Hypothetical aoceptabilit_
this sort, .it could be used as an aggregate centour8 for u homogeneous popuZa-
evaluative criterion to measure the accept- t@,on.
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EXPERIMENTALMETHODS that the human BLind can manage In synthesiz-

ing an image of the alternative belng de-

The techniqueusedfor measuring the scribed; and (2) the more variables used
individual threshold function is similar to and the more categories on each scale, the

approaches advocated by Craik (1968) to use larger is the sample space of plausible al-
when appraising physical environments, ternatives. This may cause a sparse sampling
Directly, it can be better described as an rate because the number of individuals that

adaptation Of methods used lot"policy ex- can be interviewed and/or the number of al-
traction" by Hammond (1974). In our ex- ternatives that each individual can process

periment, an individual is presented with are limited. Such a sampling rate might not
an environmental display descriptive of a be sufficient to determine the threshold
river site, and asked to decide whether function.

the site is considered to be acceptable or
unacceptable for a specified activity. -The Once the alternatives have been sorted
displayused is a written description of by the subjects, there are several methods
the environmental characteristics of the that might be used to estimate individual

site, althougha variety of display tech- or aggregate threshold functions. We focus
niques might be used. Thewritten descrip- on the individual threshold function because
Lion method has often been used in consumer aggregate estimation techniques still are

behavior studies and seems to be valid and ' being developed.
flexible

Discriminant analysis (Cooley and
Thereare many environmental variables Lohnes 1971) is a very powerful technique

that might be important for various recre- for estimating the individual threshold

ational purposes. To identify and define function. Using metric variables (measured . .
these variables is a major research under- on interval or ratio scales), nonlinear dis-
taking. Rather than to attack this question, criminant functions can be estimated and

we elected to experiment with the threshold tested based on hypotheses about the func-

theor@ using the following set of five tional form. One form that has proven to
variables known to be important to canoeists: be particularly successful is the general
(I) water condition, (2) degree of develop- quadric function (deBettencourt and Peterson
ment, (3) level of crowding and use, (4) 1976). UsinR nonmetric or categorical

trash and litter, and (5) skill level re- variables (See ScaZe Definitions) dummy
quired. The tabulation shows how the scales variable discriminant analysis can be used.
were defined; figure 6 shows how they were Discriminant analysis is applied to the two

used to generate synthetic alternatives for populations of alternatives obtained by the
the Pine River research. The scales and sorting procedure, the acceptable alterna-
the survey form were developed through a Lives, and the unacceptable alternatives.
series of pilot studies, based on literature The resulting discriminant function is an

revlewand the author's prior experience, estimate of the equation of the boundary

The environmental alternatives were between the two sets, with appropriate ad-

randomly generated by computer. Five scales justment6. This is a nonconventional ap-

• with f0urCategories on each scale define a plication of the method and many of the con-
sample space of 1,024 alternatives. To de- ventional statistical interpretations of
fine an individual threshold function, it the discriminant analysis may not be strictly

would be necessary for the individual to applicable.
sort several hundred alternatives sampled
fr0mthis larger set. This was done in Bayesian classification methods (Miller
pilot studies and found to be feasible, al- and Freund 1965) have also been applied with

though rather'tedious. In the final ex- some success to model the threshold relations.
periment, We presented many individuals One advantage of using such an approach is
(ca 400) with 15 randomly generated alter- that you don't directly specify the function-al form of the threshold function.
natives. Part of one set is illustrated

in figure 6. Each subject received a unique
random set, and was asked to sort each ele-
ment or alternative into acceptable and un-

acceptable categories. RESULTS OF ILLUSTRATIVE PILOT STUDIES

There are at least two llmltatlons on The experiments conducted using two
this method (i) on the number of variables individuals with six scales each having six
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WILD. RIVERS PROJECT NORTHWESTERN UNIVEPSITY EVANSTON, ILL, 60201

ON THE FOLLOWING PAGES, YOU WILL BE PRESENTED WITH A. NUMBER OF.DIFFERENT
RIVER RECREATIO_ SITE DESCRIPTIONS, wE WCULD LIKE TO KNOW IF YOU WOULD FIND BB
THESE SITES ACC-_'PTABLE LOCATIONS FOP. THE SA_E ACTIVITY WHICH BROUGHT YOU TO m
THIS APEA, MARK YOUR.ANSWER BY CHECKING EITHER THE BOX LABELED ACCEPTABLE OR
THE BOX.LABELED UNACCEPTABLE BELOW THE SITE DESCRIPTION,

I.......... .-................................................... 2k99,,

WATER CONDITION "FAIRLY CLEAN, DRINKABLE IF NECESSARY

DEGREE OF DEVELOPMENT WILOE_NESS
CROWDING/USE FEW OTHER USFRS
TRASH/LITTER MODERATELY LITTERED
SKILL LEVEL REQ.UIRED PRACTICED F.EGINNER

_.

THIS SITE WOULD. BE ( ) ACCEPTABLE ( ) UNACCEPTABLE - •
2 .............................................................. 2W99

_. _' WATER CONDITION UN3ESIRABLE OUALITY, UNDRINKABLE
DEGREE OF DEVELOPMENT RURAL AGRICULTURAL/RECREATIONAL
CROWDING/USE FEW O'IHER USERS

T_ASM/LITTER LITTLE VISIBLE LITTER
SKILL LEVEL REQUIRED BEGINNER

THTS SITE WOULD BE ( ) ACCEPTARLE ( ) UNACCEPTABLE
3.............................................................. 2W99

WATER CONDITION UNDESIRABLE QUALITY, UNORINKABLE
DEGREE OF DEVELOPMENT NON-WILDERNESS BACKCOUNTRY
CROWDING/USE NO OTHER USERS
TRASH/LITTER HEAVILY LITTERED
SKILL LEVEL REQUIRED BEGINNER

"THIs SITE WOULD BE ( ) ACCEPTABLE ( ) UNACCEPTABLE
............. _ 2k99

WATER CONDITION UNOESIRABLE DUALITY, UNDRINKABLE
DEGREE OF DEVELOPMENT RURAL AGRICULTURAL/RECREATIONAL
CROWDING/USE A LARGE NUMBER OF USERS
TRASH/LITTER NO LITTERING AT ALL
SKILL LEVEL REOUIREO PRACTICED BEGINNER

• THIS SITE WOULD BE ( ) ACCEPTA{)LE ( ) UNACCEPTABLE
5 ............. "-................................................ 24 0-9

WATER CONDITION PURE, CLEAN, DP.INKABLE WATER
DEGREE OF D_VELOPMENT URBANIZED AREA
CROWDING/USE NO OTHER USERS
TRASH/LITTER NO LITTERItqG AT ALL
SKILL LEVEL RE OUIRED EXPERT

THIS SITE WOULD BE ( ) ACCEPTABLE ( ) UNACCEPTABLE
• ' 6-"'" ....... '................................................... 24 99

WATER CONDITION PURE_ CLEAN, DRINKABLE WATER
DEGREE OF DEVELOPHENT RURAL AGRICULTURAL/RECREATIONAL• ,

CROWDING/USE FEW OTHER USERS
TRASH/LITTER HOOERATELY LITTERED
SKILL LEVEL REQUIRED BEGINNER

THIS SITE WOULD BE ( ) ACCF._TABLE ( ) UNACCEPTABLE
4

'7.................................................... 2w99
WATER CONDITION CLEAN ENOUGH TO USE, BUT UNDRINKABLE
DEGREE OF DEVELOPMENT RURAL AGRICULTURAL/RECREATIONAL
CROWDING/USE A" MOP,ERATE f_UMBER OF USERS

IRA SHILITT EP:. MODERATELY LITTERED
SKILL LEV.EL REQUIRFD BEGINNER

THIS SITE WOULD BE ( ) ACCEPTABLE ( ) UNACCEPTABLE

Figure 6.--Samplequestionnaireformat.
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categories; thus, a sample space of 46,556 The following tabulation shows the percent ....................'

alternatives was generated. The two indivld- correctly classified:
uals each were given i00 randomly sampled
alternatives to sort. Stepwise discrimlnant Continuous Correctly

analysis available in the SPSS package (Nle models classified

et al. 1975) was used to estimate the thresh- (Percent) I
01d functions. The discriminant analysis Linear 72.3
was used under three different variable Quadric 73.0

transformations: (i) linear, (2) quadric, Discrete

and (.3)dummy variable (binary). models

Dummy var. 74.3

The following tabulation shows the Bayes 72.7

relative ability of the three functions to Bayes with
correctly separate the sorted alternatlves Interaction 73.3
for the two subjects:

These results indicate that (i')there .

_ Ind_vid_l ZH _ndivid_l DK is not much difference in this case, the
....... Percent five methods don't differ much, (2) the

Linear • 85 93 ' concept of a group threshold function does

Model Quadric 93 93 exist, but (3) the boundary is less well

Dummy Vbl . 93 93 defined for this group of 15 individuals
than it is for a single individual. This

Figure 7 shows some two-varlable par- indicates that the group is not perfectly

tial plots of the threshold function for homogeneous, but that there is considerable °
the two individuals. The plot for individual commonality among the individual decision
ZH's dummy varlable function demonstrates rules.

discontinuity problems that might arise
either from improper scale definition or

from sparse Sampling. Nevertheless, the Scale Definitions
dummy Variable and quadrlc functions were

able tO predict 93 out of 100 decisions Scale i: WATER CONDITION

correctly for each of the two individuals, i. Pure, clean, drinkable water
2. Fairly clean, drinkable if necessary

Based on these and other pilot studies, 3. Clean enough to use, but undrinkable

the scales and variable sets shown in the 4. Undesirable quality, undrinkable

box below were developed.
Scale 2: DEGREE OF DEVELOPMENT

i. Wilderness

In another pilot study intended to help 2. Nonwilderness backcountry

refine the.actual questionnaire design, 15 3. Rural agricultural/recreational
people participating in white water kayaking 4. Urbanized area
were interviewed on the Wolf River in Wis-

• cons±n. Each of the 15 individuals was Scale 3: CROWDING/USE

presented with 20 randomly generated alter- 1. No other users
natives, using the variables and scales 2. Few other users
shown in the box. Because of the specialized 3. A moderate number of users

nature of the activity in Which they were 4. A large number of users
engaged, these kayakers were assumed to
comprlse a homogeneous population. Their Scale 4: TRASH/LITTER

combined responses comprise a set of 300 1. No lltterlng at all
alternatives from a sample space of 1,024 2. Little vlslble litter

possibilities. (29 percent). 3. Moderately littered ,
4. Heavily littered

Discriminant analysls again was used;
this time inan attempt to estimate a single Scale 5: SKILL LEVEL REQUIRED
threshold function for the group of 15 in- i. Expert
divlduals, based on their combined responses. 2. Intermediate

Linear, quadric, and dummy variable trans- 3. Practiced beginner
formations were used. Two Bayesian classi- 4. Beginner
fication techniques also were tried out.
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Subject Subject
ZH DK

Linear Discrlmlnant I

- 6 6 . .

1 "
!

' 2, 2 1

.____,_____,__. ,: .
2 4 2 4 6

P

. .. Quadric Discrlminant

s

: 4, i2,

' tI

Im mllllm im im m m m m mm

2 4 6 2 4 6

• D__mx___yVariable Discrlmlnant

Axes: Horlzontal - Nater Quality, 1 = polluted, 6 = pure
Vertlcal - Wildness, 1 = wilderness, 6 = urban
Rejected choices are indicated by the shaded sections

..

Figure 7.--Conditionalthresholddiagrams for experimentswith _o
individuals.
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Figure 8 gives partial plots for the aggregate-probabilistic, gives an indication _ _=_"_....
five functions. These plots are two dimen- of the shape of the utility function, espe-
sional slices of five dimensional functions, cially the substitution or trade-off relations

Despite the apparent dissimilarities, there among the significant environmental variables

are significant common characteristics, that enter the site choice process. The

The differences can be explained mathemati- marginal rate of substitution defines the B
cally, relative importance of the variables at the

threshold and indicates the existence of=

All of these results are presented by hierarachical dominance, if any. The tech-

way of illustration only, and should not be niques presented here allow nonlinearities
interpreted or applied beyond that purpose, to be described, thus preserving variable
The work at the Pine River this summer (1976) rates of substitution.

has produced a data set of approximately 400
individuals who have responded to unique sets We have applied these concepts success-
of 15 alternatives. Whenthose data have fully to fishing, cross-country skiing,

been analyzed, we will be able to report rafting, and shopping center destination .
more conclusive_results, both by way of choice. More research is needed, however,

evaluating the methodology, and by way of if these kinds of user-based evaluation
reporting specific criteria that can be used , standards are to be accepted and used by °
for river evaluation, managers.

APPLICATIONS AND FURTHER RESEARCH Pertinent research topics can easily. ,

The formulation of user-based criteria be identified. In the context of the ex....
and standards for evaluation of recreational perimental technique, the methods of en-

facilities is an important part of the plan- vironmental display need to be studied,

ning, design, and management of recreational improved, and validated. Our selection of
environments. The techniques discussed show scales and variables to describe the site,
considerable promise of usefulness if they although based on extensive conceptual and

can be adequately defined, developed, and empirical research, does not necessarily
validated. Potential functions include the represent the universe of important var-
following: iables, nor are the scales necessarily the

best. What is the "mental language" used

by recreationists to think about their
• recreational environments? Have we ade-

(i) U_er-based standards of adequacy, quately captured that language, or are there
in terms of environmental variables, for more or different variables and must the

various recreational purposes and types of scales be reconstructed? How do we trans-
usersQ Such standards would be helpful in late these "macro-level interpretive" vat-

the designation and management of recreation- iables of mental language into tangible
al sites, site characteristics that managers can

understand and work with? Actual stream

(2) Diagnostic information on the en- management must be done in terms of stream-
vironmentalreasons for a site's attractive- bank erosion, physical measures of water

hess or unattractlveness to various groups quality, etc. The user's perceived quality

for different recreational purposes. Such is defined in rather different, more general
information provides useful contributions and interpretive terms. Fortunately, the

"to the prOblems ofpredictingdemand, designa- Pine River research has been designed to

tion',modification, and design of sites, cooperate with some rather extensive physical
management of demand, and user education, inventory work (Chubb and Bauman 1976), so

we have some opportunities for '_ridge

(3) Information on the relative avail- building".

ability of specific sites or kinds of sites
vis-a,vis the requirements of social groups Another important issue concerns the ,
and demand sectors, possibility that the experimental process

• may force the subject into an unrealistic

(4) Explanation of the relative im- decision situation, thereby distorting his
portance of different environmental attri- evaluative rules. Can thresholds actually
butes from theuser's point of view. The be identified, and if they can be identified,
threshold function, whether individual or do they realistically describe actual de-
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Figure 8.'-Conditional threshold diagrams for a single group experiment.
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cision-making behavior, or are they arti- light on many questions.
facts of a contrived experiment?

- Even if the proposed methods and con-
cepts-prove to be valid, there remains two

Assuming that the threshold function other questions that are not really research _-_

concept is a valid way to describe recre- issues. Is there a real need for user-based "I Iational site choice, do the locations actu- evaluative criteria. If there is, will

ally beingused by recreationists fall into managers and decision-makers be willing or o
their acceptable resource category, or is able to make use of them? Surely, there
acceptability dependent on the richness of are valid arguments against basing resource
the set of available alternatives? When management exclusively on the preferences

"acceptable" Sltes,_s defined in the thresh- and perceptions of users. In recreation,
old function experiment, simply are not this could lead to the destruction of Jr-
available, do people accept "unacceptable" replacable opportunities and interference

sltesratherthan forego a desired recreatlon- with competing but important activities.
al activity. However, the point is not that man@gement .

•of recreational resources should be deter-

These and other questions about statls- mined by users' criteria but that management

ileal methodology can be resolved only through understanding the users' point of view is _ .
empirical research of.the type we have been ' more enlightened and can do a better Job,
"conducting. our studies at the Pine River whatever the mission and whatever decision
and at other locations are expected to shed criteria actually end up being used.

• ' e

.
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• ABSTRACT--Visitorusage patterns, biological conditions,
and selected parameters of recreational impact (-including
litter, trampling, tree cutting, and human waste) were
measured over a 12-month period. Use and impact were

shown to be strongly and positively correlated. However,
recreational impact was not significantly related to "
blologlcal health of the area. Cluster analysis was
used to group areas into three categories based on degree
of impact; only one of every four sites was indicated as
heavily impacted. Principal components analysis
identified human impact parameters as best discriminators
between sites.

In recent years, the Rio Grande of the (b) The identification, distribu-
Big Bend National Park (BBNP) has experl- tlon, and relative abundance

enced dramatic increases in recreational and of plant and mammalian species
water resource use. Thus, the National Park in riparian areas along the
•Service (NPS) has found it necessary to Rio Grande.
secure information concerning the actual and
potential impact on the river and on associ-
ated lan d area ecosystems from present 2.--Users

• levels of human usage.

(a) To identify the extent, char-
, The primary goals are to assess the acter, and patterns of recrea-
impact upon the Rio Grande Floodplaln in tlonal use along the Rio
BBNP to provide basellne data for determln- Grande corridor.

ing the !'carrylng capacity" of the area,use
management alternatlves, and strategies that (b) To identify the geographic and
may be employed to ensure that use remains descriptive characteristics of

within this carrying capacity, recreational users by user
group.

Four factors are being investigated as
follows :.

3.--Impacts
1.--Resource

,. (a) To determine the direct and
(a) Preliminary biotic survey of indirect impact of hymn use

the riparian areas along the upon plant and mammal life and
.Rio Grande. other natural resources.
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.. (b). TO formulate recommendations float trips were conducted from Lajltas to
for short-term and long-term La Linda and 64 major riparian areas were
monitoring programs of identified and recorded on a map. For
biological resources, statlstical analysis purposes, each was

tr_sted as a distinct sampling entity,
4.-'Management although they tend to form a continuum m!along the river (fig. I).

(a) To formulate recommendations
for addltlonal research needs.

(b) To suggest alternatives for Most of the riparian areas are acces-
management schemes aimed at slble only by river. However, 26 riparian
maintaining and perpetuating sites may be reached by roads: 18 of these
the natural ecosystems in are reached by a dirt road called the River

_ Consonance-with.curreht NPS Road, which becomes impassible during rainy
natural area policies, weather. These 18 have been designated as

. primitive campsites. There are also eight
sites that are accessible via paved roads;

APPROACH two (Cottonwood and Santa Elena Picnic •

• ' Area) are small campgrounds and a third (Rio

After study of aerial photographs, Grande Village) is a major campground.
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Figure 1.--Map of the Rio Grande River corridor in BBNP s_ng
• the 84 ripariansites investigated _ng this study. N_me places

•. .. along the river represent backcountry campsites as designated by

" park officials. Sites with stars represent places where the rodent
fauna was sampled. The five river sections discussed in the tezt
are labeled.
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., The river was divided into the Table 1. 'DistributiOn of visitors wit_hin [ .....................• '

following five sections based on the loca- Big Bend _at44nul Park backoountry a_eas _n
tion of the three major canyons (fig. i): 1.976

I from LaJltas to the mouth of Santa Elena
Canyon (includlng the canyon itself); II

from Cottonwood campground to Talley; III ......... B
from Talley to Solis (including Mariscal T0tai Man _ Total man=

Canyon); IV from Solls to Rio 'Grande Vill- Parties parties days days
age; and V fromRio Grande Village to the Peroent* Percent
eastern border of the park (including Float _
Boquillas Canyon). trip 727 18.7 7,405.5 25.0

River road

camplng 849 21.8 7,151.0 24.1
Nonrlver-

' oriented

RIVER USE camping 2,3!8 .59.5 15,124.5 5.0.9. . .
• Total 3,894 100.0 29,681.0 100.0

Use occurs both throughout the park' s --
backcountry and at three developed camp- "

grounds where use is already carefully ' Table 1 shows that the Rio Grande
monitored. Use of the backcountry areas, attracts approximately 40 percent of total
however, is not clearly described by exist- backcountry use (parties) while the desert
Ing record-keeplng procedures, and mountains account for nearly 60 percent.

Using the man-days measure, however, the
Because almost all of the river corrl- amount of rlver-orlented backcountry use is -

dor lles in the backcountry, our analysis of almost equal to the nonriver-oriented
visitor use patterns focused on backcountry camping category.

use, Visitors to Big Bend are required to
Obtain a free permit from park headquarters Float trip and River Road camping

or any ranger before camping at any back- patterns were analyzed further because these
country area or floating the Rio Grande, activities account 'for nearly all of the
which they turn in at the conclusion of recreational use that is associated with the

their trip. The primary purpose of this Rio Grande corr_idor in BBNP.
backcountry information system is to

facilitate visitor protection. Float trip activity was broken down
according to the functional river subsystems

"This system was used as the data base (fig 1). The distribution of float trips

for establishlng the extent, character, and across the 5 river subsystems in 1975 is
pattern s of use. The Park Service compiled shoWn in table 2.
these data monthly in three categorles; na-

ture-road use (i,e., campingat primitive
campsites with road access); backcountry use The three canyons accounted for 69
(n0nvehicular) ; and boating use (Including percent of the total float trip parties

visiting the Ri0 Grande Corridor in 1975- all forms of water craft). In our analysis,
we separated backcountry use of the river (table 2). The*25 percent figure for IV can

from .backcountry Use of other areas and be explained largely by short day-floats.
divided river use into float trips and ha- Using the man-days measure, the three
ture road (River Road) use. Within these canyons collectlvely account for 81 percent

of all float trips within BBNP. This is atwo categories, analysis yielded user group-,

tlme- and place-speclflc information, better measure of the distribution of use
and related impact on the river corridor
because it reflects both the actual number

we recorded the data using three units of visitOrs and the time they spent on the
of measure: (i) number of parties, (2) river. _ .

number of individuals, and (3) number of
man-days. This provided a comprehensive A seasonal dimension was obtained by
view of use as well as insight into the breaking down use by month because of its•

best measure for establishing human impact, value for on-slte decision making. This

During the project study year (1975), the tlme-and place-speclflc monitoring of data
distrlbUtlon of backcountry use is shown in should ._Ignal management as to when use

table I. problems are llkely to occur.
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Table 2.--Die,buXom o_ _c_# _ps basic categories are: human impact (six
_h_Oughout t_ Rq.o GT_nde 8ubsysteme q.n different variables); livestock impact (two
BBI_ "Ln187,5 variables); site description (three

.... ......... variables) ; and wildlife characteristics
Total Man- .TOtal man-= (four_ variables). Each of the 15 variables

SeQ#_ Onl . _-re!es partle_ days days is rated on a scale from 1 to 5 _ I repre-
T Santa Pero_# Peroe_# -- sents the most desirable condition; 5, the
Elena least desirable condition. For example,

Canyon 186 22.1 1,637.7 22.1 1 is assigned if no litter is present; 3 if
II (between litter is apparent; and 5 if litter is
canyons) 50 " 5.9 278.7 3.7 obvious everywhere. Scores of 2 and 4 are
Ill Marlscal also possible. Totals were obtained for ,

Canyon 258 30.7 2,464.5 33.3 each of the four major categories. Thus,
IV-(between the total score for the human impact para-

canyons) 210 25.0 1,130.4. 15.3 meter could range from 6 to 30:6 would
V Boquillas indicate no human impact; 30 very heavy

Canyon .137. 16.3 1,89.4.5 25.6 impact.
", : 841 z I00.0 7,405.5 I00.0

Data were obtained by visiting each of

I see map (Fig. I) , the 64 riparian sites. The number of visits
2 Total does not agree with total .per site varied from one to four and the

number of float triP parties in table number of persons filling out the impact

1 becausepartlescould have floated more forms varied from tWO to six. Scientists,
students, and park personnel filled out the

than one river section, impact forms separately.

Statistical analysis of data provides

• The River Road campln8 category also a powerful "tool" upon which to base
was broken down on a Slte-by-slte and managerial recommendations. In working with

monthly basis. Camping at designated large data bases, analyzing each varlable
primitive River Road campsites in Sections Indlvldually becomes cumbersome and fails to
II and IV was concentrated at very few account for the fact that varlables often
sites. Two River Road sites (Gravel Pit act together to affect a particular condl-

and Solls) accounted for 39 percent of tlon. For example, tabulation of the site
total annual River Road site use (man-days) evaluatlon sheets resulted in a large data
in 1975I. Four more sites (Johnson Ranch, base in the form of a 64 X 15 matrix (64

Black Dike, Talley and San Vicente Crossing) sites, 15 varlables), which would be
accounted for an additional 32 percent of dlfflcult to analyze by considering each
total annual River Road use (man-days). variable separately. Multivariate

Eight of the more remote River Road sites statistics, however, allows one to analyze
received less than 2 percent each. such a matrix by considering each variable

for each site simultaneously. We used two

Float trips occur mainly in Sections I, multivariate approaches (cluster analysis
IIIi,and V and River Road Camping is limited and principal components analysls) to
to designated areas in Sections II and IV structure the site evaluation data base.
except at two of the River Road campsites, The following two examples illustrate the
Talley and Solls, which also serve as the utility of multivariate statistics in

put-in and take-out points, respectively, analyzing data for use in formulating
for the popular Marlscal Canyon Float managerlal recommendations.
Trip. Thus, these sites are the most

heavily used areas of the entire back- A cluster analysls was used to produce
country riparian corridor. In addition, a phenogram that represents a grouping or
they are areas where floating and car ordering of sites (based on all 15 varla-

camping activities overlap, bles) closely connected by some relation and
separated from other such groups by gaps.

The cluster analysls (fig. 3) reveals
SUBJECTIVE SITE EVALUATION three major clusters, A, B, and C. Cluster

A includes those sites with hlgh impact

A subjective site evaluation sheet was values; cluster B, those with intermediate
developed as shown in figure 2. The four impact values; and cluster C, those with
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Observer: Profession:

Date: / / River site (no.):, _.._. _.__

day month year
• River side: M or A

Site class: A, B, C

PARAMETER RATING COMMENTS
8

- ,

A. MAN'S IMPACT

Litter

• Trampling
Rock moving
Campfire
Human Waste

Wood cutting .....
TOTAL "

B. LIVESTOCK IMPACT

• Trampling
Waste

TOTAL

C. SITE DESCRIPTION

Access

shoreline vegetati0n ....
Campsite potential

TOTAL

D. HABITAT TYPES (check those present)

riparian
dune

, . " " __ gravel beach
bench

talus slope

E. WILDLIFE CHARACTERISTICS

' Habitats

' Unique comblnatlons"
Modifications "
Values and needs

TOTAL

Figure 2.--R/o _rande ecoZogical survey riparian

comsmnity evaZuation sheet.
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• .

<

--- 01 I 6.5 BB
--- 02 I 7.5

: . --- 03 I 6.0
--- 06 I 6.0
--- 17 II 6.0

., ,.-- 19 II 6.0 '
• " ,,,-- 21 II 6.0 Buenos Aires

-,-- 22 II 6.5
--- 26 I I 6.0
_- 35 II 6.0
---- 36 I I 6.0
,_,38 III 6.0
----40 III 6.0
_'- 42 IV 6.0 " "

" ---- 43 IV 6.0
, --'47 IV 6.0

-'-'51 IV 6.0
m 52 IV 6.0
-J- 55 V 6.0

v .o CV 6.0

• 61 V 6.0
• 63 V 6.0

" r-" 15 II 7.0
I

20 II 6.5

16 IIl 6.5 . ..

07 6.5II 7.0 Sierra ChinoII 6.5

31 II 8.0 Loop Camp

44 IV 7.5 Compton's
I

I s9 v 7.0
33 II 8.5 Pettit's

• 13 I 6.0
57 V 8.0
23 II 9.5 Smoky Creek
45 IV 9.5 Rooney's
29 II 10.0

: 54 V 9.5
-0_"-- T -i11_..............

I ,64 V 10.5
I -os i 13.5

( I -39 Ill 11.o

_08 , 10.0 B

___ 12 I 15.0

14 I 13.0 Santa Elena Picnic Area

53 IV 12.0 Rio Grande Village
30 II 11.0 Reed'sCamp
58 V 12.0

-o_- - T -_3_
, i - 10 I 18.5

| 49 IV 20.0 La Chlocha
- i 62 V 18.0

" i lr' 32 Ii 14.5 Woodson's• I 46 IV 14.5 CasaPiedra
48 IV 16.0 New San Vicente Crossing

i 37 Ill 17.0 Talley
41 III 18.0 Soils

[ 18 II I 18.0 Cottonwood50 IV 16.0 Gravel Pit
27 II 14.0 GaugingStationI

_1 28 II 18.0 Johnson Ranch
24 II 28.0 Black Dike

1 •-"; ' I I I I i
•3.685 3.135 2.585 2.035 1.485 0.935 0.385 -0.165

DISTANCE

• Figure 3.--Phenogramof numbered ripceian sites com-
. puted from distcnoe matrices olustered By unweightedpair-

" group method using arithmetic averages (UPGMA). _he major
breaks in the phenogrmn are l_eled Aj Bj m_ C. _he
river section and total human impact value for each s_te
ore czZeopro__d.
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.low impact values. Of the 64 sites, 15 (23 that load heaviest on component I (that [ ........i_...........
percent) fall within cluster A; I0 (15 per- is, those variables which account for the
cent) within cluster B; and 39 (61 percent) greatest amount of variation among riparian
within cluster C. Of the 15 sites in sites on this component) are those that
cluster A (heavily impacted sites), 11 (70 relate to human impact and modification

percent) can be reached by the River Road; (table 3). Component II loads heavily on lwhereas of the 39 sites in the least ira- variables that relate to site description, m

pacted*cluster (c), only 7 (18:0 percent) are The loadings for those variables reflecting
accessible by the River Road. So the livestock impact are very low on the first

cluster analysis reveals that (I) very few two components. This indicates that llve-
of the riparian sites may be considered stock impact accounts for very little of the
heavily impacted; and (2) the majority of differences among sites: hence, it is a
the heavily impacted sites are those that constant along the entire river corridor.

may be reached via the River Road. The major breaks along component I are
* depicted by lines A and B in figure 4.

Principal components analysis (PCA) Sites to the right of A are the most heavily
was used to identify linear combinations of . impacted ones and they correspond exactly
the _5 varlables thataccount for the with the heavily impacted sites in the

greatest amount of variation among sites, cluster analysis. Sites between lines A &
Principal components I and II account for ' B include those that fall in the inter-
56 percent Of the total variance and each mediate impacted category of the cluster
of the sites is plotted with respect to analysis. Sites to the left of line B are
these components in figure 4. Variables those that fall into the lightly impacted

Figure 4.-- _wo-dimensional projections of the first 2 prin-

• cipal components illustrating the position of the 64 riparian sites.
Each component represents linear combinations of all 15 variables
in proportion to their importance in distinguishing sites. Lines
A and B are positioned where the major breaks occur along component
I; line C demarks the major break along component If.
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Table 3.--Factor matriz (or loadings ) from correlation
matrix among 15 variables for the first two Principal

Components. The higher the value for a particular
variable the more important that variable is for
distinguishing sites.

Principal components ,

Variables I(37.44 percent) II(17.92 percent)
....

Man's Impact
Litter .882 -.136
Trampling .900 .064
Rock Moving .864 -. 077
Campfire .868 -.110
Human Waste ,. 838 -. 047
Wood Cutting .821 .054

Livestock Impact
Trampling .305 .475
Waste .351 .264 .

Site Description
Access .068 .865

• Shoreline

Vegetation .148 .797
Campsite
Potential -.279 .763

Wildlife Characteristics
Habitats -.106 -.099

Unique Combinations -.066 .432
Modifications .851 .181

Values and Needs .300 .390

.....

cluster. The major break along component basis. (2) Variables pertaining to live-
" II is indicated by llne C. Sites above this stock impact are poor discriminators of

line have,excellent campsite potential; riparian sites; this indicates that this
sites below this l_ne have poor campsite impact is a constant along the entire river
potential. Considering the two components corridor. (3) Very few of the riparian
together reveals a group of eleven sites in sites may be considered heavily impacted;

the upper left-hand quadrate of figure 4 of these, the majority are distributed
that are cha_acterlzed by having excellent along the River Road. (4) A group of sites
campsite potentlal and low human impact, can be identified that have excellent camp-

site potential yet very little human impact.

Combining the results of the cluster
analysis with that of PCA reveals the
following: (1) Those variables that best BIOLOGICAL RESOURCE
discriminate riparian sites are those
relating to human impact and modification. The blologlcal resource monitored
The sites may be segregated into three along the river corridor was the rodent

basic groups (lightly impacted, moderately fauna and vegetation. Rodents were chosen
impacted, and heavily impacted) on this because: (i) the riparian habitat is the
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.only major vegetation type in the park in managerial importance. They need to be
which rodents have not been intensively campared to determine if a significant

studied; and (2) r6dent densities should be correlation exists. The Pearson Product
sensitive indicators of significan_ human Moment Correlation Coefficient statistic was
and livestock impact. Rodent densities are used to relate total subjective impact

strongly influenced by vegetative "cover" ratings by site to annual camping use by I I(spacing and size of the plants). Many site (man-days). The analysis was only

types of human and livestock impact (espec- possible where we have permit data on use,

lally trampling) tend to reduce cover, namely, for the River Road sites. However,
Hence, if severe enough, they could greatly these sites are the only locations where
influence the diversity and density of significant use of the river corridor occurs.
rodents. We sampled the riparian rodent Analysis revealed a positive correlation
fauna at 18 different sites along the river significant at between the 0.02 - 0.05

that exhibited varying degrees of human and (R=0.459) levels. This verifies that
livestock impact. Seventeen of 'these sites subjectively evaluated impact increases as
were designated as backcountry campsites use increases. .

along the River Road; the,:other site was
located at lower Tornillo Creek bridge. When impact and use data were related

Each site was trapped for 6 nights using to biological data (rodent fauna studies),
120 Sherman live traps (720 trap nights per' no significant correlations were yielded.
site). The upshot of these two correlation

analyses taken together is that site impacts

Twelve species of rodents occur in the have occurred as a result of recreational
riparian habitats of BBNP and the majority use, but not to the point where ecological
of these (9) are members of the families conditions, as indicated by the biological -
Heteromyidae and Cricetldae. The remaining health of rodent fauna, are in Jeopardy.

three (porcupine, spotted ground squirrel,
and beaver) either occur in numbers so small This suggests that these correlations
.that they are seldom encountered or they should be viewed in the context of "change"

are so large they cannot be adequately rather than "impact" (which implies damage).
sampled with the techniques available to us. Any recreational use of a resource will
The total number of crlcetid and heteromyid result in some change in resource conditions.

rodents captured at a particular site was The critical task for management is to
used as an indicator of rodent density, decide what is the acceptable level of
Rodent densities (total catches) were then physlcal-blological change. This requires a

correlated with human and livestock impact value Judgement as to the desirability of
vaiues as follows (values represent Pearson changes that are anticipated or have already
Product-Moment Correlations) : occurred; i.e., is there excessive deviation

from the accepted standard of resource

quality? And this acceptable level of change
Human Livestock • depends on the management objectives of the
Impact Impact area.

.. _eter.om_d -0.177 -0.321
Cricetid .088 .152

Total -.071 -'.133 Plugging study findings into this type
of framework yields several observations.

Subjective impact ratings do reflect change
None of the correlations between rodent from natural ecological conditions, and the

denslty and human or livestock impacts are relative amount and type of change by sites.
significant. Hence, our data suggest that Correlation analysis links this change to
the present extent of impact along the river levels of use intensity. The task remaining
has not been great enough to significantly for management is to evaluate the accept-
affect rodent densities, ability of the situation that has been

• . identified. ,

• When viewed from a Natlonal Park

. MANAGEMENTIMPLICATIONS Service-wlde perspective, the total
recreational use of BBNP and the Rio Grande

Analysis of recreational use patterns appears very low. This might lead one to

or subjective impact alone is of little the casual and incorrect conclusion that
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recreational impact on the river corridor spectrum of suitable campsites available to
is"not really a problem. This study dis- the River Road user includes 10 heavily

aggregates possibly misleading total use impacted and 8 moderately or lightly impacted
figures into area-speclflc and tlme-speclflc areas. Is this acceptable? What should the
data sets that indicate when and where distribution be among the light, moderate,
changes exist within the river system and and heavily impacted clusters? Should there |
how serious the changes are. While it be no heavily impacted sites or should sites I |
appears that existing changes have not yet be equally distributed among these impact
reached the point of constituting serious clusters? Once this is decided by manage-
ecological damage, the charges have been inert,we might know how to respond in terms
measured in terms of parameters that can be of impact expected if, for 'example, the

readily perceived by visitors and that are River Road is paved (as has been proposed).
amenable to management. Heuce, the observed Clearly, given our understanding of the
changes, if deemed undesirable or excessive dorrelation of impact and use and the role
by management, can be reversed before they played by access, increased use of all sites

lead to serious damage, is likely to occur with associated human
impacts. Further, human usage may increase

Earlier, when total subjective impact to the point where use impacts are a source

scores £or 64 river sites were clustered, of significant ecologlcal impact.
49 sites or 77 percent were in the moder- ,
ately and lightly impacted clusters. Look- In the past, investigators have often

Ing at the River Road sites, it is revealing done good, thorough research only to find
to note that i0 of 18 are shown in the that their results had little effect on

heavy impact cluster. These I0 are all resource management. This has occurred be-
generally related to convenient access; i. cause researchers have failed to articulate

e., close proximity to a paved park road or their findings in terms that are useful to "
special attractions llke the entrance to management personnel. It has been our goal
Santa Elena, Johnson's Ranch, and Marlscal to obtain the types of data that BBNP
Canyon. Access can therefore be verified managers need and to present it in such a

as 'amajor component in explaining variation way as to serve as a useful input to normal
in human impact. While this verification managerial decislon-maklng.
should not _be too surprising, it does

emphasize the role access plays in distri-
buting human impact.

Consequently, our recommendations

These impacts can be controlled, focused on suggesting ways to incorporate
shaped, or mitigated because access can be study findings into the process of deter-

easily .manipulated. This is particularly mining management strategies that will
true in Big Bend where use of sites on the achieve the objectives sought. Based on a
River Road is concentrated at 6 sites review of pertinent literature relative to

(accOunting for 71 percent of total annual resource a11ocatlon declslon-maklng,
River Road use). Here a washed-out road several critical decision points can be

may be naturally responslble for reducing identified:
use at one of the most impacted sites.

Dellberate management strategy can have the Decision l.--Select management
same result. Use can be rotated among sites objectives
either explicitly through permit allocation Decision 2.--Determlne whether existing
or implicitly through ranger's suggestions situation conflicts with
when asked by a party where they should management objectives
camp. Impacts can be reduced and dlstri- Decision 3.--If a discrepancy exists,
buted once management goals are established, select management tools

and strategies to meet
objectives

For example, we know how many River Decision 4.--Evaluate results of imple-

Road campsites are among the heavily impact- mentatlon of management
ed campsites (I0 of 18). Further, prlncl- strategies, including •
pal components analysis indicates that the monitoring of environment-
remaining River Road campsites all possess al conditions.
good campsite potential (also rated sub-
Jectiveiy, figure 2) although they are Clearly, the selection of management

lightly impacted. In other words, the objectives serves as the basis of the
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" PROBLEMS OF DEFINING AND MEASURING I ................-'" THE PREFERENCESOF RIVER RECREATIONISTS

7
B.L. Orlver,Re_e_o_Forester | m

" Rocky Mountain Forest and Range Experiment Station
' " Fort Col fins, Colorado

John R. Bassett, Professor of Forestry
School of Natural Resources

University of Michigan

ABSTRACT.--The paper discusses seven broad types of prob- .
lems experienced by the authors during their research on

_ _ the preferences of recreationists using three rivers in
Michigan. Those problem areas concerned the tasks of:
selecting variables to be included in research designs;
deciding which research approach is the best suited for
particular purposes ; designing sample plans; collecting

• data in the field; understanding the dynamics of human
• preference formation; defining the word preference; and

specifying clearly the preferences to be studied. Rec-
ommendations for helping solve these problems are Offered.

Most outdoor recreationists prefer to problems in experimental design, particular-

be near,I in, or on water, including rivers, ly in identifying appropriate variables to
but their preferences are not easy to quan- measure and in devising ways to measure them.
tify. This paper discusses the principal For example, recreation-related river uses
problems we have encountered attempting to include many activities such as different
identify and measure the preferences of rec- types of fishing, various kinds of boating
reationists Using three rivers in Michigan (including water skiing), swimming, ice

( Bassett et al. 1972 , Knopf et al. 1973 , skating, waterfowl hunting, and various
Driver and Bassett 1975 ). Other research- shoreline activities, including picnicking

ers have experienced similar problems, so we and viewing. This llst of uses is compounded
make no pretense to be original. Instead, by the fact that some activities are not uni-

the objectives of the paper are to outline form with respect to when they occur (time of
some of the familiar problems, and then dis- day, day of week, or season of year), where
cuss in detail two related areas that we they occur (on shore, or in or on the water),

believe are more complex in river recreation and in skill or equipment required. For ex-

r'esearch than is commonly recognized. These ample, in our current Huron River study we
problems are defining clearly what is meant have found it difficult to differentiate a
by the word "preference" and specifying the river user from a user of the shoreline fa-

precise types of preferences that are being cilities in the Huron-Clinton Metropolitan
measured. We will begin with a brief over- Authority's parks that border on that river.

view Of five Pr0blems common to all research-
6rs: selecting appropriate variables, decid- Moreover, the users themselves differ
ing how to measure variables, designing an w-lth respect to age, sex, income, stage in

efficient sampling scheme, collecting data family-life cycle, occupation, education,
in the field, and gaining an adequate back- home and work environment, distance tra-
ground understanding of human preference yelled, and past-experience level. Also,
formation. . it matters whether users are local residents

• or tourists, and whether they choose a rec- '

SELECTING VARIABLES reatlon area as their primary destination or
.- merely as a stop while passing through on
Water-based recreation, especially on their way to another spot. These differences

rivers, encompasses great diversity in use among users cannot be ignored because they
and in users. This diversity poses unusual influence the preferences of those users.
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A matrix that includes all combinations reationists is so large that it must be ......

of uses and users in a river recreation sampled. The many kinds of recreation as- __
system will contain-more variables than any sociated with a river, coupled with the
researcher can afford to sample. The dilem- high variability in users themselves, com-
ma is deciding what to omit, because the bins to make it difficult for the research-

researcher knows full well that _omitted var- er to design a simple random sample or to
iables can influence not only the scope of stratify the sample and estimate how many m
the research but its quality as well. For samples to take in each stratum. Ideally,
example, we found that group size was an pilot studies should be conducted to esti-

important predictor of preference s on the mate variability of response data, but they
Au Sable River, where many of the canoeists often are too expensive simply to be used

were members of sponsored, organized groups, for designing sample plans. Our approach
Had we not determined group size and member- has been to design our sample plans, using
ship, useful information would have been the most reliable information available,
lost. and then modify the design after sufficient

samples have been collected to.make adjust-
ments in the sampling schedules.

", _'MEASURINGVARIABLES
Sampling designs that are not modified

Most recreation researchers agree that ' to reflect information gained after sampling
the preferences of river users should be has begun can produce results that are not
•measured by different research approaches representative of the preferences of the

that can serve as cross-checks on each user population being studied. For example,
other. Despite this agreement, it is dif- it might be discovered that some river rec-
ficult to decide which method of gathering reationists tend to cluster, such as in . _.
data will give the most valid results in a flotillas of canoes or on rafts. Depending
particular situation. Also, it is diffi- upon how they distribute their question-
cuit to assure that cross-checks will be naires or otherwise measure preference,

made because of budget and time constraints researchers faced with this situation must
and the inability of any one researcher to decide whether to adjust the sampling fre-

be knowledgeable about all of the research quently and whether to employ cluster-
approaches and the theories behind them. sampling techniques. Another common situ-
For example, three broad types of research ation that influences the representativeness
approaches have been identified ( Driver of the results occurs when a male-female

1976b). These consist of techniques that couple answers a questionnaire together,•

measure: (i) verbal-worded responses, such rather than individually. One "together-
as those made to a questionnaire; (2) overt ness" response is not the same as one male
nonverbal responses, such as observable or one female response.
behaviors that reveal preferences (e.g.,
tlme spent by people doing something, or

evidence of trampling at a site); and (3) COLLECTING FIELD DATA
physiolOgical measures, such as puplllary
dilation, pulse rate, or perhaps even The problems of sample design, although
brain WaVes, to correlate preference difficult, often are less perplexing than

states wlth physiological responses, the implementation of the design in the
field. For example, we have found that

In our river recreation preference stud- trout fishermen are difficult to contact
les, we have relied heavily on the use of or even observe because they are in the
questionnaires, despite the many problems stream and tend to be active at night or

associatedwith their use. We have, how- early in the morning. For other recrea-
ever, collaborated with other researchers tlonlsts, measurement is often difficult
using other techniques such as User Era- even during the day. Often leaders of

ployed Photography (see the paper by Cherem raft parties or groups of canoeists, par-
and Traweek in these proceedings) and have ticularly those working for commercial

gathered some preference data by unobtrusive outfitters, may not want interviewers to
Observation of the users' on-slte behaviors, delay a trip. Moreover, efficient data

• collection is complicated by the fact
that Some uses are concentrated in time,

SAMPLING such as on weekends or during certain
times of the day, or in space, such as.

Generally the total population of rec- at crowded access points.
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. These field problems frequently require behaviors are ingrained from learnlng (or ..........• '
changes and innovations in techniques and from successful problem resolutlon in the

schedullng which, _inturn, can affect the past). White ( 1959 ) argues convlnclngly
quality of the information being collected that repeated mastery has a lasting effect
and bias the results. For example, to ade- that prompts-us to achieve higher levels of

quateiy sample a group of canoeists being competence or mastery in a particular prob- I
rushed by livery personnel into a pickup lem situation. This is relevant to recrea-
vehicle at a takeout point, a researcher tlon preference studies because past expe-
might have to use a mail-back questionnaire rlence levels do influence preferences, for

(and possibly get a lower response rate) activities such as skiing, hunting, fishing,
rather than having the questionnaire filled playing chess, or white water canoelng. In

out on-slte. Or sampling frequencies might contrast, heuristic behavior is employed to
need to be adjusted to accommodate increased resolve novel problems and involves much
numbers of users at unexpected times, which exploration and seeking of new situations.
might result in an insufficient number of 05vlously, both habitual and heuristic be-
responses during periods of low use. havlors are dynamic, and one would expect

the preferences of the first-tlme user to

_, _ differ from those of the repeat user. In
UNDERSTANDING THE DYNAMICS OF fact, our research indicates that research-

PREFERENCEFORMATION ' ers studying the preferences of river rec-
reatlonlsts must be aware of differences

The pKocesses by which people form and between flrst-time and repeat users. The
pursue their preferences are complex and flrst-tlme user seems to have less predlc-

dynamic For example, it is known that tabillty than the repeat user about the
recreation preferences are influenced by specific types of satisfactions expected - .
various variables in home and work environ- and desired. But even flrst-tlme users

ments and by things that happen while the have considerable information gained from
users are travelling to the site or while friends and other sources.

they are actively participating on-slte.
For these reasons, recreation researchers Although levels of past recreation par-
interested in preferences must have a rea- tlclpatlon do influence recreation prefer-

sonably good understanding of the dynamics ences, other variables also affect the
of human behavior. Obtaining this under- dynamics of preference formation to a great
standing canbe difficult, however, because degree. One category includes the so-called
there are many theories of human behavior, "individual difference" variables, which In-
including choice behavior. To help solve clude user characteristics such as age, sex,

this problem, we have adopted the _rather income, and education ( Driver 1976a). An-

generlc "Problem-solvlng" model of human other category is the so-called "Interven-
behavior ( Knopf et el. 1973 , Driver ing" variables, such as the changing influ-
1976b). ence of the weather, work conditions, and

peer groups on recreatlon-related prefer-

" The model is a simple one that views man ences. Recreation researchers must be fe-

es a complex Informatlon-processlng and miller with these influences so they can
problem-solvlng organism. Within the model either control or test for their effects in
a problem state is_defined simply as a gap specific research designs. The absence of

be_een a Person's existing state and a such controls may limit the utility of the
relatively more preferred state. Therefore, results and can introduce bias.
any llfe s4tuation is posed as a problem
When such a gap exists, and the problem is Finally, an understanding of the dynam-
solved as the gap is closed. The advantage ics of recreation behavior clarlfles the

of the problem-solvlng orientation is that need for the researcher to (1) define clear-
it makes the concept of preference less ly what is meant by the word preference and
static; it forces us to think about the (2) understand the various behavloral compo-

dynamics of "pr0blem-solving behavlor, nents of human preferences. These problems
are discussed in the following section.

The dynamic nature of human problem-

solving has been discussed by several au-
thors. For example, Miller et el. (1960) DEFINING PREFERENCES.

suggest that human problems are resolved
either by habitual or heuristic (trial and A pervasive difficulty in measuring
error or Searching) behaviors. Habitual preferences of recreationists is defining
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how the word "preference" is used as a var- personality dispositions on behavioral
lable in a research design. Everyone has tendencies. For example, a hlghly anxious
an intuitive understanding of what the word person might have a different preference

means, but if a group of recreatlonlsts were for risky recreation activities than a less
asked to explain their concept of preference, anxious person, or an introvert might have a
they would cite several ideas such as asplr- different preference than an extrovert re-
atlon, demand, desire, expectations, things gardlng social settings in a recreation
to be satlsfied, value ranklngs, wants, and environment.

perhaps motivations and needs. Survey re-

searchers must therefore be extremely care- Knowledge of the four factors that in- ,
ful that the words chosen to define prefer- fluence behavioral tendencies can help us
ences probe the same concepts of all the define our preference variables better in

respondents. Otherwise, several preference river recreation research. For example, it
varlables--rather than one varlable--are is important (particularly for some actlvl-

being measured. For example, if the words ties) not to confuse expectations with val-
expectations and values are used synonymous- ues--they differ. I If the research is
ly in a questionnaire, the researchers would designed to quantify expectations, then its
be tapping at least two different concepts focus should not be on values and vice-

and would never be able to determine what versa. Also, even though past satisfaction

percent of the respondents made which type' will affect the incentive or value component
oflnterpretatlon, of preferences, it should be recognized that

observed or self-reported levels of satls-
To'help resolve this definltlonal prob- faction are not always the same as prefer-

lem, we have found the literature from too- ence, especially if preferred types of sat-
tlvatlonai psychology, especially that on isfactions are not ibeing studied. One can *
Expectancy-value theory, to be useful be recreating in a nonpreferred area and be
(Birch and Veroff 1966 , Atklnson and satisfied, but have a strong preference for
Birch 1972 , Lawler 1972 ). These psy- an alternative area if conditions were such

.chol0glsts have suggested that behavioral that the alternative were a real choice.

tendencies (or preference states) are in- Preferences and perceived satisfactions fre-

f!uenced by four different but related quently do agree across large numbers of
components: the incentive component, the users and over time, else the users would

expectancy component, the availability leave the market for those particular areas.
component, and the motive component. Nevertheless, one must be careful when in-

terpreting information on satisfaction

levels. Such information might or might
The incentive component is defined as

not reflect preferences.
the-value or the relative importance at-

tached to the consequences of a behavior. Finally, in this section, the problem

For example, one type of user might value of measuring latent preferences should be
solitude more than another. The expectancy mentioned. Economists talk of revealed

component relates to a subjective appraisal and unrevealed demand, with revealed de-

(pr0bability) that a particular thing, oh- mands being those that can be observed
Ject, or event will gratify a particular through behaviors such as the paying of a

" preference to which value is attached. For

example , a fisherman might value the soll- price. Recreation planners have called the. unrevealed demands "latent demands." In

tude of a partlcular stream very highly but the public sector especially the unre-
realizes that the stream is used by more ' '
dan0eists than he prefers. Although he vealed preferences or demands are a rele-

would expectto realize less solitude on rant concern because these nonusers are
his preferred stream than from an alterna- paying their prices through taxation. If

tlve stream, he might still go to the more
congested area because of other constraints.
This leads us to the availability component, 1 Economists and other decision theor- '

which is articulated as the perceived con- ists have long separated expectations and
straints on one's ability to pursue alter- values (or utility) when disusing decision "
native preference states. These constraints processes under conditions of risk (or lim-
dealwith time, income, skill level, physl- ited information). Their concept of "ex-
cel ability, or the supply of recreation pected utili_" is well documented (Luce

opportunities. The final component, or and R_fofa 19.57, Von Ne_ and Morgen-motive, identifies the influence of one's stern I_47).
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preferences are equated wlth satisfactions 4. Collecting preference-related infor-
or With revealed demands, these latent de- marion in the field.

mands have been ignored. Admittedly, these 5. Understanding adequately the dynamics
latent demands are difficult to quantify, of preference formation.

but that is no reason to forget about them. 6. Defining precisely what is meant by
the word preference.

7. Specifying the type of preference
SPECIFYING TYPES OF PREFERENCES that is to be studied.

-.

The prevtous discussion emphasized the Although our discussion of each problem area
need to specifywhat dimensions of a pref- indicated that there are no easy solutions,
erence are to be studied. Equally impor- we van offer a few suggestions or recommen-
rant is the need to define precisely what dations.
_jpes of preferences are to be studied and
how ge_ral or spec_f_o the preferences are.
For example, are the preferences: (I) rather Common to our discussion of each prob-
broad (or general) and define desires for lem was the idea that great care must be

river-related recreation activity opportun- taken to define variables precisely when
itles; (2) more specific, such as for the designing studies. In particular, we rec-
attributes (characteristics or features) of ' ommend that the specific types of prefer-

the physical setting of a river, of Its so- ences studied be clearly defined. Along
cial setting, or of management actions that that line of thought we urge for a greater
define a quality activity opportunity in the separation of: (i) expectations (which are
minds of the users; or (3) quite specific subjective "probability" estimates that
with respect to well defined types of satis- certain values will be realized); (2) in-

lying experiences that are both expected and centive values (or the importance attached
desired? It is difficult to study all of to particular consequences of recreation
these or other preferences in one study with- behavior); and (3) specific satisfactions
out overloading the respondents, the research (which are the pleasurable experiences
budget, or the researcher! that occur after revealed preferences have

been reflected by paying a price, travel-

The specificity needed in preference ling certain distances, or allocating other
Studies raises challenges to the researcher, resource_ such as time, to a particular
in the face of limited information on most recreational engagement). By clarifying

river users, it is not easy to decide which our variables better, research will obtain

type of preference information is most Im- more useful information on what is expected
portant. Also, gaining the needed specific- and valued, and we will learn more about
ity requires a good acquaintance with the instances when preferences and actual sat-
theory and methods of the social and beha- Isfactlons do not agree. Also, through

vioral sclences. Finally, a part of the greater specificity of our variables and a
knowledge needed to galn the speclflclty is clear stratlflcatlon of preferences by dlf-

• " but comes only from ferent types of users, environments, andnot found in "books,
experiences based on trial and error at- uses, we will be better prepared to deter-
tempt:s; the state of the art is still mine whlch types of flyer-related recrea-

growing . tlon opportunities should be provided for
whom, where, when, by whom, in what amount,

' and at what price. And in the process, we
SUMMARYANDRECOR_ENDATIONS will achieve a better standardization of

measures and variables, which will enhance

, Research on the preferences of river our ability to make comparisons across dif-
recreatlonlsts is complex for several tea- ferent studies.
Sons. Seven problem areas identified in

this paper were: In addition to care in research designs,
good understanding of the theory and methods

I. Selecting variables to be included from the social and behavioral sciences seems
in research designs, necessary for recreation preference studies.

2. Deciding which research approach is Efforts by researchers in the social and be-
the most appropriate for measuring havloral sciences are encouraging in that
the selected variables, they reflect increasing agreement about user

3. Designing samples and implementlng preferences and behavior. Yet, we need ad-
field designs, ditlonal cross-checklng studies based on
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different procedures and more replications In a nutshell, our recommendations are

of partlcular designs to see if results are for: greater care in research designs; a
consistent over time andspace. Also, the better understanding of the social and be-
growing practice of researchers to send pre- havioral sciences by both researchers and
liminary drafts of research proposals and managers; more studies using alternatlve
manuscripts to peers and managers for re- procedures as cross-checks; more replica-
view helps solve problems through sharing tions of studies in time and space; greater I

of knowledge and experiences. Finally, as use of peer and manager review of research
a recommendation, we suggest that all re- proposals and manuscripts; and close coop-
searchers work closely with local managers eration between researchers and managers,

in all steps of the research process, in- from hypothesis formation to application
cluding application of the results, of the results.

B
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. METHODS USED FOR EVALUATING
RECREATIONAL RIVERS IN CANADA__

Louis Ham111,AssociateProfessor 1
. Department of Geography, University of Calgary

Calgary, Albertaj Canada

ABSTRACT.--Revlews techniques for describing and evaluating
recreational rivers in Canada. It considers methods devel-

oped and/or tested in Canada, and methods developed else-
where that have been applied in Canada.

J

Most usable methods for evaluating ' planning for such uses as swimming beaches,
recreation resources have been developed campsites, and cottage areas. The method
since about 1955. Searth ( 1970 ) reviewed for uplands consisted largely of classifica-

most of these methods developed in America tlons of topography and landforms. It did
and canada to 1970, and did not report any not include a classification of water courses.

methods published in Canada before 1961. There was no method for recreational .

The following reviews methods developed in evaluatlon of rivers.
Canada since then to describe and evaluate
recreatlonal rivers.

" m " Methodof Hart and Graham

". EARLYEFFORTS The method of Hart and Graham consisted
of three major parts: (I) dellneation of

In a report- to Resources for Tomorrow "texture regions", based on local relief,
conference,: Baker ( 1961 )presented a landforms, drainage, and other criteria;
comprehensive overview of government actlv- (-2)mapplngof physical limitations to
ities related to the provision of opportunities recreational uses; and (3) classification
for outdoor recreation, and suggested a nation- of the general capability for recreation,

al program for inventory of recreation resources, using five quality classes (Acres Company
He did not discuss recreatlonal use of rivers, 1965). The dellneation of "texture regions"

and did not identify specific needs for inven- was of no value for river recreation. Of

tory and evaluation of recreational rivers, the I0 "limitations to recreation", the
In" 1963, Baker prepared a report on recreation following could be related to river recrea-
resoUrces of Manitoba (Committee on Manitoba's tion: water deficit, inundation or overflow,

• EconOmic Future). Rivers were considered al- monotony or lack of contrast in landscape,
most entirely in terms of opportunities for volume of water, shorellne of water, shore-

fishing and .waterfowl hunting. The Resources llne quality, and water quality. These
For Tomorrow Conference led to the Canada limitations were considered in some detail.

Land Inventory program, which Included an The final evaluation of recreation potential

• inventory of recreation resources. Four was made in terms of a variable mix of
evaluation methods were produced in connec- recreation activities appropriate to an
tion with tSe Canada Land Inventory program, area. Rivers were not evaluated separately,

but as contributing to the quality of areas

MethodofW. H. Baker in which they were found.

W, M. Baker (1964) proposed a method CanadaLand InventoryMethod e

of recreational classiflcatlon consisting
of two parts: (1) shorelands of lakes (and A method originally proposed by C. S.
large rivers) and (2) uplands. The methods Brown was selected for use in the recreation
suggested for shorelands produced detailed sector of the Canada Land Inventory (CLI)
descriptions Of the foreshore, beach, and (Canada Land Inventory 1967). This was
backshore which would be useful for site essentially a mapping system, and the map
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was the onlyproduct. In terms of the ability of any region in terms of specific
evaluation of rivers for recreations the activities or groups of activities ( Hamill
most distinctive feature of the CLI method 1977 ). Each small area (land unit) is
was that water courses and water bodies were evaluated in terms of from one to three

not evaluated and mapped directly for their "recreation features", and the result is a
recreation potential: "The recreational chaotic representation of recreation cap-
value of the water body accrues to the ability. The problem is aggravated by the
adjoining shores", fact that water areas are not evaluated.

directly.

The CLI method started with the divi-

sion of nonwater areas into "land units",
based largely on physical criteria but Method of 0ntarto Recreation Land Inventory
also on their value for recreation, The
next step was to assign to each "land unit" The Ontario Department of Lands and
from one to three "recreation features"; Forests has for many years been engaged in
the latter were defined as "an aspect of a a program of land evaluations using methods
land unit providing opportunity for developed by A. H. Hills ( 1961 ) (based on
recreation" (p.5). Twenty-five "recreation earlier work by J. O. Veatch). Climate,
featureS" were used: , slope, soils, moisture relations, and other

site factors were used to delineate different

Angling levels of land c1:assification, including
Beach areas small enough to be used for forestry
Canoe Tripping planning. The Ontario Land Inventory
Deep Inshore Water (Ontario Department of Lands and Forests "
Vegetatlon 1968) used a modification of the Canada Land

Waterfalls and Rapids Inventory method, and applled it to areas
Glacier already delineated by use of the Hills

Historic Site method of site mapping. These smaller units
Gathering and Collectlng were used in place of the "land units" used

•Organized Camping in the CLI method.
Landforms

Small Surface Waters The concept of "recreation feature" of
Lodging the CLI method was used with some changes
Upland Wildlife in terminology and definition. The most
Cultural Landscape Pattern important difference was (i) detailed

Topographlc Patterns mapping of shorelands and (2) separate
Rock Formations evaluations of the recreation capability
Skiing Areas of lakes and large rivers.
•Thermal Springs

Deep Water Boat Tripping The Ontario Recreation Land Inventory
Viewing used what is probably the most complete
Wetland Wildlife available method for describing and

Miscellaneous evaluating shorelands for potential recrea-

Family Boating tional use. The backshore, s_ore, and
Man-Made Features nearshore water of lakes and large rivers

• were evaluated in detail and the results

A 7-part rating of capability was used, presented by means of complex consecutive

ranging from (i) very high to (7) very low. numerical codes. Water bodies, lakes, and
The basis for capability rating was supposed large rivers were evaluated for boating and
to be ':the_uantlty of recreation which may other water-based recreation. Water bodies

be generated and sustained per unit area of were normally ranked for boating, viewing,
land per year under perfect market conditions", and angling. In additiOns some water bodies
The final step was to present the relevant were ranked for yachting.
information for each "land unit" by means
of letter and number symbols.

DEVELOPMENTS AFTER 1967

One Of the most serious defects of the

CLI method is that it does not provide an Most of the Canadian developments of
adequate picture of the recreational cap- techniques for analysis of recreational
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rivers since 1967 have been related to and using "uniqueness ratios" (Juurand 1972a).
"wild rivers", or their equivalent. The In spite of these unresolved problems, it
most important of thesewere the attempts was recommended to continue using the
to use the methods of L. B. Leopold, by Leopold method. A revised version of the

Parks Canada and the Province of Manitoba. method was applled in 1972 and 1973.

Newbury and McLeod (1973)developed a useful
typology of riverbank landscapes for the

area between Lake Winnipeg and Hudson Bay. The kind of information produced by
Most of the other developments have been the wild river surveys of Parks Canada in

refinements of existing descriptive methods, years after 1971 is shown in, "Description
and Analysis of Scenic Resources Along the _
Churchill, Sturgeon, Weir and Clearwater
Rivers ( Juurand 1974 ). This report

Parks Canada Wild Rivers Surveys begins with a short verbal descT!ptton of
stretches of each river, The more technical

According to Juurand (1972a), the part of the inventory is based on the re-
Canada National and Historic Parks Branch vised method used in 1972 and 1973. The

considered several posslble methods for river was divided into sections, each
evaluating wild rivers: a method developed designated by a number. These sections
by Water Resource Engineers, Inc. ( 1970 ), ' were from 25 to more than i00 miles long.
the method of Dearinger ( 1968 ), the method They contained one to more than six survey

of Morisawa ( 1971 ), and the method of L. sites. At each site, a rating form was
B. Leopold ( 1969 ). The latter method was completed, and the following information
Chosen. was used to rate the scenery for the

section: water pattern, ratio of river --
In the summer of 1971, 16 students width to valley width, ratio of highest "

canoed 3,300 miles on 15 major rivers in vislble point to valley width, vertical

the Yukon Territory. Two kinds of informa- view confinement, sample type (reason for
tionwere produced: unstructured descrip- choice of campsite), cr_w rating of preference
tlons and evaluations of the rivers, and or quality, miles to next site. "Water

Leopold:s rating for (46 factors) at loca- pattern" included smooth, surges, waterfall,
tions where there were "observable changes" and rapids. Several other criteria and
in the river or the landscape. In total, some simple statistical procedures were
136 sites were chosen for application of the also used.
Leopold technique. At each site, one of
Leopold's rating forms was filled out. In

the office, "uniqueness ratios" were calcul- Although the Wild Rivers Surveys of
ated fo£ physical characteristics, water Parks Canada used forms based on L. B.

and biologic characteristics, human interest Leopold's technique in 1971, 1972, and 1973,
characteristics , and all factors. Each of most of the recent reports of results of
the sites was ranked separately for each these studies have been descriptive, and
of these four sets of "uniqueness ratios" " have not included any statistical analysis

of data.
According to the "Su-_mary Report On The•

Wild Rivers Survey, Yukon Territory, 1971"
(Juurand 1972b), problems were encountered In 1974, Parks Canada began to issue

in interpreting and using the calculated illustrated guides to selected Wild Rivers
"uniqueness ratings", and the rankings derived in different parts of Canada. Thus far
from them. ExPeriments were made to try river guides have been prepared for i0
d_fferent Ways of combining factors for areas: Alberta, Saskatchewan, Central

calculatlng uniqueness ratios and for ranking British Columbia, Northwest Mountains,
sites. In addition, "desirability scpres" Yukon Territory, The Barren Lands, The
were calculated by rating selected factors James Bay/Hudson Bay Region, Southwestern
in ways that consistently reflected pre- Quebec and Eastern Ontario, Quebec North
ferenCes for esthetics and recreational Shore, Labrador, and Newfoundland. These

opportunity, guides are essentially trip descriptions •
for canoeists for selected rivers and are

Therewere serious problems associated similar to trip descriptions by many
with the selection of sample sites and the private persons and clubs; they use no

collection of data with Leopold's method, distinctive techniques of analysis or
the most important of which was interpreting presentation.
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Juurand, Guzellmlan, and Beaman (1974) Jacobs starts with a description of the
used some of the data produced in the 1972 "paths" in the study area (followlng Lynch

Wild Eiver Survey in an elaborate statistical 1960 ), and of how they differ in
analysis. The 1972 Wild Rivers survey used summer and winter. He refers to three types
a modified Version of the inventory form of boundarles--spatlal_ actlvlty, and tlme--

used by Leopold. For each site surveyed_ and gives examples of each in the study area. m
a form was completed that listed a number of The effect of these zones and boundaries m
character lstlcs of water_ banks_ vegetatlon_ on the "leglbil_ty" and "congruence" of
and other phenomena. The authors used three the area is discussed. Examples of "vlsual
methods Of statistical analysis (linear cue dominance" include landforms_ water form_ _

regresslonanalysls, analysls of variance, and build form. This method provides largely
and automatic interaction detector model) an abstract visual analysis of a routeway,
to extract from the completed forms some and it requires advanced design skills to
informatlonon the relation between the understand and use this type of information
overall JUdgment of site quality and the effectlvely.
IndivldUal site factors for which information
was collected.

J

Most of this large report is concerned , Method of _. B. Priddle
with thetechnlcal details of the three

types of analysis used, and discussion of Prlddle (197.4) proposed to Parks Canada
the findings. The authors concluded that a method for evaluating routeways that could
the Automatic Interaction Detector (AID) be applied to recreational waterways. The
model provides a better analysis of this introductory discussion proposed the use of .
kind of data than does either the linear five quantitative methods for determining
regression analysis or analysls of variance, potential of a routeway for speclal
They also claim that the AID model has wide designation: "landscape potential" of
potential application in environmental the total route_ "landscape potential" of

research, each segment_ "visual attractiveness" of
each segment, "meaning" of each segment,
',vlsual attractiveness" and "meaning"

The 1972 Wild Rivers Study was not for each segment, considered together. The

designed to investlgate how canoeists formula actually given in the later field
evaluated river sites. Therefore, the manual produces an average for the whole
information that was collected at each site route of the quality estimates made by the
was not designed to provide an adequate observers (as a group) for each segment.

inves_igatlon of thls question. In addltlon_
there appear to have been problems of

variability in data collection due to The report consists mainly of a proposed
incomplete standardization of definitions "Landscape Field Manual"_ in four sections.

and procedures. Different results llkely Section 1 concerns the physical mapping and
would have been found if the initial data evaluatlon of routeways. The actual field

cQllectlon had been designed specifically mapping of routeways emphasizes "the envelope"_
to answer the question of how recreational "visual penetratlon"_ and "sites of Interest"_
canoeists evaluate a river. Therefore_ and seems to use concepts and procedures
the results of this study may be considered proposed by Litton in 1968 and 1973. A six-

as indicatlve _not definitive, part quallty rating is recommended for rating
each segment of the route. A set of management
prescriptions is then discussed, including

Meth0dof PeterJacobs screenlngp thlnnlng_ preservatlon_ conser-
• vatlon, and enhancement. Viewpoints would

be identified and evaluated_ using Litton' s
Peter Jacobs C 1973 ), a landscape 1973 report on Landscape Control Points as

archltect_ proposed to Parks Canada a

method for evaluating routeways_ and a guide.
applled it to the Chambly Canal in Quebec.
The actual survey of the Chambly Canal is Section 2 is concerned with "user

described in eight pages of text and three response to routeway landscape". A number
maps, and attentlon will be l_/ted to of alternative ways of determining 'user
this part of the report, response' are mentloned.
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Sectlon 3 is concerned with determining Taken together, the combination of methods
the effect of traffic composition and used by Hooper can provide much descriptive
volume on user response to the routeway, information about a recreational waterway.
Ways of obtaining this information are The simple addition and averaging of quality
identified and discussed brlefly. A ratings can provide useful summaries of

questionnaire was used to elicit this type information about selected factors and groups
of information as well as that required of factors. But the more elaborate numerical

for Section 2. procedures proposed by Hooper do not produce
useful informatlon_ and are probably

Section 4 is concerned with economic technlcally invalid. The initial objective
and political feasibility There is a of developing accurate numerical evaluations

short discussion of some of the factors that of recreatlonal potential and scenic quality
might affect economic and political of waterways was not met. None of the tests
feasibility. A "priority rating form" reported in this thesis can be considered
developed by the U.S. Department of Commerce conclusive, except perhaps for the test of

(1966) is recommended. The last part of this the utillty of the Leopold method, because

report contains specific instructions for of the failure to use systematic testing
carrying out many of the steps mentioned procedures.
in the body of the report. Many of the

procedural questions arising from the
wording of the text are answered in these
instructions. Prairie-Badlands-Inventory Hethod

of PatPicia L. 01son

Patrlcla L. Olson ( 1976 ) reported a
study of the scenic and recreational " "
resources of the Milk River Canyon in south-

Method of R. A. H0oper east Alberta. She tested the methods of
. L.B. Leopold ( 1968 ), Parks Canada Wild

Hooper ( 1975 ), reported on tests of Rivers, (Juurand 1972a), and Morlsawa
Several methods for evaluating waterways ( 1971 ). These were judged not to provide

for canoeing, and recommended one of them. satisfactory results and an alternative
HlS field study was conducted in the Gammon method was proposed.
River drainage, and connecting waterways,
east of Lake Winnipeg. The Pralrle-Badlands Inventory Method

of Olson is applied to the visual corridor
along the river. It consists of four parts:

Most of this thesis reports the use of (1) scenic inventory, (2) feature inventory,
a combination of methods to describe and (3) hydrologic inventory, and (4) shoreline

evaluate the study area for wilderness typology.
canoeing. A variant of the method of

Cralghead and Cralghead ( 1962 ) was used The "scenic inventory" used, for
toestlmate the overall recreational "value" evaluation, the "characteristic landscape",

of part Of the area for wild river canoeing, variety and contrast in the landscape, and
A shoreline landscape classification, based vlsual distance zones, taken from USDA Forest
on the Classification developed by Newbury Service sources (.Litton 1968; USDA Forest

and McLeod ( 1973 )j was also used. There Servlce1973a, 1974c). The "feature inventory"
was an ad,ditlonal classification of "land- identified the presence of named landscape

I!

scape features included water features, features occurring in the study area. The
, II I!

shoreline features, hills visible from the hydrologic inventory identified selected
water p and other features near the water, hydrologic features judged to be important

A "water flow rating system" included four for recreational use or scenic quality,
categorlesof water state (slow or standing, including stream hydrographs. The "shore-
slow turbulence, riffles, rapids and chutes)j llne typology" included four shore types.
as well as the slx-part "International

White Water Rating System". Portages and
places where canoes had to be moved by Three checklists were used to collect

hauling , llftlng, lining, and other means, the information relevant to each of these
were also rated. There is conslderable classifications. A field evaluation form

overlap and repetition in the phenomena was used to identify and rate selected land-
inventoried in these different methods, scape features visible from _he river. Three
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types of mapswere produced: (I) character- CONCLUSION
istlc landscapes and variety classes, view-

polnts) and panoramas, (2) landscape features, The methods reviewed document the
vegetation patterns, vegetation species, and development of methods describing and
wildlife habitat; and (3) shorellne units evaluating recreation currently available
and river features, Olson used numerical in Canada. Although many of these methods

quality scalings for selected landscape are not widely known, they nevertheless
features. A number of simple statistical represent the current state of the art in
techniques Were used to summarize and present the few government agencies involved in
the data collected, current planning for the future use of

recreatlonal rivers. Taken together, these
methods include a number of procedures that

identlfy, descrlbe, and evaluate those
Apart from the simple (four-part) phenomena most important for the visual

classification of shore types and the forms experiences associated with recreational
used for collecting data, all of the concepts boating. The evaluation of opportunities

and procedures used by Olson were previously for recreational boating activities is not
available in published or unpublished sources, as well developed, and does not seem toJ

have advanced much beyond techniques
, available in 1962. The persistence of

attempts to use the method of L. B. Leopold,
in spite of its many demonstrated defects,

Navigable Mountain River Study is one of the most interesting features in

ofParks-Canada,WesternRegion this historical process. Another interesting __
development is the apparent decline in attempts "

This study of potential recreational to use elaborate quantitative methods, and
riVers in the western National Parks of the apparent increasing use of slmple rating
Canada was begun in 1974 and is scheduled procedures. There has also been an apparent
for completion in 1977. An earlier phase of increase in the collection of descriptive

the study identified ii rivers that were information about the visual and activity
potentially suitable for recreational use: corridors adjacent to rivers.
Belly, Waterton, Bow, Kootenay, Vermillion,
Kicking Horse, North Saskatchewan, Sunwapta,
Athabasca, Miette, and Fiddle. Detailed ACKNOWLEDGMENTS

studies are now being conducted on these
rivers to provide the information needed I thank the following people who
for policy formation and management, as responded generously to requests for
well as information useful to recreational information: Miss Jan Bloomfield, L.

users. Lightinlemi, B. Leeson, and R. A. Hooper.
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RECREATIONAL USAGE AND USERS OF RIVERS

RichardD. Hecock,Professor
Department of Geography, Oklahoma State University

Sti lZwaterj Oklahoma..

ABSTRACT.--Describes trends in the recreational use of

rivers using available participation data and usage infor-
Nation for selected rivers. Identifies patterns of socio-
economic, and experiential characteristics of users.

Evaluates existing data on river recreation use and users
and assesses data needs.

P

There is little in the way of informa- reation.
tion specific to _artlcipation in river

recreatlon. The Supposedly heavy amount of A cautious inspection of available
stream flshlng, river-orlented hunting, and participation information, however, does

boating on rivers is obscured by the general- provide some important insights into the
activity categories customarily used in most river recreation scene. First, the pro- "
State and National Surveys of recreation, portion of the population who participate
Moreover, inNany recreation areas, consld- in canoeing, and the total number of canoe-

erable participation in camping, swimming, ing occasions have increased substantially
and other recreation activities is in fact in recent years (table i). Moreover, other

closely associated with rivers. Canoeing indicators of interest or participation
seems to be the one activity that is fre- also support the conclusion that there is
.quently considered, and is generally, though a strong upward trend in rlver-oriented
not exclusively , identified with river rec- activities.

Table l.--Estimates of interest or participation in river-oriented and
river-specific activities

: Years for which data have been collected
Indicators

: 1960 : 1965 : 1967 : 1968 : 1969 : 1970 : 1971 : 1972 : 1973 : 1974 : 1975 : 1976

Membership in organizations
American Whltewater Affil-

iati0nmembers 1,200 1,700 2,200 2,600
'American Whitewater

Affiliation clubs 75 150
American Canoe Association

members 1,000 ' 5,000

U.S. Canoe Club members 100 1,700

Sponsored river events
Entries in the Atlanta

Ramblin Raft Race 50 8,000
Races on Southeastern U.S.

rivers ' i0 33

Sierra Club River

outings 24 20 31 35 36 48

' Magazine circulatlon

Canoe 5,000 30,000 '

National surveys of par-
ticipation

Population 12 years and
older participating in
.canoeing (millions) 2.6 4.5 3.01

Canoeing occasions

(millions) 7.8 18.9 18.31
ASunnner months only.
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Existlng data suggest that there are The rapidly rising popularity of river

§ubstantial regional and state-to-state use in the late sixties and early seventies
variations in interest in river-oriented is reflected in the use trends for most of

recreation (table 2). For example, the these rivers. Rivers showing the greatest

Northeast and North-central regions of the use pressures are nearest large concentra-

United States appear to account for almost Lions of population in the mid-West and

70 percent of the total annual canoeing East and close to the Pacific Coast. Some

occasions in 1972. But individual states rivers have experienced relative stability,

in all sections of the country show both even some declines, mostly as a direct re-

veryhigh participation levels and partici- suit of the establishment of use limitation _ '
pelion rates in river-oriented activities, programs of one sort or another.

These figures alone do not tell the

THE RECREATIONALUSE OF RIVERS complete story of the river use situation.

' Rivers experience considerable season-to-

There is, at this time, no source of season variability in use. Holiday weekends,

complete or-comparable data on the use of such as Memorial Day, the Fourth-of-July,

specific rivers for recreation. Nonetheless, and Labor Day, may account for as much as
it is useful to examine those data that are one-quarter of total annual use on some

available to assess both what they do tell ' rivers. Use also r_sponds significantly

us and what they do not. to both seasonal and daily changes in weather

conditions, turbidity, water depth, and

Table 3 s,mmarizes river use data ob- velocity.

rained from widely divergent sources, such

as managers'memoranda, superintendents' There are also some fairly predictable °

annual reports, theses, unpublished research weekly and daily rhythms. Weekends account

reports, and the llke. ObviouslD these are for as much as three-quarters of total weekly

not entirely representative of rivers in the use. Most daily use is between i0 a.m. and

Unlted States, but they do provide some in- 3 p.m.

sights into the use picture for a variety

of different river recreation situations. Most rivers experience use differences

Table 2.--Regional patterns of participation in river-
oriented recreation activities 1

: Participation rates : Total
: Population : Occasions per : Occasions per : occasions

Activity : participating .
• . person : participant : (l_000's)

Peroent Number
Northeast Region canoeing (1972) 3.7 6.2 6,200
New Jersey canoeing (1970) 468
Virginia canoeing (1972) 2 .16 700
Delaware river swimming (1970) 2.9 .ii 4.1 1,320
West Virginia canoeing (1975) 1,234

South Region canoeing (1972) 1.9 4.1 3,660
Loulslana canoeing (1974) 7.0 .3 1,039
Florida canoeing (1970) 0.8
Florlda river fishing (1970) 1.54
Arkansas canoeing (1973) .04 336
North Carolina canoeing (1972) 4.0 .52 1,331

North Central Region canoeing (1972) 3.6 2.8 6,405
Nebraska stream fishing (1972) 21.0 1,913
South Dakota canoeing (1973) 3.3 4.5 98
•Minnesota canoeing (1974) 15.0 .78 2,823
Indiana canoeing (1972) .39 2,165
Illinois canoeing (1975) 356
Michigan canoeing (1972) 12.0 5,891

West Region (1972) 2.2 3.0 2,380
Wyomingstream or river

fishing (1972) ' 36.0 9.9 1,185
Utah river trips (1972) 64
Utah canoelng/kayaklng (1972) 61

IU.S. Bureau of Outdoor Recreation, Outdoor Recreation, A Legacy for Amerlca, Appendix A
(1973), and selected Statewlde Outdoor Recreation Comprehensive Plans.
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between" segments within them. A large pro- Studies have shown, however, that river
portion of total use may occur at campgrounds fishermen appear to be drawn in greater num-
or other point locat_ons along the course bers from lower-lncome groups and from non-
of a river. Over the length of most rivers, professional and non-technical occupations.
there is considerable variation in attrac- Also users of the San Antonio River, in a

tiveness for various types of river use. central-city setting, tend to approximate
the characteristics of the population as a
whole.

•. THE USERS OF RIVERS

who are the users of rivers? Understand- Most studies have revealed that river

ably data dealing with the identity of river clientele is drawn disporportionately from
users are even more difficult to obtain than younger age groups as shown below.

are Use figures. It is one thing to estimate
or even count visitors, but is quite another
to identify them and to obtain detailed in-
formation about them| Nevertheless, based

upon the evldence that is available, it is River Total use
worth' making some tentative observations (Percent)
about the characteristics of these recre- , Upper Iowa (Iowa)

ationlsts. Canoeists/Campers (under 30 years) 76
Fishermen (under 30 years) 53

Socio-EconomicCharacteristics Apple River (Wisconsin)
"Tubers" (under 25) 64 "

The National Recreation Survey indicates
that canoeists are drawn from somewhat higher Rogue River (Idaho)
income groups than participants in other Floaters/Rafters/Canoeists
recreational actlvities I as shown below. (under 40 years) 74

Family With at least Pine River (Michigan)
Activity incomes > 4 years Canoeists (16-24 years) 50

$15, 000 of college
(Proportion of participants) Eleven Point (Missouri)

Canoeing 28 25 Floaters (under 30 years) 67
Wilderness camping 23 17
Camping in St. Joe (Idaho)

developed campgrounds 24 23 Floaters (17 to 29 years) 34
Fishing 18 14

Hiking 24 26 Au Sable (Michigan)
Outdoor swimming Canoeists (under 35 years) 74

(nonpool) 26 20 Fishermen (under 35 years) 51
Hunting 18 9
Total population 21 12 Colorado River (Grand Canyon)

' Rafters (under 30 years) 27
This applies to flyer users overall (table 4).

Thus, available evidence suggests that Total U.S. population
canoeists (floaters/rafters) are drawn Under 25 years 46

disproportionately from professional or Under 35 years 58
white-collar segments of the society and

that they are highly educated. The inclu-
slon in many of these studies of large Over three-quarters of the canoeist/campers
numbers of students is significant in its on the Upper Iowa are under 30; almost two-
own right, but it also may tend to have a thirds of Apple River (Wisconsin) tubing
depressing effect upon some of the indicators enthusiasts are under 25. In contrast,
of soclo'ecOnomlc level, youthfulness is not a dominant characteristic

on some of the Western white water rivers

that require considerable investments in
guides and/or equipment. This also applies
to fishermen on the Upper Iowa and the Au

IBureau of Outdoor Recreation, 1873. Sable.

-282



°

Table 4.--Socio-economic characteristics of users on rivers
for which data are available

: Proportion of users

: Belonging to families : With at : Incomes at
River : whose head of household : least 4 :

: has a professional/ : years of : $15,000- : Over

: technlcal occupation : college : 16_000 : $16,000
Percent

Rogue River (Idaho) •
Floaters/canoeists 32 54

St. Joe River (Idaho)
Floaters / canoeis t s 17 27 22

Au Sable (Michigan)
Canoeists 16 26
Fishermen 19 24
Residentsalongriver • 24 42

AppleRiver(Wisconsin)
"Tubers" 43 .

MiddleFork,SalmonRiver 201 •
Pine River(Michlgan)
Canoeists. 23 27 27

Upper Iowa (Iowa)

Canoeists/campers 27 40
Fishermen 5 10

San Antonio River (Texas)

All users 12 20

• Colorado River (Grand Canyon) 64

Total United States population 14 12 21

•All over $50,000. o .

THE EXPERIENCEFACTOR Moreover there is evidence that a substantial..

portion have had no previous river recreation
One of the most distinctive character- experience. These findings are consistent

istlcs of river recreation is the extent to with the previously described rapid expan-
which participants are newcomers to a given slon of river recreation activity in the
river. United States. Rivers in the West seem to

be especlally prone to this observation,
No expe- but the author was unable to flnd any studies

River No expe- rience on that reported flrst-tlme users accounted forr/ence
this river less than one-thlrd of total users except

(Proportion) among fishermen on the Au Sable.
Colorado (Grand Canyon)

Oar 39 94
MotOr " 61 66

Plne (Mich!gan) 66 EXISTINGDATA
Au Sable (Michigan)

Canoeists 42 Obviously then there are important

Fishermen 14 shortcomings in available information re-
Eleven Point gardlng the partlclpation in rlver-orlented

F,loaters/Canoeists ii 60 recreation. There are some apparent in-

Rogue (Idaho), consistencies in the participation data
Comerclal 52 themselves. For example, there are almost

Noncommercial 46 as many canoelng occaslons estimated for

Apple (Wisconsin) Michigan in 1972 as are indicated for the
"Tubers" 44 whole North-Central Region in the same year.

Upper Iowa (Iowa) ' However, the fundamental problem with respect ,
Canoeists/Campers 55 76 to estimating participation levels has to

Mother Load Country do with the fact that most participation
(California) 55 survey data are collected and conveyed in

Ozark National activity categories that are not resource

Scenic Waterways 33 specific, or in this case rlver-speclflc.
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Thus, existing data probably do not give and managers as to what is needed, but also
a satisfactory picture of participation there may be disagreements among managers
patterns andtrends, of different types of river resources.

The data that are routinely available Finally, there appear to be inherent
on the use and users of rivers is also in- difficulties in measuring and monitoring
adequate. It is incomplete in that there use of rivers. Typically, rivers have a

is noroutine in the collection of use data multiplicity of egress and access points.
for most rivers, and many of the more sig- Rivers extend over considerable distances,
nificant ones. At best, the data sets are often through several administrative juris-
coarse, failing to reflect the temporal and dictions. They often exhibit markedly dif-
intra-river variability in use. There is ferent attractiveness, use, and use-potential
also reason to suspect that existing data characteristics in different sectors.
are not accurate representations of the use
of river_ because measurement techniques
are inSufficient. Moreover, certain river- Data Needs .

specific uses, such as stream fishing, as
Well,as those activities taking place in More and better information is needed
the river corridor, are routinely excluded, in order to more effectively plan and manage

' rivers for recreation. To understand the

potential for future development of river
REASONS FOR LACK OF ADEQUATE DATA recreation demand, there is an immediate

need for partlclpatlon surveys at both
Factors that account for the dlfflcul- National and State levels. Such surveys

ties with respect to river recreation data must be carefully planned so as to provide -
can be readily identified. First, many useful insights on flyer-specific activities.
rivers are not the responsibility of any There is also an urgent need for more accu-

agency. At the other end of the spectrum, rate and detailed estimates of usage on a
manyrlvers come under the supervision of larger number of rivers. In order to meet

number of agencies, local, State, and this need, there must be improved design
Federal. Cooperation in these latter cases of use-monltorlng and reporting systems in
is as difficult to obtain as is leadership order to cope with the temporal and intra-

andresponslbillty is in the former, river variability in use. Finally, there
is a need to obtain detailed data on a more

Evenwhere the responsibility for systematic basis as to the characteristics

management is clearcut, and the spirit is of users both to supplement participation
Willing, there is substantial lack of agree- surveys as well as to gain insights that
ment-on what is river use. Some organlza- will allow river managers to more effectively
tions restrict the term "river users" to serve their recreation clientele.

those who pursue river-specific recreation
activities, either in-stream or on-stream.
Otherstake the broadervlew and include ACKNOWLEDGMENTS
in river use all activities that are asso-

Ciated with the presence of a river, in- The author acknowledges the assistance

c!uding camping atsites located on a river, of David W. Lime, Dorothy H. Anderson, and

or hiking along a trail located along a Earl C. Leatherberry of the North Central
river. Forest Experiment Station for their biblio-

graphic and other assistance in the prepa-
Lack of agreement regarding what types ration of this paper, and in particular for

of dataonuse and users is needed. Not their major contributions with respect to

only is there disagreement between planners preparation of tables i and 3.
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DOWN BY THE RIVERSIDE: INFORMATIONAL FACTORS
IN WATERSCAPEPREFERENCE

Rachel Kaplan, Associate Professor

.. _chool.of Natural Resources, University of Michigan
Ann Arbor, Michigan

ABSTIL_CT.--Rlvers and riversides by their nature are pre-
ferred by people because they often provide both a sense

of orderliness and a sense of involvement and mystery.
The recreation value of rivers extends far beyond fishermen,
boaters, and other traditional users. Even unspectacular
rivers provide a source of enjoyment and tranquility for
many who use only the riverbank, view the river from afar,
or who only know that it is "there" and available. Since these
"passive" users experienc_ benefits similar to "active"

users, their requirements deserve attention in design and
management decisions. Ways must be found to involve
"passive" users in declsion-making so their diverse needs
and concerns will not be overlooked.

o

Whether it's an ocean, lake, river, the one hand, and the user of the resource,
stream, or pond, placid or fast-moving, on the other. Studies of users generally

tranquil or failing, with trees reflected involve counts of a variety of background
or with rapids, water is a highly prized variables and consideration of their motiva-
element in the landscape. Why? Is it just tions for being there. Studies of the "en-
attractive in a picture on the wall or in vlronment" often entail inventories of the

the "real World" too? And does anyone countable objects. An important middleground
other than canoeists, fishermen, boaters, involves the physical environment as it is
and other active users really enjoy a river? seen and experienced by the user. Users are

not on the river merely to satisfy specific

The truth is that much of the enjoyment needs, nor do they necessarily know one in-
that waterscapes provide is low in action, ventoried category apart from another. They
Countless river users are uncounted nonusers, may not notice particular trees, or even

They are not "in the water" but "at the water", litter, or the fact that the banks are eroded.
And sometimes, they are not even right by the What does constltute their experience? How
riverside, but their enjoyment is no less. can one characterize the types of environments

It,is almost a use by proxy--a place to en- that are sought by different groups or by a
" Joy forlts mere presence, for being there, given person at different times?

' The purpose of this paper is to examine
why. the riverscape is the source of so much LANDSCAPEASSESSMENT
"passive" use and to consider the implica-

'tions fordesignlng and managing this prized Much has been written about scenery as
scenicresOurce. The issues that are raised a resource. Many different procedures have
here arelmportant not only for wild rivers been developed to analyze the landscape and

and those that have been legislated as "sce- to examine aspects that users are likely to
nlc", but also for the rivers of "everyday prefer. A conference on that subject has ,
nature" (R. Kaplan 1976a)--the unspectacular, led to a useful compendium called LANDSCAPE
more accessible ones to which more citizens ASSESSMENT (Zube et al. 1975). It is a
have more frequent exposure, valuable source of background materlal and

innovative approaches. In addition, Cerny

In the recreation llterature there seems (1974) has thoroughly reviewed the scenic
to be a separation between the "environment" analysis literature and also criticized some
(rivers, in this case) as a resource, on of the methods with much insight. Although
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neither of these sources is restricted to However, the story is more complicated.
rivers, they shed light on it indirectly Making sense is important and the inability
and also include material that focuses on to make sense can be seriously debilitating.
rivers per se (e.g., Leopold's (1969a) often- But, at the same time, having everything in
cited study). Two other sources are Morisawa's good shape, comprehendible and in order, is
(197-2)review of the literature, and the not enough. People readily get restless, !Litton et el. (1974) overview of waterscapes bored, and even unappreciative. Besides re-
using the landscape-architectural concepts quiring coherence and order, people look for
that Littonhad previously developed, excitement; they search for adventure or in-

InStead of repeating this wealth of volvement. So these dual forces are contln-
material, "I would llke to focus on an ap- uously at play--the simultaneous needs to
proach to landscape preference that is comprehend and to be involved.
oriented to the analysis of the attributes

of the physical setting in terms of their What does all this have to do with the
usefulness to the human observer (R. Kaplan environment? How can the environment afford
1975, S. Kaplan 1975, S. Kaplan and R. Kaplan opportunities for these "dual forces"? Cer-
(1977)). The approach will be described tainly, physical settings where one gets

briefly he're, showing how it applies to en- lost easily provide failures as far as "making
sense" is concerned. Whether these settings °vironments in general, and then to rivers in

particular. ' are the most recently designed, prize-winning
• office buildings, or urban centers (Lynch

An Informational Approach to 1960), or natural: places such as parks or
•Environmental Preference backwoods (R. Kaplan 1976b), the inability

to "read" them reduces the effectiveness of
the user. " "Humans are a kind of animal that has a

well-developed visual system, that has the

capacity for a fairly extensive range, and Through a series of studies (e.g., S.
that is, in certain respects at least, social. Kaplan et el. 1972, R. Kaplan 1976a) we have
L_ke Other animals with these characteristics, begun to identify some of the elements that

enhance the readability of a natural setting.humans tend to evaluate the terrain and pre-
fer habitats that are likely to offer safety Important among these are clues as to the

and the resources they need. They stay near spaciousness of the place. The farther one
the edge of openings--neither in the middle can see, the more one can anticipate what is
0f the open areas where they can see the in that setting. However, a treeless, flat
situation (and others) well but face the expanse continuing apparently endlessly is
danger of being seen, nor "in the woods" not nearly as effective in providing such

clues as is an expanse with a few trees, orwhere they might hide well enough but not
be able to foresee danger. While this de- hedgerows, or other elements that help define

the space. When such elements repeat--wlthscrlptlon is obviously metaphoric, the par-

allels to other species are by no means a row of trees, for example--they further
contribute to the coherence. Ground textures

lacking. And for humans as for other animals,
the evaluation of the terrain and potential are also very important in providing such

habitat is essentially unconscious, automatic, depth cues. They not only suggest distance
and continuous, by changes in texture, but also give an in-

dication of how "safe" the place may be.
Unlike other animals, humans are knowledge-

based; knowledge makes it possible for humans From some of our studies we have learned
to be less restricted with respect to a great that natural settings that are rated as "most
diversity of environments, climates, food, liked" are generally not the ones that might

.and social arrangements. They are not only be called most "natural". While the word
capable of .storing information and using it "wilderness" may often mean a natural area

in distinctly different contexts, but this to a resource managerj for some people the
is their standard operating procedure. Humans setting may turn out to be a well-landscaped

are, in shdrt, at their best when they can park, possibly even with a large area of
make sense of a situation, when they can tom- mowed grass' In fact, the highest preference
prehend it and feel comfortable with it.I ratings seem to be reserved for scenes that

include a well-kept, orderly component to

IThe description here /s Based on a them. The fact that such preference does
rather eztensive and far-reaching theoretical not characterize a_Z people is very important.

position that receives a fuller discussion It no doubt distinguishes many a resource
by S. _lan (1973a_ 1973bj 1976b). manager from the people he serves.
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That's" only half the picture though, makes little sense to have completely dif-
As Was suggested earlier, "making sense" in ferent factors that help understand picture
and of itself is often not enough. The most preference and "real" world preference. Our
appreciated "orderly" scenes are ones that needs to make sense and to be engaged in

also permit What we have been calling in- the process of acquiring and using lnforma-
volvement. Once again, it is useful to tion pertain to all activities. (It is thus ! mm

examine the elements that enhance this quality, hardly surprising to find the empirical lit-

Scenes that are low in diversity are less in- erature showing a great similarity between
v01ving. A large mowed expanse with three or ratings made in the physical environment and
four trees, or endless cornfields are easy those made to pictured material--e.g., Rabino-
enough to"read", but they lack complexity, witz and Coughlin 1970, Shafer and R/chards
a richness Of things to look at. Furthermore, 1974, Levin 1977).

involvement is greatly enhanced when one

cannot comprehend the whole at once, but What About The Riverside?
senses thatthe opportunity is available.

Thus, a scene that is safe and readable enough Given that such an informational frame- •

where one is currently located, but at the work to environmental preference is reasonable

same timeinvltes one to proceed and continue and credible, why are waterscapes so excep-
the exploration, is Rarticularly engaging, tionally favored? Does water possess these
Various elements help extend such invitation. ,

qualities in greater abundance?
The bend in the road, the trail that winds,

the foliage that obscures--all these increase Let's begin with the human characteristic
thesense Of "mystery". While mystery is by of "making sense" out of a waterscape. The
no means unique to natural settings, it is

study of residents living along a storm drain
much more likely in such contexts and may be (R. Kaplan 1976a) made it quite clear that *
an important factor in the strong preference all waterscapes are not appreciated. The ones
for natural settings (R. Kaplan 1973, 1977a). that received the lowest ratings--and these

were low indeed--had the "river" uncontained,

unkempt, and disorderly. Of course such

Before extending this analysis to the considerations reflect more than the water

river Setting, two issues should be discussed itself. They incorporate the appearance

briefly, one is the relation of the factors and conditions of the river bank and the
thathave been identified in this framework river corridor in general. Furthermore,

to the qualities landscape architects have such reactions were no different for those
been using as design guidelines for a long people who lived very near the pictured
time Certainly, there is an overlap be- locations as opposed to those who had not
tween the two. After all, many scenic places seen them previously. The scenes that re-
that are considered as "completely natural" ceived the highest ratings fit with the

bytheir admirers, have been the products of previously presented analysis. A sense of
skillful and talented landscape architects, orderliness seems to contribute to preference.

The maJ0rdifference lies in considering the Rivers can provide such a sense easily since

guidelines from a behavioral perspective and they are, by definition, bounded, and it is
in neither•pointing to a single all-encom- this very edge which can help communicate
passing factor on the one hand, nor in issuing a sense that all is well and in its place.
endless lists of potentially contradictory
factors, on the other (S. Kaplan 1976a). In Furthermore, water can easily contribute

addition, the framework differs from other to a sense of spaciousness. With the addi-
proposed categories in being based on intu- tion of islands, or rocks, or even tree
itively reasonable considerations--no trivial stumps this sense is further enhanced. The
matter If one is concerned with their utility, water itself provides a continuing, unifying

theme to the landscape and one that calls

Secondly, there is the matter of the attention to itself. It has a texture that
picture (photo, slide, even painting) as easily sparkles, or reflects images, or
opposed to the "real" world. In certain ripples with the wind.

ways, this distinction is unhelpful. Much of
one's "real" experience is from such slmula- And how does water aid in "involving"
tlons. Since humans are information-based the river viewer? Certainly, a sense of
and s0cialin their orientation, much of what mystery is easily communicated by rivers

they knowls transmitted vicariously, or and riversides. The suggestion that one
"second-hand", if you will. As such, it Can find out more by going on, or changing
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one's vantage point, is provided by the and the river's banks possess qualities that
many turns and twists in the river's path, can meet people's informational needs.
by the hints of glittering water through
foliage, by the changes in vegetation at
the river's edge. Remember, this is an For many the river is a resource to be
involvement in an informational sense--a treasured even from afar. Knowing that it

subtle invitation to want to explore further is there, that it is available, constitutes I
or, at least, to let one know that further a use-by-proxy. If it were taken away or
exploration promises further information, changed in major ways such "use" would be

violated and the loss to these uncounted

The river, it turns out, has many many would be real indeed. The "passive"
qualities that are likely to enhance enjoy- uses I have been discussing here cut across
ment. The water itself provides some. Both the consumptive-nonconsumptive distinction.
its movement and its stillness can command No question, fishermen and canoeists and

attention 2 and, of course, that it so readily many others also derive the pleasures dis-
changes from one texture to another accen- cussed here. The beauty and tranquility

tuates these characteristics. Subtle changes afforded by the river is there for all of
in suhlight, slight breezes or winds, obstacles us, even as we relive our experiences many
in the water course all play a role. In addi- times over.
tion, a river is not a river if it has no '

edges and so a sense of spaciousness is en- In a sense then, the river involves an
hanced by this boundary. The banks themselves even greater variety of uses (and users)
provide further interest and potential di- than are usually considered in managing for
versify in wildlife. River edges, too, have multiple use. And the more passive uses

•textures that enhance the potential attrac- that have been discussed here can also be . .
tiveness of "waterscapes. thwarted by the effects of other uses, just

as other on-the-flyer uses have been shown

to entail potential conflicts.No wonder the riverside is a place to

"_ay down (one_s) burden" to seek for a
tranquil moment, to enjoy in even the most
passive fashion. Many of the qualltles that As a first step in resolvlng the problems
make riverscapes sought and appreciated are of such a multitude of "uses", we must be sure
available by the river's side. that the various kinds of "users" are considered

. in public involvement--a process that frequently
leads to the frustration of all parties con-

SUMMARYAND IMPLICATIONS cerned. But these are the same people, after
all, whom we have characterized as having a

People have many needs; the potential basic need to understand, to comprehend their
llst might seem endless. As an animal that surroundings, and as having a craving to ex-

operates by knowledge--rather than by speed plore and know more. They are rarely afforded
or fang and claw--the human has a basic need opportunities to publicly participate. We
to comprehend, to make sense of the surround- all suffer the inability to make sense of

ings. Both specific and general knowledge proposed solutions and potential changes in
are important, and essential for untold most areas outside our own expertise' The

futureclrcumstances. To make the quest for public is not incompetent; it is uninformed.

•continued comprehension more likely, it seems Fortunately, there are concrete means for
adaptive for the human to have another basic correcting that problem (R. Kaplan 1976a,

need which is to search, to explore, to want 1977b, S. Kaplan 1976a). And when it is,
to know more. it can lead toeffective participation and
, , . exc_tlng consequences.

Environmental configurations can be
more or less supportive of these needs. They Litton et al. (1974, p. 259) have em-

can be dull, confusing, ambiguous, incoherent; phasized "the need for one specific definitive
they can be exciting, orderly, rich in va- esthetic policy for use in appraisal of native

fiery, and enticing. Both the water itself conditions and of developmental impacts". Cer- ,
tainly their analysis is correct that current
interpretations of esthetic problems are dls-

2The importance of attention as a parate and uncoordinated. But it must be
factor in the strong h_n_n preference for emphasized that their recommendation is in
natural environments is considered by S. sharp contrast to the proposal made here.

__a_ (1976o). ' The diversity in environment and population
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cannQt help but require a diversity of ap- There are important and greatly appre- ......._....... __
proaches if we are to maximize both impact ciated uses of the rivers above and beyond
and satisfaction. A unified, definitive ap- those that have received considerable atten-

proach could all too easily undermine im- tion. There is beginning to be a conceptual
portant regional differences as well as the basis for understanding these widespread--

powerful consequences of permitting people though neglected--uses. The implications B I
a role in comprehending and influencing their for design and management are several. On !
own circumstances, the one hand, there is room for greater ap-

This does not mean a recommendation for preciation of--as well as understanding of--
no policy, for doing away with designers, the scenic factors in such environments.

planners , managers, or any other professional At the same time, there is a pressing need
group. It merely recpgnizes that diversity to engage the participation of the many in-
is as important a principle in the management terested individuals whose quiet but often
and articulation of policy, as it is in the intense concerns have previously been over-

landscaPe. ' looked in the decision-making process.

J
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" ABSTRACT.--Portable toilet effluent buried at nlne

beaches along the Colorado River, Grand Canyon National
Park, Arizona, was examined for bacteria. Viable total
and fecal coliforms were isolated 84 percent of the time. " "

Organisms migrated up to 8 inches away from the burial
sites at 22 percent of the beaches. Coliforms were

• present throughout the strata to a depth of 2 feet. No
direct relation was apparent when comparing percent of

.. soll moisture, percent of coarse sand, and numbers of
organisms. As ground temperature dropped during the

colder months, a comparable decline occurred in numbers
of organisms. As ground temperature increased in the
spring, a similar increase In numbers of organisms
occurred. A definite public health hazard is seen in
the numbers of coliforms and associated pathogens that

are capable of surviving from one season to the next.
Therefore, the health of the 15,000 individuals who
annually make Colorado river trips and camp at such
beaches is potentially endangered.

A significant sanitation problem was to passengers through food and water han-
• recognized by Park management and other dling and inadequate sanitation. The dis-

concerned conservationists during 1970 ease could have spread between river parties
(Bennette 1973 , Carothers 1974 ) (table I). using common eating places along the river.
In 1972_ between late May and July, 132 of Contact spread among the passengers prob-
256 individuals involved in 13 river trips ably accounted for the high attack rate
experienced gastrointestinal illnesses. (52 percent).

Stool specimens revealed that the probable
causitive organism was Shigella 8onnei With the inception of Park regulation 0
( Morbidityand Mortality Weekly report in 1972, along with excellent cooperation
1972 ). ' from the commercial river operators, the '

beaches improved dramatically. The reg-
Because no common food or water source ulations required commercial river parties,

carriers were identified, the outbreak representing 92 percent of the total river
apparently originated in part from infected users, to either carry portable toilets or
boatmen who may have transmitted the illness use other means for the concentration
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Table 1 --.NwnberI of people running the METHODS AND MATERIALS. ,

Colorado River Grand Oanyonj Arizona
- Arrangments were made to accompany two

_. 8-day commercial river parties. The corn-

Year : .Users-: .Yea.r '; 'Users inertial trips were chosen to duplicate
actual sanitation practices used by large

1955 70 1966 1,067 river parties for disposal of human waste. I
1956 55 1967 2,099 The boatmen conducted the trips as usual,

1957 " 135 1968 3,609 selectlng beaches at their convenience and
19-58 80 1969 6,019 burying the portable toilet effluent ac-
1959, !20 1970 9,935 cording to normal procedures.
1960 205 1971 10,885

1961 255 1972 16,432 A total of 10 beaches were selected

1962 372 1973 15,219 between Lee's Ferry and Diamond Creek, a
1963 _ 26 1974 14,,253 distance of 227 miles (table 2). The

-1964" _38 1975 14,305 beaches were accesslble prlnclpally by
1965 547 Total: 95_706 river boat.

,' ' _.IBased on revised figures,

March 1976,.U..S. Department of Procedures used in establishing the
Interior, National Park Service, ' study were as follows: the boatmen selected
Grand Canyon. the site at which the effluent would be

2Glen Canyon Dam being buried. A round, plywood board, 2 feet in
filled, diameter, was placed over the site and the

outer perimeter of the board marked on the
sand. A hole was dug 2-feet wide by 2-feet .
deep. A wooden stake approximately 2-feet

• long was centered and driven into the
(containerization) of human waste for bottom of the hole. The contents of the

burial The recommendations further stip- portable toilet, to which a commercial
ulated that burlal should occur in a hole chemical had been added, was emptied into
at least 2 feet deep, 6 feet above the the hole and covered.
normal high river fluctuation line, at
least 50 feet from the river bank, and at Relocation of the burial sites was

least 200 feet from normal camping areas, facilitated by using the reference markers.
A substrate core was taken at each burial

site by means of a core sampler. The
Despite the fact that campsites became device, 24 inches long, constructed of

cleaner and more appealing, beneath the galvanized pipe, 2 inches in diameter, was
beaches an ever-increasing potential health fitted with a stainless steel tip to with-
hazard existed in the form of improperly stand being hammered into the ground and

buried and accumulating human feces, hitting hard obstacles. A clear plastic
core tube was inserted inside and a threaded

cap screwed onto the upper end to provide
OBJECTIVES a means for the tube to be hammered.

• .

BaSed on these and other observations, The device was driven into the sub-

a 6_month bacteriological study was con- strafe at selected places within each
ducted at selected beaches along the effluent site. The round plywood board
ColOrado River to determine: (I) the with holes numbered in a circle around a
,presence and levels of fecal and total center hole was used to select the exact

coliforms and Clostridzan perf_jens (a spot used each month for taking the core.
spore former) in human fecal waste burial The center of the board was aligned over

sites; (2) the survivorship of coliform the stake and then positioned to a per-
organisms during a winter period when low manent reference point at each beach to
temperatures prevailed; (3) whether sand avoid taking repetitive samples. Each
substrate' influenced bacterial decomposi- month a new hole on the board was used. "
tion; (4)whether bacteria migrated later-

ally from the burial sites toward the
river; and (5) whether a significant public Additional core samples were taken 8
health problem existed at some beaches inches away from the edge of the hole to
based on the above findings, determine whether the bacteria were mi-
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grating toward the river. A Control sample samples from one or two beaches per day,

was taken at random from each beach. Once depending upon water conditions of the

the tube was withdrawn, the cover was re- river.

moved and the inner plastic core tube, con-

taining the actual substrate sample, was COLIFORM COUNTS WITHIN __ I
extracted. Surface and bottom core tem- BEACHEFFLUENT BURIAL SITES

peratures were taken at the time of the

coring. Often a chemical dye was seen A total of 61 beach dump site analyses
through the clear plastic tube indicating were made. Results of the bacterial

the presence of buried organic waste, examinations (combined total and fecal
• .,

coliform counts) at all beaches were as

Ends of the core tube were covered follows: 15.8 percent of the samples were

with Color-coded caps to ensure that the .negative; 22.3 percent had coliform read-

Samples could be tested according to their ings of 1 to 25 colonies per plate; and

positio n in the hole. ' 61.9 percent had readings of 25+ coliform
colonies per plate (table 3). Three

DistanCe between survey beaches beaches, Lava Canyon, Papago, and Deer

ranged, from 10.5 to 43 5 miles (table 2), Creek had viable coliform counts every

therefore, it was only possible to collect month.

.. Table 2.--Beaches where bacteriological analysis conducted

Beach : Side Of River River mileage* :"Distance apart
Boulder Narrows left 18.5 18.5 " "

Silver Grotto left 29.0 10.5

Upper Nankoweap right 52.0 23.0

Lava Canyon right 65.5 13.5

Papago left 76.0 10.5
Granite left 93.0 17.0

Deer Creek left 136.5 43.5

Shelves • right 151.5 15.0
Mile 173.5 Beach left 173.5 22.0

Mile 185.5 Beach 2 right 185.5 12.0

IDistance from Lee's Ferry, Arizona, principal launching

• site for majority of river parties.

2Surveyed only once, effluent removed for laboratory

experiments.

Table 3.--Monthly bacteriological results I at selected beaches, Colorado

" River, Grand Canyon National Park, Arizona.

• ,

• : October : November : January : February: March : April : May : Percentage :Total
Beach : 1-25:25+ : 1-25:25+ : 1-25:25+ : 1-25:25+ : 1-25:25+ : 1-25:25+ : 1-25:25+ :Ne8.:1-25:25+ :1-25+

BoulderNarrows + + + + 43 14 43, 57
Silver Grotto + + + + vandalized 20 20 60 80

Upper Nankoweap + + + + + 29 42 29 71
Lava Canyon + + + + + + + 0 14 86 !00
Papago + + + + + + + 0 29 71 100
Granite + + + + + + 20 0 80 80
Deer Creek + + + + + + + 0 29 71 I00 '
Shelves + + + + + + 29 42 29 71
173.5 •No data ' + + + + + 17 33 50 83 •
185.5 + Removed for laboratory analysis 0 0 I00 I00
No. positive: 7/9 4/9 5/9 3/9 5/9 1/9 6/9 2/9 5/9 2/8 4/8 2/8 6/8 15.8 22.3 61.9 84.2
Percentage 1-25+: 78 100 89 78 78 75 100

•Total and fecal coliform plate counts/100 ml sample.
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Table 4 analyzes the bacteriological I°F warmer than surface temperatures during

findings from all beaches, by month, by the period from September 1975 to May 1976
number of coliform colonies per plate, and (fig. I). Although temperatures were at
by the type of coliform present. Fecal coli- or near freezing at some beaches, vegetative
form plates were positive 74 percent of cells were able to survive.
the time, while total coliforms, E. coli |
colonies, were positive 66 percent of the ,0, ! |
time. The ratlo of total to fecal coli- _ r

forms in normal water samples, is approx-
imately five to one. I However, because

we incubated the total coliforms at a r ---su.ace TI '
higher temperature than the fecal coli- e0V .

• I *I I ,'..I

... I -- 8oltom j .

forms, a lower total'coliform count "_'° ,resulted' Bacteriological standards for _ _

quality of potable water requires that 95 _ !_ I_,T -

percent of all samples be free of total _ s0 ± ± _ ,T T. / ±_

s
higher percent of positive sample occurred, so- I "_. __T//il11
however, 'such standards are not applicable - _,u/
under these conditions. , 40- _/

• I
- I

control core samples were negative for 30- . Ra.ge of temperatures I

fecal and total col'iforms. - - No_.u,.,
• " I I I I I I I I I

SEPT. OCT. NOV. DEC. JAN. FEB. MARCH APRIL" MAY

COMPARISONOF BEACHTEMPERATURES "
VS. PRESENCEOF COLIFORMS Figure l.--Me_rnsoil tempera'bumes at se-

lected Colorado River beaches, Grand
Surface soll temperatures ranged from Canyon National Park, Arizona, 19?5-

98°F in October 1975 to 31°F in January 1976.
1976, while those at the bottom of the
hole ranged from 80°F in October to 38°F

in January. The mean surface and bottom MIGRATIONAWAY FROM BURIAL SITES
temperatures: were 60.5°F and 6i.4°Fj

respectively. Bottom temperatures were Substrate samples taken at the edge,
and at 8 inches from the edge of the
effluent burial sites indicate that some "

1personal communication with Mr. Don coliform organisms migrated. In October

Finical, S_te Health Laboratory, Flagstaff, 1975, 61 percent of the beaches showed
Ar4_zonn. coliforms in numbers ranging from I to 25+

Table 4.--Bacterial analysis by month at selected beaches, Colorado
River, Grand C_!/on National Park, Arizona

'.... :October: November':January* :Feb'ruary[:March:Apri'IZ:May: T0[tai
Numbe r positive beaches _ 7/9 9/9 8/9 7/9 7/9 6/8 8/8 52/61
Percent positive beaches 78 I00 89 78 78 75 I00 85
Percent negative beaches 22 0 II 22 22 25 0 15

' Percent positive
(1-25 colonies) 0 33 33 0 22 25 25 20

Percent positive
(25+ _olonies) 78 67 56 78 56 50 75 65

Percent positive

(total coliforms) 78 67 67 56 78 13 I00 66 < .
Percent positive
. (fecal coliforms) . 78 89 67 78 67 63 . .75 74

•INc. surcey in December.
20he beach site vandalized.

SFecal and/or total coliform.
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at the outer edge of the burial sites, resident often implicated in a variety of

"Samples in November 1975, taken 8 inches animal infections, was identified from
from the edge of the effluent site, indi- cultures taken in December. C. perf_ngens,

cared migration was occurring at 22 percent an organism commonly associated with food-
of the beaches. In January, 56 percent of borne illnesses as well as being associated
the Samples taken at the outer edge of with wound complications causing gas Ithe hole were positive for coliform rang- gangrene, was isolated in April from l
ing in number from I to 25+. It appears several beaches.

that due to low rainfallj little leaching
of the:bacteria occurs by water movement. Although this study only examined the

presence of total and fecal coliforms and

C. perf_ngensj other pathogens are surely
PRESENCEOF COLIFORMIN RELATION present. The implication of this is seen

TO DEPTHIN BURIALSITE in a case of infectious hepatitis,
• ( Morbidity and Mortality Weekly report

In February and March 1976, a single 1975 ) that occurred during a commercial
core was taken at each beach to determine Colorado River trip. The individual, who

•Wh6ther _difference existed in numbers of suffered onset and accompanying symptoms

organisms present in relation to their of the disease while on the river, prob-
location within the substrata. From each , ably was excreting virus during the trip

core, Samples were analyzed in the upper, and exposed approximately 35 other Indi-
middle, and lower thirds of the hole viduals. Such _virus particles can remain

(table"5). Fifty-six percent of the viable for months.
beaches had coliforms in the upper one-

third, 44 percent in the middle, and 72 .
percent in the lower. This indicates that
feces float to the top at the time of ANALYSISOF BEACHSUBSTRATE
burial and that viable coliforms and as-

sociated potentially pathogenic bacteria During the February trip, substrate
'are distributed throughout the site. samples taken adjacent to each effluent

site were analyzed for soil moisture and

' sand grain size. In general, soll mois-
CLOSTR!DUMPERFRINGENSISOLATIONS ture content and percentage of coarse sand

: showed little correlation to numbers of

Difflculty was encountered in attempt- coliforms present in the samples. It is

ing to isolate C. perfringens using the recommended that a more complete soll
"gas-Pak" incubation system under canyon analysis be made to include percentages
conditions. C. limosWn, a normal soil of clays and other soil types.

Table 5.--An analysis of where coliform bacteria I found in relation

' . _ to depth of effluent at burial sites

, - ' "_ : February : March
Beach : Upper : Middle : Bottom : Upper : Middle_ Bottom

Boulder Narrows
Silver Grotto + + + +

. Upper Nankoweap
Lava Canyon +. + + ..

Papago + + + + +
• Granite + + + + + ,

Deer Creek + + + + + +

Shelves ' + + + + + +
Mile 173.5 + +

• No. positive: 6/9 4/9 6/9 4/9 4/9 7/9
. Percentage: 67 44 67 44 44 78

Totals: Upper-56% Middle-44% Bottom-72%
f=om0-25+=olo=ie pl t/100 m ,ampie.
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CONCLUSIONSAND RECOMMENDATIONS beaches along the Colorado River, Grand -
" Canyon National Park, Arizona.

Coliform bacteria--(total and fecal)
were found in significant numbers during The following recommendations are
an 8-month study period. A public health presented to assist administrators in
hazardexistsat andnear such burial establishing river use guldelines to safe-

sites as seen by the numbers of collforms guard the health of future river enthusiasts. I
isolated atsurface and near-surface

levels. NUmbers of organisms ranged from (1) Discontinue the policy directed
one totoonumerous to count per 100 mls at commercial river parties specifying that

of diluted samPle. These data reflect effluent be buried. Instead, require com- "
only a minute portion of the actual mercial boating parties to provide water-
numbers of collforms within the substrate, tight holdlng tanks for the disposal of

Such organlsmsareable to survive the effluent, with the accompanying respon-
rigors of low wlnter temperatures. ' sibility of disposing of the waste outside
Collforms migrated up to 8 inches from the Park. Permit private parties to con-

the burial si_e. It appears that chemicals tinue the practice as per current regula-
added to,the>effluent prior to burial are tions. (2) Ellmlnate small, confined

£neffectual in reducing a significant beaches as campsites for all river parties.
number of fecal indicating bacteria. , (3) Establish rustic, pit privies at the

larger beaches. (4) Establish Park Service

The significance of these findings effluent dump statlons at a number of
is seen in "number of rlverpartles (572) locatlons along the river. (5) Increase

running the Colorado River in 1975 alone, river patrols to ensure the presence of Park

with an accompanying 15,000 persons, Service staff at all times during the river .
camping an average of 8.8 nights per trip. running season to assist in the enforcement
From suchtrlps, more'than 5,000 Park of regulations.
regulation burials occurred, accompanied

by countless number of nonregulatlon
burfals, made at times when portable tol- ACKNOWLEDGMENTS
lets were not set up. If river parties
used the estimated 200 readily recognized The authors would llke to express

beachsltes along the river, a resultant gratitude and appreciation to the following
25regulatiOn burials would occur per Individuals for their assistance, encourage-
beach per season. However, some beaches ment, and support during the course of this

received much greater use due to their study: Superintendent Stitt, Assistant
locatio=s near popular Canyon attractions. Superintendent Shaw, Dave Oxner, Wayne
These areas could possibly have I00 or Schulz, and to the many other National
more burlals per season. It is at such Park Service staff at Grand Canyon. We
sites thatboatmen complain of unearthing are also indebted to Dr. Steve Carothers,

previous parties effluent. At other a fellow biologist, whose services were
beaches, only limited areas for burial invaluable. Thanks also to Allen Kingsberry
exlst. However_ _when the course of and Bert Mitchell of the U.S. Public.

V!
"least resistance prevails, burials occur Health Service; Dean Abbott, Coconlno
in whatever spot is handy or free of County Health Department; Don Finical,

boulders. At such sites, passengers Arizona State Health Laboratory; Bob

unknowingly Sleep and place their per- Elliott, American River Tours Association;
sona! gear, risking bacterial contamination, and Dennis Prescott, formerly of River

Equipment Leasing Company. Finally,
, heartfelt thanks to Steve Martin, our

A significant aspect of this study National Par_ Service boatman, and the

'is related to the impact of the continuing others who assisted during the actual
practice of burying human toilet waste at river trips.

.
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.BIOLOGICAL APPROACH TO RIVER PLANNING AND MANAGEMENT -- -

James J. Kuska 1, . Associate Professor of Landscape Architecture I
.. . University of Idaho, Moscow, Idaho

ABSTRACT.--The intent of Wild River legislation was to

protect certain rivers for the benefit and enjoyment of
present and future generations. To accomplish this goal,

_ river development and management plans must consider:
(i) The riverway's ordered nature and inherent limita-

• tions; (2) Which specif.fc environments (soils, vegeta-
tion) and related variables (aspect, slope) along the
river are best able to absorb recreational use; and

(3) How much modification (vegetation and soil degra-
dation) of a particular environment will managers

accept before they decide to alter or limit use. .

What will national recognition of a tax dollars it should provide some form

riverway do to its scenic environment? Will of recreation for everyone. In other
the resource have to be protected from words, a river plan should attempt to be

the impact of too many people? Should all things to all people, thereby including
people using such a high quality natural such recreational opportunities as motor-
resource be willing to visit it on nature's boating, canoeing, horseback riding, sum-
terms? If too many use the area and as a met cabins, snowmobiling, auto campgrounds,

result Start destroying it, will the public and motorcycling. Unfortunately, what is
accept a policy that reduces use to ensure not understood by those pursuing this line

perpetuation of the resource? of reasoning is that the resource--the
• "setting" where the recreation experience

Such questions have arisen since the takes place--should not be degraded by
Wild and Scenic River Act was passed on planning and development because the
October 2, 1968. It designated the 200- presence of the resource's natural

mile St. Croix,Namekagon (Minnesota and qualities was the reason the river was
WisconSin) and seven other of our nation's singled out for management in the first

rivers and their adjacent environments to place.
be developed for the benefit and enjoy-

ment; of present and future generations. Another misunderstanding, this time
on the agencies' side, is that it is their

Those involved in river planning have responsibility to show the public why
_ealized that recognizing an area's national certain activities are compatible with an

significance is one thing; correctly plan- area, and others are not. To do this, the

ning and managing it is another. This agency must adequately document what the
was the first time our nation had committed resource was like prior to development and

itself to preserving several of its rivers; why they developed it where they did. Then
thus plannerS and administrators were with- after development they must monitor the

out precedents for guidance, use of the resource and analyze their data
as to whether the planning and management

In _early public hearings, one fre- policies are compatible with the resource.
quent point made was since Wild River Unfortunately, this is not done, so when
planning would be paid for with federal a new river plan is being discussed at a
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public meeting and the question is raised, Within the above ground rules, how
, "How well his your agency managed its does one develop a plan for a Wild River

other Wild Rivers?" the response is several hundred miles in length when soil

usually something like "OK, I guess." and vegetation maps of the area are lack-

This type of response certainly does ing? Where do you start, what type of
nothing for the credibility of the agency, data do you need, and where and how do

you get it?

TO make matters worse a project It is logical to use a natural land
supervisor tends to get transferred unit, thewatershed, as an inventory base,

about every 3 to 4 years. Without good rather than artificial property or politi-
data for decision-making, the new super- cal boundaries. The watershed with its

visor may have to rely solely on his intui- soils, vegetation, and wildlife have been
tion, which more often than not means the evolving together for thousands of years.

innate _atural qualities of the resource Both these biotic factors and the six
are degraded. Such a situation results major types of drainage patterns (fig. i)
from the fact that funding is often avail- can be used to make inferences about
able for detailed plans but seldom for ' missing data ( Zernitz 1938, Parvis 1947 ).

monltoring the impact of use or evalua- Thus a resource can be studied with a
ting .the management policies, minimum number of variables.

By delineating the watershed boundary
WHERE DO YOU START? of the designated river on U.S. Geological

Survey maps and examlnlng the types of
The Act emphasized that a flyer plan drainage patterns that comprlse the

must be compatible with the resource, dralnage network, one can quickly declde

• Thls implied that data be obtained whlch whether the watershed is homogeneous
would enable declslon-makers to plan for or heterogeneous.
use that dld not exceed the carrylng
capacity and resiliency of the resource.

In other words, all planning and manage- If only one drainage pattern is
ment declslons must be biolo_cal; if found and the drainage textures are
they aren't, then alternatives must be slmllar, the resource is relatively
•looked for. homogeneous throughout In regard to slope,

, DENDRITIC TRELLIS RADIAL

PARALLEL ANNULAR RECTANGULAR

Figure 1.--Six major types .of drainage patterns
( Parvis 1947 ).

297



soils, vegetation, and wtldltfe( Kuska RIVER CRITERIA
"and Lamarra 1973 ). However, if both
the drainage patterns and textures vary Once a planner obtains an overview of
(fig. 2), l.e., are heterogeneous, it the resource's complexity, he knows where

suggests that the entire area cannot be to sample and can start _o gather specl-

managed uniformly. Also, the various fic resource data. This can save him |
drainage textures indicate different soll untold hours of beating the brush, not ! R
textures and infiltration rates ( Morgan knowing if he had taken enough data

1969 ), which in turn can have an effect that is "representative" of the project
on the type of nutrients that eventually area, or even how many different areas

get to the river, thereby affecting the existed. Data on the following criteria
productivity of the river (pounds of fish should be gathered.
per acre/year). This could be of major
importance if an agency is trying to The river environment has five main
emphasize fishing in its recreation plan. components (fig. 3). The more ways these

Such infoi-mation could also affect a components vary, both individually and in
watershed management plan since some soils combination with one another, the more

within the watershed could be so highly enjoyable a trip down a river can be.
erosive that any major disturbance Cross sections from U.S.G.S. maps can be
(logging, roadbuilding) could result in , taken at mile intervals to reveal which
high sedimentation rates in the river, stretches of the river have deep or

shallow canyon walls, narrow or wide
• flood plains, and the relative width of

the river from one area to another.

RIVER CORRIDOR

U ION

RIVER

• Figure 3.--Five basic components of a
river environment can be identified

Figure 2.--Different drainage patterns and evaluated to help determine an

and drainage textures suggest a area's recreation/development poten-
heterogeneous soil ( Kuska and tial ( Kuska et al. 1974 ).
Lamarra 19 75 ).

• . Corr'i dot

The straightness of the river on
U.S.G S. maps can yield clues as to the A narrow corridor helps the river

homogeneity or heterogeneity of the soll user feel an intimacy with his environ-
adjacent to the waterway. Rivers flowing ment. If the river corridor becomes so

through homogeneous unconsolidated material wlde that a canoeist or kayaker feels as
(not bedrock but same material on both if he were on a lake, the feeling of

sides) are seldom straight for a distance intimacy is quickly lost. The farther
Of more than i0 channel widths ( Leopold the recreationist is from a riverbank,
and Davls 1966 ). Thus, a stream i00 the less intimate his relation is with

feet wide wlll be straight no longer plant and animal life, and the more
than aboUt 1,000 feet if the channel is vague points of reference become. The
of the same Unconsolidated material, recreationist may feel he is going nowhere, "
This information will also help the river thus diminishing the enjoyment of his

manager decide early whether a uniform trip. Also, steep shorelines adjacent to
plan can be applied to the entire river, the water will preclude any campground
or how manydifferent prescriptions will development because constant trampling
have to be considered, quickly leads to erosion of the riverbank.
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iGradient

A graph depicting drop in feet per
mile will show if the river gradient is SINUOSITY
similar throughout, or where the fast and
slow water will be. If the river has 10- lto 15-mile stretches of constant gradients,_ m
the recreationist will likely run the river _ _
segment that he or she can handle. Areas _ - _-- %r-- m 2.1
with steep gradients (6 to 8 feet per mile
or more)should not have developed camp-

grounds along theshoreline since the river
user is doing all he can to keep afloat

in such water and is unlikely to attempt f% _.,_ ,..-_

moving perpendlcular to the current to I _ _/ _- m I7secure a campspot.

Sinuosity

The amount of bending in a river is ,
called sinuosity ( Chorley 1969 ). It
determines the maximum distance a river _---15

user can see another on the river, or

that a Camper could see another camper

downriver. According to the Wild Rivers . .
Act, a riverway should offer a degree of
Solitude. Constantly seeing other river

users On the river means that objective

isn"_'t being achieved. -___ _
J2

Sinuosity, then, could be equated
with "visual carrying capacity", a
°subjective term related to a river user's

recreation expectations and experience.

The more bending (higher sinuosity), the _ __ _
greater a river's visual carrying capacity

(fig.-4,>. = I. 0

Sinuosity is determined by dividing
the Channel length of the river (along
the bends) by the axial distance. A Figure 4.--Ez_le8 of r_?)er8with ?)ar_ou8
section of river from i to perhaps 4 sinuosities ( Chorley 1969 ).

miles long is usually measured: channel
length might be measured from river mile (fig. 6). This data coupled with sinuo-
1 to river mile 5, and the axial distance slty, will suggest to a planner the visual

(straight line) also measured between these capacity of a river. Usually the shorter
two points.: This procedure is repeated the distance one can see downriver, the
at each mile along the channel (fig. 5). more interesting the river is to travel.
River sections ranging from 1 to several

miles in lemgth have to be tried, and one Rapids
selected which tends to Stabilize the

values. The sinuosity values for each Rapids definitely increase a
river mile interval are then averaged person's interest, which can be instru-

for each study unit ( Kuska et al. 1974 ). mental in determining whether a person
• will return to the river again. Number '

Islands of rapids per mile can be counted.

Islands in a river can increase its If the river planner plots numerical

visual carrying capacity by decreasing the values for the four previously described
distance a river user can see downrlver topics on four separate vertical axes
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" ,,,"',,__R.M.2 ,_.M. 4 .,_.._. R.M 6 _ I ............." '

R.M.I ----RM 3 B

. AXIAL DISTANCE

' CHANNEL LENGTH (river miles) '

Figure 5.--Graphicportrayal illustratinghow river
sinuosityis determined (channel length of river
divided by the axial mile length) (guskaet al.
1974 ).
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F'lguze 6.--Aerialview of two similar rivers illustrating
the influence that islands have on the size of visual
cells (distancea river user can see downriver)
(guska et al. 1974 ).
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stacked one above the other over a common ( 1962 ) concluded that sandy areas were

horizontal .axis showing river miles, he better. So many variables must be considered
can observe where the values for each (aspect, slope, climate, intensity and
tend to differ, and will be able to allo- duration of use, etc.), it is doubtful

care segments to the river. For example, whether any guidelines will ever be
from river mile 0 to 30 the gradient may applicable nationwide. I |
be 15 feet per mile, and from mile 30
to 75 the gradient may average i foot per How then does one gather data on the
mile. The slnuoslty, island, and rapid soils, vegetation, aspect, and slope of

data w_ll tend to be relatively constant a 200-mile-long river, so that experts
from river mi!eO to 30, but should familiar with local conditions, can

change around mile 30 and tend to be recommend areas that will withstand the

constant Until about mile 75_ then change recreation impact?
again to fit the next river segment.
This exercise will bring the planner one Because soil textures and vegetation
step closer to understanding the ordered are correlated, low-level 35 mm aerial
nature of the _river and its inherent color slides can be used to identify
limitations, canopy vegetation and thus soll textures.

This technique was applied to the 200-P

mile-long St. Croix-Namekagon River.

FOCUSING ON S0145, VEGETATION, A slide set with constant overlap was
ASPECT,AND SLOPE taken from an altltude of about 800 feet

.- at a flying speed of 105 mph. By keying

Soli and plant ecology experts would out the vegetation and making field

generally agree that campgrounds should _ checks, the entire shoreline canopy was " "
be kept out of riparian areas. Yet, with identified. By correlating the vegeta-

the designation of national Wild Rivers, tlon with documented soll preferences
planners and managers were Just about ( Bakuzis and Hansen 1960 ) and field
forced to develop campgrounds in such checking, a general soll texture map was

areas. The solution is to find the least generated. This data can be checked by

sensitive parts of riparian areas, and correlating it with drainage density

locate the auto ingress, egress, and river (miles of stream per square tulle of land
User _Camping there. Unfortunately, area). The more coarse material con-
there seems tO be no clearcut answer as to talned in the soil, the smaller the

even which soll texture best withstands drainage density number; thus a drainage

recreational pressure; Dotzenko et al. density reading of 0.05 will indicate
( 1967 ) and Settergren and Cole ( 1970 ) coarser soll than an area having a reading

found high clay contentbest, but Rlpley of 1.85 (fig. 7).

A. B.

' Figure 7.--Differences in drainage density reflect
different soil texture; "A" contains coarser
material than '_" (Kuska and Lamarra 19?3 ).
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One more check can be made by WAS IT THE RIGHT CHOICE?

comparing the sinuosity data with the soil

and vegetation data. If the sinuosity Vegetation-soilDegradation
information indicates the river is meander-

ing frequently, the inference is that the An important aspect of any development

adjacent shoreline material is unconsoli- plan is whether it fulfills the management i |dated and similar on both sides, thus the objectives. Is the plan retaining the
vegetation should be the same on both natural quality of the environment--if

sides. _ If your data does not support that's what was intended? In Wild River

these observations, more detailed field planning the resource is to be developed ,

work will be required to find out the for the benefit and enjoyment of present

reason for the discrepancies. Perhaps and future generations. Thus, how much

aspect and/or slope will be found to be modification of a particular environment

the reason why the vegetation is different will a manager accept before he decides
on the tWp Sides. ' to limit the use of an area?

To answer, data must have been

°,On the St. Croix and Namekagon, collected that would attest to the quality

compilation of the data revealed major and diversity of the resource p1_or to
soil and vegetation differences between , development. Experts should have been

the two Rivers as well as differences consulted as to which environments (soils,

between segments of the same river. The vegetation) and related variables (slope,

Namekagbn is bordered by homogeneous aspect) they felt had the best chance of

sandy soll which tends to be slightly withstanding the recreation impact, and

acid, well'dralned, and at times droughty, then the sites hadto be monitored. . .

The vegetahion, also homogeneous, consists

mainly of the pines, namely Jack (Pinu8 Planners can help by laying out sites

banksiana), red (P_nu8 resinosa), white so they will be conducive to research

(Pinu8 8trobus), and northern pin oak projects. For example, one campsite

"(_ercu8 ell_psoidales). The St. Croix could be developed at a density of I

River soils were much more diverse, unit per acre, another at 3 units per

ranging from glacial till deposits to acre, another 5 units per acre, etc.

peat and muck soils. This diversity is Each of these sites should be as identical

reflected in the vegetation which con- as possible (in soils, vegetation, slope,

sists of American elm (Ulmu8 _ne_cana), aspect) and then a control area should be

silver maple (Acer saccharinum), river established. No camping should be

birch (Betula nigra), black spruce permitted on the control area, so it

(Pi_ga mGl_ana), alder, and willow, can be compared with the other sites to

These species are primarily deciduous discern the effect of camping. The dura-

and usually found in a hydrlc environment, tion, dates, and intensity of use should

Such a Variety of species suggests a also be noted; a site may be very durable

diversity of shoreline environments which during the summer months, but if impacted

would preclude homogeneous development during spring runoff when water tables

and management for this river, are high, the site may not be able to
recover for the rest of the season.

The above information can be compiled Aspect should also be closely

for less than $250 (airplane, film, gas, scrutinized since trampled vegetation is

pilot, etc.) as compared to having the vulnerable to severe heat and drying

river commercially flown (black and white (Cleslinski and Wagar 1970 ), and vegeta-

aerialphotos) and hiring a photo inter- tion on the cooler aspects has a higher

prefer for a cost of at least $3 to survival rate than on the warmer ones.

$5,O00. The lead time for commercial

operation could be 6 months to a year. Planners also need "indicator"

Also, if the person doing the photo- guidelines which will help them evaluate

taking and interpreting is the principal how well their plans are fulfilling the

investigator, he or she is gaining first- management objectives. For example,
hand knowledge about the resource while what does it mean if a campsite of such

doing the data collection and interpretive and such density has no tree or shrub

work. regeneration within i00, 200, or 300
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feet of each Campsite? Or if the ground on designated Wild Rivers is having a
cover for a i0-, 75-, or 200-foot stretch positive or negative effect on the re-

along the shoreline between the river and source. The longer agencies wait to do
campsites has been reduced by 80 percent-- this the longer planners and managers
is that degrading the site? will be without information from which

to make "better" decisions. In addition,

the agencies themselves have not defined I
CONCLUSION what they mean by site or resource.

= degradation; thus everyone is looking to
Little is presently being done to someone else for answers. The questions

find out whether recreational developments to be asked have not been agreed upon yet.•

P
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" SIMULATION MODELING AS A TOOL ..............
" FOR MANAGING.RIVER RECREAI/ON

StephenF. HcCool,AssistantProfessor 1
8ohoolof Forestry,Universityof Montana

. _issou_j Montana
Dav|d W. Lime, Principal Geographer

Dorothy.H. -Anderson., Assoc._ate Geographer
North Central Forest Experiment Station

" USDA Forest Service

St. Paul, Minnesota

ABSTRACT.--Acceleratlng use of free-flowing flyers for
recreatlonal floatlng has led many managers to initiate

' Inter_n vlsltor use l_nlts. Ideally managers should know
beforehand how use patterns and levels of solltude would

be affected when use llmlts are implemented. We modified

the Wilderness Area Simulatlon Model, developed by
" Resources for the Future in cooperation wlth the USDA

Forest Servlce, to predlct patterns of flyer recreatlon
use occurring under a variety of use conditions and
tested It on the Green and Yampa Rivers in Dinosaur
National Monument for the week of June 23-29, 1975. The

"Base Case" simulatlon.and actual patterns of use were

• compared to test the SimulatOr'S valldlty and were found
to be In close agreement. A varlety of experiments, such

as ch_nglng daily entry rates and openlng and closlng
campgrounds, were simulated.

Recreatlonal use of rivers and streams tlngs, and under federal admlnlstratlon;

in the United States has increased dramat- and, such limlts have been imposed only
Ically over the past decade. Of partlcular within the past several years. Such use
concern to river managers and many recrea- Controls have been and wlll continue to be

tlon users Is the impact of growing use on challenged by the recreating publlc, the

visitor satisfaction. Research In design- commercial outfitting industry, and others
ated wllderness areas has shown that most through lltlgatlon and leglslative
visitors prefer few, as opposed to many, processes.
encounters _rlth others ( Lucas 1964 ,
Stankey 1973 , Lime 1975b). For river

.. recreation, there has been much less

resea.rch;but, several studles suggest some SIMULATINGRIVERRECREATIONUSE
users are less tolerant to encounters than

others-( Roggenbuck 1975 , Pflster and The complexltles and recent contro-
Frenkel 1975 , Solomon and Hansen 1972 ). vers!es surrounding river recreation issues

• • suggest that the Intuitive and subjective
' A var,iety of administrative responses approaches oftenemployed in the past to
to control or modify river recreation use evaluate alternative use management policies
have been initiated during the last 5 years maY no longer be suitable. More quantt-
or so. Daily iaunch limitations (control- tative and objective models of river recre- '
llng the number of groups permitted to atlon systems are needed that allow the

startper day at each entry potnt) and manager to predict outcomes of alternative '
party size restrictions are popular use controls prior to their implementation.
measures to control use on about 30 rivers Such models require managers to identify
or river-segments (table 1). These controls objectives and to state specifically how
primarily are limited to the West; most are much of what kinds of recreation use are
white-water streams, often tn canyon set- acceptable when and where.
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Table l.--Rivers of the United States _ith the _ear _iZy _h limits
and/or part_ size l_ts were imposed

: :Year Daily :Year Party
. : :Launch : Size Limits

:Admin :.Limits :

A!lagash Wilderness Waterway (Me) State of Maine -- 1975
Boundary Waters Canoe Area (Mn)I USDA Forest Service 1976 1968

Bruneau (Id) Bureau of Land M_nt. -- 1975
Carson, East (Nv) USDA Forest Service,

Bureau of Land Mgmt. 1976 1976
Chattooga (NC, Ga) USDA Forest Service 1975 1975

Colorado, Cataract Canyon (Ut) Natlonal Park Service (2) 1972
ColorAdo, Grand Canyon Natlonal
Park (Az) National Park Service 1973 1972
Colorado, Westwater Canyon (Ut) Bureau of Land Mgmt. 1974 1974
Dolores (Ut) Burea'u of Land Mgmt. (2) 1975

Green, Desolatlon Canyon (Ut) Bureau of Land M_nt. -- 1974
Green, Dinosaur Natlonal
Monument (Co, Ut) National Park Service (2) 1972.,

1111nols (Or) USDA Forest Service 1976 1976
Jarbrldge (Id) Bureau of Land Mgmt. -- 1975 . .

Kern, Lower (Ca) USDA Forest Service 1976 1976
Kern, Upper (Ca) USDA Forest Service (2) __
Kings (Ca) USDA Forest Service 1974 1974
Klamath (Ca) USDA Forest Service 1973 --
Merced (Ca) Bureau of Land Mgmt. 1976 1976

Owyhee, Lower (Or) Bureau of Land Mgmt. -- 1975
Owyhee, Upper .(Id,Or) Bureau of Land Mgmt. -- 1975
Rogue (Or) USDA Forest Service,

Bureau of Land Mgmt.,
Ore. St. Marine Board,

• Ore. St. Scenic

Waterways 1975 1974
Salmon, Lower Main (Id) Bureau of Land M_nt. -- 1975
Salmon, Middle Fork (Id) USDA Forest Service 1972 1972
Salmon, River Canyon (Id) USDA Forest Service 1973 1973

Salmon, Upper Main (Id) USDA Forest Service 1972 1972
S_n Juan (Ot) Bureau of Land M_nt. (2) 1974
Selway (Id) USDA Forest Service 1974 1974

. Snake, Hells Canyon (Id, Or, Wa) USDA Forest Service,

• Bureau of Land M_t. -- 1975
Snake, Gz_nd Teton National
Park (Wy) National Park Service 1975 1975
Stanlslaus (Ca) Bureau of Land MEat. 1974 1974
Tuolumne (Ca) USDA Forest Service 1973 1973

Youghlogheny (Pa) Pennsylvania Dept. of
Environmental
Resources 1973 1973

Yampa,-D_nosaur National
Monument National Park Service 1972

A milllon-acre resource with lakes and connecting streams providing the e

llnearity and directional character of a rlverlne system.
2Has seasonal rather than daily launch limits.
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., Ideally, managers should know how use Knowledge of computer programming or [ ................ '
patterns and levels of solitude would be expertise in operating computers is not
affected by changes-in the amount, dis- required to use the model. A users manual
trlbutlon, and timlng of use befoxe a man- ( Shechter 1975 ) is available that
agement policy is implemented. For example, describes the type and format of data
one solution to a suspected overuse situ- required to operate the model, the nature of | |ation would be to limit the number of groups outputs from the model, and other information
permitted to launch from a particular access to aid the user in applying the model to his
point. In fact, Since 1972 this policy has particular management situat'ion. 1 The model
been implemented by 6 agencies on 19 rivers was originally developed using IBM, GPSS-V ,
or river segments (table I). If such a language and has been modified for use on
limit is imposed,-some pertinent questions several other computer systems.
are: How would the river use pattern

Compare tow hat it had been before the limit This model is potentially valuable for
was imPOsed? How many groups per day, on understanding and cQntending with the problems
the average, would any given group expect of increased river recreation use. It aids

to encounter? How many groups would camp managers in assessing a variety of approaches
at each flyer Campsite 'each night? It would for managing visitor use. Using the model

be difficult to answer these and related , as a tool, managers can make Informal Judg-
questions without some means of predicting ments regarding appropriate techniques for
the behavior of river users, off-settlng Undesirable conditions and then

evaluate the results. Managers can use it
One approach to evaluating the results to test proposed use management policies in

of proposed visitor use management policies a faster, more efficient huanner than by an
is to simulate visitor use and behavior with on the ground trlal-and-error approach " "
the aid of a hlgh-speed-digital computer, spread over several seasons of use.
Simulation models are simplified represen-

tations of real world situations that may
provide appToXtmat_'ons and insights into
the nature of systems that are too complex
to be analyzed on a subjective (intuitive) INFORMATIONPRODUCEDBY THE HODEL
basis.

The simulation model describes what

might happen to use patterns on a river

Resources for the Future, Inc., in under varying use management policies with-
cooperation with the USDA Forest Service, out actually manipulating use and then wait-
has developed such a simulation model--The ing to see the results. Two general types
Wiide_ness Area Simulation Model. This of output come from the Simulator: (1) in-
computerized model can predict levels of formation about amounts and patterns of use;
congestion that will occur under a variety and (2) information about the number and
of use intensities and patterns. It was location of encounters groups have with each
firstused to simulate recreation travel' other. Many types of summaries are possible.
behavior in terrestrial wildland settings For example, information by size of group
(smith and Krutilla 1976 , Shechter and (e.g., small, medium, and large) and types
Lucas, in prep.). Summaries from the model of travel (e.g., privately and commercially
show how many other groups a party will outfitted, or kayaks and rafts) could be
meet or see during the trip (both on the summarized for:
trail and at the campsite), indicate what
types of group s are encountered (such as (1) The number of groups using each
'hiker, horseback_ small, large, etc.), entry point;
and will ecen show the locations within the (2) The number of groups using each
wilderness where encounters occur, river campsite;

Through a cooperative study between the IAvaiLzble from Nutior_zl Teohnioal .

North Central Forest Experiment Station and Informu_on Servioe, U.S. Depa_,e_t of
Utah State University, the model was modi- CommePoe, 528_ Port Royal Road, SpP_gf_e_d_
fied for application to river recreation VA 22_t51. (Mc_ua_,) _de, r No. PB 2,51 6_,
systems. In 1975 it was fleld tested by the $_2.50 per oopy,$2.50 m_rofiche. (Program)
authors on the Green and Yampa Rivers in Order No. PB 2.5"I63_ (WAU6W) Sowers PPogPum
Dinosaur National Monument. f_zpe, $ 250.
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(3) The number of groups using a given Portions of the river traveled were further
river segment (e.g., smooth water segmented to include hikes up side canyons
betweenraplds and campsites) or of the river, and stops for lunch and to scout

a nearby hiking trail, rapids. By incorporating this level of
(4) The number of groups with different specificity into the model, more accurate

trip lengths; predictions of use resulted. il (5) The number of groups entering and I

leaving the river each day of the
s_muiation period; When modeling use patterns for either

(6) The average number of groups trail or river networks, encounters are
encountered per group per day on defined by the type and size of the party
the river; encountered and the conditions under which

(7) The probabillty of having a group encounters occur. There are four kinds of
camped nearby on each night of the encounters. Campsite encounters occur when
trip; and . two or more parties occupy the same camp-

(8) The probability of a group ground or general camping area. Meeting
encountering other groups during encounters occur when two parties going in

",the _day while on the river, the opposite direction pass each other.
Meeting encounters seldom occur on the river

, because most parties travel downstream;

DATA NEEDEDTO OPERATETHE SIMULATOR however, they can occur off the river when
two parties occupy the same general shore-

To operate the Simulator, three major line location to rest, eat lunch, scout
types of Visitor use information are required rapids, etc., or pass each other while
for the perlod.of time the manager wants to hiking. Overtaking encounters occur when .
simulate (often the most heavily used one or one party overtakes another party going in
two weeks in the season), the same direction on the river or on hiking

trails. F_su_zlencounters occur when a

.i. Current river use patterns party on the river passes within sight of
another party on land or vice versa. Visual

a. Total number of groups launched encounters occur between parties on the river
at each access point by travel when they arewlthln sight of one another

mode (e.g., private, commercial) but do not meet, overtake, or are overtaken.
•and group size.

b. Total number of groups launchlng Although a fair amount of information
at each access point by day of on visitor use is required as input to the

the week andby hour of the day-- model, most managers probably would not need
by travel mode and group size. to start from scratch. Often, much infor-

mation is already available, especially

2 The average time (in minutes) to where use permits are required. Information
travel the various segments of the that is not available (such as travel times
river (such as time between major on various river segments or routes of

rapids and between major rapids and travel) can be collected through a special
campsites), study or during routine work schedules.

Also, if no better data exists, it is

3. The routes of travel (where groups possible to generate input information for

camp, eat lunch, scout rapids, etc.), the model based on the manager's best
Judgment of use conditions.

The user of the model can specify the To determine if the model actually
amount of detailed travel behavior to be predicts real world use patterns, infor-
simulated. In the terrestrial field tests, marion from users is needed on the number

travel routes were generalized and consisted and location of encounters they have with

of portions of the trail network traversed one another. In this way users of the model
each day and camping locations. Daytime can determine the level of confidence to

stops to rest, eat lunch, and make short place in the model by comparing actual use
side trips off the trail were not used in conditions with results from the Simulator.
defining routes of travel. In the Yampa The visitor use information collected has
and Green Rivers field test, travel routes other important values such as helping to
included detailed daily travel behaviors, identify trends in use, pinpointing areas
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of high use concentration, and quantifying rapidly since 1967 (2,500 persons). Since ' [
rates of campsite use. 1973, total use has fluctuated near the

limit with the 1976 season recording about
14,000 vts its.

A FIELD TEST OF THE MODEL
River use in Dinosaur National Mon-

To illustrate how the Simulator works ument is strictly regulated and supervised.

in a river management situation, we tested Reservations for trips the following season
it on the Green and Yampa R/vers in Dinosaur are accepted beginning December 1. Based on
National Monument (fig. i). The Monument a first-come-flrst-served procedure, floaters
was chosen as a test location because the are given launching dates and are assigned

problems and issues relatln8 to river campsites. There are weekly river patrols
recreation management on the Green and Ymnpa and compllance with permit regulations is
Rivers are broadly representative of those checked frequently and enforced.
across the Natlozt. Also, much of the
information needed to operate the model was River float trips generally begin in •
available from National Park Service records. May with a peak during the Memorial Day

o Holiday. Use remains high through June and

July, then gradually declines, and virtually
The river System is intensively used ' ends by October. In May and June, most use

for recreation and managers have become is on the Yampa River, but as the volume

increasingly concerned about the effects of of water in the Yampa River drops, the
its gro_ing popularity, both on the majority of use switches to the Green River,
experiences of people who float the rivers generally around July 1. The number of groups
and on the environment. In 1973, an interlm launchln8 each day varies considerably. Most " "
seasonal use llmlt of about 17,000 persons groups launch on Thursdays and Saturdays,

was adopted for both rivers. This figure while Wednesdays and Sundays have the fewest
was based on 1972 use, which had grown launchlngs.

" -,- o GATES OF
LODORE

........ WYOM.]N_G I & Developed campgrounds
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In 1975, 12 developed campgrounds (with visitors perceiving fewer groups present
toilets, tables, and fire grates) and 14 at a campground than actually existed.
prinLttive campgrounds (no facilities) were
available along the river for float trip users As expected, the model predicted actual
(fig. 1). Each developed campground had one use much better for the entire simulation
or more developed campsites; primitive camp- period than on a day-to-day basis. For
grounds accommodate only one party each. All example, simulated daily occupancy at camp-
were inaccessible by road and were used grounds varied by as much as 50 percent from
exclusively by river floaters. Most people National Park Service records. This does
stayedat the developed campgrounds but use not mean the model is useless "for evaluating
varied considerably. For example, during the the effects of a use management policy on a
period June 9 through July 20 the occupancy daily basis, but the model is more useful
ranged from more than 66 percent at the when interpretations are made using infor-
popular Jones Hole Campground (7 sites) to marion generated for the entire simulation
less than 5 percent at several others. The period.

primitive campgrounds were infrequently
occupied; many were not used at all in 1975.

J

Most of the information needed to operate
the Simulator was already available from the ' Simulating Changes In Use
National Park Service because they routineZy
collect it.as part of their Special Use Permit After simulati:ng existing use patterns,
procedure. AddLtionaZ information, such as use conditions were modified and the Stmula-
travel time along river segments, and the tor was used to predict resulting use patterns
routes of travel for individual groups was and numbers of encounters that might result
collected through a special survey. Sample if such conditions were implemented by man- "
groups kept diaries of their travels and agement. Many experimental use patterns
returned them to us following their trip. were simulated and evaluated--such as

increasing use by varying amounts, redistri-
buting daily entry rates between entry points

.- and days of the week, and developing new
S1mulatlngExtsttng Use river campgrounds and eliminating other ones.

Some experiments represented use management
The Simulator was first used to duplt- policies being considered by the National

care or predict the existing river use Park Service; others were developed simply
patterns from June 23 through 29, 1975. This to illustrate the effects of fairly extreme
simulation was termed the *'Base Case" because modifications in use. Three experiments
it represented the actual use situation, are briefly summarized below to illustrate
During this period, 44 groups launched from how information produced by the model can
Gates of Lodore, Deerlodge, and Rainbow Park. be presented and what some of the effects

of modifying use conditions might be.
once the "Base Case" was simulated, the

data were compared with actual knowledge about Ezpe_#n% I. Increase the total number
use patterns for the same period to determine of groups taking river trips from 44 to 88
how accurately the model predicted use. (a 100-percent increase in use). All other
Simulated data were compared with National conditions remained the same as in the Base
Park Service records for campground occupancy. Case.
Simulated data for numbers of encounters on
the river (meeting and overtaking encounters) Ez'per_[_enf. fT. Redistribute daily
and at Campsites were compared with data entry rates so that an equal number of
collected from visitors who kept a diary, groups entered on each day of the week.

All other conditions remained the same as

The model predicted patterns of use well. in the Base Case.
Simulated rates and actual use of campgrounds
correlated closely. Simulated and actual Ezpez_ment III. Eliminate all prim-
encounters (meeting and overtaking) also ittve campgrounds and add two new developed ,
were highly correlated, although the degree campgrounds within 2 miles of Jones Hole.
of Sim!iarity was closer for encounters on Groups who formerly used the primitive
the river than for camp encounters. The campgrounds were assigned to the nearest
model overestimated the number of campsite developed campground; 40 percent of the
encounters, but this might be attributed to groups using Jones Hole were equally divided
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between the twonew campgrounds. All other Increasing use by I00 percent had only
conditions remained the same as in the Base a moderate impact on reducing the probability
Case. of a group camping alone. And, only a third,

as opposed to about half of the groups in the
In analyzing the results, four questions Base Case, met no other parties on the river

were asked: (I) "What was the percent during the day.
occupancy at Jones Hole Campground? (2) What
was the percent of group-nights (sum of nights Ecpez_nent II. Equallzing entry rates

camped by all groups) with no encounters? across days of the week had little Influence
(3) What was the average number of groups on either encounters or campground use. This
encountered (meeting and overtaking) per day, might be explained, in part, because the
on the river? and (4) What was the percent variation in daily entry rates in the Base

of group-days (sum of days on the rivers by Case was not extreme, even though there were
all groups) with no encounters (meeting and signficant differences in use between days
overtaking) ? of the week.

J

Several concluslons can be drawn fro_ Ecpe_ent III. Adding new campgrounds
the results of the three experiments in and closing others had little overall effect
comparison wlth the Base Case (table 2). on encounters As expected, modifying the

use at Jones Hole reduced its occupancy. The

Exper_mmzt I. increasing use by I00 probability of a group camping alone was

percent resulted in a proportionate increase minimally affected, largely because only a
in use at all locations. Campground few groups were "transferred" from primitive
occupancy at Jones Hole approximately doubled to developed campgrounds.

while the average number of encounters per
group, per day, more than doubled. As a

=result of other experiments we have conducted DISCUSSION
and from other fleld tests ( Shechter and

Lucas, In prep. ) the average number of T_e Simulator seems particularly useful
encounters per group, per day, appears to as an aid to river recreation planning and
be a linear function of total use. This management because the problem of congestion

means that separate experiments are not and overuse is National in scope. Daily
required to determine use at a given site launch limits and party size restrictions,
and the average number of encounters per frequently based on intuitive decisions,

group, per day, when comparing the effects have been wldespread--geographically and
of the same experiment with an across-the- Jurisdictionally (table 1). And, because
board increase or decrease in total use. most of these policies are of recent origin,
Because of this relation, the number of their validity has not been confirmed and
experiments required to evaluate a given use remains largely unchallenged, either face-

policy could be greatly reduced along with to-face between the administrators and the
a proportionate reduction in computer costs, public or in the courts.

• .

, Table 2.--Selected statistics for the Base. Case and three experiments

, _ " : : Occupancy at: ' : ..... .......
Use ' : Groups : Jones Hole : Group-Nights I :Average : Group-Days 3
Patterns : Simulated : Campground : with no :Encounters2per : with no

: : (7 sites) : Encounters :Group, Per Day : Encounters 2
Number .... Peroent .... N_ber Percent

Base Case 44 70 55 1.2 55

ExPeriment I 88 145 44 2.8 33
Experiment II 44 81 54 1.3 51

_Experiment III . 44 . . .54 55 !.3 .... 49

I Sum of nights camped by all groups.

2Meeting and overtaking encounters.
3 Sum of days on the rivers by all groups.

,
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The Simulator will not make decisions Obvlously, then, river managers who control

fo£ managers, tell the manager how to choose virtually all access to the river (such as

or define a given usa management policy, or in Dinosaur National Monument) would find
tell the manager the best way of achieving the model more useful as a management tool
a desired use policy (reservations, pricing, than would managers who control only a few

zoning, altering access, etc.). However, access points.
the model will allow managers to experiment
with various use management pollcles and to If the model is used to study possible
get an idea of how such policles would affect use management policies for a given river
river recreation use patterns so they do not setting, and a policy is selected for

have to rely on trial-and-error experiences, implementation, it is important to monitor
In this way managers can test and evaluate and evaluate the resulting use patterns.
the likely results _of use management actions Much of the data required would be available
quickly and inexpensively. Knowing beforehand as a result of implementing the use manage-

the probable outcomes of various policles ment program. Other information, such as
should increase the likelihood that once action numbers and locations of intergroup encoun-

is taken to control use, the expected use ters, would need to be collected. Such a
conditions will materlallze, comparison between simulated and actual use

conditions would tell the manager the degree
to which desired use patterns were achieved,

The potentlal for developlng use ' and permit further adjustments if needed.
management experiments for simulation is
v_rtually unlimlted. One potentially Part of the rationale for monitoring

useful experlment to reduce encounters the effects on use of a use policy would be
would be to restrict the time of day parties to determine if the management policy It-
enter the river at each access point. On self altered the subsequent river travel

the Youghiogheny in Pennsylvania and Snake patterns. Studying how users responded to "
in Grand Teton National Park (table 1), such conditions would provide a basis for

s,ch a policy has been implemented and is developing new experiments and possible
under consideration by other river managers implementation. Only under extreme or

nationwide. The model has the capability drastic modifications in use patterns,
to limit the number of parties entering for closure or alteration of campsites and
any times desired. The results of such access points, etc., would we expect a
experiments should indicate, for example, if significant change in how visitors used

' encounters were reduced throughout the the river.
experiment period or only for the first day
or two until a general mixing of use occurred. The Simulator has considerable

• appllcation to planning and management for
It should be understood that the model a wide variety of dispersed recreation

has its greatest utility as an aid to river activities. The possibilities for

recreation management when the administrator imaginative experiments are exciting and
has managerial control of major river access challenging. Its application largely is
points This situation exists for all rivers dependent on use situations where recreation

With daily launch limits (table 1). Altering users "flow" along specified networks such
the flow of Users through access points is as trails, highways, or waterway systems.
the basic mechanism for controlling use within To implement the results of Simulator

the model. All modifications in use--such experiments, managers of such areas must
as types and sizes of groups, time of have the authority to enforce limits on
launching and dates trips begin, and the the number of users permitted to enter an

routes of travel taken--are assigned by the area through major access points during a
user of the model on an access point basis, specified time. '
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. THE COMPLEX USES OF AN ACCESSIBLE RIVER --
- THE KETTLE OF MINNESOTA

L. C. Merriam,Jr.Professor
T. B. Knopp,AssistantProfessor

.. Department of Forest Resources

College of Forestry, University of Minnesota
St. Paul, Minnesota

ABSTRACT.--Minnesota's Kettle River provides a wide range
of recreation attractions from white-water kayaking to

canoeing, fishing, and b0ating within I00 miles of the
Minneapolis-St. Paul metropolitan area. Initial results
of a study to develop base line visitor data and a means
of monitoring use suggest a complex of uses, visitor
types, and river conditions. A river of this type must

be sensitively managed to meet wild and scenic river
objectives.

The Kettle River in Carlton and Pine BACKGROUND
C_unties is Minnesota's first Wild and

ScenicRiver designated under the 1973 legis- Historical records indicate that the
lative act. Situated within i00 miles of Kettle River has been used for boating and

theM inneapolis-St. Paul Metropolitan Area, fishing by Minnesotans of European origin
the river is 79 miles long With a total for over I00 years and prior to that by Indian

fall of 484 feet. It originates in agricul- people. After the Civil War the river was
rural land, flows through a sandstone gorge used extensively for log drives. Sandstone

and_JQins the St. CroixRiver in a somewhat quarrying operations commenced along its
remote river bottom forest. A central 2-mlle banks in the 1880Vs giving rise to the river
rapids (He11's Gate Rapids) breaks the stream towns of Sandstone and Banning. A hydro-
into three use zones. The river offers electric power dam was put in below Sandstone

recreation possibilities ranging from chal- before 1910. These activities affected river

lengingwhite-water kayaking to canoeing, use and the construction of related structures.
boating, fishing , swi-,,_ng, sightseeing, Apparently, there was some running of the
photography, and related activities. All tricky, white-water rapids (He11's Gate)
are influenced by fluctuating water levels before 1900. In the 1930-50 period there

(fig. 1). were small river parks near Askov and east
• of Hinckley. In recent years the city of

Sandstone created a river park at the site
We undertook this study in 1975 and of the old quarry.

1976 to test methods for recording river

use and use patterns, and to develop a means The river level varies as much as ii
to measureuser preferences that would allow feet at some locations. The best months
comparisons with other rivers and other times. ! for river craft are from April through June.

However, heavy rains can cause a rise in
the river in late summer and a resurgence
of canoeing, kayaking, and other uses.
Fishing continues at most levels.

IFinancialsupportcamefrom a cooper-
atiVe-aid grant to the College of Forestry The Upper Kettle flows by towns and
from the USDA Forest Services North Central active farms Interstate 35 (between Duluth
Forest Experiment Station, and from MoIntire- and the Twin Cities) crosses it 31 miles

Stennis Cooperative Forestry Research funds, above its confluence with the St. Crolx
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River. The lower portion of the river and local landowners, includlng campground
passes through two State parks, a game refuge, and boat rental operations. An overflight
a State forest_ and has limited access. A of the River was provided on August 6, 1975

combination of existing public ownership, by the Department of Natural Resources to
the _nherent attractiveness of the Kettle, count river uses. It was decided to try

and perhaps the river's relatlon to the St. aerlal photograph flights in 1976.
Crolx (a Federal Wild and Scenic River),

encouraged interest in its classification . Self-reglstration stations using cards
as a Minnesota Wild and Scenic River under and boxes (a technique used successfully in
the responsibility of the Department of the Boundary Waters Canoe Area (BWCA)) were

Natural Resources in 1975. placed at 4 major access points along the
rlver--Bannlng State Park, Robinson Park

In recent years the Hell's Gate Rapids (Sandstone), State Highway 48 Bridge, and
above Sandstone have become popular wlth St. Croix State Park. Respondents were
whlte-water canoeists and kayaklsts from asked to complete a group registration
the Twin Cities. Sections of the river card indicating: date, time of visit,

above ,the _Raplds are good for late spring watercraft type (if used), number of people

canoeing, boatlng, and fishing. Below He11's in the group, length of time at river,
Gate Rapids the canoeing and boating continue purpose of trip (check llst), and mailing

longer, gradually withdrawing to the main address; comments on the visit were also
pools, as above Sandstone dam, in the late sollclted. Cards then were to be placed
summer, in a locked compartment of the registration

box.

RELATED RIVER STUDIES Unlike the experience with this technique " "
in the BWCA where vandalism was minor and

A great many articles have been written registration was more than 90 percent
about river use in recent years, particularly ( Merriamet el. 1973 ), the boxes were
since the passage of the Federal Wild and badly vandalized and the returns were some-

Scenic Rivers Act of 1968. River study now what erratic. (Self-registratlon could be
has become an important research topic. For improved by developing vandal-proof boxes
our purpose, studies relating to use moni- and checking boxes more often. No further
toting, inventory, and river users were use of boxes was made in 1976.) In spite

helpful, of these limitations the technique did reveal,
• at relatively low cost, the wide range of

Lime (1975a) and others have detailed activities occurring on the Kettle River
the need for study of river recreation in (table 1).
the Nat_u_aZist on River Recreation. In the

same magazine Priesnitz ( 1975 ) describes For example, responses indicated that
the Minnesota Wild and Scenic River System 75 percent of the registered parties were
wlthparticular coverage of the attributes engaged in multiple activities involving
and features of the Kettle River. The the River environment, including both the

Minnesota Department of Natural Resources bank and the water. This was confirmed by
(DNR) has developed a detailed management our river and aerial reconnaissance. For
plan fOr the Kettle River. It includes example, rafting and tubing were indicated
maps with development locations, management activities for Banning State Park, where
procedures, and proposals plus coverage on the box was placed at the beginning of He11's

land acquisition. 2 Gate Rapids.

PRELIMINARYMETHODSANDRESULTS--1975

To obtain some background information METHODS--1976

onthe RiVer a Check was made of access points The information obtained in 1975 provided •
the basis for our 1976 tests of observation,,

" questionnaire, interview methods, and aerial

2Min_so_ Department of Natural Re- reconnaissance. Our investigation focused
sourcesj 1974, A management p_an for the on the period May 15th through September 15th,

I_,ttl.eRiver. (P_l_r__ dPaft.) I_I p. the period of heaviest use. During this
St. P_j __so_. period we were just as interested in learnlng
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Table 1.--Number of registered parties that engaged in various
activities by location, Kettle River, 1976

: Location

Activity 1 : Banning : Robinson : State : St. Croix :
: State : Park : Hwy. 48 : State Park : Totals
: Park : (Sandstone) : Bridge : (Big eddy) :

" (Respondents) z (50) (33) (25) (13) (121)
Fishing 7 9 5 7 28

.Picnicking 13 14 I 0 28
Sightseeing 27 21 9 4 61
Photography 15 Ii 5 0 31
W_idlife

Observation Z2 13 7 5 47

Canoeing 10 8 7 2 27

Hiking 27 14- 4 5 50
Bicycling 3 0 0 0 3
Camping 2 2 I 0 5
Rest and

Relaxation 2 0 0 0 2

Rafting i 0 0 0 i

Tubing i 0 0 0 I
Rock

Climbing 0 I 0 0 I "
Beer

Drinking 2 0 3 0 5
Scavenging 0 0 1 0 1
Sex i 0 0 0 I
Prank 5 3 9 0 17

ISeventy-five percent of the registrants listed from 2 to 6
activities. Twenty-five percent (30 out of 121) of the respondents
listed only one.

2Each respondent signifies 1 group of from 1 to 30 people.

when the area was not used as we were in Access points near the towns of Kettle
when it was used, how many used it, their River and Willow River were abandoned because
activities, and attitudes, of low water by the end of May.

A similar procedure was followed from
0bservation Methods July i to September 15 except that the study

was concentrated below Highway 23, and 4

An observation method suggested by Butch weekend days and 6 weekdays were randomly
( 1964 ) was used to Obtain data on use at selected.
access points (which were also used as in-
terview points). From May 15 through June For each access point and time period
30 we counted all river and riverbank users we recorded the number of people seen, their

duringtw0 randomly selected 3½-hour periods approximate age, sex, and type of group.
on each sample day (7 a.m. - 9 p.m.). Four Also recorded were their vehicles, equipment,
of the sample days were weekend days, and type of watercraft, and their river activities.
four were weekdays, all randomly selected. Weather and water conditions were also noted.

The access points observed were: Highway 73
south of the town of KettleRiver; Willow
River (Highway41),Rutledge (county road); Interview and Questionnaire
Robinson Park near Sandstone; Highway 48
bridge;Highwa_ 23 near Askov; and Maple All persons entering or leaving the
Island (St. Croix Park). We were confident river at access points were interviewed as

that these°points accounted for most boat _ to their river use, socio-economic status,
and canoe access to the river (fig. 1). knowledge of the Wild and Scenic River, and
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their opinions about Kettle River management Between interview periods various I.....................'

"alternatives. The interviews were kept brief sections of the Kettle were run by canoe
to avoid inconveniencing the respondents and other river access locations were
(table 2). observed.

The questionnaires dealt primarily with Iattitudes on river use and management and AerialReconnalssance
trip activities, and took more "time to

answer. Those Incervlewed were asked to On June 19 and August 28 overfllghts
fill them in and mail them back at the end were made of sections of the River by the
of their trip. The questionnaire 3 was Remote Sensing Laboratory plane. _ Color
unique in that it attempted to define 35ramphotographs were taken to check river

preferences in terms of tangible components use. Photographs were taken at both 4,260
of the environment rather than vague, sub- and 2,130 feet altitudes to check resolution

Jective descriptions. For example, the differences; researchezs on the ground veri-

respondent Was not asked if he was seeking fled photo results. A Cessna 206 aircraft,
"solitude"; instead he was asked to indi- flying at 110 miles per hour, and Ekcachrome
cate_how 'desirable it would be to encounter X film were used in both flights. The pri-
various levels and kinds of use on the mary purpose of the flights was to determine
river. Hopefully, this approach will ' what kind of information could be obtained

reduce the amount of judgmental inter- from aerial photographs. No attempt was
pretation in management decisions. The made to estimate total seasonal use.

incervleW and questionnaire were keyed
to each Other by number. This data is
being summarized and evaluated for later RESULTS--1976 -
rePorting.

The Year 1976 proved to be one of the
driest on record in northeastern Minnesota.

• The Kettle River level dropped by the middle

3AdditiOnUZ information on the use of of May and remained low all summer, except
the River, including the HefT.'s Gate Rapids,

is being obtained by a separate questionnaire ........
sent to the membership of, and in cooperation

With, the Minnesota Canoe Association. Data '+Institute of Agriculture, Forestry,
collected is similar to that obtained from a_d Home Economicsj University of Minnesota,
other river craft interviewees. St. PauIj Minnesota.

Table 2.--Number of interviewees by contact activity and residence

: Contact : " Residence •

Type Of user : Activity : Carlton and : Twin Cities : ocher : wisconsin
: : Pine Counties : Metro Area : Rtnnesota :

River craft Canoetng 8 12 " 0 2
' Kayaklng 0 2 0 0

Motor boating 4 2 0 0
" .. Motor canoeing O 2 0 0

, . Row boatin 0 1 0 0

N ,= 33 _ 12 19 (58) , '0 2 (
Bank visitor Fishing 7 7 5 0

Hiking 9 6 0 0
Sightseeing I 5 1 0

Swimming 3 2 0 0
Other I 10 3 3 0 "

N= 62 Subtotals 30 23 9 0
N = 95 Totals 42 42 9 2

IRelaxatlon, lunch, waiting, car washing, education.
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for a mild rise in mid-June that made the particular point in time. On the higher

Hell's Gate Rapids attractive to kayakists altitude photos (4,260 feet) it was possible
and most of the River navigable by canoe, to identify all river craft by type in the

Use was generally restricted to the lower mai= river channel. People, however, were
river and main pools, such as the pool be- difficult to count. On the other hand,
hind the Sandstone Dam that extends 2 miles at the lower altitude (2,130 feet) Indlvid-

upstream to Robinson Park. R/ver use, par- ual craft, people, inner tubes, vehlcles,

.ticularly by kayakists and canoeists, was etc., could be identified. It was also
light. All State Parks on the River were possible to identify canoeists with or
closed to publlc use due to fire hazard on wlthout packs and other gear.

the week following the end of our study
period.

In the aerial photos forest vegetation

Despite these conditions we obtained tends to limit counts of shore fishermen
much valuable information about the River and bathers. Probably, there would be

and its users. Insights were obtained on better resolutlon of objects if Kodachrome
the role of the Minnesota Department of rather than Ektachrome film was used. Cloud
Natural ,Resources (DNR) in river manage- cover, wind and cost would limit the use
ment. During the course of our interviews of aerial photo counting. Interviews,

we learned much of the local lore, politics, ' checks, and aerial photos from this study
and pr0blems as well as obtaining our study showed that 1976 use was concentrated in
data. river segments with adequate water.

It was interesting to observe the
We interviewed 95 persons in total, various techniques utilized to overcome

0f the 33 river craft interviewees, 19 the problem of getting people and equipment "
(58 percent) were from the Twin Cities from one end of a "use unit" to the other.

metropolitan area with 12 (36 percent) (He11's Gate Rapids, a use unit used pri-

from local counties (table 2). On the marily by white-water canoeists and kayakers
other hand river bank visitors were more when the River is high enough for passage,

often locals, 30 out Of 62 (48 percent) separates the upper river and lower river
with 23 (37 percent) from the Twin Cities. use units, which are generally used by
Canoeists and kayakists were younger (79 cruising canoeists, boaters, and fisher-

percent In the 18-31 year age range) than men.) In some relatlvely short stretches,
boat and motor users (55 percent in the it is possible to simply motor back
40-70 age range), upstream. This technique permits a party

to put in and take out at the same point.

Seventy-nlne percent (49) of the con- It is used primarily by fishermen and is
tacted bank users knew of the Kettle River's not very popular with canoeists who may
Wild and Scenic R/vet status and most ap- be trying to experience more interesting
proved of it. Four local people voiced parts of the River and are probably reluc-

reservations concerning adequate river tant to use motors in any case. One canoe-
protection anddlsplacement by outsiders, ist was observed "poling" upstream. This

. On the question of charges to manage the technique may gain in popularity as more

• Kettle River, 54 percent of all locals people become aware and skilled. Hitch-
polled opposed charges as compared to 15 hiking was also observed.
percentopposlti0n from other parts of

Minnesota. The authors experimented with a '_icycle
shuttle"; i.e., a bicycle was hidden at the

Local residents were not always in lower end of the use unit and used to return

tune with on-the-ground management deci- for the transport vehicle. This technique
sions. At the Highway 23 access that is is quite efficient when there are only two
in Banning State Park, a river access canoe people and one automobile. These observa-

campground had been installed and a road tlons suggest that the logistics of shut-
blocked by park officials to keep cars out. tllng back and forth may be an important
The local people Who had previously used factor affecting use patterns.
the road for fishing access pulled down
the.barrier several times.

The Hell's Gate Area deserves special

The aerial photo flights enabled us consideration. This segment is a series of
to count and describe river users at a rapids totaling about 2 miles in length and
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is very popular with white-water enthusiasts to favor one use over another. If canoeing
using kayaks and covered canoes. The season should increase signiflcantly it may inter-

is relatively•shor_ since this area can only fere with fishermen, both in boats and on
be negotiatedwhen water levels are suf- the bank.
ficient, usually in the early spring. It
is als0 possible for the water to be too
high and thereforedangerous. During the

study period DNRpersonnel cleared a por-
tage trail around the rapids on the east DISCUSSIONAND IMPLICATIONS
bank of"the River. This facility may have
a slgnlfiCanteffect on use patterns and So far our study suggests several

may reduce the barrier effect of the rapids; things about monitoring river use and
the scenery of this section should also act vlsitors--at least on our study river.
as an attractant. First of all, to obtain meaningful data,

a river study should cover a period of

The "where" and "when" of use are in- several years so as to avoid unusual con-

extricably related. However, it is useful ditions like the low water and dry condi-
tO abstradt the time dimension for the put- tions of 1976. Secondly, counting techniques
pose of analysis. Other than extreme cold, for readily accessible areas should not de-

water level has the most important effect ' pend on easily vandalized counters or regis-
on use. The canoeability of the Kettle tration boxes. Aerial photography and
River is extremely sensitive to variations aerial counts offer hope to check use
in water level. As water levels go down, patterns. Few people go to the Kettle for

people tend to concentrate on the lower just one activity. There are also differ-
sections of the river and there are fewer ent use patterns for difficult river seg- " "

of them for researchers to contact. Repu- ments and seasons of the year.
ration for having an adequate water level

is probably as important as actual water On the Kettle, and perhaps other rivers,
itself, and a group is more likely to plan there are definitive differences in the use

a trip for a Stretch of river having a repu- patterns of local people and those of persons
ration for adequate water level during that from a large metropolitan area. A manage-
period. Canoeists with knowledge of how ment agency may want to maintain constant
the river is affected by local rains can communication with local residents as they
take advantage of temporary rises in the implement day to day on-the-ground decisions.
water level. A Department of Natural It probably is not enough to involve them

Resources service which gives information only in the original planning process.
via telephone on water levels may influence
use.

Programs such as Minnesota's '_ild and

Other tlme-related variables, such Scenic Rivers" are very broad in nature.

as rain, hot weather, and insects influence Legislation provides general guidelines,
_se in a less predictable manner. As ex- but the management agency must be able to

pected, we found the weekends to be the interpret specific needs. Our study has

principal summer river use periods on the helped to show that rivers have qualities
Kettle. It was obvious that the Kettle that should be emphasized. Mere designation

RiverlS not typically the site of extended does not provide the detailed management
summer visits, directives that are necessary, although it

is important to remain consistent within
the limits of legal authority.

, From observation and bank interviews

in 1976 we. found that many local townspeople The Kettle River is a good example of

use theRiver as a social gathering point a river with unique qualities. It is quite
for celebrations (e.g., 1976 Quarry Days evident that a stereotype "plan" cannot be
in Robinson Park), for bank fishing, swimming, superimposed on this river. Due considera-

and car washing. Some of them frequent tion must be given to the unique aspects ,
particular locations used for years and of the river, both physical and social.
have never used a canoe or boat. Develop- It will be especially critical to take into
ments changing these uses may be viewed by account local use of the river and tradi-
some as threats to local life styles. Other tionally established uses. We are not

conflicts £ould develop simply because of suggesting tha_ these be overwhelming
increased use or because management tended determinants for management, but only that
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they must be dealt with in a straightforward be very subtle and complex. For example,
manner .... winter use may, at first glance, appear to

have little relation to summer use. Yet,

We have also discovered that it is winter activities may contribute to a

impossible to deal with one kind of land person's overall familiarity with the area

or river use without taking into account and may help to "set the tone" for later I
the effects of other uses. The latter may use of the area.

..
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AN ATTEMPT TO QUANTIFY THE ESTHETICS
OF WILD AND SCENIC RIVERSIN IDAHO 7

E. L. Hichalson, Professor
Department of Agricultural Economics , B

University of Idaho
: Moscow, Idaho

ABSTRACT.--Describes the procedure used to estimate demand
for outdoor recreation on rivers and in development of a
Likert-Type Scale to distribute the net resource values
estimated in the demand analysis according to perceptions
that users indicated as being important to the wild and

_ scenic river experience.

P

We'soughtto develop a basis for quan- RELATIONBETWEENESTHETICS
tlfylng recreatlonlst responses to the wild ANDOUTDOORRECREATION
river environments. The quantity of such
experiences are affected by many factors: The data used in this study covered
the weather, mood of the individuals in- three areas on the Salmon River, and the
volved, tlme of year, related types of out- Middle Fork Salmon River, based on a survey

door recreation in which they participated done in 1969; and on the St. Joe River and
(such as fishing or hunting), type of water- in the Stanley Basin on the Upper Salmon

craftused (if a floatlng experience), type River, based on surveys done in 1971 (fig.
of land transport (hiking, motoring, or I). We developed outdoor recreationdemand

horseback experiences), and types of wild- models for these areas to provide the basis
life encountered. Together these are re- for valuing outdoor recreation, and hence
ferred to as the esthetic experience, for esthetics. These models estimated the

number of visitor days that would be con-
• This definition was further defined sumed at alternative costs per visitor day.

to include their perception of natural A visitor day was defined as any portion of
beauty seen on or near the river. These a 12-hour period spent recreating in the
perceptions change as one moves along a out-of-doors. Our efforts are directed
stream.,r This creates problems because it toward finding a way to allocate value to

-implies that esthetic perception is a dy- the esthetic portions of the whole outdoor
namicproblem and that a recreationist has recreation experience. To establlsh this
certain esthetic expectations when he plans relation, we sought to determine the amount
his trip that Change during the trip. of "consumer surplus" involved in the out-
Thus, any attempt to develop a single door recreation experience, and then to

valued function to quantify esthetics is estimate how much of it was related to
not likely to be completely successful, esthetics.
AS a result, the numbers in this study are
used as indexes of relative esthetic value, Consumer surplus is defined as the
not used absolute values, difference between total utillty and the

market value of a good or service. The
difference is a surplus of utility that a

• consumer receives because they get more
IP_blished.withapprovaZ of the Direc- than they pay for. This occurs because

tor, Idaho Ag_cUlt_wal E_e__nt Station, each unit of a good or service that a con- '
Agricultural Research Paper No. 7612. This sumer buys costs only as much as the last
projeot was partia/Zy fundedby the Water unit is worth. And according to the law
Resources Research Institute, University of of diminishing marginal utility, the pre-
Idaho, Mosoowj Idaho, P_o_eot No. CSS_2. viously purchased units are worth more than
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those purchased more recently. Thus he (fig. I). The Middle Fork of the Salmon
obtains a surplus_ on each of the earlier River included all of the river downstream
units purchased, from Dagger Falls and a11 of the St. Joe

River. The Stanley Basin included the
A graphic example is shown in figure area above Stanley upstream to the Galena

2. At a price Pi, the total cost (TC) is Summit area.
the area included in OABC, and the consumer

surplus is the area included in ALB for the Demand equations shown in the box were
quantity ql" At the price of P2, the total estimated for several rivers, all of which
cost is the area ODEF and the consumer sur- have quite different characteristics. The

plus is the area DLE for the quantity q2" statistics of fit for all the equations
The gain in utility is represented by the are shown in table 1. The Middle 'Fork of

area DABE. At price P3' the total cost is the Salmon River is unique for its white-
the area OGHK and the consumer,surplus is water rafting. The Salmon River is noted
the area GLH for the quantity q3" The gain for its fishing in the upper reaches in-

in utility is the area GDEH. cludlng the Stanley Basin, and also for its
; outstanding scenic beauty. The Corn Creek

and Lower Basin are noted for steelhead and

$ L , salmon fishing, Jet boating, hunting, and

Average _ . camping resources. The St. Joe River is aCostPer canoeing, fishing, camping, and hunting

Visitor CCons_or_ r iveE •
Day CS

P1 A Surplus) "_ B "

P2 D Demand Equations .

• P5 G __ Stanley Basin, N = 425

' K_ 1971 Y'40.5505+O.OO056Xli+O.0499X2i-13.1361X3719.4988X4i

TC
(Total Cost) (0.00022) (0.0272) (0.9409) (1.3763)

,, C F Where _=number of visitor days

0 ql q2 q5 Quality Xl=total income of person responsible for covering expenses
VisitorDays X2ffitotalannual paid vacation time for nonretired persons

X3ftotal transfer costs per visitor day
X4=travel time to and from recreation area

Figure 2.--Hypothetical demcnd _ve for st.JoeRiver, Sffi109
1971 _=20.425+0.986Xii-0.012X21+0.34X31-5.777X4i

recreation. (0.3926) (0.0033) (0.0321) (0.5544)

Where _-number of visitor days

Xlftravel time to and from river
X2ffimilestravelled to and from river
X3ftotal cost of trip

As consumption increases, the price X4=total transfercostper visitor day
falls, and each unit costs less. This is

Main Salmon River Areas

the mechanism that creates the consumer 1969 i. Upper Basin, N=ISO
. surplus. _=18.6233-0-6675Xli-O-7084X2?O.0002X3i

• .

(0.17004) (0.94848) (0.00019)

We used Nawas' ( 1972 ) technique to 1969 2. cornCreek, N=159
' estimate the demand for outdoor recreation. _=19"0331-0"6736Xli+l"5999X2t+O'0001X3i

This uses data obtained from recreationists (0.13121) (1.18315)(0.00024)
to estimate a demand curve for outdoor 1969 3. LowerBasin, N=304

_-17.2797-0.4921Xli-1.2347X2i+0.0001X3i

recreation. The data gathered consists of (0.07474) (0.87836) (0.00017)
user costs that are substituted for price Where _-number of visitor days
data normally used in market demand studies. Xl=tOtal transfer costs per visitor day

X2ffieducationlevel
X3fincome level

The demand for river related recreation
Middle Fork Salmon River, N=218

was estimated for the following three gen- 1969?=i2.66783-0.07879xlt+o.30243x21-0.00001xzt
eral recreation areas in the Salmon River (0.01625) (0.17429)(0.00003) •
area: (a) the Upper Basin, which was de- Where?=numberof visitordays

XlftOtal transfer cost per visitor day
flned as the river between Stanley and X_feducation level
Clayton, Idaho; (b) Corn Creek, the river x_=Incomelevel
between North Fork, Idaho, and Salmon

Falls; and (c) Lower Basin, the river
between Salmon Falls and White Bird, Idaho
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.. Table l.--Statistics of Fit for Outdoor Recreation Demand Equations

F IEquations : Date : Linearform : Log form• : N : R : R2 : F : R : RZ : 1
.StanleyBasin 1971 425 0.646 0.418 *75.4 0.706 0.498 *73.50l
St. Joe 1971 109 0.768 0.590 '37.41 0.805 0.648 *47.82I I lUpperBasin 1969 150 0.324 0.105 111.43 0.694 0.482 *45.25l
CornCreek 1969 159 0.402 0.162 *16.54 0.808 0.653 *97.15l

. Lower Basin 1969 304 0.368 0.135 *13.65 0.764 0.584 *140.41l
Middle Fork 1969 218 0.351 0.173 *3.58 0.641 0.412 149.87 J

*Signlflcantat the 0.001level.
• .

DEMANDSCHEDULES main Salmon River. The types of activities
• engaged In by recreatlonlsts on the St. Joe

Schedules showing how visitor use would River and In the Stanley Basin are camping,

change with a change of costs per visitor , swimming, boatlng and waterskling, and
day are, sho_m in table 2. Obviously, costs backpacking into high country. These are
would have to increase significantly If use largely family groups.
were to be reduced on the Salmon River or

on the Mlddle Fork Salmon Rivet'. On these The demand in the Stanley Basin and
rivers the demand is relatively inelastic, St. Joe River areas tends to be more elastic
and use would not change much wlth an in- than that for the Middle Fork and other
crease in cost. Thls relation however, does Salmon River areas because of the nature of

not hold for the Stanley Basin or the St. the recreatlonal experiences available in - -
Joe River areas, where the demand is more these areas, the types of people who re-

elastic, and use would vary considerably create in these areas, and the availability
with a change in cost. The elasticities of of areas relatively close by which could
demand differ for these areas largely be- provide substitute types of experiences.
cause of aecesslbillty and the type of out-
door recreation available. The Salmon The Middle Fork is an "Instant Wild

River and Middle Fork areas are more re- River", that is, a wild river created by
mote, thus the activities engaged in are an act of Congress (PL90-542). As such,
whlte-Water floating or Jet boating, fish- it has received an increasing amount of

ing, and Other more remote area activities, publicity since 1968 when PL90-542 was en-
Thepartles that came to these areas were acted by Congress. Consequently many
small family groups and individuals. Access more people have been attracted to it since.
to the'St. Joe River and the Stanley Basin

areas is much better because of highways. Expenditures varied from $1.90 per
There is no access to the Middle Fork visitor day in the Stanley Basin for camp-
SalmonRiver and only llmited access to the ground type recreation to $18.50 per visi-

" Table 2.--Demand schedules for Outdoor Recreation Linear Form Equations

.... Trans£ercost:Stanley: Upper: Corn : Lower: Middle:Middle : Mlddle : St. Joe
Or price : Basin : Basin: Creek: Basin: Fork : ForkII : Fork III : River

VisitorDaysConsumed
0 82.7 19.4 25.8 15.1 13.6 19.9 19.5 42.0

, i 2 56.4 18.1 24.5 14.1 13.4 19.9 19.4 30.5
. 4 30.1 16.8 23.2 13.1 13.3 19.8 19.3 18.9

6 3.9 15.4 21.9 12.1 13.1 19.8 19.1 7.4
8 -22.4 14.1 20.6 11.2 12.9 19.7 19.0 -4.2
10 12.8 19.3 10.2 12.8 19.7 18.9
12 11.4 18.0 9.2 12.6 19.6 18.8
14 10.1 16.7 8.2 12.5 19.6 18.6
16 . 8.8 15.4 7.2 12.3 19.5 18.5
18 7.4 14.1 6.2 12.2 19.4 18.4

• 20 6.1 12.8 5.2 12.0 19.4 18.2
22 4.8 11.4 4.3 11.8 19.3 18.1
24 3.4 10.1 3.3 11.7 19.3 18.0
26 2.1 8.8 2.3 11.5 19.2 17.8
28 .7 7.5 1.3 11.4 19.2 17.7
30 -.6 6.2 .3 11.2 19.1 17.6
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for day for floatlng the Mlddle Fork Salmon LIKERT-TYPESCALE ANALYSIS
River (table 3), The consumer surplus

values followed this same pattern varying A Likert-Type scale is used to study

from $3.05 per visitor day in the Stanley soclal attitudes. In such a scale, the in-

Basin to $76.88 per visitor day on the dlvlduals are asked to respond to each item

Middle Fork. The relatlon between expend- in terms of several degrees of agreement or

iture and consumer surplus was quite dlf- disagreement (Selltlz et ul. 1961 ). The

f erent in each of these demand models, next step is to identify a relatlvely large

which indicates that they reflected area group of items considered relevant to the

differences. The relation of expenditures subject matter being investigated, and ad-

to Consumer surplus was greatest for the ministering these items to a group of per-

Middle Fork Salmon River (1:4,2) and least sons familiar with this subject matter.

for the Corn Creek area (1:I.8). The St.

Joe River ranked second to the Middle Fork This was used to develop a weighted

(I:-3.6) in the expenditure consumer surplus distribution of recreatlonists' reactions.

ratio and the others ranked as follows: A variety of scales were used and the basic

Upper Basin (1:2.9), Lower Basin (1:1.6), items evaluated ranged from 9 to 22. These

and Stanley Basin (1:1.6). items were placed into four categories:

• (1) land-based experiences (camping, hik-

ing, and hunting); (2) water=based experi-

ences (fishing, Swimming, boating, includlng

Table .3.--Estimated Costs _v_ Oonsumer Jet boating and rafting, and waterskiing);

S_lusper V_sitor D_ ! (3) visual experiences (sightseeing, scenic

beauty, and photography); and (4) other .

" : Estimated : : Est. average activities (history, archeology, and scien-

River area visitor Est. average• . • _o,,,_r tlflc interest) as shown in table 4.
days _er trip expenditure . surPlu s

too.bet

I sta.ley sagi. 12.5 _ 1.90 _ 3.05 The distribution of values was based
|,St.Joe River 1971 27.7 2.50 9.00
|Uppe_ Ba,i, 16.6 4.30 12.40 on the respondents' evaluation of these

I corn Creek, 20.4 8.40 15.55 experiences Two general weighting scales| Lower Basih 11.6 7.30 11.85
| Middle Fork 1969 12.2 18.50 76.S5 were used. The first was used on the Upper

'12 hours or any part thereof.

Table 4.--Items Included in Zikert-Type Scale

: Stanle'y : Upper : corn : Lower : Middle : St. Joe

Items : Basln : Basin : Creek : Basin : Fork : River
Land 'Res'ources: ..........

Hunting X X X X
Camping X X X X
Hik/ng
Horse riding X
Motorbike riding X

Backpacking X
Picnicking X•

Wildllfe X

• Water Resources:

Fishing X X X X X

, Swimming X X X X X X

Floating X X X X X X
Pure water X

Powerboats X

Waterskllng X X
Visual Experiences:

, ' Scenic beauty X X X X X
Photography X X X X X X
Sightseeing X X

Psychic Experiences:
Adventure X

Escape from society X .
Co-..uning with nature X

(personal enrichment)
Family unity
Isolation

Other Experiences:
History X X X X X
Scientific interest X

Other X X X X X
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Basin, Corn creek, Lower Basin and Middle distribution for each area. The scale
Fork areas of the Salmon River and tribu- appears to be sensitive to the resource
tarles. _ The rating scale used was: (a) base in each area, that was reflected in

excellent, (b) _nportant, (c) unimportant, the ranking given each experience. There

and (d) no opinion. The weights attached was not an "other" experience category for

to each Of these items were: (a) excellent, the Stanley Basin area because of the I
+2; (-b)important, +I; (c) unimportant, -1. structure of the rating scale.

The Second scale was based on a re1- The goal of developlng the percentage
atlve ranlc_ng of the importance of the distributions of recreationlsts' responses
activities evaluated. This scale ranged to their wild river type of experiences
from-I, which was _he least important, to was to develop an allocation scheme that
4, which was the most important, would determine the distribution of the

, consumer su_lus among the experience pat-
terns defined by the recreationists. If

The general form of the equation used
it is'assumed that the consumer surplus isto develop the weighted scores was:

Lw = [(_2)(E)+ (1)(I) + (-I)(U)]/N a valid measure of the utility received by
Where: _ outdoor recreationists from their experi-

ences, the distributlon will indlcate how

Lw=weighted score ' they allocated this utility.E _number of excellent ratings

I _number of important ratings Results from _he demand models were

U =number ofunlmportant ratings used to develop values for each experience

N =the total number of observations category. This was done by using the
Likert-Type scale to allocate transfer " "

In ocher'areas, the calculation was
costs and consumer surplus values to the

performed in a similar fashion although the
rating schemes were slightly different, resource uses.
This occurred because several types of
rating questionnaires were used. The re-
sults, however, were not radically affected

by changing the method of rating responses. Table 5.-.Est_muted _tings of Recreutio_nl

• • E'_?ez,_.enoes
Once the welghted values for the re-

source uses Were developed, a percentage -E_er£ence : : Total: Weighted :

distribution for the complete recreation .categorles Observationsscore average Percent

experience .was determined. This made it stanley sasin A*ea _e
possible to estimate the relative importance Land 629 1,168 1.86 40
of each of the outdoor recreation categories, water 543 784 1.44 31

• Visual 398 528 1.32 29

In the first round, the definition of es- Total 1,570 2,480 I00
thet_cs was limited to visual responses. Upper Basin

Land 205 298 I•45 26
In the Second round, other types of as- water 236 233 0.98 18
thetic responses were considered in the vtsuaZ 303 558 1..84 34
analyslS .+ Other 94 II0 1.17 22

• Total 838 1.,1.99 1.00
" Corn Creek

It is impossible to develop mutually Land 275 443 1..61. 27• Water 396 550 1..39 23

exclusive categories. This difficulty Wsual $48 683 1..96 31.
arises because of a number of factors. For Other 138 1.55 1.12 1.9

Total 1,157 1,801. 100
example, there is the problem Of separation. LowerBasin
HOW does one describe an esthetic experience Land 444 507 1.14 24

Water 61.3 597 0.97 21.
so that-it does not impinge or overlap on visual 606 1,035 1.71 37
some other part of the recreation experience? Other 225 188 0.84 18
An example is whlte-water floatlng. How are _otal 1,888 2,327 100• Middle Fork River
the visual aspects separated from the excite- Land 785 640 0.82 1.6
merit of going over rapids? The procedure Water 1,304 1,734 1.33 26

Visual 922 I,594 I.73 35 ,
followed was tO assume that all these cat- Other 450 509 1.13 23
egories were mutually exclusive. Total 3,461 4,477 I00

St. Joe River

. Land 1,040 1,470 1.41 .24

Ne_ght:ed scores (table 5) were calcu- water 955 1.,1.88 1..24 22
Visual 740 I,295 I.75 30

laced for each experience category and Other 930 1,268 1.36 24
area. These were expressed as a percentage Total 3_665 5_221 100
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The estimates shown in table 6 are also reflect thelr use levels. It is J

based on a 1969 to 1971 data base for both assumed that the level of use in an area

the estimated expenditures and the consumer reflects the resources of the area and the

surplus values derived from the demand quality of the experience available in the

equations. The average expenditures and areas.

consumer surplus estimates were distributed m
using the percent distribution shown in The concept of consumer surplus is m

table 5. The values shown in table 6 can valid because it is used in determining the

be interpreted as the values related to net benefits of water resources projects

each experience category based on either (Water Resources Council, et aZ. 1973). In

expenditures or consumer surplus values per the case presented here, the totals in table

•visitor day. _ 6 are the total expenditures and consumer
surplus values for outdoor recreation in

Table 6.--Estimated Average V_lues per each area. The consumer surplus values can
be used as a net economic benefit and com-

Visitor Day by Outdoor Recreation pared with the net economic benefits esti-

Experience Categories , mated for water resources development pro-
_ ExP_I_s Jects on a one-to-one basis. Table 7 also

• Area : Land : Water : Visual : Other : Total provides additional information on how the
StanleyBasln (1971_ $ 0.76 $ 0.59 $ 0.55 $ -- $ 1.90,

st" JoeRiver (1971) 0.62 0.58 0.70 0.60 2.50 recreationists ranked their experiences in
upper Basin (1969) 1.12 0.77 1.46 0.95 4.30 terms of the value each category received.
corn Creek (1969) 2.27 1.93 2.60 1.60 8.40
Lower Basin (1969_ 1.75 1.53 2.71 1.31 7.30
Middle Fork (1969) 2.96 4.81 6.48 4.25 18.50 The recreationists ranked some experi-

• CONSUMERSURPLUS ence categories as more important than
Stanley Basin $ 1.22 $ 0.95 $ 0.88 $ -- $ 3.05

St. Joe Rive: 2.25 2.07 2.52 2.16 9.00 others. What is interesting is that those -

upper Basin 3.22 2.23 4.22 2.73 12.40 categories (visual and other) that can be
CornCreek 4.20 3.58 4.82 2.95 15.55 identified as esthetic tend to rank quiteLower Basin 2.84 2.49 4.39 2.13 11.85 .,

Middle Fork 12.30 19.98 26.90 17.67 76.85 high. Visual included the recreationists'
reaction to scenic beauty and opportunities
to sightsee and practice photography. The

These data were extrapolated from the other category included such items as the
visitor day basis to the resource values by history and archeology of the area and
multiplying the average per-visitor-day scientific interest. In the case of St.

values by the estimated number of visitor Joe River, Upper Basin, Corn Creek, Lower

days of use in the area (table 7). The Basin, and Middle Fork Salmon River, the

expenditure and consumer surplus values visual category ranked higher than all the

all reflect the distribution of the expe- other experience categories. Only in the

rlence categories as defined using the Stanley Basin was the visual resource lower

Likert-Type scale analysis. As a result than the other categories evaluated. The

the values for the experience categories reason for this was related to the way the

'Table 7.--EstimatedAggregate Values for Recreation Areas by Experience
• Categories,.7970• .

(In thousands of dollars)

EXPENDITURES
Recreationarea's : : : : :
estimatedvisitor • Land : Water : Visual : Other : Total

, days (thousands) : : " : : __
Stanley Basin (703.1) $ 534.4 $ 414.8 '$ 386.7 $ -- $ 1,335.9
St. Joe River (295.0) 182.9 171.1 206.5 177.0 737.5
Upper Basin (316.0) 353.9 243.3 461.4 300.2 1,358.8
Corn Creek (606.8) 1,377.4 1,171.1 1,577.7 970.9 5,097.1
Lower Basin (539.5) 944.1 825.5 1,462.1 706.7 3,938.4
Middle Fork . (20.4) 60.4 98.1 132.2 86.7 377.4

Total (2_480.8) _3,453.1 $2,923.9 _4,226.6 _2,241.5 _12,845.1
CONSUMERSURPLUS

Stanley Basin (703.1) $ 857.9 $ 667.9 $ 618.7 $ -- $ 2,144.5
• St. Joe River (295.0) 663.8 610.7 743.3 637.2 2,6'55.0

Upper Basin (316.0) 1,017.5 704.7 1,333.5 862.7 3,918.4
•- Corn Creek (606.8) 2,548.6 2,172.3 2,924.7 1,790.1 9,435.7

Lower Basin (539.5) 1,532.2 1,343.4 2,368.4 1,149.1 6,393.1
Middle Fork (20.4) 250.9 407.6 548.7 360.5 1_567.7

Total (2,480.8) $6,870.9 _5,906.6 $8,537.3 . _4_799.6 $26,114.4
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Likert-Type scale was developed for the Obviously the magnitude of esthetic
Stanley Basin. values measured can be manipulated to

achieve the type of result desired using
The land and water categories were the consumer surplus technique. Goals

assumed to reflect recreationlsts' percep- must be carefully defined in this kind of

tion and evaluation of their outdoor rec- research. Ireatlon activities, such as fishing, swim-
ming, •hunting, camplng, and other activities.
The visual and other categories tend to CONCLUSIONS
reflect more the psychic aspects of outdoor

recreatiOn.experiences" The quantifying of esthetic values is
- yet an imperfect art. The procedures we

The procedure is quite flexible. The developed must be looked upon with skepti-
key to the analysis is in the Likert-Type cism because of the limiting assumptions
scale. The tYpe of scale developed can in- made. These assumptions were necessary in
fluence the nature of the model used to order to make any progress at all toward
estimate the'values in the experience cat- the goal of quantifying esthetics in any
egories, A_ the present level, the cat- realistic way.
egorles were defined in terms of users'
direct responses. The use of indirect However, if water resource planners
responses would most likely improve the and researchers are willing to accept these
sensitivity of the measurement of esthetic assumptions and the overall approach, it

parameters, particularly those related to would be possible to include the direct
valuing esthetics, consideration of esthetic values quantified

in the manner done in this report as a part " "

of the process of evaluating wild and scenic
The relation• between the experience rivers. This should be done with the full

categories may be evaluated in alternative knowledge and understanding of the limita-

ways when one considers esthetics. It tions of the method. If done in this fash-
would be quite easy to combine the visual ion, it would permit planners to directly
and other categories under the esthetics indicate the value recreational users put
•heading. These items were history, scien- on the experiences they have with the water

•tific interest, and archeology, which tend resources being evaluated.
tO increase one's appreciation of an area.

If this approach were to be used, the impact This technique needs more study and
on the estimated value would be great, research to determine its consistency, and

The "other" category accounted for a range the stability of the distributions that
of from 18 to 24 percent of the distribution have been developed. Will they change as
o'fValues. the cost of recreation increases? Economic

theory would lead one to believe so, Just
An example of the increases _in es- as the quantity of recreation consumed

thetlc value would vary from none for the would tend to vary with the cost of the
Stanley Basin, which had no other category recreation trip.
due to the design of the questionnaire used• .

to develop the Likert-Type scale, to 58
percent Of the tqtal value on the Middle Although esthetics ranked high, based
Fork. At the margin, the St. Joe River on the visual experience category, it
would gain the most- (24 percent increase); should not be assumed that people would be
the Lower Basin area the lowest (18 percent wi11ing to pay high prices to enjoy them.

increase) " Esthetics are only a part of the overall
' recreation experience; therefore, the lack

The range of esthetic values involved of a direct pricing mechanism may be the
would vary greatly. The consumer surplus reason it had such a high value. If fees
value related to esthetic appreciation were imposed on recreation based on the
would increase from $548,700 to $909,200 results of the demand analysis, recreation- .
on the Middle Fork, where the percentage ists' responses to increasing cost levels

increase was the greatest. In the Lower for outdoor =ecreation would likely be
Basin area, the consumer surplus for es- reflected in less use. The elastlcity of
thetic value would increase from $2,368,400 demand would be an important factor in

to $3,517,500 The magnitudes reflect the accounting for the value of all the expe-
quantity Of use each area receives, rience categories.
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The Likert-Type scale indicates the the Likert-Type scale analysis most likely
way recreationists would distribute the underestimates the value of esthetics
value of their experiences among the sev- ( Cicchetti and Freeman 1971 ). However,

eral categories. _ The option value is de- because no other approximations of esthetic
fined as the value existing for a good or value have any emperical basis, this

service that should be added to consumer Likert-Type consumer surplus approach is | ._
surplus when there is uncertainty in a useful approximation to the quantification ] m
demand '. This is not included, therefore, of esthetic value.

J
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. VARIATION AND RECREATION QUALITY IN RIVER MANAGEMENT

_Th om_ S A. More
, Research Forester, Amherst, Massachusettsj I

Robert O. Brush, Research Landscape Architectj Amherst, Massachusettsj . I
J. Alan Nagar, Project Leaderj Syracuse_ New York,

Northeastern Forest Experiment Station

ABSTRACT.--Varlation in the river environment is a major
determinant of the quality of river recreation experi-
ences. In river canoeing, there are four main sources

of variation: psycho-social variation, landscape varia-
. tion, river variation, and variation inherent in the

. activity itself. By considering how these sources of
variation interact, it shouldbe possible to affect the

quality of the recreation experience and accomplish other
. management objectives as well.

Imagine three families on canoeing has become an ordeal to be survived rather
Vacations. For the first family, every- than a pleasure.
thing is perfect. The days are sunny and

warm, the evenings Just cool enough, and a
gentle breeze carries the sweet smell of These three examples represent varia-
the forest. The river is Just difficult tions in recreation quality, and most of us
enoughtoprovide some excitement without can readily recall similar variations.

undue rlsk. Providing quality recreation experiences
should concern all land managers who ad-

Members of the second family are minister rivers used for recreation. After

experienced white water canoeists. But all, providing people with benefits is

they find that the stream recommended by a the real reason resource managers are in
frlendmeanders lazily through pine plan- business. Yet, what is quality? Too often

• rations and offers little challenge. Fur- we are ready to prescribe what we llke best
• thermore, there is llttle wildlife or change as the formula to be applled across the.

of scenery to break the monotony. Feeling board. The trlck, however, is to find a
rather cheated, these people are not logically censistent framework that will
enjoying themselves and are anxious to get help us understand recreation quality for
thetr! p over with so they can do something other people, not Just ourselves (Wagar
else. • 1966).
,

Peopleln the third family have bitten In this paper, we will examine the
off more than they can chew. They have importance of variation in providing quality
chosen a stream wlth rapids beyond their recreation on rivers. After a short look

ability and :would gladly quit. However, it at basic relatlens, we illuet_ate thei_
is impossible to Paddle upstream to their application to one type of rivez recreation-- 0

starting point, and they have no options canoeing. While the relat@onswe suggest
for getting out until reaching their desti- stem from basic psychological theory rather
nat10n. Theyhave already tipped over than empirical testing, we do feel that

twice, have lost some of their equipment, they offer the river recreation manager
and have badly dented their aluminum canoe, some insights into concrete management
They are nearly terrified, and their trip problems.
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-. THE NEED FOR VARIATION unchanging are disliked, as are environ-
ments that are excessively complex or

As biological and social creatures, chaotic. In between, there is a mid-range
people have a number of different needs: of variation that people prefer, and at some

hunger, thirst, cravings for affection, point there is an optinal" level of stlm-

physical activity, etc. All play an Im- ulation. This would be the point of great- I
portent role in motivating human behavior, est preference (fig. I). The three families

One of the least obvious, but most impor- mentioned above can be located on this pref-
tent of these needs is the need for varia- erence curve, and by thinking in these terms,

tion in environmental stlmulation. Work we can begin to understand why they reacted
on this need Began when it was discovered as they did.

that prolonged exposure to monotonous envi-
ronments could have pathoiogical effects on
people (Herron 1957). Imagine participating
in a sensory deprivation where all stimu-

lation is b%ocked out. In such settings, }
people experience inte!lectual disruption, [
Severe emotional disturbance, and even m

hallucinations (Dember 1960). While this ,

Is.,"ofcourse, extreme, the implications
are quite clear--people dislike simple, _
monotonous, unchanging environments _ _ _'

. /On the.other hand, some environments ,,=,
may offer excessive amounts of variation or m_ / _ ____\ AMOUNT OF "

stimulation. Remember the first time you x J i :_

drove in some large and unfamiliar city?
While. everything was still.new, you probably

were acutely aware of the enormously varied m

stimuli With which you were bombarded.
Cities are normally places of high stim-
ulation because"of traffic, noise, bright !.lights, and the virtually endless variety

of people, places, and obJects, and this
in itself may have pathological consequences
(Milgram 1970). Excessive variation in a Figure l.--Relation between preference
chaotic environment quickly overloads amount of variation (adapted from Walker

people and creates feelings of stress. 19?_).

Fortunately, we can usually adapt to In this way, management has an oppor-

levels of variation and stimulation that tunity to affect the quality of the recrea-
may at first seem overwhelming. The routine tion experiences a partlcular river pro-

subway ride, during which a New Yorker vides by regulating variation. This is a
dozes or reads his paper, w0uld at first general principle that holds true for dif-
probably terrify the Australian Bushman as ferent types of rivers and different forms
it rushed him noisily through darkness with of river recreation activities. What fol-
unexplained noises, flickering of lights, lows is an attempt to show how this might
smells, and lurching changes in direction, be applied to one type of recreatlonal

More technically, repeated exposure to the activity: canoeing in a natural environment.
same types of stimuli tends to reduce the

impact that those stimuli have on a person.

(Walker 1972). Therefore, we expect that THE CANOEINGENVIRONMENT"
the expert canoeist and the novice might SOURCESOF VARIATION
have Very different .emotional reactions to
the same stretch of river. There are four main sources of varia-

• tion in river canoeing: psycho-social vat-

Thus, there is a relation between iation, landscape variation, river variation,
the amount of variation in an environment, and variation inherent in the activity it-

and people's preferences for that environ- self. Each of these contributes to the
ment. Envlronments that are too simple and quality of the recreation experience.
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., Psycho-SocialVariation forest vegetation to create different Visual
effects.

Psycho-social variation encompasses m
differences both within and between indl- Along the river banks, vegetation is
viduals. Important sources of individual often dense and luxuriant due to the large "_
variation include variation in abilities, amounts of available moisture and sunllght. ! |physical condition, and experience levels This vegetation frequently creates a vis-
as well as indlvidual differences in expec- ually impenetrable wall. There are a number

tations, Satisfactions, perceptions, and of different ways that this wall can be
motives (Knopf et uZ. 1973). Sources of modified to create variation. First, the
social variation include other river users distance between the forest edge and river
(canoeists, fishermen, riparian property bank can be varied. Trees can be harvested "

owners, etc.) and management personnel to create meadows or clearings at intervals.
(rangers, outfitters). Relatlons between The size of the opening and the setback of
canoeists and Other river users may range the far edge can be varied from one setback
from coexistence to confllct (Knopf et ul. to the next. Thinning and pruning out
1973, Peterson 1974, Lime 1975b), although branches, vines, and understory vegetation
the reIations between canoeists and man- is another way of breaking up the wall of

agement personnel appear cordial (Peterson vegetation. Once the initial edge is opened,
1974). , stocking levels can be varied in the stand

m" beyond to permit more or less visual
penetration. T

Over _ome of these sources of varia-

tion, the manager has little or no control; Controlling the sequence of stands is

an argument between friends can ruin an also important in producing high quality . .
experience. On the other hand, many of the experiences. Long stretches through any
management techniques developed in wilder- partlcular type will produce boredom and
ness areas may be applicable to river man- monotony no matter how interesting that

agement. For example, in canoeing the type seemed at first. Type changes from
group may become the basic unit of social old to young conifers, to meadow, to hard-
interaction--the presence of other groups woods, to shrubs, etc., will keep the amount
is resented much more than the numerous of landscape variation fairly high, thus

numbers of one's own group. Control of maintaining visual interest. Hopefully,
numbers, use periods, and itineraries can such manipulatlons could be coordinated
be used to reduce contacts between groups, with other forest management activities,

When possible , careful control of conces- in order to reduce the cost of applying
sions and land uses should be exercised, them.

Zoning and land acquisition can reduce the
impact/of competing uses by separating them,
either in space or in tlme. For example,

water skiing is sometimes restricted to RiverVariation
certain hours, and horsepower limits and

padd!eb0at regulations can help to keep The river itself is a major source of
different klnds of boaters separate. Most variation. Its width, depth, distance to

of these techniques are familiar to resource the next bend, the height and slope of the

managers ._ banks, water color and purity, and the con-
tent (anlmal, vegetable, or mlneral) are

Landscape Variation all variable. Islands, too, add variety and
stimulate user curiosity. But, for canoeing,

Much of the variation _in canoeing comes perhaps the most important sources of var-
from the landscape around the river. To iation are the speed of the water and the

illustrate how trees can be managed to cre- extent and dlfficulty of rapids, if any.
ate a more stimulating visual environment In some cases, where there is an excessively
for canoeists, let's consider an example long stretch of calm, slow water, it may
of a monotonous reach--one that is usually be possible to narrow the channel and add

dull and uninteresting. Imagine a sluggish, rocks or boulders to break up the monotony.
nearly straight stream, about 80 feet wide Or, if rough water predominates, it might
with trees and vines forming a wall of be slowed in some places by creating pools.
vegetation right at the water's edge. This
corridor-like reach of stream could be made Change between river conditions is
more interesting merely by altering the essential for quality recreation experi-
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.ences. Too many stretches of rapids may vision will be limited primarily to a 180°

contain too muc h information and require range centered straight downstream. Thus,
the Canoeists to be ever alert, reducing the view upstream should probably concern

the quality Of the experience. On the other us less than the view downstream.
hand, a long, straight, calm stretch'of
river can become rather like driving through Another limiting factor can be the
the midwest in the middle of the night, height and slope of the banks. High, steep

Balance is required, banks may create a short viewing distance
limiting the need to deal with any but

Variationin the Activity streambankvegetation. Other vegetation
may be more important where banks are low

Canoeing is, in essence, a Journey and the llne of sight is nearly horlzontal.
through both time and space. As such, some
variability is inherent in the activity it-
self. Over time, the canoeists themselves In some instances, the sources of vat-
may change--blisters develop, muscles begin iation can themselves be limiting. In long,

to ache, backs get sunburned, people become calm reaches of rivers (i.e., when river
more relaxed, etc. in fact, we may be variation is low), providing variation in

dealing with verydifferent sets of people , the landscape may be especially important.
on the fourth day of a trip than we were on In areas of moderate white water, however,
the first, there may be less need to manage the land-

scape. In fact_ a competing land use may
be less noticeable here than elsewhere be-

From a spatial standpoint, virtually cause people's attention will be focused on
every stroke of the paddle changes the the river. In areas of extreme hazard
canoe's position. Since most canoeists (stretches of river with dangerOUS white
have limited time, they will probably have water or "sweepers"), it may actually be

goals in mlnd--that is, specific physlcal desirable to promote monotonous landscapes
points that they will strive to reach by a in order to focus people's attention on the
certain time. A goal might be a campsite, river. Thus, by manipulating these sources
a POint of scenic Interest_ a portage, or of variation relative to one another, it
the end point of the trip. Managers can should be possible both to affect the quality

create or remove goals, and also provide of the experience and accomplish other man-
landmark stlmull that show canoeists how agement objectives as well.
far they have to go to reach the next goal.
Addlng landmarks or attractions can increase
the quality of the experience. I

" CONCLUSION

INTERACTION BETWEEN SOURCES OF VARIATION In this paper, we have tried to examine
the relation between variation and rec-

When we speak of recreation, we usually reatlon quallty_ and to illustrate how this

mean a total experlence. Each source of might be applied to river management for
•- variation contributes to this total. While canoeing. There are probably other sources

it maysult our purposes to break them down of variation, but the same basic relations
•into convenient subgroups, in fact they act should apply, both for canoeing and for

Jointly to produce a total canoeing expe- other kinds of river recreation as well.
rlence. Therefore, we need to consider how Indeed, many of the appllcations to other

they fit together from both a management and activities may be similar to those described
a recreationlst point of view. here. However, variation is only one deter-

minant of recreation quality. In some

First, canoeists see the landscape from cases, stimuli that could provide variation
a specific vantage point. Their range of might conflict with other motivations of

users, thereby reducing the quality of the
experience. For example, a simple way to "
provide variation along a scenic river

IMore, T., and G. Buhyoff. On-site would be to put up billboards of different
be_rpior in forest recreation aPeus: u sizes, shapes, and colors. Obviously, how-

theory of recreation quality. Unpubl. ever, this would conflict with some of the
manusoPip_ on file at Northeast. For. other important motivations of canoeists
Exp. S_n. j _nherst_ Massachusetts. llke the desire to experience an unchanged
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natural environment. Careful thought is Managing for variation can be a useful tool

necessary, for accompllshlng management objectives.
, _

Yet, the creative manager can still do
much to influence recreation quality by con-
slderlng the role of variation. In most ACKNOWLEDGMENT | |casesb we should strive to heighten the

quallty by providing variation. However, We are indebted to Drs. Richard Knopf
in a few cases it may be desirable to man- and Douglas Wellman for their most helpful

age for reduced quality by promoting monotony, comments on an earlier draft.
• .
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EFFECTSOF NATIONAL PARK SERVICE
AND FORESTSERVICEREGULATIONS

ON CONCESSION OPERATIONS

!

C. R. Mtchael Parent, Aesooiate Professor
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Loganj Utah
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ABSTRACT.--Examines the impact of USDA Forest Service and
_, _ National Park Service regulations on elements of market

structure and conduct for commercial float trip companies
under their respective _urlsdlctlons. Dlscusses prlce
and quantity aspects of demand and differences in regu-
lations.

The underpinning of our social and dustry, the fixed costs incurred by a firm
economic system is the allocation of scarce _re of such magnitude that the long-run
resources through the freemarket process. •average total cost for a firm declines.
Bas!cal!y, in most industrial settings we Therefore, as the price charged must cover
assUme that resources will be allocated to average cost, the consumer is offered lower

uses where they will fare best. This means prices by a regulated monopoly than would
thattheprlce system will value resources be available from multiple producers in a
consistent with demand and that production, free market setting. There are other such
land, labor, and capltolwi11 be channeled imperfections as a llmlted physlcal spec-

intoproductive uses to provide needed set- "trum (the broadcasting industry), very
vices and products. The concept of demand scarce resources (extractive industries),
therefore, has two dimensions: how much is and at least theoretically, chronic excess

sought and at what price. If the supply of capacity (found in overly mature or ex-
a partlcular product falls short of the a- plolted markets).
mount desired by consumers, prices will in-
crease. This provides a slgnal to industry Externalities also are not considered

tO transfer resources to that pursuit which adequately by the market process. For
• Will best meet consumer expectations, example, the costs of pollution or of so-

.clal benefits, such as education, may not
Unfortunately, workably competitive be properly considered by industry or con-

markets (an assumption of the free market sumers because the private returns are not
process) are not found in all industries, sufficient to cause appropriate investment

,Even if they Were, there are still exter- . in them.

nalltles and imperfections in the market
process that tend to Justify the existence
of lndependentregulatory agencies to regu- There are conditions rapldly develop-

late monopolies or near monopolies that are ing in markets that rely upon publlc land
likely to develop under such imperfect con- and water resources administered by govern- .
dltlons, mental agencies. One is the commercial use

of scenic and white water rivers on publlc

The classlc example of a hlghly con- lands. These rivers are a very scarce re-
centrated industry under the regulatory source. The utillty derived by consumers
oversight of an independent commission is (float trip passengers) can be substantial-

the publlc utility industry. In this in- ly diminished by overuse of the resource.
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. There are numerous analogies that can for river trips that is contributing to po-
be drawn between the traditional, regulated lltlcal tension and an overall reduction in

industries, andthe river running industry, the quality of the river experience. Price
For example,..the Civil Aeronautics Board ceilings (price control) result in a pro-
(CAB) allocates routes to various airlines duction, cost-cuttlng orientation by com-

..the National Park Service (NPS) allo- mercial outfitters that tends to reduce the [ Icates sections of rivers to various conces- quality of the float trip experience and
sions. The CAB regulates the number of contributes to crowding. While the intent

flights and orlginand destination of these was to provide a bargain for the float trip
flights...the NPS regulates the number of customer, the net effect is the opposite. .

floats andpoints of embarkation and de- Seemingly innocuous regulations, e.g. life
barkation. The Interstate Commerce Commis- vests, have economic overtones that may ad-
sion (ICC) establishes load limits for com- versely affect the overall safety of a
m0n carriers..the USDA Forest Service float trip operation. The added increment
(USFS) establlshes carrying capacltles for of safety as a consequence of the better
rafts. The Federal Communications Commis- and more expensive life vests that might be

slon (FCC) regulates entry into the broad- requlredmay reduce needed expenditures for
casting_industry through llcenses...the maintenanceon floatlng or land/alr trans-
USFS regulates entry by issueing limited portation equipment and/or boat operator

special use permits. Thus, resource man- ' training. This could result in a lower
agement agencies have been placed in the overall safety factor. One can't place
position of the traditional regulatory a- limits on use, ceilings on price, require-

gencles. The rapid escalation in use of ments on certain types of investment, and
the scarce resources they administer will restrictions on certain activities and
force these agenciesto examine first, the expect that aIZ the results will be those "

ecological consequences; and flnally, the that were intended and dlrectly related to
economlcconsequences of regulations and the specific regulations. In fact, this is
resource use much in the same way the tra- precisely the reason economic impacts of

di_ional regulatory agencies have had to partlcular "envlronmental" decisions should
address such issues, be studied and are speciflcally required by

the Environmental Impact Statement (EIS)

An example can be isolated in the USFS process.

regulation of ski areas. Initlally, spec-
ial use permits were routinely granted;

then safetY and environmental consldera- The need for an understanding of thetions became more important; concern for a
quality experience followed; now lift tick- economic consequences of regulations and

administrative action is even more critical
et PriCing , design specifications, and re-

where agencies exercise specific controlstricted entry are serious problems. Rec-
over the business practices of a firm.reationaluse provided by commercial out-

fitters _n rivers is now probably well into Frequently, the result of a particular reg-
ulation or administrative decision by regu-the second level of evaluation by most re-

source management agencies, latory agenclesmay be witnessed outside
• the geographic limits of their regulatory

authority. The effect in a ski area may be
• THE PROBLEM economical, social and/or environmental.

When ski area Is built in a canyon, it may

Increasingiy_ various regulations are affect water quality for a town below,
being added to the existing list with lit- cause a change in the soclal structure of
tle understanding of their effect upon the the community, and require increases in the
economic characteristics of commercial out- bonded indebtedness and taxes to provide

fitters or float trip users. Most policies the necessary services--water, waste re-
and regulatlonsare intended to enhance and moral, protection, health, school, etc.
protect the environment and scenic quality Or, a user limit might reduce the tax base,
of wild andnear Wild rivers. However, the cause unemployment, and allow the appear-

results may be counter productive or at ance of the community to deteriorate. Of
least diminished from what was intended as more immediate concern perhaps is where two

a consequence of unanticipated economic im- resource management agencies are in close
pacts. For example, user limits placed on proximity and decisions in one, the NPS for

certain river systems (an economic produc- example, may have an immediate effect upon
tlon quota) has resUlted in a black market the other, the USFS, for example.
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.. THE SNAKERIVERCASE gan in the late 1950's on the section of .........'
river in Grand Teton National Park. Little

The Snake River in northwestern Wyo- regulation was in evidence and float trips

ming offers an excellent opportunity to ex- d_idnot have a commercial character. Stops
amine the close relation between two re- were frequently made to view animals and

sources regulating agencies, the USFS and investigate bald eagle, red tail hawk, os- i |
NPS. The Snake River originates in the prey, and great blue heron nesting areas.
Teton Wilderness area and gains substan- This practice was discontinued voluntarily

cial SiZe as it flows through Yellowstone between 1966 and 1968, and, subsequently,
NationalPark. As the river exits Yellow- by NPS mandates when use levels became too
stone, itS size and access affords the great and scheduling became a problem. No
first opportunity to float the river com- motors are allowed on the Snake River with-

mercially or privately. There is a short in the Park. Similar growth patterns oc-
section (3 miles) of white water, a four to curred more recently in the Snake River
six rating depending on water and weather Canyon, but motors werenot excluded. How-
conditions, then a high quality scenic sec- ever, under recently-issued use permits,

tlonthat flows through the Rockefeller . motors are not generally permissible except
Parkway into Jackson Lake and Grand Teton on rescue craft and to tow boats through
National Park. This section of river, how- the backed up waters of Palisades Reser-
eve_, provides only a very small portion of ° volr.
the user days on the river. The water flow

is dependent upen snow melt; hence, it only A CategorizatioB of Ecenomic Regulations
provides spring and early summer floating.

Economic regulations governing commer-

The S_ake River below Jackson Lake Dam clal use of rivers are applied at two lev- - -

is subject to fluctuatlon between early els. These regulatlons by the USFS and NPS
summer and fall; however, the impoundment affect the market "structure" and "conduct"
behind Jackson Lake Dam provldes some sta- of the industry.

blllty (an average flow between 3,000 and
4,000 ftS/s during the summer with a The terms "structure" and "conduct are
floatable range between 400 ftS/s and familar to most economists as two of the
15,000 ft3/s). The section between the princlple components of the Industrial Or-

entry of Paci£1c Creek (4 miles downstream ganizatlon (IO) model. In this case, how-
of the dam) and Moose provides a 25-mile ever, the constraints on structure and con-

scenic river within Grand Teton National duct are a consequence of USFS and NPS reg-
Park. There are intermediate entry and ulatlons and managementpollcy rather than
exit points and 80 to 90 percent of the the unregulated workings of the market
commercial floaters are on the section be- place. Structure refers to the character-

tween Pacific Creek and Deadman's Bar or istics of a particular industry rather than
Deadman's Bar and Moose. The commercial that industry's activity. Elements of

outfitters operate under concession permits structure include concentration, which re-
issued by the NPS. fers to the number of firms and their re-

spective market shares; entry barriers,

which refers to the type and size Of econo-
Farther to the south, the Snake River mlc limitations facing firms attempting to

flows through the Snake River Canyon, which enter the industry; and, to the extent to
is under the Jurisdiction of the USFS. In which the industry is integrated, which
the past, administratlon of the Snake River refers principally to a relation in suc-
Canyon was under the Targhee National For- cesslve functions dependent upon one a-

'est. Since October 1976however, it has nother in the dellvery of the product to
been administered by the Bridger-Teton the consumer. These areas are of principle
National Forest. During 1976-77, the concern to the resource management speclal-

Brldger-Teton will make a study to deter- Ists of the USFS and NPS as is evidenced by
mine the extent to which the Snake River existing regulatlons. Some economics may
Canyonwill qualify for designation under isolate other elements of market structure; ,
the Wild and Scenic Rivers Act. The there certainly are other supply and demand
commerclally-run section of river is ap- constraints that are characteristically
prOxlmately 8 miles long with short rapid associated with structure.
stretches rated up to a 7 or 8.

Commercial float trip operations be- Structure refers to the characterls-

336 .
,



o

tlCS of an industry, conduct refers to the ferentlatlon, and integration within the
activities or behavior of firms in that industry. As a consequence of this con-

industry. Traditional economic theory ex- straint, the USFS has.become the surrogate
amines conductoptlons (I) decisions re- for competition and is forced into a posi-

gardlngprlce and (2) decisions regarding tlon of regulatlng specific aspects of

output. However, Conduct can be expanded conduct. Ito include those activities of the firm re-

lated tO'the marketing of its products or The most important of the regulations
services' pricing,, product differentiation of conduct concerns the number of boats a
decisionS, personnel decisions, transporta- permittee is allowed to have on the river

tion, advertising, and generally any other at one time. The number is based on the
aspect of thebusiness associated with pro- average number of boats floated by the per-

vidlnga float trip experience for river mittee in the 1973-74 base years. In addi-
users, tlon, 25¢ per person fee is charged each of

the outfitters. Hence, if a particular

TheUSFSuses speclal-use permits to outfitter floats I0,000 persons, their fee
commercial float trips on the canyon sec- . payable is $2,500. Each permlttee is re-
ti0ndfthd Snake River In their appllca- quired to maintain insurance at minimum

tlons for such permits , commercial out- levels of $10D000 for property damage and
fitters request boat launchlng and exit ' $25,000 for singles case, and $25,000 for

siteS, stops in route, and describethe multiple case personal liability. Coast
type of floatlngcraft to be used. The ap- Guard-approved llfe vests must be provided
pllcantalso forecasts the potentlal number for each passenger includlng the boatman.
of Indivlduals who will be floated during However, their regulatlon does not require

the season. A permit is then issued that that the vest be worn by the passengers. .
typically includes the followlng items: The USFS encourages the vests to be worn
(1) usesltes on natlonal forest lands (2) because they notify insurance carrlers
restrictions concerning the use sites if if they notice that passengers are con-
any (3)lunch stops and camp sites (4) sistantly not wearing the life vests. All

types of boats authorized (5) number of of the above regulations of conduct affect
boatspermlttedat one time (6) boat names the price and output decisions of the
(7) the period of use (8) the initial au- various firms.
thorized use asan estimate of the number of

people to be servedand (9) the fee, calcu- There are two other notable regula-
lated at 25¢ per person (minimum fee of tlons affecting conduct that probably do
$25) to be paid based upon the estimate of not have an impact on price or output for
the _nltlal use. There are 32 other gener- the various firms. (1) A trip ticket must

alprovlsi0n s that clerlfy and expand the be filled out for each passenger in trlpll-
basic speclal-use permit, care; the first page is deposited at the

• launch site, the second at the exltslte,
and the third retained by the permittee.

Most of the USFS regulations affect The tickets are used to calculate the final
the conduct of float trip companies rather franchise fee. (2) The USFS also requires

than thestructure of the industry. The that all advertising be truthful and stlpu-
more important regulations affecting struc- late the specific Natlonal Forest lands
ture and conduct are as follows. The num- within which the permittee is operating;

bet 0fpermlts to float the river have been however, it does not require approval in

fixedby the Forest Service on the basis of advance for advertising.
those issued in 1973 and 1974. Hence, en-

.try into the float trip industry may only
be allowed'should an existing firm choose The NPS offers many slmilar regula-
to exltthe industry. Even then, however, tions but includes a few additional regu-

a new flrmmay _ot enter the market if any latlons. Generally NPS regulations are
existing flrm chooses to purchase the al- more pervasive than USFS regulatlons.
lotment of the flrmwhlch is leavlng. Re-

Cently, the USFS has allowed existing NPS limits the number of concessions '

£1oat_trIp companies to buy the allotment to those that were in existence in 1972.
of f_rmsleavingthe industry. This one Three-year contracts are issued except for
single regulation of structure affects the three concessions whose right to operate on
concentration of the industry, entry bar- the river is included as part of their
rlers, thelevel of industry product dif- overall concession permit to provide food
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and lodglngfacil_tles among other types of mlssionersrecognlze the positive aspects of
tourist related activities. The h_S also occasional entry, exit, and transfer of
has a mandate under public law that the routes. One difference is the source of
concession contracts cannot be transferred the authority for each. The USFS regula-

or assigned. In fact, Public Law 89-249, tions have a more informal land management
The Concessions Policy Act, speclflcally policy background than do the NPS regula-
forbids chattel value to accrue to the con- tlons. The USFS regulatlons are baslcally
cession contract. This of course poses an supported by a general mandate to manage
interesting dil_ for the National Park public lands under their Jurisdiction. The
Service because this makes permits extreme- NPS situation, however, has a specific con-
ly valuable. Several concessionaires who gressionalmandate in the form of the Con-
have ceased to operate on the river, how- cessions Policy Act.
ever, have not been able to sell or trans-
fer their permits because the NPS will not The specific control of conduct by the
reallocate the user days. Recently, one two agencies has some notable differences.
conCess'ion permit was transferred to an ex- In contrast to the USFS policy of limiting
isting concessionaire by the h_S. The the number of boats at one time and limit-
transfer basically means that the conces-0 Ing certain permittees to specific launch-
sionaire is allowed to launch an additional ing times, the MS simply states that the
number of trips per day. As the concession total number of trips taken during any one
permlt was reissued by the NPS and not sold day is limited by a formula based upon pri-
by the former concessionaire it is unlikely or use in a base year. Thus, in the one
that any value did accrue to the former NPS concessionaire can have 20 trips on the
concessionaire Unless there was a private river at onetime. However, under normal
transaction between the recipient of the operating conditions, trips are usually
new allocation of the user days and the dispersed throughout the daylight hours.
£ormer concessionaire. At the more popular launch times and ap-

proximately 2 hours after launch at the
NPS regulations llke USFS regula- more popular landing times, crowding on the

tions limit the normal competitive aspect river and in particular crowding around en-
of a market place as a consequence of en- try and exit points can be a serious prob-
try, exlt, and trade among the member firms lem; more so under the NPS Jurisdiction
of the industry. The effect is to develop than under USFS Jurisdiction.
very high artificial entry barriers and,
:consequently, a concentrated market. The NPS has a franchise fee system

basedupon a graduated scale calculated as

The NPS has two additional regulations a percentage of gross income. The fee
that affect elements of market structure, schedule is as follows: first $40,000 of
The types of boats used must conform to revenue, 1/2 of 1 percent; from $40,000 to
general NPS standards. While not of major $100,O0O, 1 percent of total revenue; and
significance, this regulation does have over $i00,000, 1 1/2 percent of total reve-

some impact on the amount of product dif- hue. Certain operating expenses may be de-
ferentlation and the general investment de- ducted from gross income prior to calcu-
clslons for the industry. The NPS also re- latlng the franchise fee. Hence, assuming
stricts conceasionaires to launch sites, i0,000 persons Were floated by a particular

This constraint actually produces a spatial commercial trip, the NPS fee would be ap-
duopoly, of sorts, because certain sections proximately $.600while the USFS fee would
of the river become allocated specific con- be $2,500. It may seem that the conces-
cessionalres, sionaire under the NPS Jurisdiction has the

advantage of a better fee system; however,
Although there are differences between i0,000 passengers translates into total

the USFS and the NPS approaches tO regula- revenue of $100,000 under the NPS jurls-

tlng the commercial users of the Snake Ri- diction and 10,000 passengers translates to
vet, these differences as measured by the $150,000 under the USFS Jurisdiction. On
structural impacts are not too significant, an equilivalent total revenue basis, the
This is not because the regulations are NPS commercial outfitter pays slightly less

tr!vlal. The llmlting of commercial pen- rent for his use of the asset. However,
mltstothose in prior existence, does have their fees cannot be considered a financial

a major affect on the industry. Even the burden for the rent of a protected market
Civil Aeronautics Board (CAB) does not ex- position insulated from outslde competl-
ercise such absolute control. The CAB corn- tlon.

.
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Other regulations governing conduct 03\ s
under the NPS system are more specific than D2 _ i
those of the USFS. For example, advertls- N
•ing must receive prior approval; the NPS P3
approves all prices; full accounting state- _ I
meritsmuSt be submitted annually; a 10-trlp
training period is imposed on all new boat-
men; first-aid training for boatmen is man- O_

datory; .the concessionaire must carry in- _ P2
surance but, the levels are not specified;• O

llfe vests must be carried; and there is an _ P1-
upper limit on the number of boats which

may be launched in any one day. Generally, _ 3
if the NPS so chooses,they exert regula-

tory authority over conduct than does the
USFS. -, _.

I D 1 I I
I I

, " dl 02 03
• Supply-DemandRelations FLOAT TRIPS IN PASSENGER DAYS

One,could. Correctly conclude that the

two most important effects the regulating Figure 1.--I_aot of supply oonstraint on
agency has on the float trip industry are p_ces and output of float tr_ps. , ,
limits on supply (structure) and the regu-
latlon of price (conduct). Figure 1 out- blondes only, age, etc. The issue then
lines the potential problem_ associated becomes whether or not the new rationing

with limits on supply and price. Notice _ process is as equitable, effective, or
that the supply of passenger days could in- efficient as the price system.
crease as price increases up to the level

of output (passenger days) Q2 where output Comparing the supply-demand schedule
is constrainted. Suppose the demand for in figure 1 with the Snake River experience
float trips is given by the demand curve, under NPS Jurisdiction shows how price has

DID 1. The equilibrium price is P1 and the influenced the total number of commercial
equilibrium output is QI" If the demand floaters. Table ! presents float trip use
curve ishould shift to D2D2, price would in- data on the section of river under NPS Jut-

crease to P2 and the quantity of output to isdictlon. The annual rate of growth is
Q2" Now, if demand shifts even further to 0.25 percent. And, the number of commer-

D3D3 , the equilibrium price increases to P3 clal floaters has remained constant. How-
but output remains at Q2 because of the ever, from 1973 through 1976, the average
constralnt on output. Thus, with the cur- price of a float trip rose from $7 to
rent regulatlons on supply, price would in- $9.50. This is an average annual increase

crease in order to clear the market place of 10.72 percent. It is obvious that de-
and the quantity of output would not mand has increased by some measure. Orb

change. If prices are not permitted to in- as expressed in figure i, demand has

Crease to P3 but remains at P2, demand will shifted from D2D2 to D3D 3. The fact that
exist for Q3 passenger days. If such ex- requests for float trip price increases
cess demand is allowed to perslstj some were approved by the NPS probably explains
_other means of .rat.lonlngmust be employed, why the NPS did not have to provide some

i.e,, first come first served_ attractive rationing scheme to river use or do battle

Table l.--Number of floaters on the Snake River in Grand Teton National
Park, 2973-29761

• m

I : ....Couuae_c_al : Commercial : Private : Total :

• Y,,ea,r : trips : customers : floaters : use :Commercial I Prlvate
.- _#_ber -- Peroent - -

• ,. _ 1973 6441 67,500 6,500 74,000 91 9
I 1974 5688 59,500 7,000 66,500 89 11

| 1975 6515 68,277 4,250 72,527 94 6
11976 6382 ...... 68.002 3m800, 71_802 95 , 5

_ _at _vip use fi_raa probably sZight_y understate the total seasonal use.

.
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with concessionaires who were trying to _ .....' ,
get their allocations increased. D3

The same supply-demand relation D2

exist s ,under USFS jurisdiction. Unlike
the NPS case, however, the USFS has not _ • / mregulate d supply as directly, and permit- _
tees have not increased price because there

is the possibility of adding additional o_

trips. Price has stayed constant at $15 _ P2 S 'perpers0n (.grouPand age discounts ex- _

cluded). Commerclal use has increased at _ PI ...... i

(table 2). Figure 2 graphically portrays _ 3
the USFS supply-demand relation; 'output

moves from Q2 to Q3 as demand shifts from

D2D 2 to D3D 3 while price remains constant. • s I DI I D2
Because daylight hours, limit the number of , [ [
trips, one would predict price increases oi Q2 Q3 .

and,a change in the supply curve similar to ' FLOAT TRIPS IN PASSENGER DAYS
• the condition found in figure i.

The important differences between the Figure 2.--Impuot of constant price on the
market conditions portrayed in figures 1 supply of float trips.
and 2 are partially the result of different - .
approaches to regulating market structure The economic concept of
by the.NPS and USFS. Moreover, demand cross-elasticity of demand comes into play.
shifts and demand's responsiveness to price If the products are substitutes that fact
signals demonstrated that demand is not a and the intensity of substitution can be
synonym for User days; it has a price and a measured by a ratio of the change in the
quantity dimension. Both dimensions of de- quantity demand of one product to the
mand must be recognized by the regulating change in price of another commodity under
agency. Decisions in one Jurisdiction have consideration. The formula for

an impact on visitor use in another, cross-elastlclty is:
Ax'x

Cr0ss.Jurlsdictlonal Aspects of Regulatlon Oxy = A y - y

"Where price is one of the conduct op- Where: 8Xy is the cross-elastlclty of the
tions reguIated by the NPS and USFS and change in the quantity of x demanded with
,there is the additional possibility of es- respect to the price of y; x is the quantt-
tablishing limits on supply, there may be a ty of commercial trips in the Snake River
potential shift in consumption from one Canyon; and y is the price of commercial

, Jurlsdlction to another. Put another way, trips in Grand Teton National Park.
regulations affecting structure and conduct. .

may shift from the NPS Jurisdiction to the The result of this calculation w111
USFS JUrlsd_ctlon. The important issue is tell us when commodities are substitutes
to What eXtent are substitutes available, for each other, in which case the

.

' • Table 2.-'Number of floaters on the Snake River in Targhee National
' Forestj 1978-19?61

: Commercial:Coinercial: : Private Total: -- :
Year trips :customers :Boatmen floaters : use : Commercial: P_ivate

. . - .... N_nber.... Po_oent- - •
1973 2044 21,061 2070 3081 26,212 89 11
1974 2320 24,090 2453 3919 30,462 87 13

• _1975 3204 35,289 3399 4888 43,576 89 1/
| 1976 3717 40n935 3943. 6012 50_890 88 12

" 11976dataareaetua__hroughAugustanddo_t incZudeSeptember.Senoe,
the _cre tz_p use f_j_ee probohZysZ_htZ!j _dere_ee tt_ to_Z e_eo_Z use.
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cross-elastlclty will be positive and this case and with other possible substl- _'_ .... ,

greater then I; or complements to one a- tute and complement situations, policies
nother, in which Case the cross-elasticlty affecting the economic behavior of firms
willbe negative. Two calculatlons have under regulation of different or the same

been accomplished. One is at the aggregate Jurisdictions can have impact other than

levei involving an average price and total that which is directly intended. Irlvez use. The second is the change in

quantity demanded for one firm vis-a-vis
the change in price for that firm where the
flrmin question operated under both juris- CONCLUSION
dictions ..

As vlsitor.use reaches the environ-

The results show that the float trip mental carrying capacity of various scenic

experience under USFS Jurisdiction is a and white water river systems, the economic
substltutefor the float trlp under NPS consequence of various resource agency reg-

Jurisdictlon. User limits and price in- ulations wlll become increasingly impor-
creases under NPS Jurisdiction have result- tant. Where significant regulation of eco-
edln a_shi_t to the consumption of river nomic activity occurs as the consequence of

trips under the USFS Jurisdiction. The environmental planning, the results of that
cross-elastlclty of demand is calculated at ' regulatlonmay affect demand and resource
1.14. That is the average percent increase use in other Jurisdictions and in ways not

in quantity demanded under USFS Jurisdlc- speciflcally expected. Resource agencies
tlon was divided by the average percent that regulate commercial activities are

change in price of the float trips under not slgnlflcantly different from the tra-
NPS Jurisdiction. _ ditlonal regulatory agencies Agencies, .

such as the NPS and USFS, must recognize
A second calculation is even more dra- and predict the effect of their regulatory

matlcevidence of the substitute nature of actions as surrogates for the normal com-

the two float trip experiences. One firm petitive constraints of the market pro-

operates under both Jurisdictions and acts cess.
as the price leader in each Jurisdiction.
That is, the firm is a major competitor in Several cases have appeared in the
both areas where decisions regarding the courts, and other groups have sought the
fl0at trip prlce have been followed by assistance of members of the House and

other competitors in the past. The Senate where resource management policies
cross-elastlclty of demand for this firm's in general and river management plans In

products is 1.80. Therefore, the price in- partlcular have affected economic activity.
crease:under the NPS Jurisdiction has Research has shown that many river systems
shifted the ConsUmption to the USFS Jurls- offer multl-mi11Ion-dollar opportunities
diction Substitute. to those who have permits or contracts to

use the resource. Indlvlduals have earned

The mOtlvatlon for price change may in excess of $20,000 per month operating

have been profits. The marglnal profit float trip businesses. Profits approaching
for theUSFS trip was greater than that 60 percent of sales (before taxes) have

under NPSJurlsdlctlon; hence, the price been reported. The average profit rate of
shift c0uldhave beenmotlvated by the concessionaires and permittees under three
knowledge that in equating the marginal different Jurisdictions is four-to-flve

profit rates total profits would be in- times greater than the average profit rate
creased. Undoubtably, there was some gut for United States industry. All these
feel for the ab0ve_ however, the principal factors wlll cause increased awareness and
motivation was probably the relative capa- scrutiny of those USFS and NPS regulations
city constraints between the two Jurlsdic- that have economic consequences. As a re-

tions and thegreater competitive pressure sult, there will be a need to develop more
under the USFS Jurisdiction due to poten- rellable and unbiased approaches to mana-

tlalexcesscapacltY. It is clear that in ging resources of obvious economic value. .
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ABSTRACT.--Descrlbes and illustrates a Markov-based linear

programming method used Tot predicting and analyzlng
travel in the Boundary Waters Canoe Area (BWCA) so man-

agement can control the rate of entry of travellers into
the area.

The BWCA is a roadless wilderness area and at peak periods. For example, there are
preserved under the Wilderness Act of 1964-- 70 designated entry locatlons, but 20 per-

an area of 1,O62,000 acres, 18 percent of cent of all groups in 1974 entered through
which _s covered by water. There are 1,076 one (Moose Lake). Ten entries account for
lakes at least 10 acres in size which are more than 70 percent of all use.
interconnected by a network of streams,

portages, and ponds comprising more than This has led to concern both for the
1,200 miles of canoe routes. Adjacent, recreatlonists' impact on the integrity of
and to the north, is the Quetlco Provincial the wilderness ecology and for the detri-_

P_rk in Canada, a similar but sllghtly larger mental effects such hlgh levels of use have

area.- on the quality of the recreational experi-
ence. Research has shown that a slgnlfi_

The BWCA has been the object of pollt- cantly larger number of people could use
ical controversy since 1902 when 500,000 the area with less ecologlcal damage and
acres of publlc domain land was set aside, higher levels of satisfaction if the use

Therehave been struggles over road build- were more evenly spread. This prompted

ing, recreational development, logglng, dam the Forest Service to adopt a management
bu!ldln8 and power development, aviation program for the 1976 season which restricted

and mining. Currently, logging and mining the number of entrants at entry points and
suits are under litigation, required advance reservations. This pro-

gram was conceived in part because of a
One of the more disturbing threats to better understanding of recreatlonists'

,the BWCA is the recent increased demand for travel behavior due to the development of
outdoor recreation. Since 1969, the use of the model described in this paper. The
the BWCA has increased by 54 percent; over Ontario Ministry of Natural Resources is
a milllon visitor days I during 1974. This considering a similar program for the
use might not be excessive if it were more Quetlco Provincial Park.

evenly distributed over spare and time, but
it occurs princlpally along certain routes

Developmentof BWCAResearch

lOne visitor day is equivalent to one In cooperation with the North Central

individual spending I_ hours within the Forest Experiment Station, research was
recreational area. started at Northwestern University in 1970.
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Its .purpose was to explore methods for pre- Sixty-seven percent of campers in the
dictlng travel. Initial studies showed BWCA travel by water. Paddle canoes, which
that Markov-renewal theory was promising is the dominant mode of travel, has accounted
(Gilbert 1972, Gilbert et el. 1972)2. Sub- for most of the growth during recent years.
sequent empirical studies demonstrated that Thus, It Is the prlnclpal object for analysis
the slmpler Markov chain provides an adequate and control. Separate models have been con-
pragmatic model (WoJno 1973, Wang 1976, Wang, structed for travel by motor canoe and motor
Peterson, and deBettencourt 1976). boat. The modes behave differently because

of legal and physical restrictions. Spring
Based on travel diaries collected in and early-s-miner travel behave differently

1971 and in 1974# three generations of from summer-fall travel; consequently, the

analysis have been completed. The first canoeing season has been divided Into two
was a pilot study of a system of lakes near time periods. Thus, there are actually slx
the end of the Gunflint trall. Based on separate models, one for each of two seasons
the results of this, the Forest Service and three travel modes. It is mathematically
commissioned an operational model of the feaslble to combine the three modes (Wang,

BWCA's most heavlly used area near Ely, Peterson, and deBettencourt 1976), but thls .
Minnesota This was expanded to cover the has not been done operationally. The models

entire BWCA and the Quetico Provincial Park. do not deal wlth day use because it accounts
The BWCA was subdivided into 69 interior , for only 10 to 15 percent of total use.

zones and 33 entry zones, and the Quetico
into 6 zon.esto describe the interaction of
travel between the United States and Canada The data base obtained in 1971 was

(fig. I). The travel model now being used roughly a 35 percent sample of all travel.
was developed for two seasons and three For example, records were obtained from
travel modes. 4,720 paddle canoe groups. These groups -

spent 19,599 nights camped at 471 different
lakes in the BWCA and Quetico. The "average"

• 2Amathematical framework that describes group spent 1.6 nights at each of 2.6 lakes

a certain kind of stoc_nstic (probabilistic) and remained 4.2 nights in the wilderness.

process (Cinlar 1975).

QUETICOPROVINCIALPARK ONTARIO,CANADA
(ONTARIO)

' . _ oEly

-N- . 182

MINNESOTA '

Figure l.--Interior travel zones in the Boundary Waters Canoe
Area as used in the Markov analysis.
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The" 1971 data base was used by Wang number of groups entering the BWCA, ex-
(1976) to ascertain the validity of the pressed as the sum of the numbers entering

Markov chain approach before the operational through each entry point. The solution of
models were developed. Although he found this linear programming problem specifies
that the theory didn't explain the data the "optimum" entering rate for each entry,

perfectly, predictions based on steady- given the carrying capacities, entry re-
state expectations for 30-day periods were strictions, and the Markov equations de-
remarkably correct. The Forest Service scribing the travel process.
used thesepredlctions as "bench marks",
or reference points, for the development Thus, in the backward-seeking method,

of entry point quotas, the manager gives restrictions and solves
for entry policy. The linear program also

Because the analytical framework of gives "opportunity costs" for each of the
Markov theory can be used, the travel models constraints. This information leads the
Can be constructed directly for solution of manager to a reexamination of the carrying

systems of linear equations as opposed to capacities and restrictions he has specified,
the vastly more complex and expensive sim- and a decision about their applicability
u!atipn approach. The programs have been and utility. The backward-seeking method
developed for online use and are easy to uses the MPOS-MPOSONLINE system developed
operate. Forest managers having relatively , at Northwestern University's Vogelback Com-

little training in mathematics or computers puting Center (Cohen and Stern 1974). This
can learn touse the system in a few hours, system can be used online, and .the models
Thus, it.is posslble for the manager to do allow the carrying capacities and entry re-
his own analysis of alternative management strictions to be edited interactively.
policies. *

The Markov framework allows for the

development of two distinctly differently
modes of analysis, what we call "forward- Mathematlca] Structure of the Mode]
seeking,, and "backward-seeking" models. In

the forward-seeking approach, the manager The travel model is formulated in
specifies Judgmentally the entry rates for terms of three different kinds of zones or

each entry point. These rates are specified states that a camper might occupy: entry
as daily averages for a 30-day period. The zones, interior zones, and exit zones. The
model is then used to calculate the expected entry zone is the access point through which

(average) number of visits each zone would the camper enters the BWCA. Let Zki be the
receive under this entry policy. The visits probability that a camper at entry zone k

are then compared with carrying capacities, will spend his first night camped in inte-
also specified by the'Forest Service. If, rlor zone i. These are the entry proba-

in the manager's Judgment, the expected bilities and comprise a matrix Z. Both the
number of visits are not in llne with the probability of going from one entry zone

carrylng Capacltles, he goes back and re- to another and the probability of going
vises his entry policy Judgmentally. Thus, from an entry zone to an exit zone are de-
it is a trial-and-error process of I) spec- fined as zero.

• ifying entry rates, 2) calculating numbers

of visits received byzones, 3) comparing Let qiJ be the probability that a
visits with capacities, and 4) revising traveller camped in interior zone i one
entry policy, night will occupy interior zone J the next

night. The probability of going from an

In the backward-seeking mode, the man- interior zone to an entry zone is defined

ager iS asked to specify carrying capacities as zero, and the qil do not include the
for each of'the interior zones--and upper probabilities of going from interior zones

and lower limits for each of the entry to exit zones. Let xlm be the probability
points. The upper limits are determined that a camper occupying interior zone i

by the physical capacity of the entrance, one night will be found in exit zone m the
and the lower limits are generally based next night. Once a camper enters an exit "
on a consideration of the feasibility and zone, he is absorbed; that is, the proba-

implications of radically cutting bac_ on billty of going from an exit zone to an
use at existing entry points. Subject to interior or entry zone is defined as zero.
these constraints, a linear programming The exit zones may correspond geographically
algorithm then is used to maximize the total with the entry zones, but they are defined
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as different zones for mathematical pur- ward-seeklng analysis, upper limits are
poses. Indeed, there is only one exit specified for V (interior zone carrying
state in the model because exit points were capacities) and, by means of linear pro-
not identified in the I971 travel diaries, grammlng, E is maximized, subject to these

carrying capacities and to the upper and

The qiJ probabilities comprise a matrix lower bounds placed on the individual entry
Q. They also comprise the basis for a locations.
Markov chain if it is assumed that the

probability qlj is dependent only on the
zone occupied, zone i, and is independent
of the,history by which the traveller ar- Validity of Underlying Assumptions .
rived at zone i or how long he has been
there. Equation [1] is valld only if the

underlying assumptions of Markov theory

• are correct and can be applied to the
if these and other assumptions are travel process. Potentlal sources of

satisfied (Clnlar 1975), the expected hum- trouble in this regard include: •
ber of _,isits received by each interior

zone is given by I. Dependence of the probability qi
• on the history by which a traveller arrives

(V) [Z(I Q)-I] '= - E, [Eq. 1] at zone i,
where 2. Nonlnformational probabilities

(V) is the vector of expected that are arbitrary and not predictable,
or average number of 3. Nonstationary probabilities, i.e.,
visits received by each probabilities that change over time,
interior zone after all 4. Nongeometrlc renewal processes, - .
travellers have exited 5. Congestion feedback,
from the system, 6. Nonstationary entry rates,

7. Heterogeneous population of
E is the vector of the travellers.

number of groups at

each intry point at the Depende_e of qij on prior S_tes
beginning of the process,

and If the probability, qij, is dependent
upon the route by which a traveller has ar-

Z and Q are the matrices rived at zone i, Markov theory will not
of entry probabilities correctly represent the process. Mathe-

and interior transition matically, this can be overcome by rede-
probabilities as defined fining the states as sequences of states,
above, such that independence is achieved. How-

ever, in a network as complicated as the

The exlt probabilities, xim, do not enter BWCA, this is not practical.
the calculations directly.

There is a strong tendency in the BWCA
" Equation [i] also is true for a steady- for canoeists to exit by the same point

state process with constant or stationary through which they entered. This occurs
daily entry rates over a given time period, because they have left their cars at the
say 30 days, where E is defined as the hum- entry point and/or the canoe base where
ber of entries over a 30-day period and V they rented and must return the equipment
is the expected number of visits to inte- is at a fixed location. Outfitters will
riot zones over the same period, make deliveries and pickups at different

locations, but there generally is a s_gnif-
icant additional charge if much distance is

Equation [i] actually is a system of involved. This problem could be overcome
simultaneous linear equations and is the simply by constructing separate models for
basis for the forward- and backward-seeking each entry point and adding the results.
methods of analysis. In the forward-seek- This would be more expensive, but it is
ing analysis, E, the entry policy, is practical if necessary and if adequate data

prescribed by forest management, and the are available. However, in the BWCA there
equations are solved for V, the visits is another tendency that largely nullifies
received by interior zones. In the back- the problem. The heavily used entry points
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tend to" serve exclusive interior regions, from theory. If the Forest Service were to
Areas of Overlap that could cause errors make radical modifications in the difficulty
are generally in t_he most lightly used of selected portages, for example, this
zones. The heavily used interior zones could alter the probabilities.
tend to be dominated by slngle-entry points.
Thus, the system tends to behave as a set Nonstationary Probabilities

of geographlcally separate processes by
entry point. If the probabilities were to vary over

.. time, either in a cyclical way by season,

In any case, errors creep in only if or in a systematic drift from year to year,

proportional entry rates are changed signif- Markov theory would not be applicable with-out modification. Seasonal variation that
Icantly from the conditions under which the
data were collected. In other words, prob- has been observed in the BWCA, is accom-
lems could •occur if one entry point is dou- modated by calibration of two models, one
bled and another halved, and if these for spring, and one for summer.

entries serve overlapping regions. There
are political pressures, however, that Annual drift could be caused by sys-

strongly tend to discourage policies that tematic changes in the kinds of people
depart radlcally from the status quo. coming to the BWCA. It could also be caused
Because of these tendencies, the model ' by changes in the route recommendations

gives praEmatlcally useful predictions, made to customers by outfitters. It is not
although the assumption is not strlctly clear as yet how stable the BWCA prob-

satisfied. Although the errors are theo- abilities are over time, but the data
retlcally important, they tend to be of collected in 1974 at one entry point agreed

very well with data collected in 1971. A . .
little practical significance, great deal of inertia is indicated in the

Noninformational Probabilities system; if changes are occurring, they are
• occurring very slowly and by small In-

If travel in the BWCA is whlmsical crements. In any case, a program of perl-

and arbitrary and not determined or biased odic maintenance should be pursued.
by fixed properties of the area, there is

little point in this type of analysis. The Nongeometric RenewaZ Process
travel slmply would not be predictable.

However, our research has shown that the ' In the simple Markov chain, qll, theprobabilities are informational. Travel
probability that a group camped in zone I

is influenced strongly by physical charac- will be found there the next night, is
teristlcS of the network of lakes; most constant for zone i, no matter how long
signi-ficantly by accessibility (distance the group has already been camped there.
and numbers and difficulty of portages). The data have demonstrated this to be true
People entering the system tend to be for most of the lakes in the BWCA and Canada,

channeled into predlctable routes. Although although a few heavily used peripheral
the behavior of an indivldual party does lakes and several destination lakes do

not appear to be predictable, aggregate violate the assumption. The majority of
. probab±litles are stable. Statlstlcally

speaking, the observed probabilities could zones show geometric renewal processes,
although zones containing several lakes or

not have been sampled from an arbitrary and dominated by a large nongeometric lake are
unpredictable process, troublesome. The Markov-renewal theory

can be used toshow that the expected num-
This was verified by data collected at bet of visits received by a zone over a

,one entry point in 1974, which was essen- time interval is not affected by the nature
tlally slmilar to the travel origlnally of the renewal process--if the time interval
observed in 1971. is sufficiently long.

The model is strlctly descriptive as
it is fOrmulated. If something that helps Congestion Feedback
to determine travel behavior is changed,

the probabilities will change, and the model If the probabillty, qil, is dependent
will have to be recalibrated--unless an upon the number of travellers occupying

explanation of the probabilities is avail- zone i or zone J, Markov theory is not
able that will allow them to be repredicted valid. This question hasn't been tested
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rlgorously, but there is reason to suspect Heterogeneous Population of Travellers
that canoeists will not modify their camping

locations significantly in response to en- If two or more different Markov proc-
countered congestion. They may make long- esseg, each with unique probabilities, are
run changes in behavior; that is, they may mixed, predictions of the expected number

cboose a different route on their next of visits received by the states or zones
trip, or they simply may not go back. In in the system under batch or steady-state !
the short run , however, there is not much _ conditions are correct when the proportional
they can do that would affectthe aggregate mix of the populations is held constant.
behavior in the area. A group may push on Under these circumstances, the observed

one or two portages, but canoeists generally probability, qiJ', is a weighted average
do not begin looking for campsites until of the true probabilities of the several
they have gone about as far that day as they populations. If the proportional mix of
feel able or willing. When congestion is the populations is changed significantly,

encountered, a group is most likely'to that weighted average will change, and the
scout the lake in question until a campsite resulting predictions will change.
is found or accept a nondeslgnated site.
If they do move on, they wi11 not go far There are mixed populatlons in the
before stopping; thus, they probably wi11 BWCA. For example, travel mode (paddle
stillbe in the same travel zone. ' canoe vs. motor canoe vs. motor boat)

strongly changes travel behavior. These
three modes cannot:be mixed unless the

proportional mix at each entry point is
held constant. However, the Forest Service

Nonstationary EntryRates was interested in separate predictions for

the three modes, so they were separated in " "
The model is set up to be descriptive the model and analyzed separately. The

of a batch or steady-state process. If two seasons, spring and summer, were also
the._demand process Is erratic or cyclical, separated. This was done, because it was
the zone populations will also be erratic, found that the behavior was different, and

The long-term expectations will still aver- the populations had to be analyzed
age out and be correct, but predictions of separately.

daily populations (somethlngnot attempted
by the model) will be invalid. An Impor- If there are other problems of mixed

tant question from the management point of populations, say within the paddle canoe
view is whether, or for how long, pre- group, they will not be troublesome as long
scribed quotas for entry points can be as the proportional mix does not change

exceeded without violating interior carrying significantly. One potential problem is
capacities following a period of low demand that outfitters may be biasing the routes
at one or more entry points. Our recom- of their clients differently by means of
mendatlon is conservative: that the bench- the advice they give. We expect, however,
mark quotas be respected whether or not that these effects are sufficiently
quotas on previous days have been filled, randomized.
Themodells not designed to answer ques-
tions about the dynamic response of the

system. This wo_ld require a more elab-
orate (and expensive) dynamic formulation The important question is not whether
of the model or abandonment of the analyt- Markov theory is a strict theoretical ex-
ical approach in favor of simulation, planation of travel in the BWCA. The Im-
Either declsionwould rule out backward- portant question is whether and under what

seeking analysis, circumstances the model based on Markov
theory is a useful tool for management
purposes. We must frankly state that Markov

Thequotas derived from analysis pro- theory may not be the ideal theoretical ex-
vide a benchmark Or frame of reference for planation of the travel. At best, it is a
policy decisions and should not be regarded reasonably valid approximation of some as- •

as prescribing decisions or substituting for pects of the travel. The data speaks for

good Judgment. There are certain problems, itself. In 1974, the Superior National
like the dynamic and nonstationary behavior Forest collected a sample of about 300

of the system, that simply are not addressed travel diaries from the Lake One entry
by the model, point (August). The model based on 1971

347

,. i .. .

' _ , '.



°

data was used to predict the expected hum- the process must be separated by entry [......_ v
her of visits received by the Lake One sys- point. The indications are that this is

ten of interior zones as a function of the not necessary when evaluated by pragmatic
actual number of groups entering at tha_ criteria, but in Order to be conclusive,
location. The correlation between pre- new data are required.
dicted visits and actual visits was 0.96,

which glves,an estimated reliability of 92 We are unable to give the model a E
percent. Thus, when used properly, the in- rigorous test for subsequent years, because

dications are that the model gives very the travel permit data are not adequate.
good information. However, it is very Im- Validation done with a small set of obser-
port ant to understand the limits under vations collected at entry 30 in 1974 is
which the Predictions are valid and to very favorable, but not conclusive for the

recognize that the model is a generator of entire model package. For proper validation,
information and nora maker of decisions, we need a whole new data set. The data

" should include point of entry, point of

exit, and a day-to-day record of the camp-
site location by lake, or in the case of

_Area8 of Needed Research.--The work to large lakes, by location within the lake.
date has identified the following areas The record should also include the usual

where further research is needed. ' travel permit data on party size, travel
mode, etc.

I. Model validation

2. Monitoring change and evaluation
of temporal stability

3. Temporal maintenance of models Mo_itoPing ChaT_e.--Nhether or not o
4. Better and more current data the models are valid and whether or not

base the travel behavior has not been changing
5. Improvement of operational char- since 1971, control programs imposed in the

acteristics of existing models future probably _ill change travel patterns.
6. Basic research to improve the This should be monitored so that the effect-

model framework iveness of the controls can be evaluated.

7 Use of the models in educational The monitoring should be done through care-
gaming seminars to familiarize fully designed smaples on a continuing

and train Superior National basis. Such samples will not only reveal
Forest personnel changes, if any; they will also provide a

8. Generalization of the approach continuing and cumulative framework for
• to other situations and problem model validation and maintenance.

areas.

Model Mainter_cf_e.--Any model that is

Vulid_zticrn.--Existingdata are not used as a source of information for planning
adequate to allow thorough validation of needs to be maintained through periodic
the models. Whereas the evidence we have recalibration and validation. This needs
seen from available data as well as from to be done.

'. conceptual and theoretical reasoning has
made Us confident that the models produce Better Data Base.--We have discovered
valid and useful information, the question ways that the 1971 data set might have been
needs °to be examined more rigorously. We improved. Various weaknesses in the way
have tested and demonstrated that 1) the those data were collected impose limitations
travel proces s is nonrandom (i.e., pre 7 on what can be done with the models. For
dicatable) ,2) _ temporal homogeneity can be example, it is important from .a management
effectively achieved by partitioning the point of view to differentiate among Bass-
data into two or three seasons, 3) popu- wood Lake, Basswood River, and Crooked
lation homogeneity can be achieved by par- Lake. In the coding process, Basswood
titioning by travel mode, 4) the 1971 data . River was coded as Crooked Lake, and we are
comply reasonably well with the Markov unable to differentiate. It is also de-
assumption, and 5).the models do an ex- sirable to differentiate among zones within '
ceilent Job of replicating the 1971 be- large lakes like Crooked, La Croix, and
haviOr (Wang 1976). Basswood. Also, in the 1971 data set, there

• were problems that made it difficult to

However, weaknesses in the 1971 data determine the entry point for most of the
preven t us from testing rigorously whether travel diaries. This occurred because the
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travel permit, which contained entry point, Basio Resecu,eh.--The following avenues
was separated from the travel diary, which of new research would be viable because
did not contain entry point, and not enough 1) they would improve the performance of

of them ever got back together again, the models for the BWCA problem, 2) they
would represent contributions to the state-

These. and other weaknesses suggest of-the-art in modelling as well as in
.that a freshly designed data base would applications of Markov theories.
greatly magnify the usefulness of the models.
Thus, we need the new data set and the re- 1. Explanation of the travel proba-
sourceswlth which to reconstruct new billtles.

models. 2. Evaluation of this approach against
the wilderness simulation model

developed by RFF in cooperation
with the USDA Forest Service (IBM,

ImpPovement of Operational Character- RFF, 1973).
istics.--Each of the generations of model 3. Exploration of analytical approaches ,
construction has revealed ways that the Job ' to real time temporal variations

in demand (i.e., "peaks and val-
might have been done better. New questions leys")arise that Were notantlclpated, weaknesses , •
are revealed that had not been noticed 4. Exploration of analytical and pro-

grammlng ways to integrate the
earlier, new capabi!Itles, are discovered, three travel modes into simultaneous
new inslght$ emerge.

backward-seeklng models for the
management problem.

We need to sit down with the Forest 5. Consideration of the problem of . _.
Service in a series of applications sessions "encounters" to determine whether
where we apply the model, dissect it, learn it is of real concern in the BWCA

more about what it can and can't do, and problem and, if so, whether it can
leara more about the questions the Forest be dealt with effectively within
Service needs to have answered. This should the analytlcal framework (as opposed
be done, however, after we have all gained to simulatlon).

applled experience wlthuslng the current 6. Exploration of the merits and
models. This could be accomplished in a potential of analytical treatment
relativeiy short time by means of some in- of day use in the models.
tensive sessions. Out of such sessions

would emerge beneficial reconstructions of For example, the problem of explalning
the problem as well as the technical struc, the travel probabilities is of importance
ture of the model, because, if solved, it would vastly expand

the versatility of the analysls in terms of
the kinds of management options they are

The following questions need to be capable of responding to. It would also
addressed: produce valuable insights on how to get at

changing travel behavior.
I. Reexamination of travel zone

structure and aggregation of entry
, points. By explanation of the probabilities,

2. Separation of Canada-bound travel, we mean the construction of equations that
3. Cooperation with Canadian concerns, predict the magnitude of a given probability
4. Refinement of the statement of as a function of the variables to which

questions in need of answers, travel decisions are sensitive. Wang (1976)
5. Identification of user dlfflculties, showed that the travel in the BWCA is In-
6. Improvement of specifications for formatlonal and nonrandom--that observed

user instructions, patterns of movement (i.e., the probabil-
7. Editing improvement in output, in- itles) could not have occurred by chance

clud_ng improved leglbillty, alone from arbitrary processes. Thus, e

8. More versatility of online input travellers must be tending to use con-

options (e.g., onllne modification slstent "rules" as a basis for their move-
Of travel probabilities), ment decisions. At least, we can expect

9. Increased operating efficiency, that the declson-maklng behavior that de-
including Input-output time as termlnes the observed travel can be de-

well as cost of computation, scribed by systematic "rules." It is likely
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that the movements are determined to a large model on the person who is using it. Man- [ _'_..........• '
extent by inherent network properties, es- agement of the model by sitting down at the
pectally accessibtl-ity factors. Preliminary computer console and testing alternative
tnvestigat!onstrongly suggests that the management options is a simulation of man-
transition probabilities are predictable as agement of the BWCA. Extende_ use of the

a function of meaSurable properties of the model cultivates the same kinds of skills I
travel network, that would be cultivated by extended man-

agement of the BWCA. The operator learns
.

to refine hls questions. He develops bet-

ter intuitive feelings for how the system

Edu_atio_ Gumi_ Semir_l_s.--The nu- behaves and the kinds of problems he is
merlcal OUtpUtS of the models are valid in- likely to encounter. In short, his ability
formationabout how the BWCA system would to think about the problem Is greatly en-
behave under real conditions. Equally Im- hanced. Perhaps thls is more important
portant, however, is the effect of the than the direct numerical products._

•
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CAMPSITE CHOICE BEHAVIOR IN THE RIVER SETTING"

A PILOT STUDY ON THE ROGUE RIVER, OREGON

Robert E. Pfister, Assistant Professor
Department of Geography

University of Victoria

Victoria, British Columbia, Canada

ABSTRACT.--The'relation of campsite choice to the

natural characteristics of campsites was analyzed

along the Wild and Scenic Rogue River in Oregon.

Two regression models--for commercial and noncommercial

•camping parties--were formulated relating campsite
choice to 13 site characteTistics of river terraces.

Of the 5 significant variables selected for each model,

3 were the same: size of the campsite, size of the

tributary providing potable water to the location, and

a rating of beach area available for landing a boat.

The recent growth in popularity of research project (Pfister and Frenkel

.camping within the confines of river cor- 1974, 1975). It was based upon previous

ridors provides a new opportunity to research of campsite choice for auto-

examine man-environment relations associ- camping (Shafer and Thompson 1968, Lucas

ated wlth campsite choice behavior. Such 1970, Lime 1971) along with recent

research may not only help to shed light research to improve methodology for

on features of the environment which inventorying backcountry campsites

attract or repel human use, but also (Hendee, et al. 1976).
identify behavioral patterns of different

social groups in the choice of campsites.

Understanding of both matters is of con- The" study sought to identify (i)

slderable importance to resource managers characteristics of specific groups of

and planners who are faced with decisions river travelers, (2) the campsite choice

as to the kinds and amounts of facilities patterns of those specific groups of

._ that needto be provided. How often do river travelers, (3) natural site charac-

parties Stop along a river route and how terlstics of all river terraces serving

long do they stay? What features of the as campsites, and (4) the relation between

natural landscape seem to be especially the number of times a campsite is chosen

critical in the selection of a campsite and selected natural characteristics of

and the utilization of it? Are there the campsite. For the latter objective,

important differences between the behavior models suitable for examining the

of groups which have a licensed guide and relation between the amount of use a
those which do not? location receives and its natural site

characteristics were formulated.

The present paper reports on an

investigation of river travelers and the

degree to which their behavior in STUDYAREA •

choosing campsites is related to natural

characteristics of the locations where The study area for this investigation

camping occurs. This pilot study of is the Rogue Scenic Waterway in Oregon--a

camping in the river environment was popular, free-flowlng river protected

initiated in 1974 as a part of a broader under both State and Federal legislation.
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Located in-southwestern Oregon, the 84 Table l.--Visitors per year in the Rogue l..........." '
miles of the river that are protected Scenic Waterway between Grave Creek
are classified by state legislation and Watson Creek, 197S-1975
(ORS 390.8.05- 390.925) into 5 river

Change
management areas: natural, scenic, recre- Type of Group : 1973:1974:1975 : 1973-75
ation, natural scenic view, and river l

community (fig. I). - - Number - - Percent I
Commercial trips 3340 3714 4000 + 20

The study area has been described in Noncommercialtrips 1002 1718 2520 +151
detail in the "Notice of Revised Develop- Hikers 809 1236 1500 + 85Total 5151 6663 8020 + 56
meritand Management Plans" (Federal

Register 1972). Field investigations
were conducted in the "Natural River

Area" which begins at the confluence of River terraces as camping locations
Grave creek and terminates at Wa£son were selected for in-depth study since,

Creek. Under Federal legislation, the excluding lodge accommodations, they
identical 84 miles of the river is classi- • offered the only level areas available

fied'into'3 river management areas--recrea- for camping within the study area. In
tional, scenic, and wild--and the study this study, a river terrace refers to
area is classified as a "Wild River Area" ° any topographic bench along a river
(PL 90-542). Numerous camping places are formed by fluvial or mass-wasting pro-

present along this 35-mile river segment, cesses. Normally, a "terrace" indicates
and a substantial number of visitors are former flood plains formed at different

attradted to the area each year (table I). stages of erosion or deposltion. However,

" I ""
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Figure l.--Location of the Rogue River drainage basin, the

protected z4ver corridor, and the study.
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mass-wasting appeared to predominate in all river travelers began their trip at

the formation of several high bench areas some point east of the study area boundary
in the study area and the definition was and were unable to exit the river corri-

expanded to include them. Most terraces dor until passing the western boundary of
exist as unvegetated sand bars associated the study area. Previous investigations
with fluvial processes while some higher of campsite choice behavior were unable

terraces may exhibit soil development and to control such factors. Few research
forest vegetation cover. Undoubtedly settings can provide such valuable natural
river terraces are one of the most common means of obtaining control over the move-

fluvial features of the riparian environ- ment of a camping population than those
ment and are commonly used for camping in associated with a river corridor.
other free-flowing rivers protected under

State or Federal• legislation in the Sample Unit
western United States (fig. 2).

The sample unit was a camping party
STUDY DESIGN traveling in the study area during the

summer of 1974 (July 1 to September 2).
All camping parties had to travel (A camping party was defined as a social

past all of the river terraces in the group that travels together in boats for
same direction and had the opportunity to the purpose of engaging in a variety of

respond to each campsite in the same_e- ' recreational behaviors of which camping in
quence. In addition, it was known that the open air was but one type.) Groups

Figure 2.--View from high terrace looking down the river
corridor with low sand terrace Cleft middle) on

opposite shore.
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were further classlfled as either: (1) refer to what has been defined herein as '

Commercial--those groups where a fee, a river terrace and common descriptive
charge, or other compensation was collec- attributes of the terraces had not been

ted by a guide or outfitter for services evaluated. From two field reconnaissance
rendered and where individuals traveled trips, a llst of onsite, characteristics
in a boat licensed for hire, or (2) was formulated. Additionally, Some river

Noncommerclal--those groups not part of "landscape variables were considered as
any profit-making operation and where identified in the literature (Craighead

individuals traveled in privately owned and Craighead 1962, Leopold 1969b,
boats. The commercial groups have a long Morlsawa and Murie 1969, Dearlnger 1968,
history of Use on the river and such use Dearinger et aZ. 1973). Twenty-four
is identifiable through records on the prospective site characteristics were
number of licensed outfitters offering " placed upon a standardized form and a
commercial river trips. Noncommercial pilot test conducted to evaluate terraces

use is a more recent category of river within the study area. Thirteen charac-
travel. It appears to be increasing terlstlcs were observed to be present at
rapidly and, in 1974, was not controlled all the terraces and appeared to be

by agencies managing the river, readily measureable by a team of 2
, researchers. These 13 site characterls-

tics were retained as measurements

To assure that seasonal variation applicable to the river terraces within
in camping parties was taken into account, the study area and a description of
57 percent of all possible days were field procedures has been reported by
sampled (36 days out of 63 days) between Pflster and Frenkel (1974). The site
July 1 and-September 2, 1974. The sample characteristics were as follows: ;

days were drawn at random within two (I) Campsite area, (2) Distance to
strata--weekdays and weekends. The potable water, (3) Tributary size,
number of days sampled within each strata (4) Amount of area unvegetated,
were proportionately equivalent to the (5) Amount of A.M. shade, (6) Amount

total days possible for each strata, of P.M. shade, (7) Boat landing,
_ (8) Accessibility of terrace, (9) Visl-
Data were obtained from one member bility of terrace, (i0) Amount of fire-

of each camping party upon their depar- wood, (ii) Wind protection, (12) Internal
ture from the study area. The respon- seclusion, and (13) External seclusion.
dent was randomly selected from each
party since his response to selected
attitudinal questions was needed as

part of another research endeavor. A
self'admlnlstered questionnaire and a
daily log sheet were utilized to collect ANALYSIS

.dataConcerning (i) Population charac-
terlstlcs--commercial or non_ommerclal, Forty-seven parties were interviewed
(2) Party characteristics--size, length from the commercial camping population--
of stay, type of boats used, number and 44 percent of the total population.
location Of river terraces used for Eighty-elght parties or 47 percent of the

camping, and (3) Personal characteristics noncommercial camping population were
of the respondent--socio-economic, atti- interviewed. Nonresponse to the question
tudes towards crowding and management concerning campsites chosen occurred in
controls, ii and 4 percent of commercial and

noncommercial partles, respectively.

Frequency tabulations were compiled
RiverTerraces in order to analyze (i) the characteris-

tics of camping parties and (2) their

Little information was available campsite choice patterns. The research :
which located or described the river hypothesis of this investigation--sugges-

terraces within the study area. Several ring that a significant relation exists
place names for terraces were only known between the amount of camping occurring
by local outfitters and the names did not at river terraces and selected characteris-

appear on Published maps of the area. tics of those river terraces--was tested
Numerous common terms were often used to utilizing linear regression analysis.
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.Character.isticsof Camping Parties Table 4.--Commercialand noncommercial

groups by the number of nights they
Party size ranged from 2 to 25 people stayed within the study area

and commercial parties were substantially (In percent)
larger than noncommercial parties.

Seventy-five percent of the commercial mm

parties ranged from 16 to 25 people while : Nights BB

only 13 percent of noncommercial parties : 1 : 2 : 3 : 4 : 5

consisted of that many people (table 2). Commercial
" N=42 7 37 33 23 -

Table 2 -.Co_merciaZ and noncommercial Noncommercial 16 54 26 3 1
N=82

groups zn camping parties of various
sizes

.(In percent)

: People in Party
" 1-5:6-10 ; 11-15:16-20:21-25 choices to 26 of 48 locations identified •

Commercial _ by both parties. In contrast, the non-

N=47 ' 5 i0 I0 35 40 commercial camping parties, tending to

Noncommercial 33 37 17 8 5 , have trips of shorter duration, chose
N--85 " campsites along the entire river corridor

occupying 45 out of-the 48 locations

Most commercial camping parties identified by both parties. From this

traveled :by inflatable rafts; only i0 per- observation, it seems apparent that the
• commercial camping party has a more con-

cent Used any other type of boat. In con-

trast, noncommercial Camping parties were centrated or clustered choice pattern " "

not as specialized as'to type of boat than does the noncommercial party. This

used in thai inflatable kayaks and hard- difference is examined further in regards

shel:l boats (drift boats and fiberglass to the results of the hypothesis tested.

kayaks) were used almost as frequently as

inflatable 'rafts (47 percent versus 53

percent of the time respectively) (table Research Hypothesis
3).

Table 3.-'Co_eP_Z and nonoommePo_zZ Stepwise multiple linear regression

groups travelingin various types analysis was employed to test if signifi-
cant relations exist between PARTY-NIGHTS

°flboats (In percent) (Y) and site characteristics (X's)of the
" river terraces where camping occurs. The

: Drlft: Inflatable:Inflatable:Hardshell variable, PARTY-NIGHTS, refers to the num-

: Boat: Raft :. Kayak : Kayak ber of times each campsite was chosen by
commercial
Nffi47 I0 90 0 0 a camping party. Two regression equations,

Noncommercial 31 53 8 8 herein referred to as models, were formu-
iNffi85. lated for relating commercial and non-

' commercial campsite choice to river ter-

race characteristics. Multiple regression
analysis (Nie, et al. 1975) indicated that

' A difference between the camping five variables were statistlcal'ly signifi-

parties concerning the length of their cant in describing the variation in PARTY-

tri p is evldent when one examines those NIGHTS for each model (tables 5 and 6).
pa.rties spending 3 to 5 days in the area.

In this regard, commercial parties tended The best model for explaining the

to spend more trips of 3-and 4-night variation among party-nlghts for commer-

duration in the area than did noncommer_ clal campers is:
clal (56 percent versus 29 percent

respectively) (table 4). Y = 7.7986 + 0.5439 X 1 + 2.441 X2
' + 0.5703 X3 + 0.6387 X4 + 0.8095 X5 '

•Campsite Ch0ice Patterns

where: X 1 ffithe square feet of open
Although the commercial parties area at each terrace (AREASIZE); X2 =

spent more 3- and 4-night camping trips average channel size in square incbes of

within the study area, they limited their the tributary providing potable water at

. 355
o



. Table 5.--Summary of stepwise regression model for I _...............'
co_erci_l o_p_ng parties

Step :Variable :Standard : R2 : Increase :t-Value : Degrees of
: : Error : ; :entering: freedom

1 TRIBDEX 5.9515 0.6160 0.6160 A6.2055 25 I,. 2 WINDPRO 4.7186 0.7087 0.0927 12.7058 24
". 3 BOATLAND 4.1390 0.7556 0.0469 22.0594 23

4 EX-SECLU 3.8718 0.7818 0.0262 21.5869 22
5 AREA_IZE 3.6810 0.8024 0.0206 21.4451 21

• .

ISlgnlficant beyond the 0.01 level.

2Significant beyond the 0.I level.

_ Table 6.-LSummary of stepwise regression model for
noncommercial camping parties

Step :Variable :Standard : R2 : Increase :t-Value : Degrees of
• :Error : : :entering : freedom

• 1 AREASIZE 16.7911 0._598 0.2598 A3.8397 42
2 BOATLAND 16.0042 0.3113 0.0515 21.7507 41
3 TRIBDEX 15.0913 0.3664 0.0551 21.8655 40

4 PM-SHADE 14.4426 0.4088 0.0424 21.6722 39
5 FIREWOOD 14.1113 0.4372 0.0284 21.3841 38

1Significant beyond the 0.05 level.

2Significant beyond the 0.I level.

the terrace (TRIBDEX); X_ = rating of the (BOATLAND) ; X5 = rating of the volume of
beach area available for-landlng a boat dead, down, and driftwood available at

(BOATLAND) ; Xs,= rating 0f the degree to the terrace or boat landing area (FIREWOOD)
which the campsite is protected from and accounts for 44 percent of the total

breezes (WINDPRO); X_ = rating of the variation. The analysis of variance for
degree to which a calpsite is screened from the above model indicated the F-ratio
the river corridor (EX-SECLU) and accounts exceeded the F-distribution value at the
for "80 percent of the total variation. 0.05 significance level. This model can
The analysls of variance for the above also be considered a significant regression
model indicated the F-ratio exceeded the equation for the explanation of the varia-

F-distributlon value at the 0.005 signifi- tion in PARTY-NIGHTS.
cance level. The model can, therefore,

be rated a Significant regression equation DISCUSSION
.. for explanation of the variation in PARTY-

NIGHTS. Insight into the relation between
camping and site characteristics is oh-

The best model for explaining the rained by examining significant charac-
variation among PARTY-NIGHTS for non- teristlcs selected by regression analysis.
commercial campers is: Three site characteristics TRIBDEX, BOAT-

' LAND, and AREASIZE, were selected as -

Y + 7.464'9+ 1.628 XI + 0.9702 X2 significant predictor variables in both
+ 0.9810 X3 + 1.225 X4 - 0.6185 X5 commercial and noncommercial camping

models although not necessarily at the

where: X I = the square feet of open area same step in the analysis (tables 5 and
ateach terrace (AREASIZE); X2 = average 6). The selection of these three charac- ,
channel size in square inches of the tribu- teristics means that the frequency of

tary providing potable water at the terrace camping at a terrace is significantly

(TRIBDEX) ; X3 = percentage of campable area correlated with the size of the tributary
covered by shade between 2:00 p.m. and channel which supplies potable water to

6:00 p.m (PM'SHADE); X_ = rating of the the site (TRIBDEX), the amount of area
beach areaavailable for landing a boat available to land a boat (BOATLAND), and
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the size of the Campsite area (AREASIZE). River, the campsite choice models raise
Each of these characteristics seems !ogi- several questions worthy of future re-
cal and important in the choice of a search. To what extent are selected

campsite, site characteristics significant pre-

dictors of campsite choice in other 1
Although the analysis identifies a river corridors? Are current campsite [functional relation between certain on- assessment procedures suitable for

site characteristics of river terraces application in a variety of river
and the frequency with which they are settings? Is prior experience of

chosenascampsites, it must be noted camping parties an important factor
that a cause-and-effect relation is not to models which describe campsite
implied. FurthermOre, there is an ab- choice behavior? In the future, the
sence of any data on the influence of the opportunity to predict variation in

, previous experience of the decision- camping patterns could provide manage-

maker(s) in.volved with campsite choice, ment agencies with a valuable tool for
Prior experience camping in the river cor- examining the likelihood of congestion
ridor (e.g.,;commercial guides) undoubtedly or environmental degradation occurring
conditions choice behavior and this will, at particular locations along the river

as with other kinds Of spatial search , corridor.
behavior, "likely lead to a habitual set

of responses and a stable movement pat- In summary: (!) Analysis of
tern" (Murphy and Rosenblood, 1974). The camping parties revealed commercial

presence/of a conditioned response pattern parties tend to be larger (15-25 people)
for commercial groups can be suggested by than noncommercial (less than 15 people).
the striking difference in the actual hum- The two groups differed substantially in - --
bet of locations chosen by them (26) in type of boat used and slightly in their

comparison to the actual number of loca- length of stay within the study area.
tions chosen by the noncommercial parties Commercial parties chose fewer campsites
(45). The difference in predictability (26) than did noncommercial (45). Both
of the models for commercial and non- groups tended to choose the same camp-
commercial groups may also be related to sites most frequently. Campsite choice

the potential influence of prior behavior for commercial parties shows
experience, clustering. Noncommercial parties were

distributed along the entire river
corridor.

• • CONCLUSIONS

(2) Selected site characteristics

This pilot investigation sought to of river terraces were significantly

identify characteristics of camping related to the number of times the
parties, their campsite choice patterns, location was chosen. This relation was
Characteristics of all campsites, and presented in the form of two models, one
the relation between the number of times for commercial parties, the other for

a campsite is chosen and selected charac- noncommercial parties.
teristics of the campsite. The models
for commercial and noncommercial par-

, (3) Five independent variables weretles were formulated upon the groups
actual choice of campsites in relation significant predictor variables for the
to measured characteristics of camp- dependent variable PARTY-NIGHTS (number
sites. If some campsites in the study of parties spending one night) in both

area were to.change due to seasonal the commercial and noncommercial camping
flooding, and if we then knew the mea- models. Eighty percent of the variance

in PARTY-NIGHTS was accounted for in
sured values of site variables, X.

• A the commercial model
through X_, then we could probably
estimate _he amount of camping that
each location Would receive. Thus, (4) Of the 5 significant terms .
potential shifts in Camping patterns selected for each model, 3 were the same
along the corridor could be studied, variable. These were size of the camp-

site, size of the tributary providing
potable water to the location, and the

While. the findings are limited to ease with which a boat could land at the
the population camping along the Rogue river terrace.

. 357

P



-, As stated by Lime (1975a), research dicting the intensity and distribution '
is badly needed to cope with the numerous of river camping.
problems caused by growing recreational
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RELATIONS BETWEEN RIVER TRIP MOTIVES AND PERCEPTION
OF CROWDING,-MANAGEMENT PREFERENCE, AND EXPERIENCE SATISFACTION

1
Josephg. Roggenbuck,Assistant Professor |

Forest Recreation, University of Wisconsin I

. Stevens Pointj Wisconsin
.. Richard H. Schreyer, AssistantProfessor

Forestry and Outdoor Recreation
Utah State University

Loganj Utah

A3ST_CT.--RIver users in Dinosaur Natlonal Monument were

sampled during the sumer of 1975. Trlp motives, In de-
; scendlng order of importance to users, were found to be:

' actlon/excitement, learnlng about nature, stress release/

solltude, afflllatlon, autono_y/achlevement, self-aware-
" hess, and status. User scores on the motive scales were

related to user perceptions of river crowding, to opinions
on appropriate maximum group size, to campsite development

" strategies, to river management techniques, and to user
satisfaction. A number of correlations were statistically
significant, though relations tended to be weak. Research " "
implications are discussed.

Whltewater rivers provide a particularly ( Lucas and Stankey 1974 ). Such outcomes,.

fruitful area for study of the ecologlcal are the "product" of the recreation resource
and social impacts of intensive recreational system ( Brown 1975 ). The following wlll

use and management. Float trips on the provide a brief overview of recreation be-
Green and Yampa Rivers in Dinosaur National havtor and how satisfaction with recreation
Monument have increased dramatically in experiences may be derived. We will sub-
recent years; from about 2,500 floaters in sequently examine how these social psycho-
1967 to more than 14,000 in 1971. Use logical variables relate to decisions on
ceilings were imposed prior to the 1972 use limitations, particularly with respect
season, but river use still increased tO to carrying capacity.
more than 17,000 persons. The number of
floaters declined in the years following Recreation Experiences
due to theenergy crisis, but participation
is now climbing back up. The National Park The major output of recreation man-
Service has felt a need to determine the agement should be to satisfy users. But

..carrying capacity of the rivers for float- what determines satisfaction? Each person
trip use, to develop strategies to hold use enters the recreation engagement with certain

within capacity, to'analyze the social and expectations about the partlcular experience.
economic ramifications of river running, When a person enters a recreation environ-
and toprovide guidelines for future deci- ment, the perceived reality of the situation
sions. The present study was formulated to is compared to the person's own expectations.
explore the soclal-psychological inputs to To the extent that perceived realltymatches
suchdecisions, the expectations of the individual, satis-

factions may be derived. It is possible
likewise that certain expectations may not

THEORETICALFRAMEWORK be met. If these are very important, dls-
. satisfactions may result. For example, if .

In order to make any judgments about one seeks solitude, the presence of others
the humanresource , you must understand the ' may preclude that. If one seeks communion

nature of it-. When recreational use is a with nature, ubiquitous facilities made
management objective, the outcomes of the necessary by high use levels may make that
system to be sought should be the maximtza- difficult. Thus, satisfaction is dependent
tlon of the satisfactions of the users on an experiential reality rather than a
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-physical One The National Wilderness Preservation System I ...................'
_ provides for the establishment of units

A particular resource may be perceived that have certain experiences as primary

differently by various groups. A certain objectives. (In a broader context, the
type of individual may perceive the resource national parks also represent management

as providing one kind of experience, and for specific values.) I
this may serve as a primary inducement to

engage inrecreatlon on the site. Another
type of person may perceive an entirely The designation of a particular expe-
different experience, and may also be rience to manage for begins to selectively
motivated, tO use the site, but with very filter out potential pre-emptive resource

different expectations. To the extent that developments and management actions. The
the different expectations are all met on manager can gain additional input for deci-
the site, we can look with pride, on the sion-making from users whose experience
diversity of satisfactions that a particular expectations most closely reflect the values

resource may provide. However, it is be- he is managing for. This is essentially ,.
coming increaslngly apparent that certain " what Stankey (1972) has proposed with respect
kinds of experiences may not be compatible, to wilderness. He maintains that wilderness

and that unrestricted and haphazard recrea-, management should be geared to those persons
ti0n management can result in theexclusion whose attitudes are most in concert with the

of certain recreation experiences, specific institutionalized values of wilder-
ness as represented by the Wilderness Act.

In a wildland situation, certain expe- Such a strategy may be more difficult to
riences such as solitude can be disrupted define when the experience expectations of
by the presence of others. If solitude is individuals are the reference point, but " _"

seen to be a valuable experience, then ac- this is more a methodological issue than a
tlve Steps must be taken to avoid losing it. philosophical one. What has prevented the
Thismay imply the designation and manage- effective evolutlon of this approach in the
ment of areas specifically for that purpose, past is the insistence that researchers

If all experiences are like_rlse represented, come up with a carrying capacity.
then we _can provide a recreational resourc_
system that truly meets the needs of the Once the commitment is made to manage
people. Assuming that there is not enough for experiences, however, it is possible to
recreatlonal land to adequately handle all focus on the dimensions of the use limitatlon

experiences and that everyone will not be or allocation problem, and what parameters
completely satisfied all of the time, some will successfully serve to indicate the
kln_ of allocatlon and limitation decision maintenance of the desired experience. The

is necessary, range of possible management actions to
handle use levels provides leeway for the

A major thesis of this research is that manager to act. There may be a number of
to the. extent that managerial objectives are strategies, such as zoning, site management,
defined in the context of retreat/on expe- or user distribution, that can serve to
rlences, more clearcut criteria for use provide and maintain a particular experience.

• . 7,.'f,m'i,tat.q, ort 1 decisions are made available to

managers. The deslgnation of areas as
providing Certain experiences already exists. Management For Experlences

The present study sought not only to
explore the role of experience expectations,

IAZt_h carrying capacity is a widely but also to integrate this orientation into
used term_ al_ empirical and theoretical decision situations that may be useful to
_ork on it shows that there is no such thing managers. We have, therefore, attempted to,

aS. the curryi_ capacity, for a given recre- place this theoretical approach into the
ation resource. Rather a range of man- context of a management model proposed by
ugerial options.that may relate to many Brown ( 1975 ). Brown's model has its •

different situations and circumstances foundations in the work of many wildland
ezi'sts. The phrase "use limitation" still recreation researchers, especially those
does not e_ompass the fu_l range of these who have studied wilderness carrying ca-
issuesj but it at least is less suggestive pacify ( Brown and Schomaker 1973 ,Godfrey

of a si_l e neat figurej and will be used and Peckfelder 1972 , Frissell and Stankey
here wherever possible in that contezt. 1972 , Lime 1970 , Lime and Stankey 1971 ,
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Lucas 1973 , Lucas and Stankey 1974 , Stankey Finally, the park manager needs input
1971 , Stankey 1973 , Nagar 1964 ). The from users in his evaluatlon of management
contribution that Brown makes is to identify objectives and strategies. If river users
the management decisions _that must be made in D±nosaur National Monument are sut_s_e_

and to specify in detail the inputs and out- with their experience, then managers have =II_ I
puts of each decision accurately defined a socio-psychological

carrying capacity. If, however, users are
The f_rst and most important decision dissatisfied, then managers need to know

that must be made is to select management who is dissatisfied and why. Brown's con-

objectives The second decision is to select ceptuallzatlon of carrying capacity suggests
the management tools and techniques to meet that providing a great variety of satisfying
the objectives. Finally, existing management experiences on the same river at the same
objectives and strategies must be periodi- tlme is probably impossible because what
tally evaluated to see if they should be would enhance one river experience might

modified; and.if so, how. " detract from another. Discrepancy theory,
which states that satisfaction is determined

Socio-psychological inputs play a vital . by the difference between desired outcomes
role in all three of the above decisions, and perceived outcomes, supports Brown's
When selecting management objectives,, it is contention. On the basis of these theoretical

advantageous for the resource manager to ' and conceptual considerations, the final
know which Of the possible resource outputs study hypothesis to be tested was: users
are preferred by whom. In the case of with different motives for taking river
Dinosaur National Monument, the white water trips differ in their degree of satisfaction

rivers could be managed to provide opportu- with the trip. /
nities for solitude, challenge, escape, .
nature education, self-reliance, excitement,
esthetic appreciation, or affiliation. The
park manager needs input regarding the STUDYDESCRIPTIONAND PROCEDURES
experience expectations of users when he
attempts to establish management objectives. Dinosaur National Monument, located on
Research has shown that motives are not the the boundary of Colorado and Utah, includes

same for every individual participating in about 46 miles of the Yampa River and 43
a given outdoor recreation a.ctivity ( Davis miles of the Green River. Auto access to

1973 , Henry and Driver 1974 , Knopf 1972 , the rivers is limited to Just a few places.
Knopf, Driver , and Bassett 1973 , Potter, Virtually all overnight river trips begin
Hendee, and Clark 1973 ). Therefore the at Deerlodge on the Yampa or Gates of Lodore
firsthypothesls of our study was: river on the Green. All float trips in Dinosaur
users on'the Green and Yampa Rivers in _ end at Split Mountain. The Deerlodge to Split
Dinosaur National Monument have many motives Mountain trip takes 3 or 4 days and the Gates

for taking a river trip. of Lodore to Spllt Mountain trip takes 3
days. The National Park Service has estab-

"The manager also needs socio-psycho- lished II campsites for the river users.

logical input from users when he selects These sites contain primitive toilets,
managementstrategles. People's preferences picnic tables, and fire grates for cooking;
for or satisfactions with river management camping is permitted in designated sites

strategies he!p the park managers to deter- only.
mine if/management objectives are being met.
Satisfaction in any situation is dependent Data for the study were collected at

upon one's expectations with respect to that the Split Mountain take-out point during
situation (Lawler 1973 ). Limited research the months of May, J.une,July, and August
on the preferences and satisfaction of in 1975. Sampled individuals were given
recreationtsts tends to confirm this con- a coded postpaid return envelope that con-
tention ( Bassett et ul. 1972 ). On this rained a cover letter, a questionnaire, and
foundation, the following study hypotheses a map of Dinosaur National Monument. The
were derived: Users wlthdifferent motives questionnaire was 4 pages long and took
for taking river trips differ (I) in the about 30 minutes to complete. At the same "
number of people they prefer to see on the time, the research technician recorded the
trip, (2)in their preferences for maximum date, name, address, and code number of the
group size, (3) in their preferences for sample subject. The response rate was 76
river campsite management, and (4) in their percent; 864 useable questionnaires were
preferences for river management policies, returned out of 1,150 actually distributed.
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. The study questionnaire was designed individuals more felt they saw too many I .....................
to obtain the following information from than felt they saw too few. Approximately
river users: (i) background characterlstlcs, 33 percent of users had no opinion on what

(2) trip motlves_ (3) description of trlp_ would be an acceptable nmnber of encounters
(4) opinions on river management and use, with other people on the river trip. Among

(5) attitudes toward wilderness areas_ and those with opinions, most felt that to see B(6) satisfaction wlth the river trip. A II to 25 or 26 to 50 people on the trip

38-item construct scale was developed to would be acceptable (only slightly lower
measure the nine trip motives believed to than the number of people usually seen on
be important: solitude, stress release/ the trip).
escape_ autonomy/achlevement, affiliation,
self-awareness_ actlon/excltement, status_ Pearson product-moment correlations were

learnlng_ and experiencing nature. Sample computed to test for significant relations
subjects were asked to think back to their between motives for taking a river trip and
reasons for taring the river trlp and to preferences for river use density. It was

respond to scale items in that context, anticipated that the stress release/solltude ,
and self-awareness motives would have slg-

_, _ nificant positive correlations with river
RESULTS trip crowding and negative correlation with

• ' opinions on appropriate levels of encounter.

• Trip M0tives Because the affiliation motive represents
a desire to be wlth and to meet friends, it

A factor analysls Was done to see if was predicted that affillatlon scores would

the study's multidimensional motivation have the reverse correlatlons, i.e._ slg-
scale measured the nine different motlves,_ nlflcant negative associations with per- -
and whether the items that were written to ceptlons of crowding and positive correla-

measure a given motlve did load hlghly on tlons with decisions on appropriate use
one factor. Seven, rather than the hypoth- levels.

eslzed nine, factors were extracted. Factor
I included both the learning and the expe-
riencing nature items so was therefore All of the hypothesized relations were

called "learnlng about nature". The second found to exist at the 0.05 level of statls-
factor extracted was named "stress release/ tlcal significance. However, the actual

Solitude" because it represented a combln- strength of the correlations was weak; no
ation of the hypothesized stress release/ slngle correlation exceeded 0.20.

escape and solitude items. The remaining
five factors contained the motive item- PreferencesFor MaximumGroupSize
c!usters as anticipated. All seven factor
scales except "status" had an alpha coeffl- A large majority of river users, 84
Cient Of rellabillty of 0 80 or higher; that percent, favored some sort of llmltatlon
of the status Scale was 0.68 on maximum group size. River users who

favored the limitation of group size were

Although a slzeable number of indlvid- also asked what they thought would be an
uals rated each motive as at least somewhat acceptable maximum group size. User pref-

important, the relative importance of the erences clustered in and around the 21 to
motives for the group as a whole differed 30 person category. These opinions seem to
considerably. The action/excltement and reflect the existing situation; most trips
learning about nature motives were very On the river fall within this general size
important, stress release/solltude and range.
affiliation motives were moderately impor-

tant_ and'autonomy/achievement was a some- The same motives, for the same theo-
what important motive for most river users, retlcal reasons that were considered Impor-
Self-awareness and status had low group rant in explaining opinions on river use,
means, were also believed to be relevant to the

• question of limiting group size. The ob- ,

Preferences-For River Use Density talned relations were again very low; no
• correlation exceeded 0.20. The relations

About 60 percent of river users either between three of the motives and opinions

had no opinion about the number of people on limiting group size were, however, slg-
seen on _he trip or felt that the number nlflcant at the 0.05 level of probability.
they saw was about right. Of the remaining As hypothesized, there was a tendency for
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an increase in the stress release/solltude correlations with these river management
motive to be associated with a shift in policies. Because the establishment of more
oplnlontoward favoring a limit on group river campsites and seasonal use limit
size. The status motive had the opposite would likely reduce the number of contacts

association, i.e., there was a weak tend- with other parties but would not decrease
ency for individuals who were high in status freedom of choice while on the river, it

to be opposed to limitations in group size. was anticipated that an increase in the
.The affi!lation motive was the only one stress/solltude and self-awareness motives
that had a significant correlation with would be associated with a significant

opinions on what would be an acceptable tendency to support the establishment of
maximum group size. As predicted, the campsites and a seasonal use limit, but
association was in the positive direction, that the affiliation motive would have a

negative correlation with these management

, Preferences For Campsite Management policies.

When product-moment correlatlons were

More river users opposed than favored calculated to test for the hypothesized
campsite, dev_lopment suggestions. However, relatlons, all of the correlations between
they were even more opposed to returning motive scores and preferences for the four

the river campsites to a more primitive or , river management strategies were found to
natural condition than to the proposed be very weak. No single correlation
development. These findings suggest that coefficient was greater than 0.15. Many of
existingrlver campsites are generally the weak correlations were statistically
satisfying user needs, significant as hypothesized, however (0.05

level of probability).
It was hypothesized that scores on the " "

learning about nature, stress release/

solitude, and autonomy/achlevement scales Degree of River Trip Satisfaction
would each have a significant negative

correlation with degree to which campsite Eighty-three percent of overnight users

development is favored and a significant either said they were completely satisfied
positive correlation with support for or thought the trip was one of the most
preservation strategies at campsites. The thoroughly satisfying experiences of their

correlation between motive scale scores and llves. Another 15 percent were mostly
scores on the campsite development and satisfied. Only 4 people out of 666 were
preservation indexes were all below 0.20, somewhat dissatisfied.
but they were all statistically significant

in the _irection hypothesized (0.01 level Even though river users as a group

of probability), were satisfied with the river trip, it was
hypothesized that relations between indi-

PreferencesFor RiverManagementPolicies vidual trip motives and degree of trip
• satisfaction would differ. Pearson product-

More thanfour times as many people moment correlations were computed to test
favored Campsite assignment and trip for such differences. Although none of the
scheduling as opposed them. The establish- obtained correlations had an r value greater
ment of a seasonal uselimlt was favored than 0.21, the correlations between all

by overnight river users at a 3:1 ratio, study motives and degree of trip satisfaction
The strength of the preference for trip were significant at the 0.05 level of
Scheduling is partlcularly striking because probability. Moreover, all significant
this policy does not directly apply in associations were in the same direction,

Dinosaur. ' i.e., the greater the strength of the motive,
the greater the degree of trip satisfaction.

Because campsite assignment and trip
schedullngwould have an impact upon the
number of people encountered on the trip DISCUSSIONAND CONCLUSIONS
and upon freedom of choice while on the trip,
it was hypothesized that scores on the stress Although this study provided much in-
release/solitude and self-awareness scales formation on user preferences and satisfac-

would have significant positive correlations tion that is useful for declslon-maklng, the

and scores On the autonomy/achievement and generally weak correlations between trip
affiliation scales would have negative motives and both management preferences and
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-degree of trip satisfaction lowers the individuals who had strong trip motives also

apparent value of this particular approach had a high degree of trip satisfaction sug-
to the assessment of the socio-psychologlcal gests that this may have occurred. A more
components, of carrying capacity. If river accurate assessment of the importance of
users who seek different experiences on the the various reasons for taking a river trip

trip differ only slightly in their pref- might have been attained had the river user
erences for seeing people on the river or been asked to rcrnk his trip motives.

mm

at campsltes, for limiting group size, for
campsite development, for specific river Because of financial constraints, trip

use regulatory policies, and in degree of motives were recorded ufter the trip. This
trip satisfaction, then measurement of approach has several weaknesses. Human

trip motives has-little practical value for behavior is prompted by psychological needs
the river manager, or strains within the individual ( Lawler

• , 1973 ). When the psychological need is
satlsfied, other wants become domlnant.

The motive scales used in this study The high rate of river trip satisfaction .

Sou&ht to measure the phychologlcal needs reported suggests that users may have a •
of the individual that prompted him to take difficult time remembering their original
the river trip. The conceptualization of reasons for taking the trip. River users

P

trip motives at the basic human need level in Dinosaur National Monument may have only
may have contributed to the weak association general expectations of their trip due to

between, reasons for taking a river trip and lack of previous river experiences. Their
Opinions on river management strategies, motives would therefore be susceptible to
For example, individuals with a high need change due to actual resource and social
for affiliation may have very different conditions encountered on the trip. The "
expectations on how this need might be post-trlp measure of motives may be not so
satisfied on the river trip. For some it much a measure of inherent reasons for

might be group singing around the campfire, taking a river trip as it is a measure of
for others it might be preparing a meal the trip's capability of providing various
together, or a hike up a side canyon with kinds of experiences. In future river and
a Special friend. These Individuals likely other recreation behavior research, motives

prefer very different river management should be measured prior to the trip.

policles. In future recreation behavior
research, stronger relatlons and more Trip motives mattered little in deter-
meaningful information for declslon-making mining satisfaction. Virtually every river

might be gained if the specific experience user was extremely satisfied. This may be
expectations of the recreationists are due to several factors. First, most river
measured. When many recreationists in the users in Dinosaur apparently do not have
research populatlon have no previous expe- well defined expected outcomes. They have
rience with the activity or the resource not taken a previous river trip, and the
in question, as was the case with the river experience is therefore exploratory in nature.

users in Dinosaur National Monument, sepa- Second, the trip offers much diversity. The
rate analyses should be performed for the resource and social characteristics of the
experienced and inexperienced users, river trip provide a variety of experience

opportunities; and trip schedullng, use con-
In the measurement of the trip motives ditions, and management regulations appar-

of river users in Dinosaur National Monument, ently still permit the indlvidual to freely
more individuals scored high on all or almost choose the desired alternatives. Finally,
all mot!yes or scored low on all or almost contrary to the study's theoretical perspec-

" all motives than expected. This may be due tire, the actual outcomes of certain facets
to response sets among river users. A of the trip may so exceed expected outcomes

Likert,type attitude scale is susceptible that dissatisfaction with other aspects of
to such response sets, and the finding that the trip may be more than compensated for.

.
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• ABSTRACT.-- One hundred and seventy-slx Salmon River

float boaters responded to a questionnaire that sollclted
their attitudes toward wilderness river recreation

experiences and management. Factors relating to health - .
and physical fitness, adventure, awareness of nature,
communlon with nature, and wilderness preservation were
viewed favorably by nearly all respondents. Intensive

• management practices such as developed campsites, gravel
roads and trails, picnic tables, garbage cans, and allowing

• power boats were rejected by almost all respondents.

Wilderness users have been studied In The second study objective was to de-
many contexts. Stankey ( 1973 ) studied fine relatlonBbetween behavioral and

user opinions about management and carrying demographic characteristics of users,
capacity of four wilderness areas and re- recreation experiences, and user attitudes

lated their opinions to wilderness-purlst concerning wilderness river management.
attitudes. His summary provided managers

with answers about prevaillng opinions As Hendee et al. ( 1968 ) point out,
among wilderness users. The present study wilderness management decisions cannot be

attempts to provide similar information made on a purely majority vote basis. But
for users of a wilderness river. We include It is still important to know the majority
a.somewhat broader range of variables re- opinion when evaluatlng management alter-
latlng to demographic data, type of wlld- natives. Hendee et al. isolated a number
erness use,; and attitudes toward management of factors related to Pacific Northwest

• practices, we then attempt to describe how wilderness user attitudes. One purpose of
. _hls information can be used to develop the present study was to'see if similar

management strategies, attitude dimensions would emerge from data
collected from wilderness river users.

The maj.or objective of this study was
to provide specific data on user attitudes

as a basis for suggesting management
strategies for the Salmon River Wilderness STUDYMETHODS
Area. Responses to scaled items on user
experiences and management preferences were Data Collection
also structured to provide in.eight into
management programs for other wilderness Questionnaires were distributed during
rivers, summer 1973 to a sample of Salmon River
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users as they embarked on their float trips Descriptive unulysis--Demographlc and

from campsites along the river. It was recreation behavior variables were tabulated.
not possible to obtain a random sample of
users because of unpredictable departure Factor analysis of attitudinal data--The

patterns. Instead, questionnaires were scaled items on recreation experiences and [_ l
distributed at random times as people management practices were factor analyzed
departed from campsites along a 75-mile separately to define clusters of attitudes
stretch of river from Salmon Falls to the and thus provide a simple overview of the

end of the road upriver from Riggins, Idaho. data. Five factors were defined for items
dealing with recreation experiences, and

when* groups of i0 or more were de- three factors were defined for items
parting together,_ only every lOth person dealing with attitudes toward management
was given a questionnaire. For smaller practices. Only those attitudinal items

groups, a questionnaire was given, to one with loadlngs of 0.40 or greater on any of
randomly selected individual. Selected the eight factors were retained for further
individuals were given a brief description analysis. Scale directions of individual

of the study, handed a questionnaire, and items with negative loadings were reversed
asked _to fill it out and return it at the to preserve the statistical and empirical

completion of their trip. Of the 250 , meaning of each factor.
questionnaires distributed, 191 were
returned. Of these, 176 were used in the
analysis. Most of the unusable question-
naires had been damaged by water. Attitude-behavior patterns--Factor scores

were calculated for each respondent based

Although not complicated, the question- on items loaded on the eight factors defined -
naire was lengthy. We attribute the rather above. By this process, the 97 individual
high rate of response to the users deep item scores were distilled into 8 factor
interest in management of the Salmon River. scores. Each resulting score represented

a dimension that best described the varia-

tion in responses to the individual items
loaded on the factor describing that

The questionnaire was divided into four dimension.
sections: (1) questions about the user,
his group, mode of trmvel, length of visit, The eight factor scores, demographic
expenditures, and past and present activities data, and recreational behavior data for
ontheSalmon River and other wilderness each respondent were subjected to a final
area§; (2) a series of questions to elicit factor analysis. This analysis produced
attitudes about 47 features and activities three attitude-behavior patterns that

associated with the Salmon River and the related attitude, demographic variables,
User's recreation experiences; (3) another and recreation behavior of Salmon River

series Of questions to elicit attitudes on wilderness users.
50 items related to existing and alternative
Salmon River management practices and
facilities; and (4) demographic information RESULTS
on the respondent--age, residence, income,

, sex, marital status, and organizational Descriptive Results
affiliations.

_. : Demographic and recreation behavior
Scale items on attitudes toward the data were analyzed to produce a description

wilderness environment were derived largely of the "typical" Salmon River user.

from Hendee et al. ( 1968 ). This was done
so that we could determine how results of The "typical" Salmon River user was

our study of Salmon River users compared on his first trip to the Salmon, but he
to Hendee's studies of nonwilderness river averaged almost two trips annually to
users, other wilderness areas. He prefers to see .

few people in the wilderness. On this
• Data Analysis visit to the Salmon River, he went with a

. guided group, and spent less than $600 for.

Responses were coded and punched on the entire trip. He stayed for 5 nights
cards for computer ana]ysls, and data were each of which he slept outside at a saris-

analyzed as follows: factory campsite. He found the Salmon
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River relatlvelY unllttered and was very presence on this factor of items representing
satisfied with his trip. It is not sur- a desire to recapture the pioneer spirit,

prising that he Camped at night and did experience a sense of discovery, seek
little hiking, because all study respondents adventure, and get physically tired indicates
were floatlng down the Salmon River. that people favoring items on this factor

would oppose any management practice that
would "tame" the wilderness.

AttitudeSTOwardRecreation "Convenience", recreation experience
Experiences factor 2 (table 2), provides a cluster of

items relating to more convenlence-orlented
Factor analysis of questionnaire items recreation facilities. People with favorable

deailng with aspects of recreation behavior at-tltudes toward these items prefer to have
and experiences resulted in the definition all the comforts of home when they engage
of five factors (tables 1-5). To c_de data in wilderness recreation. It should be noted

for factor analysls, responses for each that preference for sleeplng outdoors is
questionnaire "item were scored on a scale negatively related to the factor indicating

of 1 to'9: very unfavorable responses were that those who llke car camping, developed
scored i, neutral responses 5, and very resorts, etc., would prefer not to sleep
favorable responses 9. Descriptive factor ' outdoors.

• names were determined by examing the indlv-
Idual items most heavily loaded on them.

Factors should not be interpreted as

representlng consensus among respondents. Table 2.--Convenienoe (PeoPeation expe1_ence
Due to the nature of factor analysls, both fa_toP _)
respondents with characteristics or attitudes
described by the factor and those with : Mean item : Factor
opposite characteristics or attitudes are Item : rating.. : ioadln_

likely tO be present in the sample. Attitude towomd:
Oar camping 2.4 O.77

• Developed resorts 2.2 .75
Such Variation in response is necess- Purchasing souvenirs 1.8 .72

ary if a definable factor is to emerge from Automobile touring 2.4 .71
the data. Item loadlngs on factors can be Power boating 2.6 .70
viewed as correlations of the item (variable) Private cabins 3.1 .70

with the factor, i.e., the strength of the Campsites with plumbing 2.9 .68
relation between a particular item and all Gravel roads 3.3 .60
other i_ems comprising the factor. Sleeping outdoors 8.5 - .43

Factor mean 2.4

The items loaded on "adventure and

renewal", recreation experience factor 1 •

(table 1), were highly regarded by most The low mean rating for recreation

respondents, having a mean rating across experience items on this factor (2.4 where
the factor of 7 8 out of a posslble 9. The 1 is the lowest posslble and 5 is neutral)

• • indicates that most Salmon River users
• .

reject easy types of recreation. This
• finding is consistent with results of most

Table l.--Adventume and renewal (recreation other studies of wilderness users. People

experience factor 1) favoring recreation experiences described
by the factor would probably be infrequent

' wilderness users.
. : Mean item : Factor

Item • ratlng : loadlng
-Attitu'detoward: The mean rating of items loaded on
Attainnew perspectives 7.7 0.82 "strenuous activity", recreation experience
Improvehealth" 7.7 .81 factor 3 (table 3), is 80. This indicates
Recapture pioneer spirit 7.1 .77

Experlence sense of discovery .8.0 .72 that strenuous physical activities are
Relievetensions 8.0 .68 highly regarded by most Salmon River users. '
Do things most people don't 7.2 .68 Nevertheless it should be remembered that

Experience sense of adventure 8.0 .65 most of the recreatlonlsts sampled did
Get physlcally tired 7.6 .63

Breath fresh air 8.7 .46 little hiking. Perhaps what is sought is
Experienceselfreallzatlan 7.8 .45 the opportunity to do such things, rather

Factor mean 7.8 than actually doing them.
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Table 3.--Strenuous aotivity (reorea_on great diversity of opinion with regard to
experience factor 3) its appropriateness.

• " :Mean item := Factor

Items : rating : loading Table 5.--Hunting and fishing (recreation
Attitu_ toward" experience factor _)

Hiking 8.4 0.65

Mountain climbing 7.5 .63 ........ Mean item 'Factor

Backpack camping 8. i .60 " Items rating loading
Physical exercise 8.2 .54 Atti_ "toward:

. FaCtor ` mean , 8.0 ...... Hunting 4.4 0.74
Fishing 6.6 .66

Factor mean 5.4

Recreation experience factor 4,
"aesthetic pleasure", (table 4), consists
of items r_lated to aesthetic enjoyment of

elements in the natural environment. All ._

items had high ratings from most respondents, AttitudesTowardManagementAlternatives
resulting in a higher mean rating (8.5) '
than that of any other recreation experience Factor analysis of items about wild-
factor. This dimension of appreciation of erness management and behavior resulted in

nature and aesthetic enjoyment is important the definition of three factors (tables
to most Salmon River users. 6-8). Individual items were scored on a

scale of I to 3: where undesirable-dis- -/

agree responses were scored 1, neutral
responses 2, and desirable-agree as 3.

•Table 4.--Es%_%_o pleas_tre (recreation The items on management factor i,
experience factor 4) "development" (table 6), indicate a dimen-

sion of concern for the degree of develop-

:Mean item:Factor ment appropriate for a river wilderness
Items : rating : loadlngs area. People who reacted positively to

Attitudetoward: these items (and negatively to negatively
vast areas 8.2 0.72 loaded items) likely perceived the wilder-
Timberline vegetation 8.2 .72

Virgin forest 8.4 .71 hess as idle land that should have more
Rugged topography 8.2 .68 intense use. The introduction of some
Seeing native wild animals 8.7 .67 degree of managed, mechanized civilization
Looking at scenery 8.7 .63 would be appropriate to these people.
Float boatlng, kayaklng 8.5 .62

Awarenessof beauty 8.8 .58 Most Salmon River users in our sample were
Enormousvistas 8.1 .58 at the other end of the spectrum as indicated
Absence of people 8.2 .56

EnJoyment of nature 8.8 •55

Drinking, clean stream water 8.8 •55

Sol±tu_e .... 8.5 .53 Table 6.--Development (attitude toward
• Tranquillty 8.7 .52 manngeme_t factor 1)Absence of man-made features 8.3 .50

Absence of man-made noise 8.5 .41 : Mean item : Factor

Factor mean 8.5 Items : rating : loading
Attitude toward:

Power boats in wilderness I.2 O.69

, Helicopters for VlPs I. 3 .64

Recreation experience factor 5, "hunting Leasing land to guides 1.3 .62Airfields in wilderness 1.5 .61

and fishing" (table 5), deals specifically Continued use of powerboats 1.6 .54

with attitudes toward hunting and fishing Packingout garbage 2.7 -.53

inlthe wilderness. Whereas not all Leavinggarbagein cans 1.4 .51_Motor noise in the wilderness 1.3

hunters are fishermen and vice versa, Picnlc tables at campsites I.3 •49 _ •

attitudes toward these activities are Grazingof livestock in

closely related. But fishing is viewed as backcountry 1.5 .49

generally more appropriate. Hunting has Private land inholdings 1.4 .47
Cutting vegetation for bedding

the highest standard deviation (3.05) of and fire 1.4 .44

any of the recreation experience items Removing signs of use 2,8 -.38
included in the study. This indicates a Factor mean 1.4
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by the low individual Item means and the low Salmon River users. A similarly favorable
overall mean of 1.4. They prefer to see the attitude toward restrictions on use has been
wilderness undeveloped. As shown by the found with other groups of wilderness
loadings of the two items concerning power users ( Stankey 1973 ).

boats and items about helicopters, airfields,
and motor noise, they disapprove of noise rassociated with mechanizat,ion. The types Table 8.--ContPolled access (attitude

of development described by this factor would towaPd mc_gement factor 3)
be unpopular with most Salmon River users.

: Mean Item : Factor

Items : rating .....: loading
The items on management factor 2, Attitu_ toward- ..........

"securewilderness" (table 7), all have Leaving fallen trees across
trails 2.3 .69

mean ratings near neutra!', producing an Low standard trails 2.5 .61

overall factor mean of 2:1. These neutral Limltlnggroup slze to 12 2.3 .60

means were produced by great diversity of No trails in someareas 2.7 .51

opinion as _indicated by high item standard Managingwilderness differentlyfrom adjacent lands 2.8 .46
deviations. All strongly loaded items Restrictions on number of users 2.9 .41

concern use of signs and helicopters in the Factor mean 2.6p

wilderness. People who favored these items

might desire signs so that they do not get
lost, and desirehelicopters in case they
do. Thls group of respondents might feel Attitude-Behavior Patterns
insecure in thewilderness, probably being
infrequent wilderness visitors. More Scores were calculated for Indlvl'dual

experienced wilderness users probably express respondents on each of the eight factors
the Opposite attitude. The manager contem- previously defined. These scores were then
plating use of signs or helicopters in subjected to another factor analysis along
wilderness river areas should understand with variables on respondent demographic

that opinion on the issue is diverse, characteristics and recreation behavior.
Infrequent users are likely to approve of The analysis resulted in the definition of
these management techniques while frequent 3 factors that we call "attitude-behavior
usersmight be opposed, patterns" (tables 9-11).

Respondents expressing the attltudes
Table 7.--Sere _IdePness (attitude and having the characteristics reflected

toward management factor 2) in attitude-behavior pattern I, "purist-
preservatlonist" (table 9), tend to reject

: Mean item : Factor any type of 'increased development of the
Items : ratina : loading

Atti#udetoward:
Campslte signing 1.9 .70
Interpretive signing 2.1 .70 Table 9.--P_st-preservationist (attitude-

. Signing. of dangerous rapids 2.2 .66 behavior patte_ I)
Signs on streams 2.1 .64

Removing existing signs - I.7 - •63

Hel,lcopters for patrols 2.0 .49 : Pattern

Helicopters for admlnlstratlon 1.9 .47 Variable or factor . .: lqadlng
Helicopters for carrying Convenience (recreation experience

equipment i.__99 .42 factor 2) - O.64
Factormean 2.1 Securewilderness(attitudetoward

management factor2) - .51
Development (attitude toward management

Six well-regarded items make up man- factor1) - .50
agement factor 3 (table 8), "controlled Controlledaccess (attitude toward

access". .People responding positively to managementfactor3) .48
Preservationist group membership .48

these _tems llke to see trails minimized in Numberof wildernesstripsper year .43
both number and quality. They also favor Number of people tolerated in wilderness - .39

restrictions on use and like to see wilder- Yearsof schoolingcompleted .32 '

hess areas managed as separate from suP- Amountof litteringperceivedIn Salmonarea .31
rounding land units. This factor relates Strenuousactlvity (recreation experience

to the amount of use deemed appropriate factor 3) .29

within wilderness areas. Restrictions on Aesthetic pleasure (recreation experience

levels of use should be favored by most factor 4) ......................... 28...

Z
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Salmon River area--particularly developed Attltude-behavior pattern I.II, "wild-
camping facilities. An individual display- erness enthusiast" (table ii), represents
ing this pattern would likely be well young, single people who are new to the

educated, a frequent wilderness user, and Salmon River and are looking for a cha11-
a member of a preservation/st organization, enging, rewarding experience with nature.

Such a person would prefer seeing few other Respondents having opposite characteristics I
people in the area and view the Salmon River would be older people with families who

area as being in worse condition with regard could do without the challenge. The young,
to littering than others They may, in adventurous user would be more common on
fact, be more discriminating in their per- the Salmon River.
ception of wilderness.

People represented by the "purist- Table ll.--Wildernes8 enthusiast (attitude-
preservati0nlst" pattern prefer controlled behavior pattern III)
access and physically rugged forms of

recreation. They enjoy the outdoors, reject : Pattern [
convenience-oriented camping, and oppose Variable or factor loading |

Intenslve management and development. They Adventure and renewal (recreation [experience factor i) 0.65
are more experienced wilderness users than , Aesthetic pleasure (recreation l
other Salmon River users, and are intolerant experience factor 4) .64
of crowded Conditions. People represented Strenuous actlvit_y(recreation
by the '!purist-Preservationist" are more experience factor 3) .49
ilkely to be preservatlonist group members Age - .48

than are other Salmon R_ver visitors. They Number of children - .41

prefer management to k_ep large numbers of Married - .36 "
people out of the Sal_on River area and to Number of times at Salmon - .32
preserve the wild cha_cter of the area. Controlled access (attitude toward

- management factor 3). .27It iS.important to note that these more

frequent users are most opposed to develop-
ment.. "

'. , DISCUSSION

People described by attitude-behavlor

.pattern !I, "hUnter-flsherman" (table i0) Study results, when compared to results
tend to camp alone, not hire a guide, react of other wilderness user studies, provide
more favorably toward convenience facilities insight into differences and similarities
and approve of hunting and fishing in the between wilderness user groups that can be

used to develop management strategies.wilderness. They are frequent visitors to
the Salmon River, probably coming to hunt
or fish. They llke to see few other people Relation to Results of Other Studies
in the area, which is consistent with the

needs Of hunters and fishermen. People who Results of this study were similar to
display opposite characteristics are likely results of other studies of wilderness users.
to be members of a guided tour group on The factor analysis on attitudes toward the

• their first visit to the Salmon River. river wilderness experience showed strong
• similarity to results obtained by Hendee

et UZ. ( 1968 ). This suggests that wild-
erness user attitudes are relatively stable

Table io.--Hunter-fishePmGn (attitude- across different kinds of wilderness

.behavior pattern II) experiences.

:Pattern Although attitudes toward the wilder-
Variableor factor : loading hess experience itself were similar, dif-

Hiringof a.guide -0.56 ferences were found in attitudes of Salmon

Numberof peoplein group - .53 River users toward management alternativesCampt-ng.with group • - .50 "
Numberof timesbeen at Salmon ' .45 Salmon River users, for example, are likely ,
Hunting and fishing (recreation tO have less wilderness experience than

experience factor 5) .38 other wilderness users. Although Hendee
Development (attitude toward et al found that their sample of wildernessmanagement factor i) .35 "

Number of peop!e tolerable in wilderness - .32 users averaged 6.3 wilderness trips per

Securewilderness (attitude toward year, our sample of river users averaged
k management factor 2) .28 only 1.7 trips per year to wilderness areas.
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The finding of the present study that segment of the public who support wilderness
wilderness users would respond favorably through taxes. The gradations of manage-
toward a management program to restrict ment intensity associated with different
use was similar to that found by Stankey categories of wilderness do not really

( 1973 ). The ambivalent attitude toward resolve the issue. The question still
the use of signs and helicopters p however, remains about the approprlatenessof
was not expected. Stankey ( 1973 ) found functlonal exclusion of large segments

that about a third of the users of four of the public.
wilderness areas would approve signing

campsites. About the same percentage
expressed approval of such action in our It may be that there is no "right"
study, but only another third actually answer for the manager. Perhaps there are

opposed Such an action. The implication is only those that are less wrong. If so, the
that there is no universal opinion among major guidance for management should come
Salmon_River users as to the appropriateness from those who actually use the _rllderness.
of campsite signs. Whichever decision the Frequent Salmon River users who were sampled

manager made_ "an equal number of users would in this study prefer imposing restrictions •
be unhappy, on number of users, keeping trails few in "

number and low in quality, minimizing

Management Implications , interpretive and directional signs, and
forbidding the use of hellcopters in the

It is .important for the manager to wilderness river.
understand the attitudes of the users of

the area he is managing: not only the degree The problems faced by the wild and
of similarity in user attitudes, but more scenic river manager are not much different
importantly, issues on which user attitudes than those faced by managers of other *

are most divergent, wilderness areas. Both deal with users who
have a puzlst-preservationist attitude

. If the manager directs his management toward wilderness management. But the wild

toward those who are of the "purist- and scenic river manager is more likely to
preservationist" orientation, interests of face problems associated with use by large
an "elite" recreationist group would have groups of users who are inexperlenced with
been served to the exclusion of a large wilderness and desire a measure of security.
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A FILTER SYSTEM FOR DETERMINING RIVER SUITABILITY
FOR NATIONAL WILD AND SCENIC RIVER STATUS

Claude E. Terry, President

Claude Terry and Associates, Inc.
Atlanta, Georgia

,

ABSTRACT.--A system of filter matrices has been devised
and applied to rivers in the Appalachian plateau. Based
upon subsequent aerial observation and input from users,

the system appears to be successful in identifying streams
, that could logically be considered for inclusion in the

National Wild and Scenic River System.
0

I was part of a study commissioned by difficult to find 25-mile to 50-mile con- "
the Bureau of Outdoor Recreation (1976) to tinuous reaches of undisturbed streams in
examinethe Appalachian Plateau (exclusive the East, the criteria have beensoftened
of the Cumberland Plateau Region) to iden- to allow discontinuous reaches totaling 25
tlfy those streams which were suitable for miles. Similarly, in the past any evidence

study for inclusion in the National Wild of human intrusion such as dams, parallel
and Scenic River System (fig. 1). In con-
ducting this survey we experienced the
three problems inherent in any selection
process:

(1) Criteria;
(2) Consistency in application of

criteria; and

(3) The comparison of dissimilar
types--in this case rivers resulting from

widely different geological and hydrological
characteristics.

We found that many of the early systems
used for categorizing rivers which used
weighting values to determine river suit-

ability for protection, had an inherent
bias in that they favored the extremely
long, big, high gradient rivers of the
western mountains. In the East, due to the
headstart in settlement, development has
largely precluded the availability of hun-
dreds of miles of free flowing streams or
of rivers with large volumes of flow in

pristine condition. This realization in
turn caused a little waffling among agen-
cies about the rigidity with which'certaln
criteria should be applied. For instance,

rlversare supposed to be 25 miles long or
longer in order to qualify for Wild and
Scenic River status. Because it is more Figure l.--S_y area.
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roads, or channeilzation has been enough Ited and Trout Unlimited as well as river-
to exclude a river. Now several rivers running canoe clubs, commercial rafters ' 1

that are Under consideration have dams in and any other groups who surfaced and had
some segments with the Wild and Scenic a real interest and knowledge of the streams.

portions beginning at the base of the dam Our response rate was only 10 to 15 percent
and continuing through essentially untouched but many of these users were extremely
reaches, specific and detailed in suggesting streams.

We attempted to temper the hard and fast

criteria applied in the filters with the
Being aware of the relaxation of these information and desires we obtained from

• %

criteria and the biases associated with dif- the dialogue with the various user groups.
ferent sections of the country, we felt

that there was little use in studying all Filter 0ne--Stream Length
streams to see .if 25 miles could be assembled

from pieces of them. We also attempted to The initial filter we established was

incorporate the perceptions of local citi- length. Under this filter all rivers and
zens who, because of their familiarity with streams of 25 miles or more in length were •

the various streams, knewtheir limitations identified. The U.S. Geological Survey "

and potentials. If, in fact, public input (USGS) shaded relief and topographic maps _
was strongly in favor of the consideration , (1:250,000) were found to be the best for
of a stream in spite of the fact that it this task. •A stream which appeared on these

did not meet all the criteria for National maps was assumed to be of sufficient size
Wild and Scenic River status, it was in- to have recreatlonpotentlal. This ellmin-
cluded wlth appropriate notation, atedmany of the small, first order streams

and undoubtedly dropped some scenic small
streams. Exceptions were made under this °

SELECTIONPROCESS filter. We found that user input does not

generally discriminate by length, therefore,
_Thetechnique we employed for comparing some short segments were considered. Also,

the various streamsegments was a series some of the recreatlonally important streams
of"filters" and "filter matrlces" through which did not conform to Filter One cri-

which the streams Were screened. A filter teria but possessed unique characteristics
matrix is baslcally a cross check of items which merited further consideration were

against values (e.g., apples and oranges passed on for further study.
against Vitamin C content, keeping doctors
away, etc..). The values may be expressed
in levels, giving qualitative or--In some

cases--quantitative differences. If an Filter Two--Water Quality
item (e.g.• a river) meets the proper cri-

terion level, it is passed on to the next The streams which passed Filter One
filter. If it does not pass, it is dropped were sequentially surveyed for water qual-

from further study. The various filters Ity (figs. 2-6). The criteria required the
are arranged in such an order that the stream or stream segment to meet or be cap-
first filters remove the most items from able of meeting within the next ten years,
study, with each progressive filter in- the water quality standards for water con-
creasing the standards. This allows items tact recreation. Several problems were en-
that obviously will not meet the standards countered under this filter. There was a

to fall out early, reducing the number of surprising variance among States' water
items requiring detailed study. While quality standards and some States did not
there Is a degree of subjectivity inherent have separate standards set for categories
in the personal observation portion of this of recreation, drinking, fishing, etc. For
technique, the filters and matrices them- a number of stream segments, especially

selves provide a framework of objectivity, in West Virginia and Ohio, there was no
data available. Where this occurred the

streams were passed through to the next
PUBLICINPUT filter. The really hard item to get a han- •

dle on was the future water quality of each
User input was solicited from approx- stream. In many cases it could not be de-

imateiy 150 organizations. The groups termined whether or not the stream could
covered allspeclal interests from Audubon meet the criteria within the 10-year time
Societies and Sierra Clubs to Ducks Unlim- frame. Still, this filter was applied
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stringently where the data was available.
Any rivers identified by user input as --

valuable and recovering from water pollution
were inserted into the analysis process.
The water quality filter included the
following parameters: (I) coliform bacte-

ria (fecal), (2) dissolved oxygen, (3) pH
(level of acidity), (4) toxic chemical,
(5) heavy metals, and (6) _- particles.

•

' ._ Figure 3.--Location of surveyed rivers--

_" western Maryland./
P

--" - Lr_

,/
•.,-" .

/ .,..... :...........................................:_

/_ l.._,,,,,,.,,,,,,,,,,,o,l,''l_l'llll' - ",,,,,,,,i, 4"

m

RIVER

, STATE BOUNDARY

.iH-II. PHYSIOGRAPHICPROVINCEBOUNDARY

Figure 2.--Zocation of surveyed rivers-- . _ %_
eastern Kentucky.

• _ RIVER

• In restrospect the only water quality --_A_o,o_
parameter which should have led to exclu- '"'¢"'"PHYSIOGRAPHICPROVINCEBOUNDARY

sion was frequent occurrence of high numbers
of fecal colifOrms during low-flow condi-
'tions.i Suc.h fecal coliform low-flow pol-

lution may pose an actual health threat, Figure 4.--Location of surveyed _vers--
whereas acidity, phenolic content, and Ohio.

heavy metals from infrequent, casual con-
tact do not, though they may preclude
wildlife. ' FiIter Three--Urbanization

This filter removed only 47 of the 150 While many streams "fell out" due to
streams passing Filter One because of the water quality, the greatest impacts on

incomplete or widely varying water quality streams are man-made intrusions and alter-
data. ations. This most important filter was
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produced in an effort to detail and quantify Weighted Intrusions (Linear and Nonlinear)
the degree of urban and agricultural devel- Value

opment for each Stream and to rank each
river on an "urbanized" scale. We simply 1 Trail ending

mapped a 0.5-mile river corridor on a suit- 2 Trail parallel, gauging station,
able map and counted all noticeable cultural water well

intrusions by down-river mile. This allowed 3 Road (dirt) ending, railroad
•for a mile-by-mile inventory of linear and grade crossing, ford
nonlinear intrusions. 4 Road (dirt) bridge, gate

. 5 Road (dirt) parallel, road (grav-
el) ending, railroad ending,

....... road (paved and rail), culvert,

_/q ............. crossing, railroad grade paral-

.'J I..........,,;,,",,,...................., _ lel, orchard, ranger station,

country club, swimming pool,
bathing area, cabin, dwelling

-/'" ' ' . "\_ 6 Road (gravel) bridge

8 Road (paved) bridge, railroad

bridge, covered bridge, pipe

and power llne crossing
I0 Road (paved) parallel, railroad

parallel, storage tank, ceme-
tery, dock, levee, power and

pipeline parallel, Forestry
Headquarters

15 Campground, business, railroad

Figure.5.--Location of surveyed rivers-- station, post office, apart-
" Pennsylvania. ment building, radio tower,

multibuilding camp, fish
hatchery

20 School, church, armory, community
hall, power substation, race

track, recreation area, camp-
ing lodge, hospital, nursing
home

25 Railroad yard, road construction

• J' 30 Mine, gas and oil well, sand and
gravel pit, quarry, highway
garage, correctional institute

35 Pumping station
40 Road (4-1ane) bridge, resort,

motel, drive-ln, sewage plant,
• saw mill, trailer park

50 Factory, airport (small), 4-1ane
interchange

. _ ,_, 75 Road (4-1ane) parallel, incor-
................................. porated area, industrial sec-

tion, auto dump, oll field
(more than 3 wells), garbage

Figure 6..-Location of surveyed rivers-- dump

West Virginia. I00 City, dam, canal

Each intrusion was recorded by mile

number and assigned a value on a scale These values resulted from the syn-
from I to I00 by increasing human activity thesis of the perceptions of professionals
and visual intrusiveness, as tabulated familiar with river recreation, planning,
below, and visual design. For example, trail

" 375o



endings received a value of I, intrusions the air or on the water. During these sur-
such as a dirt road had a value of 3, a veys checklists and photos were used to
railroad crossing had a value of 8, etc., record and document observations. From
until we reached the top of the scale where this analysis detailed descriptions of

a city on one bank would carry a value of streams and land use characteristics, phys-
I00 With this ranking system each river iographic resources, and unique resources
segment surveyed was weighed mile by mile were also developed. On the positive side,

and then compared against a baseline river, "field truthing" also prevents the unnec-
the Chatto0ga River in Georgia. This river essary exclusion of streams where recovery
was selected because it is familiar to the has already begun or development is along

study personnel and it is generally rec- a rldgetop or in some other fashion hidden

ognized as an ideal eastern Wild & Scenic from the river traveler's view. An example
River, One section of the Chattooga that of this is the New River where railroad
had beenclassified as Scenic had an average yards, small towns, and various Industrlal

point value of 23 points per mile. On the developments occur on top of the New River
other hand, Section IV of the Chattooga Gorge within less than 0.5 mile of the •
which had been classified as a Wild River stream but out of sight and without in-

averaged only 5 points per mile. Using truding on the user's perception. ,
these 2 figures as a baseline, final stan-
dard values of 0-I0 points/mile (Wild) and ' The information from all four filters

11-30 polnts/mile (Scenic) were established, plus user input was used to draw up a ten-
Those rivers or river segments exceeding tative final list-of-stream segments for

30 points per mile were Considered to be too Wild and Scenic River recommendation (figs.
highly developed for Wild and Scenic status 7-11). Before final clearance, however,

and were dropped at this point. However, application of one last filter was attempted. " "
here again, an option was left open to

reinstate rejected segments if citizen in-
put warranted reconsideration. It should I"
also be pointed out that many of these +streams could be of excellent recreational
value despite the corridor development. A
value breakout for recreational rivers was

not made because of the great varlability
in recreation activities.

It is obvious that the relative rank-

ing system, the various categories, and the
class!flcatlon standards for Wild and Scenic

Rivers is arbitrary. However, the Intru-
sions were systematlcally recorded on a
per-mile basls, thus a11owlng anyone to

attach his own weighting system to the data
if desired. It also allows streams to be

compared on some consistent basis from area
to area and stream to stream. _ .....

• -- b'TATEBOUNDARY

,-.,,,,- PHYSIOGRAPHICPROVINCEBOUNDARY

This filter removed the majority of
the Streams under consideration at this

phase and had been accomplished primarily Figure 7.--Rivers Peoo_e_d for fuPther

from map interpretation. In order to make 8#udy--eustePn Ken#u_ky.
sure that t.hispaper survey gave a fairly
accurate picture of the urbanization of the
corridors and that no drast.lc human devel- Filter Five--Water Flow

opment had accrued since t.heupdating of
the maps, Filter Four was empl0yed. This filter included one of t.hesix

crlt.eria for National Wild and Scenic

F11ter Four--Direct Inspection Rivers: that a stream have sufficient.

volume of water during normal years to pro-
This filter conslst.ed of field exam- vide water-based recreat.ion during a slg-

Inat.lon of the remaining rivers either from nlficant portion of t.heprime recreat.lon
0
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surviving the other filters. As a result,

._ the objective for this task was changed and
instead of use as a filter, this data was

used mainly for illustrative and informa-
....... tional,purposes.

"_m This may indeed be enough to determine
stream suitability for potential study
since recreation periods can be shifted

Y to coincide with optimum flows. A good
example of this is the Deep South Coastal

...... _ Plains rivers which are nearly dry during

............ the summer months, but provide ample rec-

:........._...................... . reation potential during spring, fall, and
winter. These (what might normally be
called off-season periods) in fact offer

enjoyable recreational times in terms of
Figure 8.--Rivers recommended for further climate, insects, and reptile contact. In

study--western Maryland. other words, the nonsummer months when
° northern streams are generally not useable

could be considered the prime recreation

, period for Deep South streams. Until cer-
tain terms such as "sufficient flow",

" "significant portion", and "prime rec-
reation season" are defined, any filter

developed using flow will remain weak and "
questlonable.

LITTLEBEAVER WEST
CREEK(SCENIC)

•_ STUDYCONCLUSIONS

. .: We were not asked by the Bureau of

/./.j Outdoor Recreation to rank the streams left
• after all the filters were applied, but

one river did stand out as dictating exam-
.r"...... ination for National Wild and Scenic River

status. That river is the Gauley in West

/ Virginia and it deserves mentioning at this

all, the Gauley may never be considered for

i Wild and Scenic River status because of
political reasons. The Youghiogheny River

_[ in Pennsylvania, the New River in West
-- ,,v_, "_J Virginia, and several other lesser known
--STA_BOUNDARY rivers in roughly the same area are all

",,,i .... "PHYSIOGRAPHICPROVINCEBOUNDARY being examined currently for Wild and
Scenic River status. As a result of this

clustering of quallfied rivers, the pollt-

Figure 9.--Rivers reco_e_d for further ical process may balk at declaring so many

study--Ohio, rivers in one area as Wild and Scenic and
• leave the Gauley unstudied.

. Another reason for mentioning the

season. This dictates that stream hydrology Gauley is that although it stood out clearly .,
be evaluated to determine use time. Data as being desirable for study for Wild and
were collected from several sources and Scenic status, it is not pristine in terms
records on water resources were searched, of the concept of _western rivers. A dam

Unfortunately, the data available were too sits at the head of the Gauley and a rail-
scarce to adequately compare the streams road track runs down the valley floor.
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Figure lO.-.Riversreco_ended for further study--Pennsylvania.
i

816 CANOY

CR. (SCENIC)

CHEAT

(SCENIC)

> N. FORK

HUGHES _ VALLEY(WILD)
RIVEn s. FORK R.

• " _ (SCENIC) _*J

MIDDLE

HOLLY R. FORK R. d 6LADY FK.

, LEFT FK. (WILD)

(SCENIC) _
ELK RIVEn _ _ '_

(SCENIC) -..,__
WILLIAMS R.

' (SCENIC) SHAVERS FK.
GAULEY R. (WILD)

' (WILD)_

% "_ S. FK. (SCENIC) (WlLoi:RANBERRYR.
NEW RIVER_ %"_

(SCENIC)_ ,.;EA_0WR

4_ (WILD) "
, _ RIVER

BLUESTONER.f ...i-_ STATE BOUNDARY

• (WILD) i
tl..._l PHYSIOGRAPHIC PROVINCE BOUNDARY

Figure ll.--Riversrecon_endedfor further study--West Virginia.
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However, the railroad is out of sight of An esthetics survey can be facilitated

the river _raveler and is rarely used by analyzing segment by segment the stlmuli
while the river gorge is magnificent with and moods evinced by the river setting.
high walls and qualityvegetation. Even Subjectivity could be largely removed from
the Summerville Dam can be used as an asset this analysis by utilizing several observers

to actually enhance recreation use by cre- all of different psychological bent and
ating large volume flows (comparable with aggregating their results. That river pro-
western rivers) during periods of low vlding the greatest variety of stimulating
flows in other streams. What this demon- environmental settings and thus soliciting

strates is that first looks can be deceiving the widest variety of travelers' moods
and an Open, flexible evaluation system would have the greater esthetic appeal.
must be maintained. _Rivers are like people, Such an undertaking might again temper the

they have their Own personallties and at- original bias which exists for large, fast
tributes that are not always easily dis- flowing rivers.
cernible. This does not mean that Justifi-

cation of any and every river can occur, In summary, the results of the study
but rather that a cookbook approach to such (table I) showed that the most important, "

a selection process must be tempered with hard (quantitative), criterion by which to
common sense, evaluation of various poten- evaluate rivers for Wild and Scenic status .
rials, and user perceptions. ° is degree of development or urbanization.

Simple and inexpensive to use, the filter
is easily adopted by any agency regardless
of their in-house expertise. While it is

One measure of importance that we did subjective, it can, especially if unlversally
not formulate, but that should be consid- adopted, provide a common basis for rapidly

ered in future procedures and refined anal- excluding most of the unqualified rivers. "
ysis of rivers already studied, is esthetics, This is especially true when this filter is
including auditory and olfactory stimuli, combined with overflights, public input,
The .sensations that the river corridor and on-river inspection to determine

elicits and the quality of these sensations esthetic qualities. This process can be
are all important in the final analysis, used to compare and rank qualified and
Such an undertaking would have to be con- near-qualified streams, those streams
ducted in the final analysis of the evalua- that were not chosen for advance study, or

tion periods because it requires on-stream streams already in the Wild and Scenic
interpretation. System.

Table l.--Numbers of rivers, river segments, and miles of river examined
and retained in filters 2-4j and final proposals by State

State :: W_ter Oualltv--FilterNumberof 2 ::.....Development--FilterNumberof 3 ::FieldExamlnatlon--FilterNumberof 4_Final.numbers proposed

- : R_ers : Segments : Miles : R_ers : Segments : Miles : Rivers : Segments : Miles :Rivers:SeKments:Miles
Kentucky. 24 (21) _ 32 (29) 1479 21 (5) 29 (6) 1269 5 (1) 6 (1) 136 1 1 40

, ." (1269) (136) (40)
Maryland 3 (2) 4 (3) 164 2 (1) 3 (1) 49 2 (2) 3 (2) 43 2 2 31

(49) (26) (31)
• Ohio 33 (29) 44 (36) 1862 29 (2) 36 (3) 1258 5 (3) 8 (4) 108 3 5 48

(1258) (39) (40)
Pennsylvania 50 (23) 72 (40) 2470 26 (12) 43 (14) 1187 12 (7) 14 (7) 306 9 9 243

(1124) (306) (124)
West Virginia 40 (28) 76 (45) 2507 31 (16) 54 (20) 1552 20 (18) 33 (22) 738 18 23 567

(1253) (481) (507)
Total . 150 (103) 228 (153) 8482 109 (36) 165 (44) 5315 44 (31) 64 (36) 1331 33 40 929

(4953) (988) _742)
mFirst number is number examined in each filter, the second in parentheses is number retained.
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" A MODEL FOR ESTABLISHING WATER QUALITY
" STANDARDS FOR RIVERS

, Louis R. Waller, Chief

Branch of Biological Science
Anchorage District (Alaska) ,

UBDI Bureau of _ Management
Anchorage, Alaska

Dwight R. t4cCurdy, Professor

Department of Porestry, Southern Illinois University
• Carbondale, Illinois

\

ABS_CT.--_ approach Is presented for setting water
quallty standards for a river based on the following
functional relation: R = f (q, Cq, S, PC). Where R =

" recreation activities (in number of units), q = water

quality level, CQ = cost of achieving or maintaining a °
specific water quality level, S = recreational supply of
the resource, and RC = recreational consumption. The
basic assumption was that the recreational use of a river
is the most demanding of a high water quallty compared to
the other uses of the river.

Water quality levels for rivers have S = recreation supply of the re-

characteristically been set by trial and source
error. Recent technological advances in RC = recreational consumption
the field of river water quality, however,
now make it posslble to explore the possl- This relation shows that the number of

billty of setting certain water quallty recreatlonal visits depends upon the relatlon
standards. In this paper we provide an between the overall water quality, the cost
approach for publlc decision makers to use of raising the quallty of the water (or
when choosing a Water quallty level for a maintaining a specific quallty), and the
river, overall supply/consumptlon of that partlc-

ular water resource. The basic assumption

The approach is based on the following is that recreatlonal use of the river is
relatlon: . the most demanding of high quality water.

The model is analytlcal but was based upon

R = f (Q, CQ, S, RC) synthetic data and determined by analogy.
•where:

Model development involves three phases
R = recreation act lvltles (in of study:

number of units) I. Determining water quality of the

Q = water quallty level river.
CQ = cost of achieving or main- 2. Estimating recreation potentlal

talnlng a specific water for the river.
quality level 3. Calculatlng alternative costs.
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.If the decision maker knows the costs Generally it will be possible to con-
of the various water qual'ity levels and the struct these activity-dependent quality
commensurate recreation-capacities, he can ranges by contacting experts in the field,
choose what water quality level and amount by consulting available research data, and
of recreation supply the river can provide by making some theoretical evaluations. The
with existing appropriations. Therefore, ranges will vary by activity so it will be

the model allows the manager to present his necessary to synthetize these quality levels
decision tO those involved with general by activity into one complete schedule of
approval and/or funding in terms of dollars water quality ranges. From these water
and cents, amount of use, increased water quality levels (table I), it is possible to
quality, and resource supply, and consumption observe the changes or increases in water
in use of the resource, quality that must take place to allow the

activities (table 2).

Table l.--Water quality parameters (example)

PHASE'I. DETERMININGPRESENT
WATER,QUALITY ....

. • __waterquality ' "
To determine the existing water quality Variable : L1 : : : L4

of a river, some definite variables must be (lowest) L2 L3 :.(highest)
established'as indicators. Examples of in- Turbidity 50 40 30 25

dicators in three basic categories and their BiOloglcal
associated specific variables are listed oxygen demand 8 5 4 3
below: Coliform ....800 2..00160 120 - .

1. Physical variables:
•

• a. water temperature
b. turbidity

2. chemical variables: Table 2.--Murrain of recreation activities
a. dissolved oxygen content and oritioal water quality levels

b. ammonia content (e_ple)
c. biochemical oxygen demand
d. pH

3. Bacteriological variable: ...... -
a. coliform indicators Water quality level

Activity :.... L'1 : : : L 4
Criteria for these and other variables ..... :(lowest.) L2 L3 (highest)

are available from the Federal Water Pol- Swimming 0' 0 'Xz X
lution Control Administration and from Fishing X X X X
State Water Pollution Control Boards. Boating X X X X

Waterskiing 0 X X X

To obtain the above water quality data, Sightseeing 0. X X X
sampling stations will be needed. Generally, "0 Signifies that the specific
it,ls convenient to stratify the river into activity may not take place at that
zones, with a sampling station Just upstream level of water quality.

2X Signifies that the specificof each zone.
activity _y take place at that level

' After declding what indicator variables of water quality.
are to be measured and where on the river

they are tO be measured, several Water
quality levels or strata should be determined.
This step involves developing a series of

water quality levels ranging from unac- To construct table I pinpoint the low-
ceptable to acceptable for each activity or eat (LI) and the highest (L4) acceptable
use of the water. These ranges should be water quality levels by variable and by
consistent with the kind of recreation ac- activity. Once these two loci on the water

tivities involved. For instance, obviously quality spectrum are identified, it becomes
higher qualltywater is necessary for swim- a matter of defining proportional levels

ruing than for canoeing, between the two extremes.
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PHASE If. DETERMINING encompassing the reglon (distance) surround-
RECREATIONAL POTENTIAL ing the land from which people would normally

take advantage of the use. For example,
The recreatlonal potentlal of a river the market area for each land use of a park

can be found by followlng these five steps: w111 generally be different because the
distance people w111 travel to a given area

Step I. Assemble a list of all rec- varies with the recreational acltvltles they
reational activities (table 3) that are (1) pursue.
compatible with the agency's objectives or

mission, (2) compatible with the river re- Step 4. Calculate the maximized output
sources, and (3) have an expected demand (potential) for the planning period. Max-
not being met elsewhere. Imized output is the smaller of "need" or

suitability. For example, If I00 people
Step 2. Analyze the suitability of the want to fish and the river's capacity for

river to accommodate the selected activities, fishermen is 60, the maximized output would
This analysls should include the amount of be 60 fishermen. However, if 50 people .
each actlv.lty that can be allowed and the wanted to fish the same river, the maximized

location ;at which the activities can occur, output would be 50 fishermen.
Generally, a resource inventory wlll be
required.:

Speclflcaily, the-analysis should pro- PHASEIII. DETERMININGCOSTS
vide the following quantitative data: (I)
current capacity or production rate, (2) The final phase is to calculate the " "
planning period capability, and (3) ultlmate estimated costs for treating the river to
capability, maintain the alternative water quality icy_

els and provide the various recreational
• For most land uses, capacity standards opportunities. The costs should include

@ill have robe de.veloped to ensure that a both operating and amortized capital expen-
quality experience is provided. For example, ditures. When Waller I applied the model to
a given site could have a capacity for I0, the Big Muddy River in Illinois, the costs

50, I00, or 1,000 picnickers, depending on were calculated on a per day basis by zones.

the quality of experience desired. In fact, Examples of water treatment costs are pre-
when more than one quality of experience can sented in tables 4 and 5 and recreation
be provided, each should be considered a costs in table 6.
dif-ferent land use. For example, family

camping and back country camping are two
different land uses.

Step 3. Conduct a market analysis for :waller, Louis R. 1973. Water Quality
each use to determlne need. Need is the Standards as Determined for the Big Muddy
deficit of demand after all supplies (sup- River in Southern Illinois Through the

p!iers) for a given land use have been ex- Process of Model Development. Ph.D. Dis-
" hausted in the land's market area for a sertationj Southern Illinois Universityj

given planning period. The market area 200 p., illuS.

Table 3.--Recreation potential in Zone 1 of a hypothetical river
(In number of vlslts)

: ..... " Potential :
Current Maximized

Activity :production: productlOnlevel: : output
: Market area : (potential)

• : level :(suitability) : Demand : Supply : Need ..

Sightseeing 3,010 40,000 46,746 31,454 15,292 "15,292
Boating 10,000 16,316 48,500 27,500 21,000 16,316
Fishing 45,3.00 12.1,400 172,145 100,000 72,145 72,145
Swimming I0,000 2,935,082 4,200,000 40,00.0 4,160,000 2,935.082
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Table 4.--Increment water quality supply costs (example)
(In dollars per day)

.... : Water _uality level ....
Alternative : Level 1 : Level 2 : Level3 : Level 4

.. ....... $ '82 ' $ 118"' "$' 523 "$ 9'79'-
Zones 1, 2:

Zone 1 - Level 0 255 1,211 2,206 3,012
Zone 1 - Level 1 210 301 870 2,140

. Zone 1 - Level 2 210 301 870 2,007
Zone 1 - Level 3 210 301 870 2,007
Zone 1 - Level 4 210 301 870 2,007

Zone 1- Level 0
Zone 2 - Level 0 941 4,658 8,539 11,681

_. _ Zone 2 - Level 1 941 1,109 3,549 8,539
Zone 2 - Level 2 941 1,109 3,549 8,539
Zone 2 - Level 3 941 ° 1,109 3,327 8,539
Zone 2 - Level4 941 1,109 3,327 8,539

Zone 1 - Level 1
Zone 2 - Level 0 941 3,327 7,246 11,238
•Zone 2 - Level 1 941 1,109 3,771 8,798
Zone 2 - Level 2 941 1,109 3,549 8,539
Zone 2 - Level 3 941 1,109 3,327 8,539
Zone 2 - Level 4 941 1,109 3,327 8,539

Zone 1 - Level 2
• Zone 2 - Level 0 941 3,327 7,246 11,238

Zone 2 - Level 1 941 1,109 3,771 8,798
-. Zone 2 - Level 2 941 1,109 3,549 8,539

Zone 2 - Level 3 941 1,109 3,327 8,539
Zone 2 - Level 4 941 1,109 3,327 8,539

Zone 1 - Level 3

Zone 2 - Level 0 941 3,327 7,246 11,238
Zone 2 - Level 1 941 1,109 3,771 8,798
Zone 2 - Level 2 941 1,109 3,549 8,539
Zone 2 - Level 3 941 1,109 3,327 8,539
Zone 2 - Level 4 941 1,109 3,327 8,539

Zone 1 Level 4
Zone 2 - Level 0 941 3,327 7,246 11,238
Zone 2 - Level 1 941 1,109 3,771 8,798
Zone 2 - Level 2 941 1,109 3,549 8,539

..- " " Zone 2 - Level 3 941 1,109 3,327 8,539
_ -Zone 2- Level 4 941 1_109 .. 3_327 8,539

In est_atlng water treatment costs recreational activity tO take place In Zone

for the Blg Muddy River In Illinois, the Three and the cost of achieving that level
various treatments dld not affect all the were dependent upon the level of treatment
quality varlables (turbidity, blologlcal In either Zone One or Zone Two or both.

oxygen demand, coliform, etc.) equally. In For example, If the hlstorlcal values for
addition, changes in the water quality var- turbidity were 100, 92, and 112 for the
iables Were calculated relative to the length three zones, respectively, what would the
of flow downstream, the hlstorlcal varlable turbidity value in Zones Two and Three be
levels at the sampling locations and the pre- If Zone One turbidity were reduced from
ceding zones water quality level. The water 100 to 50?

quallty needed to safely allow a partlcular
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Table 5.--Total water quality supply costs (ezample)
(In dollars per day)

Alter_tives : Level 0 : Level 1 : Level 2 : Level 3 ' Level4..... =.... _ , , , , , ,,, =,

$ 0 $ 82 $ 118 $ 523 $ 979
Zones 1, 2:

Zone 1 - Level 0 0 255 1,211 2,206 3,012

Zone 1 - Level 1 82 291 383 952 2,222
Zone,l - Level 2 118 328 420 988 2,126
Zone 1 - Level 3 523 732 824 1,392 2,530
Zone 1 - Level 4 979 , 1,188 1,280 1,849 2,986

Zone 1 - Level 0

Zone 2- Level 0 0 941 4,658 8,539 11,681
Zone 2 - Level 1 255 1,197 1,364 3,804 8,795
Zone 2 . Level 2 1,211 2,153 2,320 4,760 9,750 .
Zone 2 - Level 3 2,206 3,148 3,316 5,534 10,746
Zone 2 - Level 4 3,012 3,954 4,121 6,339 11,551 -

Zone 1 - Level 1

Zone 2 - Level 0 82 1,024 3,409 7,328 11,320
Zone 2 - Level 1 292 1,233 1,401 4,062 9,090
Zone 2 - Level 2 383 1,325 1,492 3,932 8,923
Zone 2 - Level 3 952 1,893 2,061 4,279 9,491
Zone 2 - Level 4 2,222 3,164 3,331 5,549 10,761

Zone 1 - Level 2
Zone 2 - Level 0 118 1,060 3,446 7,364 11,356
Zone 2 - Level 1 328 1,269 1,437 4,099 9,126

• . Zone 2 - Level 2 420 1,361 1,529 3,969 8,959
. Zone 2 - Level 3 988 1,930 2,098 4,315 9,528

Zone 2 - Level 4 2,126 3,067 3,235 5,453 10,665
Zone 1 - Level 3

Zone 2 - Level 0 528 1,464 3,850 7,768 11,760
Zone 2 - Level 1 732 1,674 1,841 4,503 9,530
Zone 2 - Level 2 824 1,765 1,933 4,373 9,363
Zone 2 - Level 3 1,392 2,334 2,502 4,720 9,932

._ Zone 2 - Level 4 2,530 3,471 3,639 5,857 11,069
Zone1 - Level 4

. Zone 2 - Level 0 979 1,921 4,307 8,225 12,218
Zone 2 - Level 1 1,189 2,131 2,299 4,960 9,988
Zone 2 - LeVel 2 1,281 2,222 2,390 4,830 9,820
Zone 2 - Level 3 1,850 2,791 2,959 5,176 10,389

, Zone .2- Level 4, .2_.987 3_9,29 .....3.639 6,314 II,527

°
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Table 6.--Recreation supply costs by water it will be necessary to raise the water

quality level and activity (ez_ple) quality of the river to the L2 level (ta-
(In dollars per day) ble 2) which would cost a total of $121 per

day (table 4 $118 and table 6 $3) and would
provide the necessary facilities for 103,753 ]'_

Zone 1 recreation visits throughout the season i: Waterqualltylevel (table 7). $
Activity : L1 : . 'L2 : L3 : L_
Boating

Launch _ $ 1.10 $ 1.10 $ 1.10 $ 1.10 Table 7.--Recreation need by activity and
ParkingLot .O6 .06 .06 .06 zone (example)

Sightseeing .09 .09 .09 (In number of visits)Swimming
Beach 44.76 44.76
Parking Lot 31.03 31.03

Roads 1.62 1.62 1.62 1.62 Activity : "Zone 'i : Zone 2 ': Zone 3

,. Total . .... 2.78Zone2 2.87 78.66 78.66 Sightseeing ' i5,292 50,994 44,980
Bo_tlng ..... Boating 16,316 41,307 36,461

Launch $ 3.90 $ 3.90 $ 3.90 _ 3.90 Fishing 72,145 187,489 109,547 "
Park.ing LOt .46 .46 .46 .46 Swimming 2,935,082 2,_951,749 2,445,902

Sightseeing •30 •30 •30
Swimming

Beach 45.00 45.00 '

ParkingLot 41.34 41.34 Situation Two. A resource managing
Roads 8.56 8.56 8.56 8.56 agency responsible for the entire river

Total . .12.92 13.22 99.56 99.56
would like to evaluate the alternativeZone3

Boating ' ' . _ COSTS (per day) for developing the recrea-
Launch $ 3.30 $ 3.30 $ 3.30 $ 3.30 tional potential of the rive_. Assuming . .
Parking Lot .19 .19 .19 .19 boating, fishing, and sightseeing will beSightseeing .27 .27 .27

Swimming • provided in all three zones, the following
Beach 37.30 37.30 data on swimming can be obtained from the
Parking Lot 31•97 31.97 model

Roads 4.02 4.02 4.02 4.02
Totall 7.51 7.78 77.05 77.05 Water Recreation

Alternatives QualityCosts Costs Total
(table5) (table4) Cost

NoSwimming $1,529 $ 24 $1,553
Swimming, Zone I 1,933 100 2,033
Swimming,Zone2 2,098 II0 2,208

• APPLICATIONOF THE MODEL Swimming,Zone3 3,969 93 4,062
Swimming, Zones 1 &_,2 2,502 186 2,688
Swimming, Zones 1 & 3 4,373 169 4,542

Tables 1 through 7 provide a model Swimming, zones 2 & 3 4,315 179 4,494
that can be used as a basis for making re- swimming, All Zones 4,720 255 4,975
source management decisions such as:

1. the type and amount of recreation If the resource agency is limited to
activities that can be allowed, a $3,000 per day expenditure, the most

" as clrctmmcrlbed by the consider- favorable alternative would be to meet the

atlons of the model, on a river total recreation needs except for swimming
2. the Water quality required for the in Zone 3.

Various recreation activities
3. the cost of obtaining the various The decision maker could continue to

water quality levels and providing make use of the model on related alternative
the .necessary support facilities problems associated with the initial ques-

for the recreation activities tton. For example, for an additional $481
• per day or $602 ($523 + $79) per day it

The usefulness of the model will be would be possible to provide higher quality
discussed Via two hypothetical situations, water and meet the swimming needs (2,935,082

more visits). On the other hand, the dect- '
Situation One. Assume that recreational sion maker may take the point of view that

activitywould take place only in Zone One for $36 less per day, it would be possible
and assume that three activities--fishing, to provide facilities and have high enough
boating, and sightseeing--will be provided, water quality, (L1), to allow Just boating
To meet the total needs for these facilities and fishing.
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. WORKSHOP#1

STRATEGIESFORCOUNTINGRIVERRECREATIONUSERS

Dorothy H. Anderson, Associate Geographer I
North Central Forest Experiment Station

. , USDA Forest Service, St. Paul, Minnesota

About 40 persons participated in the movie cameras were kept slightly out of
workshop. Leo Marnell's talk, "Methods focus making it virtually impossible to
forCountlng River Recreation Us'ers" identify any individual. Also, once the
(published in this proceedings) focused on film had been developed and counts made, •

two majo _ approaches for counting river • the film was destroyed.
recreation users: (I) total accounting of ,,_

all users, and(2) estimation of users. Technology could be developed to
P

Generally, total accounting, because of the computerize cameras so that photographs
cost involved, is used if there is limited would be developed within the camera

access £o a river or if management controls (similar to the?olaroid process) and then
Such as mandatory user registration or transformed by the computer into graphic
permit Systems have been introduced. The images plotted and mapped on another

more common method used to measure river medium such as paper, film, or microfiche. "
recreation use is estimation. This approach In this way, all information except the
requires statistically sound sampling identity of individual users would be

strategies, retained.

Following Marnell's talk, participants Participants agreed that the camera
discussed current river use monitoring is an excellent tool for monitoring river
approaches and the direction they believed use but improvements could be made in

strategies for counting r_ver users should techniques. Rather than simply mounting
take. cameras in stationary positions to record

use at particular points along a river,
• Reporting systems, surveys, and remote- perhaps cameras could be mounted tO scan

sensing were discussed as techniques to up and down the river and monitor use along
acquire river recreational use data. an entire river corridor. For instance, if
Reporting systems include permit systems several cameras are used along the same
and user registration. Ground and aerial river, it might be possible to synchroni_e
observation, interviews, and survey scans and overlap fields of coverage to
questionnaires were mentioned as survey obtain a complete history of use along the

techniques. Time-lapse photography and river.
electric-eyecounters were discussed in

some detail as remote-sensing methods. In many situations current technology
, would suffice because most pictures contain

much more information than has been used

•. _ TIME-LAPSEPHOTOGRAPHY Inpastmanagementandresearchefforts.
In Marnell's study, only the number and

The main topicwas the use of time- type of watercraft on the river were

lapse photography as a means of counting analyzed. Those interested in space and
users. One concern was that cameras could time patterns of use within a river

bemlsconstrued by the public as an in- corridor could obtain data of this type
vasion of privacy. Photography may be from photographs. The degree of inter-
legal/for counting users but may not be action between different types of groups •
the most politically expedient method, could also be studied from pictures. Also,

AgenCies have attempted toprotect the data on fluctuating water levels and
user'srlghts by rigidly controlling data impacts of use on the amount of change in,.

gathering efforts with cameras. For streambank vegetation and the kinds and
example"Marnell noted that when studying numbers of wildlife along the shoreline
use along the Ozark National Scenic Waterway, could be examined.

3.88 " •



ELECTRIC-EYE COUNTERS of using two or more use-monitoring
approaches in conjunction to meet their

The practicality of using electric-eye specific needs, For example, a manager
counters to monitor river use was briefly could count the users on a river with
mentioned. Three problems !n using the electrlc-eye counters, permits, or a
electrlc-eye counter were noted: (I) the mandatory registration system, and monitor
electrlc-eye will count two or more boats, activities at specific river locations by
slde-by-slde, as only one, (2) water level means of time-lapse photography or human

changes may put the boats above or below observation techniques.
the counter's "llne-of-vision", and (3)
the electric-eye has a limited range.

COLLECTING DATA FOR MANAGEMENTNEEDS
The first problem could be overcome

by using the electrlc-eye counter wlth A few participants remarked that often-
other procedures,such as observation or times use data collected for natlonal or

photography, regional plannlng purposes are of llttle
value to managers at the local level. If

It _s possible to mod!fy a photoelectric- local manager's needs are known before
cell system so that changlng water levels collectlon of hlgher level management data
do not affect its operation. When water begins, then their goals along with those

levels rlse, the eye may become submerged ' of a comprehensive data gathering plan
and thus Inoperable. The water level can be deslgned to incorporate all levels
problem could be solved by attachlng the , of management objectives.

counter toa vertlcal floating track that
would automatically raise or lower the eye

as the water level changed. STANDARDIZINGUSE MEASUREMENTUNITS

Solvlng the range problem would requlre One partlcipant mentloned that it was

designing a farther reaching electric eye. difficult if not impossible to compare use
data collected by two agencies because of
the different units of measure used. For.

OTHERUSE-MEASURINGMETHODS example, there are at least five ways to
describe the length of tlme a user is in

Unfortunately, there was almost nothing a recreational area. The problem exists
said about other techniques to count users chiefly at the national or regional level,
even though such methods as human observa- rarely, if ever, at the local level because
tion, permits and registration systems, managers seldom need to interpret data
and aerlal counting systems were mentioned another agency has gathered. To resolve
by Marnell in his presentation. Managers thls problem an effort to establish stand-
shouldbe aware of the advantages and dis- ard use units among agencies needs to be

advantages of each Of these methods before made at the national level with input
attempting tO collect use data. Also, from all agencies responsible for monitoring
managers shouldnot overlook the posslblllty recreatlon use.

•
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., WORKSHOP #2

CLASSIFYINGRIVERRESOURCES
AS TO THEIRRECREATIONPOTENTIAL

Earl C. Leatherberry,Associate Geographer I
North Central Forest Experiment Station

USDA Forest Servicej St. Paul, Minnesota

The workshop, "Classifylng rivers as 2. Include test applicatlons on more
to their recreation potential", had two types of rivers, ranging from urban to
objectives: (I) to create a more thorough wilderness.
understanding of techniques available to- •

assess river quality, and (2) to explore 3. Include test applications where .

ways in which given methods might be agency personnel undertake the inventory, .
amefided to make them more applicable or analysis, and application.

how they might be changed to reduce cost "
where less intensive data will suffice. ' 4. Include testing to evaluate con-

tinued application in many types of
.. administrations

'PRESENTATIONS
5. Include experiments with light air-

The wprkshop was attended by approx- craft photography, o -
imately 150 individuals. Two papers were

presented. The ifitroductory paper, "River 6. Evaluate various aspects of com-
recreation potential assessment: a progress purer mapping.
leport", was presented by Michael Chubb and
Eric Bauman I"and appears in this Proceed- 7. Determine the relation between the

ings under Chubb's authorship. A second variables used in the inventory and the
paper was presented by invited panelist public's perception of these variables.
Louis Hamill,"Development of understandable
methods for describing and evaluating the 8. Evaluate the field cost of

recreational and scenic potential of rivers", application.
and does not appear in this Proceedings.

9. Evaluate the suitability for in-

Chubb and Bauman summarized their corporating results in management plans
paper, focusing most of their attention on and environmental impact statements.

the meth0dthey developed to assess river
recreation potential. The method, called I0. Bring together and compile infor-

"RIVERS (River Inventory and Variable marion about the method into a manual to
Evaluation for Recreation Suitability), be used in training and in applying the

involves assessing 67 physical, biological, technique in the field.
land use •, esthetic, and accessibility
variables for each mile of river and Hamill discussed background information,

evaluating the potential for 16 recreational major concepts, and procedures applicable
activities. They proposed that future work to river recreation classification. Over
Should: the past 18 months Hamill has analyzed

river recreation classification methods

I. 'Focus on reciprocation and system- developed in the United States, Canada,

ization of the technique so it can be England, Scotland, and other parts of
applied more easily andmore quickly, western Europe. He concluded the state-

of-the-know!edge has advanced to the point
that it is now possible to develop a set ,
of standardized classification methods.

_A m_jor portion of the investigation He proposed that the research community
on which the presentation is based were analyze available methods to identify those
c_r_ed out by Ba_an while he was a that work and those that do not. It would
Graduate R_search Assistant at Michigan then be possible to synthesize them into

V!

State University. one or more "standard method.
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Hamill went on to discuss the impor- of surveying each l-mile segment of a

tanceof public participation in the class- river. Chubb noted, by analogy, that other
iflcation process and the need for methods resource inventories and classifications
that meet the technical requlrements of are routinely conducted and they too are
planners and managers b_t that are also often expensive. He concluded that the

comprehenslble by the public. He noted importance of rivers as recreation re-
that, "there has been a conflict between sources will be recognized and funds

those who favor simple and workable meth- allocated for more inventory and classifi-
ods and those who seek perceptual and cation surveys in the future.
technical sophistication in concept and
procedures". Participants questioned whether a

method developed in one area of the

From his research Hamill concluded country would be applicable in other areas.
that the most important information needed Discussion pointed out that classifica-
to evaluate the recreation potential of tion schemes should have capabilities over

rivers may be supplied by methods that: a wide area and should be flexible enough
so that, with some modification, they

I. _Evaluate the potential for rec- could be used on a large scale throughout
reational_use of rivers bypaddle and the continent. The RIVERS Method needs
rowing crafts, further testing in areas outside of the

, Midwest to determine its suitability for
2. Identify and evaluate the rec- other regions.

reation potential of rivers for power boats
and sailboats.

Public participation in the formal

S. Evaluate the recreation potential designation of rivers (Through Federal and
for swimming and beach activities. State programs, for example) was discussed, . .

especially in terms of the level of public

4. Evaluate developed recreation participation during the designation process.
sites and facilities in river corridors. No real conclusions were reached, but,

Hami11 noted that the public should be

5 Evaluate potential sites for rec- provided with detailed information at all
reationfacilities and accommodation levels of the designation process if public
facilitles, participation is to be useful.

. .

6. Evaluate recreational potential Some participants felt that classifi-
of adjacent land areas for dispersed types cation schemes should utilize data col-
of recreation, letted for other purposes, such as wildllfe

habitat management. Hami11, Bauman, and
7. Describe and evaluate scenery. Chubb agreed that any method should be

able to accommodate such information,
but, cautioned that such data are often

He felt it is possible to put together collected with rather broad objectives
procedures thatwill adequately meet the and hence may not be reliable.
needs of each of the seven methods. Pro-

cedures already developed that could pro-
vide needed information include the class- SOME THOUGHTSON RIVER CLASSIFICATION

ification of rivers based on the Inter-
national Classification of River Levels, Much attention has been given to

classification of overall difficulty based developing classification schemes purporting.

on the International Scale of River to identify those attributes of rivers that

Difficulty, and the classification of skill are significant in assessing their rec-
levels as developed by the Appalachian reatlon "value". An intensive search of
Mountain Club. the literature on river classification,

evaluation, and assessment revealed at
least 50 studies that focused on these

DISCUSSION topics. Chubb and Hamill, in this Proceed-
ings, reviewed a number of these techniques.

Participantsvoiced concern about the Other papers in the Proceedings including
Cost of using a technique, such as the Doehne, Branch and Fay, Borden, Kuska,
RIVERS Method, especially the high cost Pfister, Walker, and McCurdy testify to
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.the importance of such procedures for • More fully determine the attributes
planners and managers, of rivers that are important to people in - , ]

- their pursuit of river recreation (see
Most of the classification schemes Cherem and Traweek and deBettencourt and

utillze physical, cultural, or esthetic Peterson in this Proceedings).
features of a river or a river corridor.

Nearly all divide rivers into small seg- • Incorporate data from studies of
ments rather than attempting to classify user perception into evaluation and class-
entirewaterways or drainages. Unfortu- ification schemes.

nately, most schemes do not incorporate
the river's location relative to population • Develop computer techniques that
centers or alternative recreation resources, will store, retrieve, and graphically dis-
Also, they tend to overlook the legal art- play classification and evaluation data.
ributes of rivers in terms of recreation

development potential. • • Develop simulation models that
describe the effects of alteratlons of

Most_classlflcatlon schemes focus on river resources, such as timber harvesting, .

remote river resources. The more general stream channelization, mining, etc. "
purpos e rivers--those more to the center These models should be capable of providing
of the river recreation opportunity , reasonably accurate predictions of how
spectrum--have received much less atten- environmental changes affect the recreation

tlon. And, schemes to evaluate and classify potential of river resources.
urban rivers have received little or no

attention. Assessment of urban river rec- • Objectively analyze the state-of-

reatlon potential could help alleviate the-knowledge--about river recreation class-
pressures on other rivers serving a more Iflcatlon. (Hamill is currently working ;
specific recreatibn purpose, on this).

. Some evaluation and classification • Develop techniques suitable for

schemes have utilized peoples' preference classlfying urban rivers.
for water-based landscapes. Most of these
techniques relied on peoples' reaction to

slides or photographs of various scenes. • Develop techniques that allow for
Results obtained in this manner should be more accurate assessments of public par-

used with caution. For example, consid- ticipatlon in formal river recreation

eration should be given to the social/ designation efforts. For example,
cultural backgrounds of the respondents, techniques are needed to determine if the
Dearinger et aZ. (1973) noted that people views of vocal citizen groups are repre-
generaliy agree on what is very beautiful sentative of the more general public and

and very ugly but not on the in between, what value should be placed on public
and that occupation and lifestyle have an input.

" effect On individual concepts of natural
•beauty. '• .

Throughout the Symposium a reoccurring

• RESEARCH AND RELATED NEEDS theme was that there is an "explosion"
occurring in river recreation use. This
explosion has placed enormous pressures

We hope this workshop established a on management agencies and has presented

point from Which new and more dynamic a tremendous challenge to researchers and
research may proceed. Several topical other concerned persons. Roderlck Nash,
areas that I believe need research con- in his opening remarks admonished Symposium
slderatlon are listed below. The items participants that river recreation manage-

mentioned are not all inclusive nor are ment in the future will be challenged with

they ranked in order of prlority, but I the task of keeping the options open for
feel research is needed to: Americans and matching a particular .

environment to its optimum use. This 48

• Incorporate the concept of social a formidable undertaking. But if there are

and biological carrying capacity more to be high quality and diversified river
fully into evaluation and classification recreation opportunities in the future, it
schemes, will be because of what we are doing today.
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WORKSHOP #3

STRATEGIESFOR STUDYINGRIVERRECREATIONUSERS

GeorgeL. Peterson,Professor
The _echnological Institute !

..

Northwestern University
"" Evanstonj Illinois

There. weretoo many people present DISCUSSION OF ROGER CLARK'S PAPER
(I00) to allow the meeting to function as

a true workshop. Rather, what was held
was a subsession of the conference in which

the focus was on a single formal paper The Clark paper serves as an excellent
with more Oppprtun_ty for questions and framework for discussing different ap- "
discussion from the floor than in a general proaches for obtaining information about
session, recreationlsts. It is well conceived,

' thoughtfully organized, and clearly written.
It should be studied carefully by anyone

EXPECTATIONS FROM THE AUDIENCE in or about to enter the business of col-

lecting data for management or study of
Theworkshop participants expressed recreatlonists. The framework could well

concerns in the following areas: be recommended as a guide for the wise and o

a law for the weak. To those who are ex-

I. Correlation between the human perlenced, mature, and wise in this kind
psychological response to the physical of research, the Clark framework is a

environment and actual conditions of the welcome organizer of concepts and the
physical and visible environment, associated commentary is a useful review..

There is danger, however, of overslmpll-
2. Methods for defining and differ- flcatlon and unnesessary limitation, if

entlatlng among different types of river the creative and responsible researcher

users, feels compelled to work strictly within
the limits of any framework. On the other

3. Measurement of users' needs, in- hand, the inexperienced or untrained would
eluding.identification of the most success- do well to pay strict attention to the

ful strategies for measuring needs, paper. There is simply too much sloppy,
inefficient, and misleading information

4. Methods for assessing or predicting drifting about.
user-related problems before they occur,

so thatusers can be managed and problems The central issue is, of course, that

prevented, information gathering methods should be de-
• signed to meet the needs of the researcher

5. Methods for identifying and or manager in need of the information. The
describing conflicts among different types information should be valid and reliable.

of uses. The methods should be cost-effective and

should address efficiently the questions

6 Strategies for measuring use in being asked. It should be recognized that
d'ifferent environmental settings and under a given problem may have unique require-

different intensltles of use. ments that call for creative techniques.

In some cases, special restrictions may
7. Strategies for integrating the force the researcher to use methods that

methods and findings of different sciences otherwise might be inferior. The important

and different scientists, questions are: (I) is this the best method
that can be used under the circumstances,

8 Methods for measuring and predicting and (2) are the products useful and worth
trends or shifts in user needs, their cost? Sometimes it may be advisable

to use several methods that can be cross-

9. Nonreactive methods, checked for validity and reliability.
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One type of methodology that may not of a variety of strategies so that alter-
fit well in the Clark framework is the natives can be considered intelligently;
simulated choice experiment. This is an (15) the need to be sensitive to the im-

experiment inwhich the recreationists' portant management needs; and (16) the need
choices are observed in a simulated sit- to understand the limitations of the data

uation, e.g., among photographs, verbally produced by a given method or a specific
described alternatives, etc. It is tempting study so as to avoid over interpretation.

to sweep such techniques into the general
box of self-reports. In fact, such methods
area Speclal type of direct observation. MISCELLANEOUS REFLECTIONS
Rellablemeasurements can be made by such
methods, and, under certain conditions, To descrlbe and explain human behavior
the results can be shown to be valid, is not easy. Too often the phenomena are

However, to design such a method is a so complex that order cannot be found on

hlghly technical undertaking, which to build a theory, or the varlables
are not accessible and apparently cannot

Another kind of technique not easily be defined in ways that allow them to be
fit into the framework is illustrated by observed and measured, or the needed ex-
the so called "ink-blot" test and the periments and observations cannot be made .

"Environmental Response Inventory". In ' because they would violate ethical prin-
these tests, the subject responds to care- ciples. Thus, when we criticize recreation

fully selected stimuli that have been research, we should distinguish between
Selected through extensive research for inadequacy caused by the nature of the

thelr:abil!ty to differentiate among people problem and inadequacy caused by careless
who tend to behave in different ways. or incorrect methods. Because of the o

Indeed, we have much to learn from other demanding nature of the task, we can
disciplines, e.g., psychology and market- excuse conflictlng conclusions or missing
lug, where researchers have been working facts when these are not the fault of

for many years to develop speclalized undlsciplined work. But undisclpllned
methods for describing and predicting work is not excusable no matter how
various aspects of human behavior, dlfficult the task. Indeed, to climb Mr.

Everest requires much more skill,

The presentation and ensuing discussion specialized equipment, stamina, and d_ter-
from the floor emphasized the following mination than to climb Pike's Peak. One
issues: cannot excuse the failure of a poorly

planned assault on Everest on the grounds
(I) nonreactive measures; (2) longl- that the objective is difflcult to achieve.

tudlnal techniques; (3) coordination of The added dlfflculty of the task is reason
different methods; (4) weaknesses in self- to demand the highest qualificatlons of
report methods; (5) the importance of those who try. But even with the best
efficient sample design; (6) the potentlal posslble plannlng, the probabillty of

usefulness of secondary data sources, such failure on Everest is much higher than on
as information in license and permit files, Pike's Peak, and Pike's Peak was climbed
sales records, etc.; (7) problems of in- long before Everest was.
vaslon of privacy; (8) use of deceptive

• research methods; (9) the politlcal and Observation of human behavior and
public relations effects of different measurement of things such as perceptions,
research methods; (10) the need for cross- motives, etc., are hlghly technlcal under-
valldation by means of several methodologies; takings. If you want valld and rellable
(ll)'the need for researchers to get their results, you don't Just throw together a

act together so as to present a more co- questionnaire and go do a survey. Clark
herentand leglble interface to the managers has emphasized this in his paper and has
who want to apply their work; (12) the need given us a primer on research methodology.
to recognize that study planning should be But even with this primer in hand many

a contlnu_ng process of improvement; (13) specialized skills are needed before the
the too prevalenttendency to "cop-out" Job can be done right. Would-be researchers '

II II

and use traditional methods such as would do well to recognize this and get
self'reportsurveys without examining special help when entering areas beyond
crlt_cally whether the best or even good the limits of their competence.
methods are being used; (14) the need for

familiarity with the limits and capabilities It also needs to be recognized that
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there has not been a lot of money focussed On the other hand, the risks and hazards

on recreation research. Support has been are greater. The traditions of a scientific
meager and disjointed. Too often we have discipline are an accumulation of successful
had to make do with inadequate resources, strategies, culled and evolved through a
and recreationresearch has had to accept process of trial-and-error, state-of-the
amateur status. Here we must differentiate art review, and rigorous criticism. There

between (I) good work that is of limited is and has been a lot of disjointed trial-
value behause of financial malnutrition, and-error going on in recreation research. -land (2) po0rlyconceived and executed Whether we will ever get ourselves together

research, some day remains to be seen, but in the
meantime we do need more contributions

Another source of confusion about the (like the Clark paper) that propose frame-
quality of recreation research is the works, and identify and scrutinize alter-
problem Of the conflicting objectives of native research strategies. This kind of
applied andbaslc research. To the resource work helps guide researchers toward good
managerfacedwitheveryday decisions, highly methodology, and it encourages badly needed
specialized, theoretical research is not of standardizations, which, in turn, enhances

much value unt'il it is translated into comparability among studies. .
applicahle facts, principles, or procedures. •
On the other hand, applied research is The Symposium in general was a valuable
Often disdained by theoretical purists. , exposure to a rich diversity of viewpoints

Clearly, it .would be a mistake to require on river recreation management and research.
all research to be theoretically pure. A lot of ideas wereexchanged, and, it is
Somebodywho understands both the practical hoped, many minds were broadened. But the
problems and the esoteric theory has to do experience was not without its frustrations.
applied work. It would also be foolish to There was a little too much "holier than

require all research to be strictly directed thou" preaching about the virtues of wild-
to some specific practical problem of re- erness, with resulting polarization, and
source management. A diverse spectrum of not enough rational deliberation about the
applied and theoretical work is needed, but value of preserving variety of choice,

such a spectrum of diversity is likely to about the fact that wilderness resources
foster, as it has, some confusion and con- are scarce and will disappear from the
troversy, because individual scientists gen- spectrum of choice without appropriate
erally cannot see the Whole plcture, intervention, or about the fact that there

are many substitutes for the uses that com-
pete with wilderness recreation and few if

A problem that may always be with us any substitutes for the wilderness uses.
is that individual researchers have tradi-

tions, prejudices, and attachments that There was a little too much detail

tend to bias each toward a peculiar modus about legal technicalities and not enough
operandi. Such a researcher who attacks perspective about the role of law and
only those problems to which his "trick" legislation in river management.
is applicable is more defendable than one
whoapplles his trick to whatever problem There was a little too much advocation

comes along without questioning the of special interest points of view and
appropriateness of his approach, not enough recognition of the need to

• . separate technical matters from political
This kind of problem is compounded by or ideological issues. We have a system

the!mm8turity Of the field. There are founded in the constitution that provides
good sociologists who apply sociological for a nonviolent alternative to war for
methods andtraditions, to the social facets resolving conflicts that are arguable on

of recreation. There are good psychologists ideological grounds or that involve tom-
who apply psychological methods and tradi- petition among individuals for limited
tions to the behavioral aspects of rec- resources. That alternative is the

reation. But there seems to be no estab- political-legislative-Judicial process,
lished discipline of recreation research and that process comes to its own conclu-
with an associated baggage of tlme-tested sions. I perceived that there was a tend-

methods and accumulated traditions. On the ency on the part of some participants to
one hand this is good, because it enhances argue for technical solutions to political
the probability that problems will be problems, which would preempt rights be-
attacked creatively wlth freshperspective, longing to the people.
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There was a little too much hasty pre- tunity for access to the idyllic river
.sumption that the answer to each problem resources.
is some sort of management by the govern-
ment Government Intervention may prove There seemed to be too little concern
to be the best answer in each case, but for the implications of an uncertain future
there seemed to be too little readiness to that teeters precariously on the whims of
ask whether there might be some self- unpredictable and uncontrollable climatic
regulating market processes that might trends, disappearing energy resources, and m

solve the problems, or whether'the issue economic malaise.
is properly a matter of private confllct
that is more appropriately resolved through

litigation and Judicial review, or whether There was too much preoccupation with
there were deficiencies in the legal frame- the mystique of being alone in the wilderness
workthat need to be corrected legislatively, and not enough attention to the reasons why

people are concerned about encountering
There was a little too much'discussion others on a river and the situations in

of rivers as if they were owned by govern- which the concern becomes significant. .. ..

meritbure_ucracles rather than being owned .
by the people by whose consent our govern- I guess what I am trying to say is
ment exists and from whom the bureaucratic not that it was a bad symposium. It was "

rights and powers are derived. ' an excellent symposium, one of the best
conferences I have attended. But it was

There was.too much myopia, as if it llke a bag of Jlgsaw puzzle pieces, all
Were a symptom Of ignorance of (or unwill- mixed up from many puzzles, with some

ingness toconslder) the many facets of pieces missing, and no pictures to follow
each problem, in trying to sort out the pieces and put -

them together. Somebody should have

There was a little too much preoc- written, and should still write, an in-
cupation with remote and wild recreation tegrating paper that provides a framework

.Opportunities and not enough concern for of planning theory and social policy
the masses of people who are captives of issues that would help us to organize
theurban way of life with llttle oppor- a well balanced attack on each question.
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WORKSHOP #4
..

. .

RATIONING RIVER RECREATION USE

George H. Stankey, Research Social Scientist
Intermountain Forest & Range Experiment Station

USDA Forest Service, Missoula, Montana I
.

..

The ratloning.of access to recreational The rationing program on the Middle
resources is a recent phenomenon, a result Fork is founded upon three fundamental

of steadily increasing use pressures, assumptions: (I) the USDA Forest Service
coupled with dwindling supplies. Rationing will seek to maintain a healthy outfitting
is generally seen as a means of controlling industry; (2) the permit system should
resource impacts and loss in recreational , give all persons a fair and equitable.

quality BUt rationing what traditionally chance to run the river; and (3) the system
has been a "free" resource--even a right used must be within the budget and personnel

to some--has been Controversial and dif- limitations of the agency.
ficult. Questions of how, when, and where
to ration resources plague managers, and Some criticism during discussion was
their best answers have been often crlt- directed at these assumptions. Forest *

icized as arbitrary and capricious. In Service support of the outfitting industry
some cases, the courts have been approached was seen by some as unnecessary at best
for redress to real or imagined and as discriminatory to the interests of

shortcomings, private river runners at worst. Although

it was not made explicit during d_scusslon,
The paper of Sam Warren outlines the the Forest Service's support of this com-

rationing system that managers on the mercial interprise appears to have its
Middle Fork of the Salmon River in Idaho roots in broad Federal statutes supporting
have adopted. In brief, the system uses rural development and local economies.

a lottery fordistributlng "places" and Although the extent of Forest Service
these arei distributed among commercial out- support and the specific types of economic
fitters aad private river runners. Appll- activity involved might be debated, the

cations are accepted from users with three general assumption the agency has taken
choices of dates permitted. A lottery is with regard to the outfitting industry
held in February _nd successful candidates appears to be legitimate and proper.
are notifled by mail. A maximum of seven
launches per day is allowed. Parties who Much discussion centered on the spe-
arr'iveat the river without a permit ciflc mechanisms that might be employed

(either because theyare unaware they need to ration use. Concerns with equity and
one or because they simply hope to "beat" fairness were expressed by many participants.
thesystem) can obtain permission to launch However, there seemed to be considerable
their craft provided the limit of seven confusion over the issue of rationing as
launches Per day has not been exceeded, opposed to the issue of allocation of use

Warren notes that while 150 private permit permits. Rationing, which was the focus
applications had to be turned down in of this session, centers on the mechanisms
1976, commercial allocation quotas were not through which opportunities to use the
filled. Thus, thelssuance of permits to river system are distributed to users.
"drop-ins" can'preVent underutilization Allocation concerns the relative proportion

of the river resource. However, the system of the available openings given to dlf-
has been Criticized by commercial and ferent clientele groups; e.g., commercial ,
private river runners alike, a fact outfitters versus private river runners.
evldencedby Warren's estimate of the The distinction between these issues is

threat Of one lawsuit per month directed important. Rationing is a complex problem,
at the rationing program, but the choice of mechanisms is an issue
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that is'substantially within the prerog_ Service made an especially important point:
"rive of the manager. Nmnagement experi_e, it is imperative that our management
research data, and_good judgment can be programs be conceived within the frame-

used to improve the delivery of services work of a system of opportunities. Where
to people Allocation, on the other hand, our horizons are restricted to an area-by-
isanissue that deals with the normative area perspective, decisions as to what

question of "who should get what" and, kinds of experiences ate to be provided I
as such, is an inherently political issue, and what management techniques are to be

largely outside solution by managers and used can quickly become tangled in a web
scientists, of concerns about appropriateness, equity,

and utility.

With specific regard to rationing,

several important points were raised. Finally, participants recognized that
First, there is a range of rationing rationing, defined as the direct control

mechanisms tha£ managers might consider, of use through regulatory measures, is
For example, solutions suggested by par- only one of the management techniques
ticipants included entrance fees, lotteries available to managers. Other sessions of

(the present Middle Fork rationin_ program the symposium dealt with these measures,
isa _lottery), and user licenses, but in general, discussants agreed that

.... many nonregulatory measures exist that

should be considered for controlling im-
Second, it was recognized that any pacts on rivers lbefore direct regulation

rationing systemhas shortcomings and can is instituted. In Michigan, for example,
be "beat"! As mentioned above, people who managers have utilized design features to
arrive on the Middle Fork without a permit control impacts. Camping sites have been

can still obtain one by waiting until the kept away from river banks, access to rivers
daily launch limit of seven crafts is not has been controlled to prevent random
reached. While this is a safeguard against entry, and litter control measures have
underutilization, and can help accomodate been instituted. However, it was clear
Visitors whoare legitimately unaware of that some of these measures are simply not
the rationing program, it also opens an feasible on all rivers. On the St. Croix

avenue to people who do not want to deal River, for instance, most of the access
with the system. One participant suggested points along the 252 miles of the river are
private river runners have a greater not under control of the managing agency.
opportunity to "beat" the system because Where possible, nevertheless, participants

commercial river runners must operate agreed that management should institute
under aspecial-use permit issued by the only those measures necessary to achieve
USDA Forest Service and are therefore more the desired end, rather than automatically
closely regulated. However, Sam Warren implementing rationing.
pointed out that outfitters can affect

demand for their services through advertising. The third fundamental assumption under-
lying the rationing system--that it must

Third, several participants stressed be within the budget and personnel limita-
the importance of providing a range of tions of the agency--is a real world con-
options for Users, both in the klnds of straint that is frequently forgotten in
recreational experiences that rivers provide a world increasingly tied to computers,

and in the regulatory measures used by sophisticated programming, and related
managers, A1 Wagar of the USDA Forest electronic wizardry. While such tools

• and techniques do offer great promise in
grappling with difficult resource manage-
ment problems, we need also remember that

IT_O other genez_c rationing systems, many programs and policies are implemented
queuir_ (first-come, first-sez_ed) and at field levels where, as Sam Warren noted,

reservations (a variant of queuing, with the manager feels lucky to have a tele-
fu_e rights to openings assigned to phone and desk calculator.
people by pre-registration) drew little
discussion. However, the assignment of

permits todrop-ins when daily launch One important by-product of the
limits have not been reached on the Middle rationing program on the Middle Fork has

Fork repres_tsj in esser_e, a queuir_ been the development of accurate, up-to-
approach to rationing, date management information. Estimates
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of use--how much, what kinds, when, and Participants questioned the future
where--notoriously bad in many of our role of the commercial outfitters on the

dispersed recreation settings such as Middle Fork. In the opening remark of the
wilderness, have been greatly improved question period, Joe Hoffman of the Uni-

by the permit system. In addition, be- versity of Idaho proposed de-regulation "Ir_ I
cause the USDA Forest Service issues all of the commercial outfitting industry.
permits to river runners, private and com- The USDA Forest Service would retain con-
mercial, there has been an excellent trol over the total number of users per-
Opportunity for informational contacts mitred on the river and would set safety
with visitors concerning river manage- standards with which outfitters would

ment policies . This two-way interaction need to comply. Visitors obtaining permits
between manager anduser all too often is would be free to choose running the river
missing in many of our recreation areas on their own or with an outfitter. In

andprobably helps contribute to the mis- this way, Hoffman argued, market place
perceptions Of each group about the Other. mechanisms would lead to the proper number

Important management objectives can be of outfitters on the river. His argument
often achieved_by obtaining public under- was countered in later discussion, how-
standing,_thekeby reducing or even elim- ever, by an individual who argued that de-
inating the need for more direct restric- regulation would not necessarily lead to
tlons. Forexample, Warren noted that ' the survival of the "best" outfitters.

when the rationing program was first begun, Success, it was argued, would be largely
visitors were issued litterbags which a function of capit_lization, and large,
were thenchecked by rangers after comple- well-funded outfitters would enjoy an

tion of the trip to determine compliance advantage over smaller entrepreneurs.
With pack-it-in, pack-it-out regulations. Thus, outfitters specializing in unique o .
This check on visitor behavior has now styles of river running that appeal to
been dropped because litter clean-up has only a minority of visitors would probably
become the norm among river users, be forced out of business.

What of the future? Both Warren as Conditions on the Middle Fork will

well as most symposium participants see almost certainly change in the future.
increases in use on the horizon. The ex- Warren agreed that political pressures
plOsionof use on America's rivers has might eventually force shifts in the

truly been staggering, as several papers allocation of permits between private and
in the Proceedings graphically attest, commercial sectors. The notion of "per-
The growth in use is almost certainly more centage of disappointment" raised by Rod
than just a fad; it is unlikely we will Nash of the University of California at
ever again see the level of use on the Santa Barbara represents a plausible alter-
country's rivers that prevailed a decade native for re-establishing the allocation

ago. At thesame time, it seems important ratio. Given the problems of "no-shows",
that we obtain as accurate a grasp on the for whatever reason, Warren estimated that
growth phenomenon as possible. For exam- 80 percent of capacity will probably be

pl@, it is a common assumption that offi- the maximum level of utilization to ever
cialdesignation(e.g., establishment as occur. As noted earlier, demand from

a Wild River)is, in asense, a "kiss of private runners exceeded their allocated

death" because it makes the area a target capacity while commercial users have
f0r"tr0phy" Collectors. This is certainly underutilized theirs. Revisions of the
a plausible notion; naming an area offi- private-commercial allocation should be

cially probably does promote recognition, sensitive to this relation as it provides
However, it coUldalso simply reflect the a logical basis for reassignment of the
greater attention that managers must now ratios. However, a very real future
give to the area in question and the often- possibility is the exclusion issuance of
cited spectacular increases in use might individual permits, dropping the

be largely a result of the belated recog- commerci&l-type trip altogether. Constant
nition of use conditions that have pre- monitoring and reassessment of policies
vailed for some time. Separating conven- and programs seems absolutely necessary '
tional wisdom from fact is an important if the USDA Forest Service is to avoid

responsibility of managers, researchers, being caught in the position of managing
and users alike, as we attempt to place the river with a set of assumptions and
scarce management dollars and skills in the mechanisms that are simply out of touch
most deserving places, with changing realities of use.
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RATIONING--ANOVERALLASSESSMENT and users. Moreover, there were varying
" notions about what benefits rivers, even

As the discussion above suggests, those within the Wild and Scenic Rivers

many specificldeas and general impressions System, should provide. However, the
surfaced at the session. Summarizing them general concerns about solitude and
all into some cohesive and logical fashion naturalness suggest that many hold a

is difficult, but it seems to me that wilderness-bias with regard to what kinds I
several issues warrant specific" recognition, of experiences rivers should yield...=

First, rationing seems to have fair The lack of clear objectives means

public sUpport as a legitimate management these personal biases as to what river
action. Much of the debate over its use experiences should be provided can be

centers on how It is applied, where, and . substituted for more formal specifications
so forth, but most users appear to agree of goals. From this, it is an easy step

that ratloningis an appropriate'action to assuming that any increases in use or
to protect river resources and recreational any increase in resource impact constitutes
experiences. . a loss of quality that can be counteracted

°, _ only by the relative drastic action of

However, my second impression is that directly rationing use. Such a step is ....
misuse 0f rationing might jeopardize its , " unwarranted and creates an undesirable set
use as a management tool. A range of of conditions for managers and users alike.
vlsitor management actions needs to be
consldered--from subtle, llght-handed Rivers, llke any recreational resource

techniques such as providing information system, can and should provide a satlsfac-

to people about alternative opportunities tion for people seeking a variety of .
to more restrictive actions such as experlences--from those dependent on in-

regulation of access. In choosing what tense social interaction to those that
measure is appropriate in any given sit- rely upon isolation for their fulfillment.

lation, the lowest level of regulation This can only be achieved, as AI Wagar
necessary to achieve area management suggested, by considering rivers within
obJ:ecti_es should be instituted--the the context of a system of opportunities
prlnciple of minimum regulation. In other rather than simply on a river-by-rlver

words, if visitor impacts can be held basis. By managing on a regional basis,
Within acceptable limits simply by with the system of rivers specifically

providing information to users, it would managed to yield a package of diverse
be inappropriate to use any more restric- experiences, many of the concerns about
rive'measure, such as rationing, equity can be more easily addressed.

One Can even visualize this type of We also need to consider visitor man-

variability within the rationing measures agement and rationing from a regional
themselves. For example, there was con- perspective. With a broad range of oppor-
-siderable discussion about the idea of tunities, represented by a system of areas

regulating use by the issuance of with differing management objectives, a
licenses--rationing by merit. Such a range of visitor management techniques

measure would require users to pass some will be necessary and appropriate. Thus,
kind of test (e.g., demonstration of users will have a broad range of choices--

'knowledge, skill, or both). One impllca- not only of opportunities suited to their
tion of such a measure is that by raising particular tastes but also of the level
visitor skills, thereby reducing per capita and nature of managerial control. This

impact, the need for absolute restrictions diversity seems absolutely necessary if
on total visitor numbers could probably we are to meet our responsibility as

bepostponed. In effect, improving visitor professional resource managers to the
behavior could raise an area's carrying American people.
capacity. "

One of the major concerns about
This leads, me to a third observation, rationing is that some people will always ",.

I am struck by the lack of clear management find themselves discriminated against by

objectives for rivers to help guide manage- the system. My fourth observation is
ment actions. One participant noted that simply this: any rationing system dis-

the perception of what kind of experience criminates against certain people; in
rivers produce differs between managers fact, it is this discriminatory feature
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that makes rationing work. If it didn't, those openings, some mechanism for dis-
what good would a ratloning program do? tribution has to be implemented. Thus,
The relevant question is not how to pre- rationing hinges on the integrity of the
vent rationing from being discriminatory, carrying capacity calculations.
but rather, how to sPread those discrim-

inatory costs across the spectrum of users? "
Although carrying capacity was not I: .. discussed in this session, it is clear

Again, a system of areas can help us that rationing decisions will be challenged
spread these costs. The objective should increasingly in the future, and these

be tomake surethat when rationing be- challenges will be often tied to the •
comes necessary, the specific techniques carrying capacity estimations made by man-
utilized (e.g., lotteries, merit, fees) agers. Carrying capacity is ultimately
should vary among areas so that users are a judgmental issue and managers, research-
able tomake choices that allow them to ers, and citizens alike all have important

accommodate the rationing costs in the roles to play. Managers define the various
best w_y. For example, reservations dis- constraints they must consider and are •
criminate by favoring those able, willing, charged with making the final Judgments

or both to plan for the future; fees dis- . as to what constitutes acceptable con-
crimlnateon the basis of who is able or ' sequences in light of these constraints.
willing to pay the monetary costs, etc. Researchers must supply clear measures of
Each system favors certain groups and the consequences _nd implications of

discriminates against others. By providing alternative use conditions so managers
a system of areas where rationing moth- can make decisions based on reasonably
anisms vary, the effect should be to accurate estimates. Citizens have the
minimize aggregate equity costs, responsibility to make their views and °

values known as well as to make Judgments

Finally, I was struck by the virtual about the trade-offs they are willing to
ab§ence of anydiscusslon about river make. Only through open dialogue among

carrying capacity. Rationing implies that these three groups can the complex issues

some finite number of openings has been of rationing, carrying capacity, and
reached and because of excess demand for river management be adequately resolved.

°
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., WORKSHOP #5

METHODS TO CONTROL NEGATIVE IMPACTS OF RECREATION USE

, . Arthur W. Magill, Principal Resource Analyst I
, .. Pacific Southwest Forest and Range Experiment Station

Berkeleyj California

The !'negatlve impacts" workshop empha- stop where roads are public!y owned, and it
sized problem identification and'methods is virtually impossible to control where

for Controlof physical and social impacts river access is over numerous privately .,
on wild and scenic rivers. Impacts on owned roads.
0ther,rivers, where recreational oppor-

tunities are more variable and possibly Coping with acts of vandalism is '

more complex, were generally ignored. ' extremely complex becuuse guilty persons
Unfortunately, problem identification, are nearly impossible to identify ( Alfano
research needs, and management procedures and Magill 1977 :). Fortunately for river
covering the full spectrum of river rec- managers, local people, as a group, have
reati0n were not developed during the been recognized as responsible for acts
session. Certainly this omission does not perpetrated following wild and scenic river "

reflect either dlsinterest on the part of designations. Several managers and re-
managers and researchers or the absence of searchers suggested that all aspects of
probiemsassociated with nonwilderness wild and scenic river proposals--in fact,
river recreatlon, any river management proposal--should be

thoroughly discussed with local residents

.. _ SOCIAL PROBLEMS and its importance to them should be clearly
specified to gain their acceptance before

"People management" surfaced as a key any action is taken. This approach is

issue. William Craig, the introductory supported by social scientists who generally
speaker, and several other participants agree that increasing two_way communication
emphasized the serious consequences of between managers and users, building more

failing to gain local support before effective educational programs, and devising
establishing wild or scenic rivers, means for gaining public involvement are

Lawrence Merrlam called river use a necessary if vandalism is to be effectively
"soclalactivity", and suggested that des- controlled ( Alfano and Magill 1977 ).
ignatlng a river as "wild" changes its use However, even carefully planned public
and displaces many predesignation users-- involvement programs are unlikely to con-
mostly local people. For example, wild vince everyone; some problems will still

riVer designation leads to road closures in obtain, but hopefully they will be fewer
the reserved corridors. Local residents who and less serious.
customarily used the roads resent and re-
sis_ the closures unless the value to them

of.estabilshlng a wild or scenic river can ROADCLOSUREMECHANICS
be demonstrated. Craig .reported cases

'where trees were felled or wires were William Craig, in his introductory
, strung across rivers to impede traffic, paper, suggested constructing double bar-

often Capsizing boats. Locals then charged tiers of earth ranging from7 to 10 feet

fees tO recover equlpment lost in the high to stop unauthorized use of closed -
river. Shooting at recreation equipment roads. This solution may be effective,
has not been unCommon; facilities of all but it is also obtrusive. An obvious reason •

types have been defaced or destroyed; four- for designating rivers as wild or scenic

wheel-drlve vehicles, trucks, and motor- is to preserve visual quality, not only
blkeshave been used to circumvent clo- along the river but throughout the preserved
sures; and incendiarism has more than area. Thus, effective but visually accept-
tripled following road closures. Such able road closure techniques are desirable.
vandalous public reaction is difficult to Heavy-duty steel gates with steel lock
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cages and posts anchored in concrete are not encourage pickup of existing litter
proven alternatives which are less obtrusive. ( Clark, et aZ. 1972 ). Research indicates

A workshop participant offered an innovative that incentives may be offered to encourage
alternative: blend the closed road into pickup in campgrounds, but the method seems

the surrounding forest--make it disappear less plausible along streams.
by establishing a new segment of forest. lA mechanical tree planter can be used to

extract trees from nearby land and replant
them in the roadbed. Sufficient numbers $0145 AND VEGETATION
must be plan£ed to completely conceal the

road, and stumps or logs and forest litter Human impact on the soils and vege-
may be added to provide a finishing touch, ration along rivers and methods for con-

trolling it received little attention during
the workshop. Yet, retaining soils and

WASTE DISPOSAL maintaining vegetative cover along streams
and in watersheds are essential for in-

Waste disposal was another serious suring water quantity and quality, main- "

concern of workshop participants, and most . raining forest visual integrity, and pro- _
concern was with disposal of human excre- , vlding an attractive and useful refuge when
ment during boat trips. The ultimate sol- river users choose to rest.

ution may be designation of "no discharge"

streams where sewage disposal is totally Aitchison, speaking of the Colorado
prohibited regardless of treatment levels.

River in the Grand Canyon, aptly said that
Boats may be required to carry portable the most heavily used areas are not neces- *
toilets to be emptied only at designated sarily the most heavily impacted. The
locations. Dumping is sometimes allowed reason for this anomaly may be attributed
on large beach areas provided a deep pit to variation among resources and users.

is dug and cove_ed. Stewart Aitchison Some resources may exhibit greater resis-
reportedsuch procedures are used in the tance to heavy use, and the actions of
Grand CanyOn of the Colorado River, but different users may impact resources more
said beaches with hlghclay content fail or less severely. Additionally, managers

to absorb liquids. Obviously, such loca- who are unfamiliar with local plants, soils,
tions must be identified and avoided, and wildlife or the interactions between
Fecal coliform bacteria tend to remain at

resources and people may not recognize
high levels in beach sands for more than subtle changes in river ecosystems that
a year according to Aitchlson. This sug- indicate the need for increased resource
gests that self-contalned toilets may need protection or remedial action. These
to be dumped at the end of trips to avoid observations are valid for other rivers

creating health hazards, regardless of intensity of development and
use as well as for nonriver recreation

Contaminatlon of soils and waters by areas.
l_qvid cooking wastes is another problem

addressed by Aitchlson. Such wastes make D,mming the Colorado River has pre-
beaches Smell bad and attract insects, vented scouring of river bars and beaches
birds, and other anlmals. Some animals with resultant increases in native and in-

attracted to the beaches are in poor health troduced vegetation, according to Aitchison.
and may be hazardous to humans. New growth provides food and cover for

wildlife as well as screening for campers,

Litter'and trash pose expensive clean- but as the vegetation continues to In-
up problems along all types of rivers Just crease it encroaches on usable camping

as on land used for dispersed or developed space. When that happens, trampling and
recreation. In wilderness areas, including cutting prove beneficial by restricting -
wild andscenic rivers, the "pack it in, growth and spread to acceptable levels.
pack it out" p011cy seems to be gaining in
success, but more public educational efforts Damming the river has also caused a

t! t!

areneeded. Riverside cleanup trips may scarcity of firewood because flood waters
prove Useful Just as have wilderness previously carried it down and deposited
cleanup trlps, but prevention is the better it on thebeaches. Without a replenished

solution. Providing lltterbags helps supply of firewood, river runners will
prevent onsite refuse disposal, but does need to carry portable stoves.

.
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In his paper, William Craig said and Beardsley 1970 , Beardsley and Wagar
compacted soils are one of the major user 1971 , Magill and Lelser 1972 ), and they
impacts, and they must be cultivated, may also be used to maintain recreation
However, his advice should be weighed sites even during recreatlonal use

against sol1 characteristics and plant and ( Beardsley, Herrlngton,'and Wagar 1974 ).
soil relations. Several studies have shown In addition, site rotation requires suit-
that soil compaction may prove beneficial able replacement sites for those being

by effecting greater root firmness and in- rested or retired. However, replacement
creasinggrowth rates through increased sites may not be available, especially ,
supplies of soil moisture and nutrients where good sites are rare and high recre-
and reducedmicroflora competition for atlonal use has obligated most of the
nitrogen ( Lull 1959 , Hartesveldt 1963 , best ones.
Magi11 and Nord 1963 ). Bare areas around

tables and stoves and in tent sites become Site protection goals allow river man-

dusty and are partlcularly annoying on agers two courses of action, according to .
windy days. Mulching with forest litter William Craig. They can allow camping
or applying clear, nontoxic, chemical anywhere or they can allow camping only .
dust control agents may control dust, - at designated sites. If users are allowed

therebyavoldlng the alternative of ' to camp wherever they choose, impacts are
spreading such unnatural appearing materlals spread over numerous locations in a wide

as hay or pea-gravel, area until high levels of useprevall e

Then, the resource base,my begin to

Eliminating vegetation is another major deteriorate, recreational experiences may .
impact on recreation sites. As Craig noted, decrease in quality, and more intensive
research and experience gained from pro- management may be needed. On the other

tecting and restorlng vegetation in wilder- hand, if use is restricted to designated
ness and lake areas can be adapted to river sites, the resource basemay be protected,
management. In addition, research done by but use must also be limited to the avail-

LaPage (1967), Magill ( 1970 ), Echelberger able space. This suggests the need for
( 1.971), Fay ( 1975 ), and others may "capacity controls"--a reservation
guide research and management of sites used system--if the number of parties seeking
for river recreation, entry exceeds the availability of sites.

Computerized reservation systems are
Resting or rotating sites or allowing presently being used by several State park

users tostay only at designated sites have systems and on some western national
been suggested to protect or rehabilitate forests with a high level of acceptance
the soils and vegetation on heavily used by users and managers ( Magill 1976a ,

areas. Managers are well advised to be 1976b ). Furthermore, capacity controls
aware of the difficulties associated with or other kinds of manual reservation

these management options before implementing systems are also being used to control
them. They should be alert to the climate, wilderness use where camping is restricted

soi!s, and vegetation and to the inter- to designated sites for resource and
relations unique to their geographical experience protection. A computerized
locatlon. Research and management guides reservation system capable of providing

useful in the Northeast may not work in individual reservations has been proposed
the Lake States, and likely not in the for wilderness use, but it has not been
arid West. For example, resting a site by field tested.
merely preventing visitor use may restore

vegetation in lush Eastern forest types. The large attendance and keen interest
l!

However, the dry and relatively sparse at the negative impacts" workshop demon-

forest types of the Southwest may require strated the recognition of managers and .
planting or seeding, cultivation, fertiliza- researchers of their need to work closely

tion, and irrigation along with extended to develop scientifically based management ,
closure if Wornout sites are to be re- for the protection and maintenance of our
habilitated. Research has shown that such river recreation resource and the delivery
practices can be effective ( Herrlngton of quality Eecreatlonal experiences.
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" • WORKSHOP4/6

LANDMANAGERSARE FINDINGWAYSTO GET

RESEARCHDONEWITHINTHEIROWN ORGANIZATIONS _ ..
! m

,. TimothyB. Knopp,Assist_v_tProfessor
, . College of Forestry
.. University of _nnesota

St. Paul, Minnesota

The importance of this topic wa_ Kenneth C. Chilman described how this
demonstrated early in the symposium when system has worked in a field-based research
Milton Krona, a park planner with the program at Ozark National Scenic Riverways. •
Minnesota DePartment of Natural Resources, He emphasized that the "in-house" model is
stated: "'Researchers give us answers to especially applicable to small-scale,

questions we didn't even askl" On the , capacity-orlented studies. The field
Surfacethls comment would appear to be an researcher is assumed to be knowledgable

indication of gratitude; but the tone and and well dlsciplined in his task. He brings
context made it clear that the speaker was with him the skills that will enable the

expressing a widely held opinion that re- management agency to: I) initiate research,
Searchers are insensitive to the needs of 2) evaluate research proposals, 3) nego-

land managers who are on the front line of tiate contracts, and 4) interpret research " "
declsionmaking and land-use problems, results.

At the risk of creating conflict Leo F. Marnell described his experiences

where it may not exist, I will suggest that as a field researcher with the staff of

landmanagersmay even feel threatened by Ozark Natlonal Scenic Riverways. His
"ivory tower" research which, more often primary assignment was to document use
than not, points a critical finger at the through various monitoring techniques. This
Way things are being done. An individual information was needed to help resolve
or agency that must deal with land use on immediate problems associated with in-
a day-by-day, crisis-by-crisis basis is creased use, safety, environmental impact,
unders£audably resentful of those who and conflicts between commercial and private
criticize without having the responsibility users. The field researcher may also have

for the consequences of their decisions, the role of llaison or buffer between man-
In some cases the consequences may mean agers and the public, although Leo empha-

facing a Judge in a court room. sized that managers must have realistic
expectations, i.e. they should not expect

HoweVer one views the issue, there is the research results to make decisions for

general agreement that a great deal more them.
Should be done tO integrate management and

research only by working together can we Randall R. Pope, former Superintendent
hope tosolve the complex recreation land-use of the Ozark National Scenic Riverways,
probl_sthat are developlng to crisis provided insights into the manager's point

proportions. As Wilbur LaPageput it, the of view. He stated that the increased use
s_gns are encouraging, at least research of field research personnel was largely a
is in demand, Land managers have put out response to "crisis" situations. Tough

the"wanted" signs, decisions had to be made. These in turn
had to be Justified by data; pressure groups

There are numerous ways of improving and the courts were demanding documentation "

the responslvenessof research to management to support management policies.
problems. The m0stobvious is to simply
have researchers and managers listen to each The discussion that followed the formal

other. However, a more structured approach presentation helped to reveal some of the
is often felt necessary. Our workshop conflicts prevalent between research and

focused primarily on a technique that might management. Robert Knepper of Minnesota's
I!

be labeled in-house f_eld research per- Department of Natural Resources suggested
sonnel method", that the primary value of research for man-
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agement fell into two categories: I) it kind of research required by management is
enables managers to document use for purposes not likely to be very glamorous or pub-
of allocation of resources and distribution lishable. It may be beneficial to establish
of users, and 2) it provides insights into amodified reward system so that he is not
publicperceptionsand values that can help so dependent on publications as a measure

to refine management goals, of his productivity. Publication may even l
be discouraged by careful internal review,

Perhaps we have used the term research deemed necessary because of the direct man-
in too broad a sense. The 1962 Outdoor agement implications of research results.
Recreatlo n Resources Review Commission '

(ORRRC) Reportrecognlzed three categories Isolation can create other problems.
of research: 1) data collectlon, inventory, One of the major shortcomings of much
and factflndlng; 2) applled management "recreation research is the lack of com-

research;and 3) fundamental research, parability. In-house, small-scale research

Some may argue that the first is not really may aggravate this problem. Perhaps a
research at all in that is merely involves better communication network between re-

the c_l!ec_on of information. Yet many ' searchers could do much to alleviate this "
of the'same tools are utilized (e.g., condition.

sampling techniqueS, statistical analysis) ,
and the same discipline and scientific All of this suggests that it may be
honesty are required. Possibly these well to consider a variety of ways to in-

Skills and attltbdes are the major contri- tegrate research and management. At one
bution.a field researcher can provide to end of the spectrum managers are simply
management, exposed to research results produced by

independent institutions or agencies. This "

sort of relation is probably best suitedThe cardinal sin of the researcher is,
of course, showing bias. He must delib- for research that challenges basic assump-

erate!y and continually seek to avoid bias tions and long-range policies. At the same
a_ allstagesof the investigation process: time, other arrangements can be made to
structuring the research model, sampling, deal with the _mmediate needs of management.
and interpreting results. In-house research These can range from the contracted Job to
preSents some special temptations that must the in-house research staff. In all cases
be consci0uslydealt with. the researcher must be provided with an

environment of complete intellectual

The manager has a tendency to seek in- freedom--eVen if:__t_eans that at times
formation that will help him defend his management will get "answers to questions
estabilshed programs and alliances. He it didn't even ask".
will also tend to interpret data in the
same Way,,and research seldomproduces As the workshop concluded, Uel Blank

results that are not subject to more than of the University of Minnesota agreed with
one set:of conclusions. A management an earlier comment that "No research is
agency has an understandable desire to 'right'; we can't defend it with our

treat immediate problems (which are often lives". Perhaps the most important benefit

symptoms) rather than underlying causes, that can be derived from a closer integration
Research directed toward the latter is of research and management is a greater

more l;ikely to lead to long-run solutions; appreciation of the limitations of research.
however, it is also more likely to No research results are going to take the

challenge the agency's basic assumptions place of the manager's responsibility to
and managementpolicles. In other words, deal directly with the resource and the
the pr0blem illustrates a common forester's people. Uel concluded his comments by
malady--,he doesn't see the forest for suggestingthat by working together,
the trees", agreeing to the process and to the role of

research results in decisionmaklng, we

Wilbur LaPage, Roger Clark, and Leo can achieve a degree of harmony. This
Marnellpointed out some additional approach requires involvement of all partic- •
problems with in'hoUse research. The ipants: managers, planners, researchers,

researcher may feel cut off from his col- politicians, and the public. If allare a
leagues and the stlmulation and resources part of the process all should be willing

providedby a university environment. The to accept the results.
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WORKSHOP #7

•- MANAGING RIVER RECREATION USE OTHER THAN RATIONING

Harold K. Corde11, Recreation Project Leader
Southeastern Forest Experiment Station

UBDA Forest Servioej Clemson, South Carolina

To understand the intent of this work- noted among the suggestions for river man-

shop, a definition of rationing must first agement options. These contradictions
be developed since we wanted to look at reflect apparently divergent, buthealthily
nonrationing management options. The divergent, opinions concerning how managers •

American, Heritage Dictionary indicates that should exercise their responsibilities. "
to ration is to "restrict to limited

allotment". Applied to river recreation , "

management, thls means restricting human SUMMARY LISTING OF SUGGESTED
use of a river resource to some fixed upper MANAGEMENTOPTIONS
limit, applied either to all users equally,
or differentially to different groups or Prevention of Overuse
types of users. Implied is a problem of
too much use for the _apac!ty of the river. Types of river recreational uses which "

This, apparently, is one of the major con- interfere_rlth one another can be separated
cerns of river recreation managers and through spatlal or time zoning.
researchers.

Heavy use can be limited by limiting
Thus, the assignment for this work- the capacity of facilities and sites that

shop session was to explore ways to manage are complementary to river recreation.
river recreation use by means other than These would include parking spaces, sani-
byputting absolute ceillngs on the amount tary facilities, camping spaces, and access
of use, in total or by group, to be allowed points. This is better than zoning because
upon a river. Even though we did not deal of the negative attitude people often have
wit_ absolute celllngs, It will be obvious toward zoning.
to the reader that much of the discussion

did focus on ways to moderate use pressures. Natural barriers or constrictions can
be used to effectively limit use to tea-

The moderator of the workshop was sonable levels. Too often managers remove

Carl Rust (Stanislaus National Forest, thorny or noxious species of plants, dyna-

Cal!fornla). His challenge to workshop mite constrictions in the rivers, eliminate
part!cipants was to suggest viable non- aggravating insects or otherwise remove
rat_onlngmanagement options for dealing natural constraints on use pressures.

with theoveruse problem. Joyce Nielson Managers may even see a need to "create"

Summarized the paper she and Bo Shelby co- some of these barriers.
authored and then the session was opened
for Suggestions from the floor for river Where dams exist upstream, amount and

use management, type of use can be influenced by controlling
. the level and periodicity of river flow.

The following paragraphs summarize the

workshop participants' suggestions of man- What people expect and perceive and "
agement options and offer some reactions to how they behave on rivers can be influenced
Nlelson and Shelby'spaper and to the par- through promotion and advertising; e.g.,

ticipants' comments. We point out how selective dissemination of information
participants' emphasis on protection of the describing such things as types of oppor-

1! t,
resource from overuse evolves into options tunltles an_ crowding conditions. Some-

for obtaining more benefit from the river times publicity must be avoided because of
resource. Some contradictions will be the chaos it creates.
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Charginga user fee will limit amount An option we should always keep in
of use. Varying the amount of the fee can mind is doing nothing. Sometimes it is
help to leveloUt the peaks and valleys obvious that too much management is worse
of use pressures, for enhancing user experiences than doing

nothing at all.
There is a need to take a long-range

look at currentcases of overuse. There Slte hardening can be used to effec-

is a distinct possibility that heavy-use tively eliminate some of the problems
conditiOns may be short lived because of which managers perceive as being caused by
probable future shortages and fuel rationing, overuse. Instead of reducing use to make
Thus, care should be exercised in imple- it compatible with existing resource con-
mentlng iong_lasting solutions to poten- ditions, consider modifying the site to
tiallyshort run, heavy-use problems, accommodate more users.

Levels and types of use can be con- Managers sometimes become too confident
troiled by prohibiting certain activities with standards or principles of management •

on a river system. • that may no longer be viable. Management "
", _ should not become so stagnant that obvious

Increasing.Benefitsto Users indicators of needed change are overlooked. " •
' Preferences, management technology, rec-

Keep the attention that is focused on reation equipment, and environmental con-
"wild" rivers in proper perspective. Often ditions do change.

too little attention is given to all the
other rivers, even though they comprise There is need to explore more ways of
about 97 percent of our total river resource, using rivers for recreation. For example, "

Emphasize greater Use and satisfaction from rivers may be considered a means of access
nonwildrivers, to historical, archaeological, and rec-

reational experiences or other participatory
• A first step in river management for opportunities along their banks. In this

recreation is to understand the users' wants case, the way the river is managed and

and.the resource's capabilities. From developed will be different than if the
this, meaningful management objectives can river is viewed as the recreational end in
be established that Will greatly help itself.
humans benefit from river resources.

COMMENTS CONCERNING THE MANAGEMENT

Once meaningful objectives are defined, SUGGESTIONSAND THE PAPER
managers should stick to them and not be-
come caught up in cycles of change that Two different philosophies or schools

reflect every fad that surfaces. As of thought seem to exist in the above
Nielson and Shelby have pointed out, "It statements regarding management of rivers
is [verY] possible that user preferences for recreation. First there is the school
and attitudesgrow out of the kinds of that places emphasis on limiting amount of
experiences managers provide". Consistent use. This school appears to conceive of

management aims should enhance user sat- the river resource as a place to experience
isfactions as well as reduce management a unique, wilderness-oriented recreation
complexities, experience. As such, the focus in manage-

ment is on techniques that will protect the
Managers need to be more observant of integrity of the resource and at the same

.user behavior. We know that people adjust time create conditions that would tend to

their behavior and maybe even their atti- maximize the average level of user satis-
tudes according to situations encountered, faction. Under this philosophy, pressures
With the help of researchers, we need to for greater use of a river are viewed as "

find waysof satisfying users more and a constraint on goal achievement.
protecting the resource through a know-
ledge of behavior.

The second school of thought seems
One way to reduce dissatisfactions is to focus attention on an array of recreational

to group homogeneous or compatible types of uses of rivers that is broader than just
users. Thlswill help lessen distasteful wilderness-oriented experiences. Though
user interactions, protecting thewilderness integrity of the
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river resourcels Within their llst of man- used that average level of indlvldual user

agement options, they also are open to the satisfaction was the variable of concern.
more intensive uses _ The goal of this Yet some of the commentary within the
scbool ls to m__e _he swno_ useP paper• seemed to deal with the sum of the
sut_sfuct_crns derived from river recreation satisfactions achieved by all users. For
experiences, example, conclusion #I on page 177 states

that "Managing for user satisfaction implies

The preceding llstlng of management extremely high density levels". If the
Options suggested by the managers attending management goal is to maximize aggregate
this workshop has been divided roughly into satisfactions, then this statement is true.
the two schoo!s of thought. The eight If it is to maximize the average, per-user

suggestions f0rpreventlng overuse offer satisfaction, then this conclusion probably
obvious promise with broader application is not true.
and testlng. But a point for some concern
is that there was no really strong e_Idence It is important that the goal of
from the statements made during the workshop achieving satisfaction be clearly artlc-

that a clear management objective had been . ulated if proper management actions and
concelved_. It is very llkely that many of attitudes are to be adopted. This Is

us strongly reflect our personal biases particularly true with respect to actions ,-
for "proper'? use of a river resource when ' which dlrectly govern use levels (fig. I).

we begin to define our management optlons.
In this case that bias was toward low Assuming that the shape of the total
levels of.use, satisfaction function is reasonably

• correct, it can be seen that If maximization

While this certainly is not an im- of the average level of individual satls-

proper philosophy or attltude, it must be faction is the goal, then managers should "
kept in proper perspective with respect to indeed seek to limit use amounts to "a" so
the full range of recreational experiences that overcrowding can be avoided. But if

which river users or potential users may maximum total satisfaction (summed individ-
want. Management of a public resource must ual satisfactions) is the goal, then use
beundertaken with a responsible openness amount "b" should be sought. The amount

to a wide range of potential uses, only of use represented by "b" is almost twice
one of Which is wilderness oriented, the amount represented by "a". Policies

and management would be very different
for achieving one or the other of these

Under the options headed "Increase two goals.
Beneflts'to Users" the theme of under-

standing more about the actual and potential The need for clear definitions of
user and employing this information to set goals is exemplified here and meeting this
management objectives is prominent. This need could reduce misunderstandings con-

theme, of course, is aimed at maximizing siderably. In addition, and perhaps more
total recreation satisfactions. The on-slte important, a clear understanding and

management procedures offered were directed articulation of the management goal enables
at manipulating the resource--within management to be assessed more objectively
reason--to fit user needs, and makes selection of management options

more defensible. Thus, if the goal is to

Although the goals underlylng these maximize the average level of satisfaction
two schools cannot and should not be among users (which goes hand in hand with

• viewed as antlpodal, they do lead to maximum resource protection), then the
dffferent management strategies and first set of management options should be
actions. Too often misunderstandings emphasized. If the goal is to obtain the

develop because it is nat clear which goal highest level of aggregated user Satlsfac-
management is trying to achieve. Usually tlons, then the latter set of options .
only general statements of goals can be would receive more emphasis.

Wtweascertained such as, re m_naglng for
user satisfactions".

Several references were made to soclal

Thlslack of specificity in defining carrying capacity during the workshop and
the satlsfactlon-achlevement goal was also in the research paper. Most of these further
evident in the Nielson-Shelby research, indicated lack of clearly defined management
It is obvious from the measurement technique goals. A principle well worth repeating
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.is that cax_ing cap_ity car_ot be deter- of a river would be "a" (fig. I). If the | _'_...............
mined if goals are not first established goal is maximum total satisfaction, then
and Clearly defined. For example, if the the capacity of a river would be "b"

goal is to maXimize average satisfaction (fig. I). Thus depending on the adopted

per user, then the social carrying capacity goal,sameriverthesoclalcouldbeCarryinggreatlyCapacitYdifferent.°fthe !_ I

• 2'_ .

• OTHER OBSERVATIONS CONCERNING
• THE NIELSON-SHELBY PAPER ,

o
It is obvious that the reported re-y TOTAL| search makes a valuable contribution to .

_ _ the kind of river recreation and resource

-_ | situation addressed. Some potentially
_ I | important insights into recreationists' •

behavior are offered. But it is not

o _ , _ obvious how far we can go in applying
_ | these results to other situations or en-P "

unique resource and it is likely that user

_l. " motivations there differ substantially
from the motivations of users of other,

less-renowned rivers. For example, Con-
. clusion #2 on page 177 indicates that att- "

itudes and preferences seemed to develop
0 a b during the recreation experience. The

uniqueness of the Grand Canyon river run

• AMOUNT OF USE and the fact that not many people ever
experience this kind of excursion makes

lack of well-artlculated expectations and
• preferences very understandable. Fora

z _ other, better known types of rivers, att-o
itudes and preferences may well be much

I more in evidence.

_ - _ There is an apparent need for similar
_ research on a broader array of river envi-

_ , ronment types. With the kind of informa-
@ O H

tion provided by Nielson and Shelby many

of our management decisions can be made
l

_. . __'_ | more objectively and defensibly. This kind

_._ of research should answer two important/•- . . questions.

First, how do we reliably measure
user satisfaction? Some progress has been

made, but we still find it very difficult
, 0 a to interpret the satisfaction measures used

, AMOUNT OF USE We not only need to know whether a person
is satisfied, but we also need to know how

Figure .l.--ReL_tion be_oeen total and satisfied. We further need to be able to
average leveZs of sutisfactions and aggregate satisfactions for groups of
amount of._Ver re_reution use. (The users. As was pointed out earlier, the

average satisfactlon level is _hi- assumption that maximizing the average :
level of satisfaction automatically leads

oally oal_L_ted .by extending _ r_j to maximum aggregate or total satisfaction
".(Oz) from the. origin of the total sat-
isfa_tion curve (0) to its point of simply has no basis.
tangen_y (y) with the total satisfac-

tion c_u_oe.) Second, how do we indicate the shape
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ofthe total satisfaction function? In of river recreation use. It is strongly
figure I a slgmold shape is shown. Despite recommended that research such as that by
some evidence to support this shape, it Nielson and Shelby explore the direct

still remains largely an assumption, relation between amount of use and sat-
Knowledge of the amount of change in sat- isfaction levels. For example, on page
isfactlon that occurs per unit of increase 170, last paragraph, an indirect correlation
in use Isnecessary for evaluating the (or lack of it) is discussed. Determining
tradeoff between use loadings and satls- the direct correlation between user sat-
factions. This, of course, is a first isfaction and amount of use would have

step in assessing the consequences of been much more meaningful and usable. The
alternative policies and management prac- next step should be an attempt to measure
rices designed to influence amount or kind the actual function.

0

.

• 411



' WORKSHOP#S b_ ...... '

THEFUTUREOF STATEANDFEDERALWILD
AND SCENICRIVERPROGRAMS

- , • John F. Kuhr,EasternRegion m
" .. UBPA"Forest Service, Milwaukee, Wisconsin

..

The historical background and status valuable information in determining the
of the Wild & Scenic Rivers Act was re- appropriate dollars to be used for river
viewed by Mr. Eastman in his paper: "River studies.

preservation and recreation programs--a

statu§ report". The paper generated the The inventory and evaluation of the ,
following discussion. ° " rivers will be carried out with full in-

volvement of the public, private organiza-

Upon enactment of the Wild & Scenic tions, and State-and federal agencies, be-
Rivers Act the Secretaries of Interior and fore a recommended list is submitted to

Agriculture agreed that additional criteria Congress. There will be at least two

were neededincarrying.out the Act. It opportunities for the public and concerned
was realized that: (I) The established agencies to become involved in the process.
wording of the Act needed more specific It is hoped this will be during the

explanation, and (2) definitions were needed "filtering" stage, when rivers will be rated
for the extent, geographic distribution, according to their desirable qualities
and balance of the three types of rivers rather than after the Minimum System list
(recreation, scenic, Wild) to belincluded has been finalized.
in the system.

Since the Wild & Scenic Rivers Act The recommended list will not preclude

was passed in 1968, specific guidelines have other rivers from being nominated for study
been developed by the two Secretaries. or inclusion into the system. Instead, it
Additlonal direction has evolved through will provide a reliable information source

the study process and will continue to be- for evaluating all significant rivers in
come moredeflnltlve as more studies are the country, and rank those recommended..

completed. However there is a real need for study. A river may "filter out" as a

todetermine the extent, the geographic low priority, yet Congress or a State may
distribution, and the balance in wild, see fit to study or include it in the
scenic_ and recreation rivers for the ha- appropriate river system. If several rivers

tionas defined by the Act; and to recom- within the same locale are rated equal, all
mend to Congress those rivers that should of these rivers could be forwarded to
be studied for possible inclusion into the Congress for consideration.
,System, To answer this need the Bureau of

Outdoor Recreation (BOR) has begun to in- In Fiscal Year '77 BOR received suf-
ventory and classify all significant rivers ficlent funding to concentrate on an in-

,or river segments 25 miles or longer that ventory of rivers east of the Mississippi.

appear to .be free from impoundments, have Public input for these rivers will probably
acceptable water quality, and provide for occur in early summer of 1977. It is
a quality recreation experience. The hoped that BOR will be financed to extend
objective is to uniformly evaluate all the inventory to the western half of the

significan t rivers in the U.S., and to nation in Fiscal Year '78.
develop a "Minimum System"'list of rivers

that can be recommended to Congress for There has been some question and
study The "Minimum System" list,,in perhaps confusion as to the need for the
additi0nto providing a systematic approach "5-D" river category that now exists.
for determining the extent, geographic Since the establishment of the Act, a
distribution, and type balance, will provide number of the original 5-D rivers have been

the Office of Managementand Budget with added to the "study category" and additional
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rivers have been placed in the 5-D category. State river programs have a wide de-
The National Environmental Protection gree of variance, with some States being

Agency (NEPA) requlrements for environmental very active in their own or federal
statements and the Water Resource Council programs, and other States having no pro-

requirements for adherence to the "Prin- gram at all. In some cases, the federal |

|ciples and Standards" have provided some study program has stimulated State programs |
Protectlonfor rivers in the 5-D category, or sharing in the program with the federal
However, it appears that the 5-D category government. Because no two State programs
will continue to serve a useful purpose upon are alike, it is difficult to generalize

completion of the Minimum System list. as to how some States can be motivated to '
While the Minimum System llst will emphasize participate in a river program. Two meth-

the top rivers recommended for study, the ods suggested during the workshop were:
5-D river category will focus attention on provide speclal federal funding in addition
other rivers that may be worthy of study. .to the Land and Water Conservation Fund,

or increase the ratio of Federal to State

The advantage of maintaining a 5-D contributed dollars in the Land and Water •

list is_that_is has legislative importance, Conservation Fund program.
assuring the public that this list cannot
be easily Overlooked by agencies who may , " In addition to the preceding dis-
be consideringrlver uses not compatible cussions, Dr. Claude E. Terry illustrated
w!ththe Act. It also encourages the in- with slides, "A filter system for deter-

volved agencies tO closely coordinate their mining river suitability for national wild .
river planning and projects with others to and scenic river status". A copy of his
achieve the best publlc use of the river paper is included in the Symposium
corridor. " Proceedings.

, •

.
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" WORKSHOP #9 { ......•.............._ '

MANAGING RIVER CORRIDORS IN MULTIPLE OWNERSHIP

George H. Moeller, Program Coordinator I
Pinchot Institute of Environmental Forestry Research

" USDA Forest Service, Northeastern Forest Experiment Station
.. Upper Darby, Pennsylvania

The purpose of this paper is to sum- " in their own best interest, do not guar-
marize key issues, ideas, and discussion antee preservation of a river. Rather, an
topics that were covered during the environment must be created that allows
Symposium Workshop on "Managing Corridors individual owners to cooperate and act in '

in Multiple Ownerships_'. The session was the long-run collectlve interest. It is
Chaired by Michael Priensnitz, Supervisor, the Job of the river managers to create ,
River Section, Minnesota Department of 0 " this environment.
NaturalResources. Priensnitz and James

Harrison summarized the workshop intro- In trying to get individuals to act

ductory-paper Contained in this Proceedings. together, the river manager must realize
Henry_oetz, Manager, Lubrecht Experimental that individuals are self-orlented. Yet,
Forest, Greenough, Montana, and Jerry a way must be found to foster mutual
Stokes, Outdoor Recreation Planner, Bureau cooperation. Individuals must understand

of Outdoor Recreation, Denver, Colorado, that nobody really owns arlver. Although
also discussed their experiences related to numerous laws and institutions establish

managing rivers in multiple ownerships, rights to river ownership, in the long run,
_s session recorder, I have attempted to nobody really owns a river, and nobody is
summarize my impressions of what transpired really responsible for what happens to it.
during the workshop. No attempt will be River property owners need to understand

made here to identify comments of indivi- that they all share mutual responsibility
dual workshop members, rather, this should for river preservation.

be reviewed as a product of all workshop
participants. Thus, an overriding issue exists in

the trade-offs between individual freedom

River planners and managers are often of choice inherent in property ownership,
confronted with the seemingly insurmount- and collective freedom and long-term land
able problem of organizing, developing, stewardship. When discussing long-term
and managing river corridors under condi- preservation of a river corridor, we must
tions Of multiple ownership. Indeed, it talk about a desirable balance between

is a rare occurrence when all land along a these two extremes. Such a balance must
flyer corridor is under a single ownership, be weighted toward collective freedom if

" Thus, the river manager is more often than a river is to be preserved.

not confronted with the problem of forging
'a chaln that is made up of links owned by
different_people. The manager knows that NEW SYSTEM OF SOCIAL ACCOUNTING NEEDED
a single weak or missing link will cause
failure of the entire river management and The system of laws and institutions
preservation system, that govern river management developed

' under conditions of resource abundance.

The problem then was a general scarcity of
Although managing rivers in multiple goods, and resources were used freely to

ownersh_ p corridors is an exceedingly produce these goods. Concern for resource

difficult job, worksho p participants felt preservation was minimal. These same laws "
that it can be accomplished if the manager and institutions that were forged to solve
is wi11ing to make the necessary effort, problems related to an expanding frontier,

• underutillzatlon of resources, and need

But there are no easy solutions. To even for economic organization, govern actions
approach the problem, we must recognize of today's flyer manager who must search
that individual land owners, each acting for solutions to problems related to a
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closed frontier, scarcity of resources, ORGANIZINGFOR ACTION
and the need to manage for soclal amenities.

Know the Cause for Action

Existing institutions do not provide
mechanisms that allow or motivate individ- As Schelling ( 1971 ) points out,
uals to act collectively; even if they under the immediate pressure of extreme ! |desire to do so. Individual acts committed emergencies, people can be expected to act

for the puSlic good go largely unrecognized, together to their mutual and individual
The river manager must consequently work benefit. But if there is nothing heroic,
within a largely inflexible institutional no apparent need for coordinated effort,
structure to achieve the goal of long-run most people will only cooperate half-way.
river preservation.

In approaching the problem of organ-

What is needed is a new social account- izing river management under multiple
ing system--a system that allows individ- ownerships, the manager must understand
uals to achieve their own objectives while that people will not cooperate unless

also achieving broader, social objectives, there is some threat to their own personal
Such an 'accounting system must be based on interest. Once identified, the manager who

institutional arrangements that overcome , . is trying to organize cooperative effort
divergence: in perceived individual interest can use the issue to promote mutual action.
and the larger collective interest. The Workshop discussions indicated that the

manager must try _o strike this balance in issue to stimulate mutual action can
negotiating programs to preserve and manage originate from many directions--pressure
rivers, for commercial development, government or

• citizen group pressure to designate as a -
It is difficult to visualize a new wild and scenic river, or plans to

system of social accounting that would not physically change the river itself in a
erode individual freedom. Hardin ( 1968 ) significant way. Whatever the issue, it

argues that such a system must be based on must be of sufficient concern to all owners
mutual coersion that is mutually agreed involved to get them to act together to
upon. ' This idea is not new. Societies their mutual benefit. This issue will

throughout history have set up mutually serve as the call for action and should
=oerSive systems to allow maximum collective be understood by all involved.
freedom by Curtailing individual freedom.
Our system of domestic and international

law provides the framework that guarantees Get All InterestsInvolved
collective freedom, yet the system repre-

sents a"form of coersion, mutually agreed Decisions regarding designation and
upon. management of a river have far-reaching

impacts. In trying to organize action,

In dealing with multiple owners, the the river manager must be sure that all in-
river manager must foster a spirit of terests are represented and have input

cooperation, where all owners will agree to into the decision and planning process.
give up some of their ownership rights for Participation of diverse interests cannot
the benefit of the whole. But the agree- be forced, but by providing information

ment on Which thecooperatlve effort is and inspriation, the river manager can get
based must be clear to all and must treat most interests involved. It is important

all individuals equally. Where indlvidual that nobody be forgotten and that special
rights areunreasonably affected, the in- attempts be made to involve diverse in-
d'ividual must have recourse and be eliglble terests. Where such diverse interests

for Just compensation, exist, a system should be developed to
provide compensation where particular

Ultimately, a new system of social groups or individuals are adversely

accoUntlngmust be based on a redefinition affected. Channels should also be estab-
of common property. Regarding rivers, the llshed to provide arbitration of individual ,
definition must recognize that all of us, grievances.

but not:any one of us, have claim to a
river resource. Such a system would be Decide How To Organize,

predicated on the understanding that
collective resources are finite and in- There is no best method to organize

crease In value as population increases, land owners or river management councils.
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Workshop participants discussed various Community recognition may be among the most '
approaches that_prqved successful under useful. Tax incentives through reassess-
specific conditlons. Land owner corpora- ment of property values, differential rate
tions, land owner coalitions, land trusts structures, or reduction through tax

and conservation easements were presented deductible contrlbutlo_s are alternative

as alternative ways to organize land owners incentives. Less direct incentives include I
toward achieving a mutual goal. W_atever personal involvement in a project beneficlal
system is used, it must treat each individ- to the community, involvement in the plan-
ual involved as an equal and ensure that all ning and management process, and rewards
have the chance to have an input. Addl- obtained through mutual accomplishment.

tionally, the system must insure that all The river manager must rely on all of these
owners act together and equally share risk. incentives to obtain mutual cooperation.

But whatever he does, he must remain sincere

once asystem for preserving a river in his efforts to obtain cooperation.
in multiple ownership has been devised, a
mechanism must be developed to manage the The RiverManager'sResponsibi]ity ..
river.- Again,_ this can be accomplished in

many Ways, depending on circumstances. The rlvermanager occupies the central
leadership role in organizing river pres-Advisory boards, councils, public commis- ,

sions, government , etc., were discussed as ervation and nmnagement systems. As a
alternative approaches. Whatever system public servant, the river manager is given
is usedi careful thought should be given the responsibi!fty to coordinate diverse
to the decislonmaking body's advisory or interests. In this role, he must facilitate
regulation function. Also, the means by activity, rather than direct it. He must
which indi@iduals are appointed to the act as a missionary in a foreign land, *

management body need to be carefully con- always meeting people on their own terms.
sidered. Whatever system is used, its In his dealings with land owners and the

community, he must establlsh credibilityEesponsibilitles, scope of activities,
and foster a spirit of mutual cooperation.And authority must be defined at the outset.

Perhaps more than anything else, the
What Incentives Can Be Provided? river manager must understand that he is

dealing with htunannature. He must under-
Frequent divergence occurs between stand that most individuals act to foster

whatlpeopie are individually motivated to their own best interests. The river man-
do add what they might choose to do collec- ager must try to direct these interests
tively if given a choice. Individual toward collective goals, but he must

owners of river corridors mustbe given an realize that he cannot change human nature.
incentive to act together. The problem of Rather, he must get individuals to look

selfsacriflce in the public interest be- beyond themselves in achieving long-run

comes.particularly severe when the individ- collective goals.
uaiwhoacts unselfishly in the public

.. interest finds his neighbor reaping a
financial benefit because of his unselfish

act. A ration_l individual response would SUMMARY
be to maximize personal gain by getting
other owners to act in the "public In summary, workshop participants
interest". Unselfish individual acts in agreed that managing rivers under multiple

the pUbll 9 interest are easily thwarted, ownership is a difficult but not insur-
and an accelerator effect in the opposite mountable problem. If the right incentives
direction may occur, are provided, if owners are informed and

involved, they will generally cooperate.

The river manager must be sure that Collective action to achieve river pres-
sufficient recognition and. incentives are ervation is preferred to outright public •
given to•indlviduals who act unselfishly, purchase, which often creates controversy
But the available incentives are limited, and discord.
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o SYMPOSIUM SUMMARY

Robert C. Lucas, Research Social Scientist

Intermountain Forest and Range Experiment Station m_

UBDA Forest 8ervicej Missoulaj Montana |I
!

..

ATTENDANCE Participants were also diverse in
terms of interests and affiliations,

Nearly .400 people showed up for the although there were some gaps. GoverDment
first-of-a-klnd symposium on river recrea- river managers were numerous, representing
tionmanagement and research. This atten- Federal, State, and special, local districts.
dance far exceeded the expectations of the Lawyers were there, as were university "
symposium, planners and was strong evidence professors, students, and government re-
of the high level of interest in the topic searchers. Commercial outfitters, espe-

of river recreation, especially in light , "cially from the western whlte-water
of the well publiclzed severe winter weather rivers, were out in force, but some other
that had gripped the eastern and mld-western segments of the prlv@te outfitting industry
parts of the country. It seems fair to had little or no representation. Private

assume that the 400 people came to river runners and their organizations were
Minneapolis in January in response to un- present, but probably under-represented
mixed professional motivations. Even wide- proportionately. (The lack of expense "
spread drought that greatly reduced flows accounts might be a partial explanation
in many streams apparently did not dry up for the shortage of representatives of the

Interest in river recreation, private parties.) Absent or very scarce
were representatives from some groups with

The discussions also revealed a high major roles in river recreation--including
degree of interest. There was never a politicians, river developers and dam

lull, and session moderators had their builders, equipment manufacturers, youth-
hands full trying to field the constant serving organizations, and organizations
flurry of questions from the floor in a representing urban people and their needs.
fair and orderly way. Even in the waning
hours of the symposium the attendance re-

mained high; the usual dwindllng of the
audience was not evident. Similarly, GENERAL IMPRESSIONS
almost no one delivered a paper and then
slipped away, as is all too common at The symposium reflected careful plan-
such meetings, nlng and much hard work in advance. The

preliminary proceedings, including all
EVening sessions were developed on tha papers, was sent to all participants

a voiunteer, unofflcial basis by a number who pre-registered. Despite a wry comment

of conference partlcipants. Attendance by Tom Heberlein that this procedure re-
was surprisingly good, another tangible sulted in a high level of "collective
indication of the deep interest in the guilt feelings" because of failure to
subject 0f river recreation, read the proceedings in advance, it was

my impression that many peoplehad done
' their homework and the floor discussions

Symposium participants were diverse showed it.
as well as numerous; geographic representa-
tion was widespread. Almost all States Papers were s_mmarized, not read, and
amd most Canadlan provinces were represented, this worked reasonably well. Most authors

A map near the registration desk was covered highlighted major points effectively within
with redpins showing the origin of the limited time allotted to them.
participants--a remarkably wide, even
distribution. Two persons from Anchorage, Discussions were always active and
Alaska, tookthe prize for long-dlstance searching, although there were a few
travel, speeches from the floor disguised as -
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questions. Generally the questions and mediate, pastoral, and urban rivers. Sev-
exchanges of viewpoints were constructive eral of the workshop reporters also saw
and reflected mutua_l respect, although this wilderness emphasis in discussions,

acrimony was not entirely absent and at despite a number of good papers and inter-
least once the questioning resembled a esting oral summaries of the urban end of

Perry Mason cross'examlnation, the river recreation opportunity spectrum. I

It seemed to me, and a number of the

workshop reporters as well, that the SPECIFIC THEMES DEVELOPED

symposium was a success. I conducted a
thoroughly unscientific survey in the halls The emphasis on wilderness was related
during breaks and the evaluations were to the strongly recurring theme of alloca-

unanimously favorable. I think most of us tion, i.e., for a river on which use is

learned ag0od deal about a new subject, rationed (and these are generally wilderness-
There is greatregional variatlon in river type rivers) how is the permitted use allo-
r_creation situations, and this was the cared to different classes of users-- .

first tlme_people had gathered from such specifically, how much is allocated to .

a large area to exchange their ideas and commercial outfitters and how much to
experiences. . private parties? This problem surfaced in -

' Roderick Nash's opening paper, kept te-

l thought I sensed some increased curring in other papers, and was vigorously
understanding and even a little added debated from the floor. (Several people

empathy for "the other side". It was hard seemed to have attended the symposium
not tO appreciate Just how difficult a mainly to defend or enlarge the allocation
position river managers find themselves to their interest group.) .

in, especially if use must be limited.
It was also clear that conscientious out- As George Stankey points out in his

fitters face a difficult, changing sit- report on the rationing workshop, allocation
Uation. The growing numbers of private is a normative question and is inherently

partlesalso are up "against tough problems, a political issue, largely outside solution
by either managers or scientists. However,

The broadened horizons and empathy there surely are aspects of the issue that
were the main results of the symposium, I research could clarify, and opportunities

think, along with many valuable new con- for objective knowledge to narrow the range
tacts for future communication. Group of disagreement and to single out the
conclusions and resolutions were not normative value Judgments from what are

sought and would not have been appropriate, basically questions of fact. It was un-
especially at the first symposium on such fortunate that little discussion was aimed
a complex, rapidly evolving topic, at identifying the researchable components

of the problem, for, obviously, the

The workshops were useful, but the symposium was not intended to decide on

unexpectedly large attendance forced them the politics of allocation.
to become something more formal than work-

• shops. More than I00 people attended most Another overriding theme throughout
workshoPs, and that many people with only the sympsoium was the complexity ef the

• a little more than an hour available Just river recreation environment. To a degree
cannot function as a workshop. However, usually unequalled elsewhere, rivers are

there were more in-depth discussions of enmeshed in an intricate web of mixed
Specific topics than were possible in the legal Jurisdictions, management responsi-
general sessi0ns. Perhaps if the large bilit_es by numerous agencies, diverse
attendanc'e had been foreseen, more work- ownership, and conflicting recreational

shops might have been scheduled, and commodity users.

The program and the papers were better Concepts of rivers as recreation re-
balanced than the discussions. Perhaps be- sources have themselves changed drastically
cause of the background of many of the in recent history, adding to the complexity "

participants or maybe because of the per- of the situation. Rugged, whlte-water
ception of whatare the most pressing rivers, especially, have been redefined in
current problems, the discussions tended a revolution in resource perception,
to concentrate on rivers in wilderness-type described by Roderick Nash. A few decades

settings and largely overlooked the inter- ago such wild rivers were viewed as dan-
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public mustPiay a major role in defining At times, as a researcher, it was a bit
objectives, evaluating management policies disconcerting to see how much was being
and actions, and weighing the tradeoffs expected of research, as though some man-
involved in many decisions. Agency personnel agers had confused scientists with wizards.
seemed toaccept this role for the public But, then there were jolts of healthy
and to see involving the public effectively skepticism, as some managers stressed the

as a professional responsibility. There need for research's ald In developing Iwere some interesting examples of publlc practlcalmanagerial tools that could pass

particiPatldn, particularlythe Georgia some sort of cost/benefit test. But, it
experience described by Claude Terry. is important for all to remember that re-. t

search results will not make the managers

There were occaslonal reminders from decisions for them--research can only
the audience of the need to be concerned provide a better understanding of the

about the loss of free-flowlng rivers as probable consequences of different actions
a result of dams, diversions, and ground or events and improved knowledge of
Water depletion, but the momentum of the processes. Managers must still make the
dlscussionsfocuslng on immediate or s_ort- decisions in light of objectives and con- .

range river recreation management problems stralnts, making use of information from •
seemed too strong to Overcome, and the research.
preservation issue Continued to be .

shortchanged . '

River recreation needs to be put in " THEFUTURE
perspective, to be viewed as a part of
larger systems. It Is one part of an Thls first symposium on river recrea-
outdoor recreation system, which in turn tlon was, on balance, unusually sucessful . .
is part of a much larger system intended and made a good start In improving both
to meet a varletyof human needs. Tem- river recreatlonmanagement and research's

porarily, in focusing on rivers, I think contribution to it.
_e forgot all about the larger systems

they fit into. The symposium could lead, and I hope
it will, to continued communication among

Research needs surfaced constantly, managers, the public, and research sclen-
One of the most obvious is for basic tlsts. Thls communication should lead

descriptive data, especially of recreation managers to consldera wider range of
use. One workshop concentrated on recreation policies and actions and choose those that
use measurement. Better knowledge of the most effectively provide benefits to
benefits derived from river recreation and people. Better communication should also

how_management affects them was also a contribute to expanded, improved, and
common theme, often related to the capacity more relevant research.
issue and also the allocation issue. For

examp!e, do visitor benefits increase wlth If the symposium has any of these
greater self-sufflclency during the visit? results, it was indeed unusually successful.

•
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gerous, foreboding, and unnavigable. Con- River in Grand Canyon, visitor expectations

trolling and harnessing them seemed to be in terms of solitude were not well cry-

obviouslydesirable. Changing ideas, new stallized and satisfactions were not

equipment, and develoPment of new skills strongly influenced by numbers of other

led to exploding recreational use and grow- visitors encountered. The symposium
ink concern for keeping some rivers free- participants found it hard to believe that _ __

flowlng, crowding and loss of solitude were not ! |
still important, and the consensus, reflected

As a result, use pressures are mounting in Ken Cordell's workshop report, seemed to

on a flnite, dwindling resource, a point be that further research, especially on a

made byDarrell Lewis the first morning " wider range of types of rivers, was needed.

and many other symP0sium participants. Concern was also expressed about the need
Thlssituation is thebasic source of the to consider individual, as opposed to

river recreation management problem, aggregate, satisfaction related to con-
, gestlon. The authors concluded that main-

Another key idea, expressed several talning certain levels of solitude was

times by different people, but usually desirable, but that social norms, rather •

rather quickly forgotten in discussions, 'than satisfactions, were the key to defining "

is the need to consider individual rivers optimum solitude levels. This conclusion

in a broader context of a system of rivers. , -seems to bring their work back into the,

A system of rivers must provide diversity mainstream of previous wilderness carrying

in types of use, amounts of use, level of capacity research.

development,-and nature of the landscape

setting. How to define a balance in types Management of river recreation is
of opportunities within a diverse river potentially complex. Many aspects of the

sys£em is a critical question, setting and its use can be influenced by "
management in various ways. For example,

Theneedto define clear, specific there are many alternatives to rationing

management obJehtlves for individual rivers use that deserve thorough exploration by
was emphasized often during the symposium, managers before they resort to such

but there was also agreement that this has restrictive actions.

usually not been done well. Management

objectives must be the scartlng point for There seemed to be agreement that

anyconslderation Of carrying Capacity. river recreation management is in its in-

Capacity is not an intrinsic quality in- fancy. Not only has it suffered from a

herent in the rivers--a number that exists, lack of clear objectives, but it has

waiting_t0 be discovered. It is a more tended to be reactive to crises rather

complex concept, basically an assemblage than leading. As management develops and

of impacts onresources and recreational matures, increased coordination will be
experiences resulting from a given pattern necessary because of the complex mixture

and level of use that are acceptable in of jurisdictions. The Western Interagency

the light Of management objectives, in- Whltewater Committee is an example of a

tensity of management, visitor behavior, response to the coordination need for one

visitor perceptions, and site characteristics, region of the country.

There_was much interest in improving The roles of public agencies and

visitor behavior to reduce impacts and, private businesses, landowners, and organ-

in effect, raise capacities by developing izatlons are still not well defined, and

a system to license river runners, some sharp differences of opinion on this

Obt_ininga license would require proof issue surfaced at the symposium. Many

of the would-he river runner's knowledge assumed that governmental control was the

and Skill. The details of operating a obvious approach to most if not all river

license system could become complicated, problems. This view was challenged; for

but the generel idea seemed to be favored example, Wilbur LaPage said, "If you say

by many sYmPosium participants, you don't trust private interprise you are
• only admitting you are incompetent to work ,

Tom Heberlein, Joyce Nielson, and Bo with the private sector."

Shelby.rep0rtedthat, at least for some
rivers, soclal carrying capacity may be The necessity for involving the public

less clearly defined than in other settings in government decisionmaking for river rec-

studied. Particularly on the Colorado reatlon was generally recognized. The
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