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I, IHTRODUCTION

The allccation of water among competing uses is an increasingly important
public policy issue Iin the Western U.S5. As both consumptive usss and water-
based recreastion hsve increased, policies of imstream flow reservation have
amerged Iin many states, Montana’s 1975 Water Use Act, for example, formally
recognized that instresm flow for recrsationzl and other purposes was a
benaficlal use of water, ending the previcus “use it or lose it” philosophy.

The benefits of instream flows sxtend beyond the provisiom of habitat for
fish, wildlife., and increasing numbers of rscreatiom visitors. Keeping
adequate amounts of water in the river alsc has intrinsic or indirect values

 haven't seen it themselves. They alsc mey benefit from kancowing they can see
the river in the future, or frem preserving this opportunicy for furure
generations,

Une basis for ldentifving appropriate levels of instream flows 1s to compare
the aconomic value of Instream flow to the values of competing consumptive
uses. Consumptive uszes are typlcally marketed commedities, so their values
gre relatively well-understocd. However, the estimation of instream flow
recreation and prassrvetion values 1s a relatively new ares of research. The
basic purposs of this study i3 te develop and demonstrate methods for
estimeting ths recrsation and preservation benefits ¢f alternative levels of
instrsam flows.

The aspeclfic study objsctives are as follows:

1, Valuation of alternative flow levels by site

2. additivicy of values across sites

3. Share of dirsct versus indirect {(ingrinsic) values
4. Valuaticn acress activity and user type

The motlvation for the first objective is fairly obvious; determination of an
appropriate or soslally optimal level of instrear flow requires estimates of
the sconomlc velue of water in different uses. The second cbjective is
motlvatad by two general issues in the area of nonmarket valuacion. These
lssues are the validity of nonmarket measures znd the aggregation of values
across sites or other envirommental goods. The specific problem focused on is
vhether estimates developed for the valus of flow in 2 given river are
additive te separately astimated values for other rivers. Addressing the
first two problems provides an opportunity te alse Investigate the
ralaticonship between use and preservation-related benefits, our thizd
objective. Previcus studies of instresm flow have focused almost antirely on
values asscclated with direct recreaticnal use; this study attempts to
explicicly identify the share of total value associared with preservation
benaefits. The finsl mesjor issue addressad is the extent to which values vary
across user group of activicy. Ume would expect that the «ffsct and importance
of alternative flow levels may vary considerably across usey groups.

The basic approach used to detsrmine instream flow values is the concingent



valuation method (CVHM). In the CVM a2pproach, individuals are survayed
directly aznd asked about their willingness te pay for the services of g given
resource contingent on the existence of a hypothetical market situation. This '
approach has been applied by econcmists to a wide varlety of environmental
goods (Cummings, Brookshire amd Schulze, 15B86).

The specific method used in this study is the dichotomous choice or close-
ended type quastion. This is a relatively new question format (Bishop and
Heberlein, 1979) that appesrs to overcome some of the blas and participation
preblems of the bidding game and open-ended format. In dichotomous cheice CVH,
the prebsbilicy of a positive response to a given bid level can be identified
through a logit specification, from which both mean and median net willingness
te pay for given flows can be derived. Additicmally, limited application of
the open-ended CVH question format was also undertaken.

The analysils and interpretaticn of dichotomous cholce CVM responses is
relatively complex. The application of this valuation technique to cur study
ehjectives resulted in a number of methedologiczl Iinmovations. With regard to
veluation of alternative flow levels, previcus studies have focused on either
the effect of flows on the gquality of the experience (Daubert and Young, 1981;
Boyle, Welsh, Bishop and Baumgartner, 1988}, or on the number of usars
{Narayanan, 1586; Walsh, Ericson, Arcsteguy, and Hansen, 1980). The latter
study additiomelly examined the effect of congastion osm trip valuation. We
present a genaral framework for estimating the recrsation value of instreanm
flows that Includes the direct effect of fiows on trip valuatien {qualicy
change) and on daily use levels. Additionally, the medel incorporates the
Indirect effects of flows on trip values due to changes in daily use levels
(congestion) and quantity demanded (seasonal trip total),

Following Boyle et al (1%88), on-site users can be asked the value of their
current recreational experience. The correlation of these responses to actual
daily flows can then be estimated. Our extension of this basic method involves
using s reparameterization of the basic logistic regression model {first shown
in the sconomics literature by Hanemann (1984) and extended to ineclude
covariates by Cameron, 1988). Given the reparameterization, it is possible to
identify an inverse Hicksian demand function for recreaticnal trips that
incorperates flow azs a covarlate. Inverse demand is conditienal on the
preobability of response; the cheoice of welfare measure can then be explicitly
related to a percentile of the underlying willingness to pay {(WIP) responss
distribution (eg. the median, etc.). By identifying 2n inverse demand
relaticnship, the effect of covariates on WIF (elasticities and partial
derivatives} can be easily derived analytically.

Our model of the effect of flow on quantity demanded is similar to Naravanan
(1988 . This author used 2 logistic specificationm that relztes the probabilicy
of dzily visits reaching the observed maximum to flow. The disadvantage of
this specification is that visits asymptotically spproach z maxipum as
discharge rises ts infinicy. In fazect, very high flows (flood) will have a
negative impact on many activities beyond some point. We use a third-order
polynomial {(in the flow wvariable) which permits identification of cptimal flow
levels. Because gquality chenges are measured in an inverse Hicksian demand
gpecification, the two models can be integrated. is provides a conszistent



framework for separating the effect of flows on quality and quantity of use
across sites. The general method can additionally be medified to incorporate
a day-level recreation use simularion model of alternative (histcrical or
hypothetical) flow regimes.

We address the issue of additivity across sites through 2 household survey of
WIP for preservation of instream flows, The payment wvehicle utilized is a
trust fund used to augment instrearm flows through the purchase water from
irrigators or upstream storage. Some respondents are asked their contribution
te protect z single river and others are asked to value protection of a group
of rivers. The naive assumption would be that consistent responses {perfesct
additivity) require the single river responses to add up to the response for
the equivalent river group. We show analytically that in fact perfect

' fhypethesis.far”the”trusc_fund responses are developed.

The trust fund survey of households also provides an opportunity to
distinguish ths share of total willingness to pay that is associated with
direct use as opposed to future use (option value) and preservation (existence
and bequest motives (Mrutilla, 1967)). Previocusly applied metheds for
identifying the relative shares of direct and indirect wvalues include a
foellowwup question where the respondent is asked to apportion his total WIF
among alternative uses or motives (for example, Walsh, Sanders and Loomis,
1385) and the use of separate CVM guestions - with and without uss {Boyle and
Bishop, 1987). The probler of the apportiomment methed is that there is no way
to test its validity; respondents may or may not be able te guantitatively
estimate the significance of a given metive (such as future use} distinct from
other motives. The separate question approach requires additions]l effort on
the part of respondents and may be affected by respondent fatigue, ability to
imagine sequentlial hypotheticals, or bias from previous relative bid amounts.
Cur appreach is te utilize the methods of secial-psycholegy to develop
psychometric measures of existence and option preferences. These are included
in & multivariate regression model aleong with traditionsgl measures of direct
use (pumber of trips or recreation days). It can be shown that when all
independent variables are transformed to their matural log value, the relative
share due to each factor is a2 simple function of the estimated parameters.

The latter is e result from Euhler’s Theorem for homogeneous functions, and is
closely related to a standard result in production thecry. The zppertiocnment
method is compared to this multivariate regression approach in our
application.

Qur appreach for examining the variation in instream flows across user group
and site is relatively straightforward: separate estimates are made for
subsarples defined by respondent characteristics. Additicmally, in
multivariate anelysis, different groups may be represented by dummy variables.
A limitation of previous dichotomous cholce CVM applications is that mesn WIF
hag been estimated by numerical integration; accordingly the standard srrer
for this welfare measure can not be derived snalytically {for the case of a
logged bid wariable). Following the methods described in Duffield and
Patterson {l989), we demonsitrate the application of nonparametric methoeds to
measure dispersion for the most widely used welfare measure in dichotomous
choeice GVHM - the truncated mean. These methods allow us te rigerously test



differences across user groups and sites.

1t should be moted that the valuss to be estimated are net eccnomic values.
For example, many federal agencies ars required by U.S5. Water Resources
Council Principles and Guidelines (1983) to use net willingness to pay (eg.
net econcumic value) as a measure of value in benefit-cost analysis or
avaluarion of federal actions. The work reported here is consistent with these
guidelines.

We demonstrate these methods for two Momtazma rivers, the Big Hole and
Bitterroot. Both rivers are "blue-ribbon”™ trout fisheries with the majer
limiting factor being severe dewatering that can occur during the summer
‘irrigation season. This study focused on river sections that recelve

Glenn on the Big Hele and Woodside to Stevensville on the Bltterract

While both rivers are important fisheries, there are differences between the
twe that provide the opportunity for petentially intersesting comparisons. The
Big Hole is naticnally acclaimed for its wild trout fishery; use in the study
section is dominated by anglers (approximately 90 percent of all users). By
contrast, the Bitterroot is less well known and only spproximately 50 percent
of all users are anglers. The Bitterrcot flows through z much more populated
area than the Big Hole: this alsc contributes toc a higher share of gemneral
shoreline activitiss such as pienicking, swimming and camping. The Big Hele is
an unregulated river, while the Bitterrcet has a major reservolr upstream ¢n
the West Fork (Painted Rocks Reserveir).

Both rivers have been extensively studied by the Montana Department of Fish,
Wildlife and Parks (DFWP) to determine relaticnships between flow levels and
fishery quality. DFWP recently completed a major study of the effect of
management of Painted Rocks Reservolr rveleases on the trout fishery in cur
study section (Spoomn, 1987). DFWP is currently in precess c¢f developing
specific minipum Instream flow recommendztions for the entirs Upper Missouri
RKiver Basin, which inecludes the Big Hole.

additional consideratlons in site cheoice are that current daily and historical
flow lavels for study sections were available from U.S5. Geclogical Survey
gauges at Darby (om the Bitterzroot) and Melrose (Big Hole). Temporary gauges
have also bheen installed in the dewatered sections of both rivers (Bell
Crossing and Wise River, for Bitterrcot and Big Hole respectively).

Data were collected with both onsite and mail surveys (Appendix A)., The on-
site survey was conducted in the summer of 1%88 (May through August) to
identify direct use values and river activities. There were 319 on-site
respondents on the Bitterroot and 590 om the Big Hele. Since the sample frame
wes similar on both rivers, the larger Blg Hole sample reflects the higher use
density on this river, particularly in the early season. As 1t happened, 1988
was a vear of severe drought in Mentana so that respondents experienced a wide
range of actual instream flow levels.

A regional mail survey weas undertaken in the winter of 1988-89 (December-
January) to ldentify intrinsic or nonuser values. The latter was stratified



by distance and for ressons of efficiency focused on six reglonal population
centers: Hamilton, Misscula, Butte, Helema, Billings and Spokane. Cf the total
of 1850 guestiomnalres mailed out, 140 were not deliverable and 582 were
completed and returned. This indicates a 34 percent responss rate, Two
zdditional survevs were conducted related teo the mail survey: a phone survey
pratest (sample of 1l00) was conducted in Missoulz in early October, 1988 and a
nonregpondent phone survev was conducted in April, 1989 (sample of 251).

The remalindsr of this report i{s organized intc nine major sections: theory and
methods, date and survey design, sites description and respondent
characteristics, estimsted equations, measuring preservation motives,
additivicy and separability in value components, three sections providing
analysis of benefit estimatss, and conclusions.



1T, THECHY AND METHODS

This secticon begins with a description of the specific valuaticn techmniques
sumployed in this study: dichetomous choice and open-ended contingent
wvaluation. A more general literature review of contingent valuation methods is
provided in Appendix BE. The remainder of this secticn describes the extension
of the basic wveluation methods to address the majer study objectives:
valuation of flows, additivity across sites, share of direct and indirect
usea, and valuation zcross user or activity group.

4. DICHODTOMOUS CHOICE CVH

In dichotomous cholice, individuals respond "yes" or "no" as to their

....u.i.l.li.ng:ness... . .:pa}r...a...spgc..i.fic. gash amount for a specified commodity or
—gervice. Hanemann--(1984)-provides both a wutilicy-difference appreoach-and an

alternative derivation of the statistlcal binary response model based on the
relationship of the Individuals unobserved true valuation compared to the
offered thresheld sum. In the latter, it is assumed that if each individual
has a true willingness-to-pay (WIF}, then the individual will respond
posltively to a given bid omnly if his WTP is greater than the bid. For
example, suppose that an individual is confronted with an offered price (A}
for access to a gilven rescurce or recreatiomal site. The probability of
accepting this offer (P), given the Individual’s true (unocbserved) vzluation
{C} is then:

(L) P = PriC = A} = F(4)

where A s a2 cumulative distvibution function. In the logit model F(-) is the
c¢.d.f. of a standard legistic wariate and in the probit model F{-) is the
standard normel <.4.£.

This motivation for the legit {(and simlilarly for the probit} has lonmg been
utilized in bicassay problems (e.g., Finney (1582) or Cex (1570)) where, for
example, a ressarcher observes a dichotomous respense, such as live or die in
animals administered various doses of a2 drug. Hanemann (1984) of course
recognized this motivation in referendum type contingent wvaluation surveys and
also recognized that thes curve fitted to the probabilities of a positive
response as a function of bid represented the estimated cumulative
distributien functicn (¢.d.f.) of the WIP distributiocn (from which the mesn
and median can be easlly derived). Seller, Chavas and Stecll (1985, 1%85) also
recognized that the fireted logistic curve represents the c.d.f. of the WIP
distribution znd additicnally discussed the influence of a covariate (gquantity
demanded) on a measure of location of the discriburion.

The specification of this meodel can be byriefly illustraved for the case where
the WIP values are assumed to have a logistic discribution in the population
of intevest conditiomal on the value of covariates. In other words, the
propertion of respondents answering "ves™ to a given bid level is urilized in
a statisticsal model relating the prebabilicy of a2 "ves™ to explanatory
variables such as the bid amount, tastes, income, and other standard demand
shifter type variables. The specific model is:



2)  P= (1 + exp(-a-bx))’!

where P is the probability of buying, % is 2 vector representing explanatory
varlables (including the offer price), a is the constant term or intercept; b
ig the wvector of regression coefficients. The equation to be estimated can be
derived as:

3)  Leln(F/1-P)=s+bx

where L is the "logit” or log of the odds of a "yes”. Hanemann {1984) has

shown that the specific linsar logit formulation in egquatiom 3 13 consistent
with the bypothesis of utility maximization. A log formulatrion has alsc been
Wwidely used in the literature;

4) L~=ln{PF/l-Pl=a+bln(x)
where the vector of explanarory variables may include the bid amount and
typlcal demand shifter variables such as guantity demanded, income and
messures of taste and preference. In a recent paper (1986), Sellar, Chavas and
Ztell have shown that an inverse demand curve can be derived from equatiom &
and have explored the lmplications of functicmal form for consistenmcy with
ecenomic theory. Their basic finding is that a linear loglt specification was
found te be inapprepriate by implying an upward sloping demand curve.
Although other specifications may zlso be possible, a log-linear specification
was found te be supericr in terms of meeting the theoretical restrictions.
Given these findings, we have generally chesen in this application to estimare
a logit model of the log-linear form as in equation 4.

For the demand functicon to be downward sloping with respect to guantity
consumed, Sellar, Chavas and 5toll alsc show that the estimated ceoefficient on
log of trips must be negative and have an absolute value less than one. The
usual approach to estimating equaticon 4 is a maximum likelihood procedure.

Unce the estimated model parzmeters are available, a number of alternative
measures, including the mathematical expectation (mean) of maximum willingness
te pay or the wedian of the distribution (wherz the probkabilicy of acceptance
equals .5) can be used azs a measure of welfare surplus. Hanemann (1%84)
suggests that the median is more rcbust; however, beth the mean and a
truncated mean are widely used. The truncated mean (Bishop and Heberlein,
1979) is calculated (for nommegative WIF values) by integrating one minus the
cumulative distribution functien over the offar bid range from zero to the
zaxipum offer bid. We favor the truncated measn over the overall mean (where
the upper limit of integratiocn is infinity) because the latter requires
extrapolating the medel far beyond the range of the data and the overall mean
{(for the logit) is in scme cases undefined {infinity). This extrapolation, not
surprisingly, results in relatively imprecise estimates for the overzll mean,
as has been demonstrated for the Bishop and Heberlein {1979) data set by
Patterson and Duffield (1%8%9). Addirvicnally,., the overall mean is not
consistent with consumpticn theory (unless one admits the possibility of
infinite incomes), since theorstically any given individual willingness to pay
is necessarily less than the budget comstraint. We alse favor 2 mean over the
median for purposes of this study since (for skewed distributions where the
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medizn and mean may differ considerably) the median doces not correctly reflect
total value for a population in aggregatisn. As Johansson, Kristrom, and Maler
(1989) point cut, the median if used in benefit-cost amalysis does neot lead to
Parate efficient ocutcomes,

While we tend te favor the truncated mean for aggregation purposes, in our
applications we will generally report both the median and the truncated mean.
Using both statistics provides information on the shape of the willingness to
pay distribution. It may be noted that the median is 2z welfare measurs defined
by a specific gquantile (50 percent) of the WIP distribution. We will alsc
utilize in scme applications reperted below a2 welfare measure defined at other
quantiles of the distribution, specifically at around 25 percent (that is, the
WIP value which at least 25 percent of the population is willing to pay). As

- %11l be shown below, this quantile generally corresponds to a WIP value quite
~close to our empirical truncated mean, Hanemann {(1989) has discussed this
particular measure, which he favors partly on distributive grounds.

it should be noted that judgement is required in the choice of the upper limit
of integratlon in the estimation of the truncated mean. We have generally
chosen teo truncate the estimate at the maximum bid utilized in the sample.
The argument for this is that extrapclating beyond the range of the sample
data 1s Inappropriate om statistical grounds. Of course truncation is not an
issue if benmefits are not semsitive to the upper limit. If benefits are
sensitive, 1t may be an indication that the range of offer bids in the sample
was not sufficiently high. In other words, onme will gemerally want to have
sufficient high bids to clearly establish the pcint at which probability of a
"yes" goes to neary zers. A morve complete discussion of dichotomous. choice
survey design issues iz provided in Duffield and Pattersom (1989). This
reference alsc describes a nonparametric method for estimating the truncated
mezn and an sssociated standard error. These methods are utilized in the
several hypothesis tests discussed below.

Three specific dichotomous choice valuation guestions were utilized in this
study: omn-site current trip wvaluation, on-site trust fund centribution for
protection of instream flows, and a mail survey trust fund contribution for
protection of instream flows. (See Appendix A for specific wording of each
question.) All of these valuation questions were estimated in the form of
equation 4, but it should be noted that the interpretations differ. The on-
site current trip elicits valuation of the current trip; accordingly this is a
marginal valuation with quantity of trips to this river thus far in the sezson
as azn explanatory variable.

By comitrast, the trust fund questicns are for total willingness te pay to
protect instream flows over a year or recraation season. The on-site version
essentially provides a point estimate on this total valuation function for the
glven river. However, the mail survey trust fund was utilized in three
versicns (to separate subsamples): Ritterroot River oenly, Big Hole only and
protection of a group of five rivers including the Bitterroot, Big Hole,
Smith, Gallatin and Upper Clark Fork. Accordingly, when mail survey frust
fund responsss are pooled, responses relate to the distribuction of total
willingness to pay (annual basis) conditional on the number of rivers
protected {one or five).



C. OFEN-ENDED CVM

tne copen-ended CVH question was utilized in this study. Respondents to the
msll survey dichotomous cholce trust fund guestion were asked a2 follow-up open
ended guestion about thelr maximum willingness te pay (Appendix A). The
conventional analysis of these responses includes specifying a "bid egquacion”:

5y WIP = £{X;
where X 1s 2 vector of explanatory varlables, WIP is the copen-ended responss,

and both WIP and X azre typically transformed to natural log values (double log
specification). This gquestion format can be used te directly identify either

total valuastion (t.e:; value of all trips taken this year, perhaps threugh an
annual permit payment vshicle). For the case at hand, the spplicatiocn has a
total willingness to pay interpretation. Respondents are asked for am anmual
trust fund domatiom te protect a number of vivers varyving from one to five. In
this context, numbey of rivers protected is a quantity demanded index.

B, VALUATION OF FLOWS

The basic study objective of valuing instrsaw flows was undertaken with all
four valustion questions. We begin with a discussion of the method based on
valuing current trips in the on-sitea survey.

CURRENT TRIP VALUATION APPROACH

Biver related rscrsatiom such as fishing, floating, picnicking and camping has
the general characteristics of a private good. Cutdoor recreation
opportunities happen in this country te be typically available at a zero
entrance fee, but this should not shscure the fact thet there is an underlying
demand relationship betwsen the gquantity demanded (trips or days) and the
total price of using rhe resource. Our a priori assumption {s that instream
flow levels enter this demand relationship as 2 standard shifter variable that
will potentially affect both gquantity demanded (at any given price) as well as
the reservation price at any given quantity of use. Less abstractly, for any
given site one would expect flows to influence both the number of visitors
(guantity demanded at current price) as well as the quality of the experience.
These twe effects of varying instream flow levels on demand will be referred
to here as the quantity effect and the quality effect, respectively.

Previcus studies of instream flow valuation have generally focused omn one or
the other of these effects. The seminal study of instream flow valuation by
Daubert and Young (1981) and 2 recent study of instream flews in the Grand
Canyon (Boyle, Welsh, Bishop and Baumgartner, 1988) provide useful aralysis of
the gquality effect. Daubert and Young used z CVH bidding game format (with
both sales tax and entrance fee payment vehicles) to value altermative flow
levels on the Poudre River im Coloradc. On site respondents were asked to
value seven specific flow increments for instream flows varying frem 50 to
115¢ cfs. The effects of varying flows on angler catch, river depth and
welocity were described to respondents; additionally (following Randall, Ives
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and Eastman (1974)) actual photegraphs cof the river at varying flous werxe
shown to respondents. The resulting total and marginal valuations were
aggregated under the assumption of no quanticy effect (for example, average
daily visits were assumed to be constant across flow scenarics at 228 visits
per day for amglers). One would expect this appreach to understate the total
value assocliated with changing flows, other things squal,

Beyle gr.al, (1988) provide an analysis of the gqualicy effect for varying
flows (due te Glen Cenven Dam relesses) on whitewstey bozters in the Grand
Canyon. They uss a dichotomous choice question format in a mail survey with a
trip expense payment vehicle. Within this general method, the authors
demonstrate twe specific approaches. The first, which they term “unexperienced
scenarics™ 1s very simllar to Daubert and Young'’s appreach: respondents are
ssked to value a specific flow level based on a description of the recreation

experience corresponding to that flow. 1t may be noted that Boyle et .al. put
considerable affort inte developing the scenarios, including 2 preliminary
Fartribute survey” to ldentify the important aspects of the recreational
experience and how these vary with flow. The second basic appreach is te
simply include actual flow levels as an explanatory variabls in the logistic
regression estimate (in the generzl form of equation 4 above). The plots of
marginal valuaticon (consumer surplus per trip) against average flow level in
cfs are very similar for white-watar boaters for bsoth metheods. Again, the
separats poessible influence of flow on the guanticy eof trips was not
investigated, (For white-water boating in the Grand Canvyon, this may be
entirely appropriate given that this is z permit river that is generally being
used at lts carrylng capacity.)

An example of an instreas flow valuation study that focuses cn the guanticy
effect is provided by Narayanan (1986). This study of the Blacksmith Ferk
River in Utah used z comventicnal double-log single site zonal travel cost
model te estimate total recreational benefits im 1982, Since this was a single
site model based on one season of use, flow was mot directly included as an
explanatery variable in the travel cost model. The quantity effect was instead
egtimated by an on site survey where respondents wers asked to indicate "at
what percentage of current instream flow they would cease to visit the site
for the entire seascn. The percentages given as options were G, 10, 25, 33,
€7, 75, and 100." This amounts to ancther "unexperienced scenario” type
question, but here the response is in terms of quantity of use rather than
valuation. Survey responses were used to estimate a simple bivariate logistic
medel with the ratic of expected use to actual 1982 use as z function of flow
levels. The predicted ratio is then simply multiplied times the 1982
aggregate benefits to generate total benefits as a function of flows. As the
author notes, this model assumes that Instream flow levels affect only the
musber of trips and not the consumer surplus per trip. In other words this is
a pure guantity effect model.

Walsh, Ericson, Arosteguy and Hanson (1980) alsc develop a2 quancity effects
model in an application t¢ nine sites in Northwest Colerade., Their medel
additionally identifiss the effects of congesticn on trip veluation, but not
the direct quality effect of flows om trip valuation. Both congestion and
quantity effects were estimated for every respondent for a range of use and
flow scenarics. This approach would see=m to place a considerasble burden on



the respondent.

As Waravanen notes, the results of any study based on different unexperienced
flow seenarics will depend on how accurately the respondsnts perceive the
given options in flow levels and are able tc evaluate the impact on their
recreation experience. (In fact, scme users will have experienced a given
hypothetical scensric at a previcus time.) Boyle gg€.al, 1988 appear to
demconstrate that the scenario estimates are plausible, but the authors caution
that they should not be interpreted as perfect substiturtes for values based on
actuzl experience. In any case, it appesars that the scenario appreach requires
considerable effort and careful comsideration with regard te the types of
informaction and level of detall presented. Additionally, as Boyle et.al. 1588

note, it 1s nearly impossible to identify an cptlmum flaw condition {(given a

study in this regard is that (for the logistic specification that he employs)
use 1z a positive function of flows at a2ll levels; this of course rules out
any optimum even on pure gquantity grounds, Additionally, this specification
does not correctly model a decline in use (for most activities) as flows
approach flood levels.

The approach taken in this study was to measure both a quallty and quanticy
effect based on actusl conditions. At the most general level, a model thar can
represent the main effects of flow on total recreational benefiess is:

&) T = Q(F,2) W(F,q,Q(F,2},X)

where T is total recreatiomal wvzlue per day as a functiom of flow levels (F),
Q{F.Z) iz tetal recreaticonal use at the site per day, and W(.} is an inverse
Hicksian demand function where W or willingness to pazy has the interpretation
of compensating varlaztion per Individual-day. Z and X are vectors of
explanatery variables and g is quantity demand (seasconal use to date at the
site for rhe average respondent). This model has the general structure cof a
RBradford (1%370) aggregats bid relationship. Several previous applications to
instream flows have used z similar structure, that is deriving a total benefit
function by multiplying total use for some time peried (day, season, year,
gte.) times Individual values. As noted previously, a limitation of previous
applications is that either only use is modeled as a functionm of flow
{Narayanan, 1986) or only user values are modeled as a function of flows
(Daubert and Young, 1981; Bovle eg.al. 1988},

It can be noted rhat the model in (6) gives the total benefits associatved with
recreaticonal use of the site. However, an inverse Hicksian demand function
for flows can be derived from (&) by differentiztion. The partial toral
derivative of T with respeect to F is:

7y dT/4F = 3Q/8F-W + Q(IW/3F + aW/3Q-30/3F)

vhere the first term is the quantity effect and the second term is the quality
effect in merginal terms (for example, dollars/day-cfs). This function can be
used €o derive a marginal valuation scheduls at alternative flow levels. It
may be noted that flow influences consumer surplus directly and alss
indirectly via the effect of flow on § (daily use). Total daily use levels in
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turn directly affect trip wvaluaticon (congestion effect).

The model in equation & is an integration of separate models of sach of the
three major flow effects on recreaticn value: the quantity effect and the
direct and indirect gqualicy effects.

The direct quality effect is measured by Incorporating sctual average daily
flow intoc the current trip logistic regression model. For example, the
wvariables in squation & for a current trip valustion model could be made
axplicit as:

2} In{p/l-p) = be + blin(Bid} + bB2In{q) + B3In(F) + Ibiln(xi)

where bl = estimated parameter
Bid = bid cffer value

§ = quantity demanded (trips so far this year in this
context)
F = flow variable
¥1 = other explanstory variables such as total nusber of
users per day {(Q).

This aspect of our model parallels the Boyle er,al, 1988 second approach
desoypibed above, However, Boyle st. al. 1988 evaluate =z model like equation &
or eguation & by numerical integration to identify the truncated mean
{estimated compensating variation per trip) conditional on a given flow level.
In order to generate z W(F) type relationship for a truncated mean welfare
measure, we generalize a reparamsterization of the usual leogistic model (eg.
equation 8) teo;

9) WIF = exp(b0/bl) (p/l-p)™Pt g™t o0t mxy ™
1

Thies reparameterization, which results In an inverse Hicksian demand function,
was first introduced by Hanemamm (1584) and extended to include covariates by
Cameron and Jemes (1987) for the probit medel and by Cameron (1988) for the
logit., Implicit in Cameron’s (1988) reparameterization is the use of the
medlian or the overall mean of the underlying WIP distribution as the welfare
measure. However, the reparameterization can be generalized to hold for any
guantile of the distribution. Of particular interest here i1s the
reparameterization of WIP conditional on p* where p* is given by the truncated
mean {holding all independent varisbles a2t their mean values):

pRey pr o= 1/{1 + exp{-(b0 + Llin(WIP*) + Zhiln(xi} ]}
H
T
and WIP* = E(WIP) = E{ b0 + biln(WIP) + Zbiln(xi) AWTP
H
where T is the upper limit of integrarion for the truncated mean.

In other words, eguatlom 9% evaluated at p* provides am inverse Hicksian demand
function with the reservation price (or compensating variation welfare
measure) in the vicinity of the truncated mean of the underlying WIP
diseribution (depending on levels of covaristes). The particular gquantile in
our applications is around 25 percent. This gquantile-hased measure is an
alrternative to the conventional welfare measures discussed above; however, its
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similarity teo the truncated mean is apparent. As noted, this measure was first
proposed by Hanemsnn (198%).

Since the concern here is with the distribution of WTP conditionzl on flow
{(net p), eguation 9 can be rewritten with the constant term simplified to k(p)
oL :

11} WIP(F) = k(p) -FOP myi®

Another element in ocur total vaelue medel {eguation 6) 1s G(F,Z). G{-}) is use
per day for a given recreation site. This is modeled as a second (or higher)
order polynomial in the flow wvariable (F) plus an assumed linear relationship
to a vector of other explanatory variables (Z) such as a weakend/weekday dusmy
variable or:

12) Q(F) = e0 + clF + c2F% + Zeciz

This model provides a quantlty effect measure and parallels the use of a2
logistic regression specification by Narayanan (1986) as discussed above. As
noted, the limitation ef the leogistic specification is that use is not
necessarily a continucus positive functicn of flows but will likely turm
negative as flows reach very high levels. A second order cr higher polynomial
specification (depending on signs of estimszied parameters) may permit
identification of an optimal flow level (in quantlty terms). The congestion
effect relationship 1z estimated by including total dailly use (as a proxy for
respondent encounters with other recreaticonists) in equation 8.

The basic problem in modeling instream flow valuarion for direct use is in
combining valustion of guality changes on an individual level with the
aggregated response of total daily use. The quality effect can he measured on
an individual level and for daily {current) flow given seasonzl gquantity
demanded. Unless one has a large time-series dats base, the quantity effesct
is necessarily on a daily (flow) basis. The model described above can be
aggregated in two ways. The first is to simply evaluate all functions at the
sample means znd estimate a model for value of an average day over the season.
The effect of changing flow then has the Iinterpretation of a changed flow
increment over the season. {Depending on the exact specificarion of eguations
10 to 12, conversion constants may a2lso be required. For example, if WIP is
in terms of trips and use is days, a conversion constant of days/trip is
required.) The average day value is then extrapolated to the sesason based on
the season length. The second approsch is to make total value (T} in equation
£ specific to some time pericd i (le, Ti). Then squartion & is evaluated at
the variable wvalues that held for that time pericd. The main wvariable of
interest, flow, can also be set for each time periocd. Then T for the zeascn
is simply:

13) T = ITi i=1...n
i

By setting Fi (flow im period i} a2t 2z specific level (actuzl historicsl, or
any hypothetical patterm) the valuation asscciated with slternative flow
regimes can be evaluarted, TFor example, the incremental benefics associated
with maintaining July and August flows st scme minimum level over the 20 vear



historical record can be estimated. For n=1, eguation 13 becomes the simple
seasonal aggregztion at sample means. Depending on the availabilicy of data,
time pericds could be specified at the day, week or month level. In shore,
this medel can have an application to valuing the actual sampled recreation
season or used as a simulation teol te evaluate alternative policy objectives.

TRUST FUNE - ON-SITE

The sscond instresz flow valuation sppreoach in this study is also derived from
& sample of on-site users. The specific valuation question is for a trusc
fund contribution to protect instream flows on the sample river. While it
would have been possible to use this question format te wvalue unexperienced
scenariocs (following Daubert and Younmg (1581} and Boyle ef.al. (1%88)), it was

T gegnaris descriptions for both our study rivers. Qur applicaticn of the trust
fund 1s instead primarily motivated by the larger policy context of the
Instream flow issue. We view the institution of trust funds as having played
(and continuing te play) am important reole in the protection of natural
environments. Accordingly, our use of the trust fund vehicle Is meotivated by
dual purposes: the usual valuation purpose and alsc to get some sense of the
actual effective demand for instream flows, Ancther way tc lock at this is
that cur trust fund questicn gives scome insight inte the privats non-profic
sector budget for instream flows,

Getting 2t both purposes results in some compremise. The compromise arrived
at in question wording (Appendix A) primarily leans toward the vagueness as to
actual flow increments that one would necessarily be forced into in a large
trust fund mailing. However, we do provide some application te the usual
vazluation purpeses by specifying the increment to be the respondent’s self-
defined "preferred flow®. A related series of guestions earlier in the survey
{Appendix A) ldentify this "preferred flow" at the respondent level by
comparison te the actual experience flow at the time of the interview. This
pravides a possible efficient substitute for the costly and difficult task of
defining "unexperienced scenarios™.

The estimated equation based on valuation responses is of the same general
form as equation & and has a similar reparameterization te equation B,
Howaver, this 1s not an inverse Hicksian demand relationship, but a teotal
valuastion function {(the guestion is contributicn to maintain flows over the
ssascn) with the guantity variable (number of rivers protected) implicitly at
one for all observaticons. This estimate has some special problems in
aggregation. The sample is biased coward more frequent users {the ocn-site
sample frams samples the average day, notf the average user)., Accordingly, to
expand the sample valuation to a2ll users requires scme correction (for
gxample, the methods of Edwards and Andersom (1987} or Loomis {1587) may be
appropriate) .

A walue per efz-dav or acre foot of Instream flow can be derived with this
method by comparing sample preferred flow te average historical flows. The
total anmwal wvalue by all river users is divided by the required amnual flow
increment {to achieve mean respondent preferred instream flow levels). The

'TJ'E?G‘H@' =l soope Bf rhie stud:y o dEve 10P g :E-fi-c-i"ent 1},. o -i-n-:farmed- —and- 'EE'aﬁi:ﬂgfﬁl“ SR
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resulting value is a marginal value per acre foot (over a fairly large
increment}. The comparison of preferred to histeorical actusl flows needs to be
disaggregated to at least the month level.

The value per acre foot bazed on this model includes both direct and intrinsic
{preservation) wvalues.

TRUST FUND - MAIL

The trust fund valuation gquestion adminilstared to a regional housebeld sample
(by mail) was explicitly designed toc address the primary study objectives of
partitioning use Into direct and indirect components and to evaluate
additivity across sites. CGiven these shjectives (particularly the need to ask

valuing a given flow increment was mors or less sbandoned. Instead, the
guestion is designed to dazmonstrate a workable trust fund mailing and to
primarily provide an estimate of effective demand (or an instream flow
protection budget). This approach in fact complements the on-site work and
provides 2 needed element for the larger policy analysis context.

The response teo the trust fund mall survey guestion analysis parallels the on-
site trust fund analysis described above. Howsver, in this case the total
valuation functions {equatioms & and 8) have an obsarved gquantity (of rivers
protacted) at both one and five. In additicn to the dichetomous cheice
guestion format, the trust fund mail survey alsc emploved an open-ended
format. In this case the total value function follows egquation 5, since the
latter can be directly estimated using the open-ended response as the
dependent variable.

E. ADDITIVITY ACROSS SITES

& basic issue in the use of nomnmarket valuation techniques iz whether results
for different sites or resources are consistent and valid estimates, For
example, are wvaluation estimates derived with CVM consistent with welfare
estimates derived from real markets? We focus here on the specific preblem of
whether values across sites are additive. The nazive wview of this problem
would suggest that if a change at each of two rivers is valued at say $§10,000
per aznmum then when the same methods are applied to value the change on the
two rivers together, a value of $20,000 should result. In fact this sert of
strict addivivicy is not implied by comsumption theory. WTP for recreaztion or
preservation bepefits is subject to a budget conmstraint and shows diminishing
marginal utility the same as any other purchase. Previous research on this
issue includes a study of wild and scenic rivers in Colorade by Walsh, Sandesrs
and Loomis (1985).

To specifically identify theovstically consistent behavior for trust fund
denations, 1t ls necessary te recognize that the quancity demanded in the
underlying demand relationship is the number of rivers protected. The
{mplications of besic consumption theory for this problem can be briefly
fllustrated.




Suppose that a total willingness te pay function can be estimated for the
given change across a set of homogenecus rivers or

14) T = £(Q,2)

where  is guantity demanded (rivers protected or changed) and Z is a vecter
of explanatory variables. Then the marginal valuation (or inverse demand)
function is givem by 2T/2Q. By the nonsatiation axiom of consumption theory
we exgect this tc be always greater than zerco. The second derivative is given
by 3T /aQ . By the law of demand (and the usual convexity assumptions) this
derivative should be negative. Finally, assuming that the second derivative
i3 negative, we alsc knmow that the average willingness toc pay is also a
declining function of quantity. If a total willingness to pay function of the
general form of equations & end 5 is estimated (substituting T for WIP and §
for g}, then the first twe hypothesis can be made sxplicit in terms of the
equation 9 parameters. {In other words, the following analytical results are
specific to a double-log specification of the total WIP function.)

It can be shown that total willingness to pay is a positive function of
guantity 1f -b2,/b1 > 0. (Recall from equation & that b2 iIs the estimated
coefficient on gquantity of rivers protected and bl is the coefficient on the
logged bid offer fer a the dichotomous cheice logistic regression model.)
Marginal WIP is an inverse function of quantity demanded if the second
derivative of T is negative. It can be shown that the second derivative of T
is negative when -b2/bl < 1. In short, for the respomses to valuation eof one
versus multiple rivers to be consistent, the parameters of the total
willingness tc pay response function (as equation &) must satisfy: 0 < -b2/bl
< 1. These requirements are in terms of the parameters of the dichetomous
choice medel. For the open-ended the negative of b2/bl corresponds to the
estimated parameter on quantity demanded (for the deuble-log specification of
equation 5},

Altsrnative hypothesis tests can be conducted by comparing subsample mean
welfare estimates for the single rviver and multiple river responses. For
example, if Q2 > Ql, then T{(Q2) > T(QLl}. Similarly, average WIF for one
versus five rivers can be compared. It may be noted that a dummy variable
for one of the single rivers can be included in the specification of eguation
5) actually estimated, The t-test on the sstimated parameter for this dummy
variable provides a test of whether valuation of at least the zwe single
rivers (Bitterroot and Big Hole) is the same. Anocther way to deal with the
problem of hetevogeneity is te ask respondents to allecate their river group
valuation by percentage smong the five rivers having instream flows augmented
{Appendix A). This provides a comparison of average WIT at one and at five
rivers that cerrects for hetsrogeneity ameong rivers. As noted previously,
consistency wlth consumption theory is indicated if the single river mesan
valuation is greater than the allocated multiple river mean valuation for the
same river.

It is of interest to interpret the Walsh, Sanders and Loomis (1985) study in
1ight of this model. The 1583 study was besed on a maill survey of Colerado
residents using an open-ended contingent valuation format of willingness te
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donate to a trust fund to protect a set of 11 wild and scenic study rivers
from development. Each respondent was azsked to value different groups of the
study rivers including the "three most valuable rivers™, the "seven most
valuable rivers®” and all eleven rivers. & WIP total valuation function was
estimated of the form: WIP = 4 .67 + 13.03(Q) - ,&A(Q)Z {Walsh, Sanders and
Loomis, p.72). As the authors note, with the designarion of additional rivers,
benefits increase at a decreasing rate. Within the range of their sample, the
Walsh, Sanders and Loomis WIP equation is consistent with the thecretical
constraints derived above., Specifically, the first derivative of WIP with
regpect to gquantity of rivers preotected is posivive up o a level of 15 rvivers
and the second derivative is megative.

F. DIRECT VERSUS INDIRECT SHARE

In-an-influential paper, ¥rutiliaz (1967} identified a2 mumber-of possible
motives for eceonomic valuation of natural envivemments; these include not only
dirvect recreational use but a2lsc what he called existence, bequest and optiocn
values., The view that tetal economie walue includes both direct and indirect
values was made explicit by Randall and Stoll (1983). The concept of total
econcmic value has given rise toc a number of studies that attempt to identify
the share of total value that is attributable to sach motive: direct use,
option of future use, existence and bequest {ses Loomis (1%E7b) for 2 recent
review}. One approach to identifying the share to each motive is to first
determine total valuation {(for example, through a CVH question) and then ask
respondents to apportion total value (by percent) among the various categories
{Sutherland and Walsh (1%82}, Duffield (1982}, and Walsh, Loomis and Gillman
{(1984)). The problem with this approach is that there is no evidence that
respondents ecan give meaningful responses or even that the wvariocus use
categeries are well understood. An alternative is to ask a series of CVM
gquestions that attempt to identify waluationm with and without direct use
{Boyle and Bishop, 1987). This may be a good approach, but wvaluation in
sequential questions may be affected by respondent fatigue and bias introduced
by previous bids (depending on the question format), A related strategy
{Brookshire, Eubanks and Randall (1983} and Stoll and Johnsen (1984} is to ask
respondents if they expect to utilize the site. The WIF response of the
subsample who would utilize the site is assumed to be eoption price (direct use
value plus option wvalue) while the WIP response of nonusers is assumed to be
purely existence value. The problem with this apprcach is that even users may
be motivated by existence or bequest uses. Additionally, only a two-way split
cf total use 1s possible.

The appreach introduced in this study is te include measures of both
recreation and preservation motives as explanatory factors in the valuation
model. Secial psycheoloegy techniques for defining and measuring motives are
used in the context of ocur theoretical model of consumpticn behavier. For the
case where the specification of the CVM response function is homogeneocus of
degree v, an Interpretation of relative direct and indirect shares can be
derived from model parameters. The household survey trust fund for instream
flows is an approprizte applicaticon given that user and nonuser response can
be interpreted as a Randall and Stell {(1983) measure of "total economlc
value®. We first describe the basic medel and then in the following section
discuss the methods for measuring recreation and preservation motives.



A function £(-) that is hemogenecus degree v satisfies the condition:

15) £ (kxl, kx2, ..., kzn) = Ky
by Euhler’s theorem, then

16y & fi-xifry = 1
where fi is the partial of the functicn f with respect to the ith variable,
®i. Accerdingly, the term fi-xi/ry has the interpretation of being the
relative share of y due to the ith facter. This interpretation is analogous

te & standard result in producticon theory for homogeneous degree cone
production functions: If factors are paid their marginal product then tetal

prnduc" i.5 j‘_}‘st exhausted  — For--the casse-at hand, i£.-£{ } 3288 ETIE B DTG L s

provides an analvitical method for identifying the share of total valuation
asscciated with a given subset of explanatory variables.

The application of this result te our basic dichotomous choice model can be
illustrated by rewriting equation 4, with an explicit set of explanatory
variables:

173 In(p/l-p) = a + blla(W) + b2ln(g) + Zbiln(Ei} + Zbiln{Fi) +Zbiln{Xi}
i H i

where a, bl are parameters to be estimatsad

= bid value

quantity demanded {direct use measure)

i = measures of preservation/existence/beguest motives
i = measures of option (future use) motive

i = other explanatory variables (income, etc.}

e W IS

It can be shown that if equation 17 is reparameterized in the general form of
equation % {(with WIF as dependent variable), it is homogenecus degree 1 =
Thi/bl and that factor shares are given by bi/Zbi. This result is =sasily szen
since in its reparameterized form, the model {eguation 9) is similar te a
Cobb-Bouglas producticn function, Tc provide an interpretation that allocates
total value uniquely among direct use, option use and existence motives, the
set of i parameters bi used to define r can he restricted toc those on the
direct, option and existence factors. All other wariables are evaluated at
their means (such as income, etec.} and collapsed into the constant term. The
specification allows for the possibility that mere than one specific existence
cr option variashle may be used to define 2 given motive. Additionally, this
formulation provides a general model for exploratory research on motive
categories that may or may not include the conventional option, existence and
beguest taxonomy.

Facter shares canm also be calculated for motives represented by unlogged
independent varisbles {(including for example, dummy variables) in the
framework of eguation 17. It can be shown that for these variables, the
numerator in the factor share equation is the estimsted parameter times the
variable {evaluated at its mean or some other level). In other words, for =
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semi-log specificaticon, the elasticity of a given independent warisble is
conditional on the value of that variable. For example, in a specificarion
that includes both logged (x) and unlogged (%) terms in the sstimated
equation, then the reparameterized equaticn is y = a w x? a exp(bz;). Then the
i i
factor share for an x; varlable is b/(Zb; + Ibx) and the factor share for a z
varieble is bz /(Zh; + Zbxy).
Our measurement of preferences or motives follews general social psychological
methods demonstrated in Duffield and Allen (1928} for market segmentaticn of
Montana anglers. There is in fact an emerging literature that demonstrates
the impertance of integrating psychological measures into recreation amalysis
{for example, Hautaluoma and Brown {1%78), Baumgartner and Heberlein (1581)
and Driver (1985)). For the case at hand, cur houschold mail survey

participants were asked to respond to a series of 23 guestions on how they

felt abour rivers and variocus envircomental issues (Appendix A). Eesponse was
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in terms of a five-point Likert scale from "strongly agree” to "strongly
disagree”. It was anticipated that these questioms could be analyzed through
factor analysis te identify a set of variables measuring the existence motive.
The basic thecretical considerations underlying the design of the 23 guestions
ere discussed in the following section. Respondents were additionally asked a
series of questions about plans for future use that could be used te define
the option motive. Direct use is measured by the conventional quantity
demanded variable (trips taken so far this year) or by a measure that
aggregates several seascuns of use (trips takenm In the last two years).

an spplication of the apporticnment method was alsc undertaken for purposes of
compariscn. Respondents wers directly asked to apportiom their trust fund
contribution among two categories: current plus future use and reasons other

..................................... than personal use (see Appendix A for question werdimg).
G. TAXONOHY OF VALUES
This =secticn provides 2 discussicn of the theorstical considerations
underlying the design of the 23 preservation motive questions.

BACKGROUND

There’s been a geod deal of discussion in the economic literature om the
nature of indirect (preservation) values. Various taxonomies of value have
been proposed in the attempt to explain why people hold preservation valuss,
their relationship te direct use values, and why indirect values ave typically
sc much higher. However, the taxoncmles proposed have net been tested
empirically and there’s been little evidence that the vast social
psychological and sociological literature on values has been tappad.

Econemists have taken it for granted that a stated willingness to pay for
natural resources (or specific characteristics of rescurces, such a2s clean air
or instream flow levels) means that the payers must value that resource
somehow. With this assumption, the problem is then ome of developing a
taxonomy of velues, and relating willingness to pay back to this taxonomy.

The papers in the velume "Toward the Measurement of Total Economic Value”
(Peterson and Sorg, 1987) reflect this approach, breaking total value into any
number of components {(depending on the taxonomy used), including past use
values, future use values, vicarious use values, option values, pressrvation
values, existence values, baguest values, guasi-option values, indirect
values, intrinsic values, nonuse values, option price wvalues, interpexrsonal
values, intergemerational values, onsite values, offsite values, aesthetic
walues, and stewardship values.

This has led to such finelv-tuned philosophical dabates as whether altruism
pust by definition exclude any type of perscnal bemnefit--including the
personal well-being gained from knowing that you're altruistic which, after
all, is & concept valued by our scciety In general.

The interesting thing about these taxonomies is that none of them have been
testad directly. Instead, the traditicnal approach has been to state one's



taxonemy and the resulting types of values, word a contingent valuation
question in 2 way that reflects these values, and obtzin a willingness to pay
for the stated benefits. The dollar values estimated have been assumed o
measure that particular set or type of values, because that was the questien
to which people were responding.

The problem with this assumption is that people may have many reasons for
responding the way they did, regardless of whether the taxcnomy of values is
vallid and reflacts pecples’ decision-making processes. Willingness to pay in
response to a question does not mean that people are buying off om all of the
assumptions inhersnt in question wording.

Do people have a single value they attach te a resource, and then partitiocn

total value? Are pesople able to distinguish option values from existence
values from use values, and, if s, how conscious a process is this--are
people aware that they are making these distinctions? We don't know.

The concept of altruilsm in particular is werth a closer lock. Psychologists
seem to agree that altruistic behavicor has threse characteristics: it is done
voluntarily; the goal is te benefit ancther (personm or thing); and it must be
done without expectation of a reward (Bar-Tal, 1576). The third criterion is
put in terms that avoid the "pure altrulsm" argument that suggests that any
possible benefit--such as knowing that you've done (what you think is) the
right thing automatically means a behavior is mnot altruistie.

Some economists have suggested that feelings of general concern or glcbal
respensibility are best expressad as a form of altruism. For example, Randall
has suggested that "pure existence value excludes any values rhat arise from
current {(personal) use or anticipated future (personal) use. Because
vicarious consumption is 2 kind of use, all pure existence demands must be
altruistically motivated™ (p. &, FPetsrson and Sorg 1987).

Interestingly, though, implicit in Randall’s discussion is the motien that
people place some pesitive value on an asset because they derive some kind of
utility from it, theough not from the benefits of direct, perscmal use. Their
motives for valuing an asset may reflect benefits derived eitrher from the
asset itself (i.s., knowledge as a form of wvicarious use)} or from others’ use
of ic,

Arguments about whether something is "pure altruism” largely miss the point--
which should be te learn more why people hold existence values. Study after
study has found that existence values are far higher than use-vrelated values.
However, we don't know if this reflects a social desirability to appear
altruistic or wvhether ir really reflects a greater concern for preservation
values than use-related values.

Basic research is needed to understand peoples’ own value tazxzonomies rather
then relying on CVM guestion wording. Smith (1987} realized this, saying that
we nesd a "batier understanding of the actual considerations individuals use
in valuling vescurces and how they are communicated .. .7 (p. 34).
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This paper reports the results of some exploratory research addressing
peoples’ beliefs, attitudes, and self-reported behaviors regarding what we'll
refer to loosely as preservation values--values apart from these related te
personal onsite resource use, :

The 23 statements were developed by reviewing the literature on motives forx
existence or preservation values and writing questions based on statements
made by 2 wide variety of authors. The purpose of these questions was to Ctest
for any underlylng patterns of relationships that might help define a set of
useful concepts.

QUESTIONNAIRE TTEMS

Brockshire et al, {1980} comncluded, "Certainly we can directly inguire as to
individuzls’' motives and ethical structures underlying statements of
willingness tc pay." The present questions were not linked directly to dollar
amounts, but were degigned toc explore peocples’ underlying value systems in a
way that could be correlated with dollar amounts in the analyses. Following is
a list of ideas advanced in the literature, along with the guestions designed
to tap each domain.

Krutilla (1967, p.781) said, "There are many persons who obtain satisfaction
from the mere knowledge that part of the wildermess of North America remains
even though they would be appalled by the prospect of being exposed te it.”
The same sentiment has been expressed by many authors, perhaps meost eloguently
by Edward Abbey.

I'm glad there is wilderness in Alaska even if I mever get there to ses
it

Allen (1979) believed that ancther possible motive was that wilderness {(or
cther protected wild things) could act as an escape butten, allowing pecple to
cope with the stressors of urban existence. Glass and Singer (1572} found that
pecple could adapt gquite easily te loud noise while working on various tasks.
Exposure to the noise, however, extracted a psychic cost from the individuals,
whose performance was impaired on tasks following termination of the ncise.
Then an escape button was provided for some subjects, whe could use it to end
the neise if it became unbearable. The results were striking; with the escape
potential, postadaptive adverse effects were graatly reduced esven though none
of the subjects actually used the button. To pecple who walue an envircommental
asset, the knowledge of its existence may be encugh to have beneficial effects
on the stress of daily life--another possible underlying motive for holding
non-use valuas,

Scme days when 1'm feeling pressured it calms me down te think that some
lands out there are wild and undeveloped, even 1f T never get te go there.

Krucilla (1%67) suggested that one scurce of satisfaction from this knowledge
might be that it exists for future generations (heirs); this alsc refleccs
feelings of long-term stewardship of natural rescurces,
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Cur society should consider the needs of future generations as wuch as we
econsider our needs today,

Altruism has been hypothesized to be one motive for holding existence values.
Randall distinguished among three types of altruism: "interpersonal
altruism," from knowing sp asset is available for others to use;
“intergenerational altruism,” from kmowing that an asset will be available forx
future generaticns to use; and "G-altruism,” from imowing that the asset "Q"
1tself benefits from being undisturbed. Several statements tapping different
dimensicns of altruism were imcluded.

Some land in the U.S5. should be set aside from any human use at all sc it

I enjoy knowing that my friends and family can visit rivers for
recreation 1f they want to.

I would be willing to contribute money or time to help keep adaguate
water in Montana rivers even if I could never visic them.

it’s alsc valuable to know if people believe in the general concept of
existence or preservation values.

People can value a river even if they domn’t actﬁally ge there themselves,

Many authors have said that onme motive for valuing environmental goods is
vicaricus consumpticn--enjoying learning or hearing about rivers through
experiences of other pecple or by viewing picture books or movises about
rivers.

I enjoy locking at picture bocks or going to movies that have rivers in
them.

I enjoy hearing abeut rivers from my friends or family.

One potentially confounding variable is belief about the wviability of the
rescurce in its existing state. For example, pecple could value rivers highly,
but belisve that additional flows are not needed, leading them not to pay.
Feople may value the resource but not demcnstrate existence values because
they think the resource is fine.

I think that most rivers already have encugh water in them to be healthy
resources.

1 have been concerned about how the recent drought may affect fish and
wildlife that depend onm vivers.

Randzll said that rhe uniqueness and the threat of irreversible loss of the
resource or object are circumstances in which incremental loss of existence
values are the greatest (but people must value the rescurce in the first
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The flow levels in Montans’s rivers and streams are a unique and
irreplaceszhbls resource.

The theories of humanistic psychologist Abrazham Maslow provide ome possible
explanstion. Maslow (1968) belisved that self-sctualizing people "are morse
able to perceiwve the world as if it were independent not only of them(selves)
but alsc of human beings in gemeral...(2nd can} lock upon nature as if 1t were
there in itself and for itself, and not simply as if it were a human
playground...” {p. 76}. Such people might be expected toc hold non-use values--
and be willing to pay to maintain an envirommental asset regardless of their
cwn expected benefits, In addition, people who have been helped toward self-

actualization by river-related experiences (such as peak sxperiences) weould be
expectad tp value that environment highly.

s

I have had inspirational sxperiences om rivars
Rivers dc not have many spiritual or sacred values fo me

Endangered species should not be protected if they don’t have any
benafits to humans.

General concsrn for the natural enviromment and its various compeonents also
sould be reflected by 2 willingness teo pay for instream flows and cther
gnvironmental conditions,

I have a great deal of concern for endangered species.

It’s important to protect rare plants and animals te maintain genetic
diversity.

Philanthropy could be another motive; some people like to know that they’re
helping a2 cause even if they den’t highly wvalue that particular cause
themselves.

Donating time or money to worthy causes is important to me,

Ancther motive, sympathy, has been defined as a condition when cne’s own
wvelfare will improve bacazuse of concern for others. A related motive,
commitment, has been defined as doing something for others sven though vou
know yvou will be worse off than if vou had acted in altermative fashion.

I would be willing to visit Montana rivers less frequently if it meant
that the resocurce would be better off in the long run. One motive, called
gquasi-option value, is held in the belief that pressrving 2z resource today
delays development until some future date, when more information may be
available to make the decision. This idea was given to respendents, but with
the sventual cutcome skewed toward devslopment rather than left cpen-ended,

The main reascen for maintaining rescurces today is so we can develop
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them in the future if we need to.
ancther motive that’s respensible for 2 fair amount of behavior is gullc. This
could stem from pecples’ belief that they have contributed to a problem, or
that they aren’t deing all they could to prevent it. A question on this idea
was woerded to avold placing blame directly.
T feel that I should be doing wore for Montana’s rivers and streams.

Pacple may not be willing to pay for instream flows because they place more
value on flow uses which can conflict with instrsam uses of water.

T would like to-see more hydreelectriec dams on Mentana rivers. ... ...

Finally, people may believe that attitude statements such as these are a
flimsy foundation for water policy. The question testing this was interesting
because we were mot sure how people would respond; after all, the goal of the
survey was to find out vwhether and how much pecple were willing to pay for
instream flows--would pecple associate this effort with sconomiec valuation of
instream flows?

The decision te develop rescurces should be based mostly on economic
grounds .

H. VALUATION ACROSS ACTIVITY COR USER GROUF

The finesl study objective was toc investigate valuaticon scress activity or user
group. This analysis is straightforward, based on identifying mean welfare
measures by activity or user subsamples. Questions were included in both the
on-site and mall surveys (Appendix A} to identify activities actually engaged
in by 2 given respondent.

II11. DATA AND QUESTICHNAIRE DESIGHN

As summarized in Table III-1, four different surveys were undertaken for
purposaes of this project: an on-site survey in the summer cf 1588 on two
Montana rivers with a total sample of 909; a 100 sample phone pretest of a
mail survey in September of 1988; a regicnal mail survey in November 1988 to
Jamuary 1989 with a tetal initial mailing of 1850; and a phome survey of
nenrespondents in April 1985 (total sample of 251}. The response rate for
phone and on-site surveys was nearly 100 percent. For the mail survey, 140 of
the initial mailing were undeliverable and 582 were returned cempleted for an
overall response rate of 34 percent. Copies of all surveys are provided in
Appendix A.

The study rivers selected for the onsite survey were the Big Hole and
Bivterroot Bivers. Borh vivers are imporrant recreatiomal resourcaes and are
subject to severe dewatering due to summer irrigacion withdrawals. It was
snticipated that there weuld be significant flow variation over the course of
the May through August survey period te permit idsntification of valuation and
use respense to flow variation. Like most Montana rivers, the Big Hole and
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Bitterroot have proenounced seasonal variation, with runcff due to snowmelr
typically peaking in June and low flows for the year in August or September.
Both rivers have good historical flow records; the mean flow at Melrose on the
Big Heole is 1152.8 cubic feet per second (cfs) on a 63 year record. June
flows zverage 4055 cfs and August 479. The historic mean flow on the
Bitterroot at Darby is 909.4 cfs (51 years of record), with Jume and August
flows of 3197 and 376 cfs respectively.

The Big Hole is one of the premier trout fisheries in North America. It
starts near Jackson, Montanz in a broad valley bounded by the Bittrerrcot,
Picneer and Pintler Mountains. It circles west then nerth and east around the
Pioneers to where it joins the Beaverhsad (tc form the Jefferscn) at Twin
Bridges. In the middle sectiom of the river, between Wise River and Melrocse,
the valley narrows in a caznyon. This canyon section is world-rencwned for its

dry fly fishing for browns and rainbows. Particularly during the salmon Ily
hatch in miZ-June, the river attracts anglers from across the nation.

The Bitterroot is alsec an excellent fishery, but reflecting the considerably
higher population density of the Bitterrost Valley {(compared to the Big Hele)
receives the bulk of its use from floaters and general shoreline
recreationists. This river flows north from the junction of the East and West
Forks south of Darby, Montana to where it joins the Clark Fork in Missoula.
¥hile the Big Hole has a well-defined and generally stable stream bed, the
Bitterroot is a river on the move, constantly redefining its course through
braided and cotrom-wocd lined chammels. The Bitterrocot hes a major reservoir
(Painted Rocks) on its West Fork tributary. In recent years, the Montana
Department of Fish, Wildlife and Parks has purchased water from this reserveir
te supplement summertime flows.

The purpcse of the cnsite surveys was to gather information on respondents on
a daily level that could be correlated to daily river flows from U.S.
Geological Survey river gauges. In addition to the long-term gauges at Melrcse
and Darby, there ars temporary gauges at Bell Crossing (Bitterrcot) and Wise
REiver (Big Hole). Interviews were used to identify respondent characteristics,
river sctivity share, trip valuation, and tetal visitacion.



T 20 EeTw 2020 DEprse 0 s 0 w0 EEan 0 WEEEew

7

The cnsite surveys were conducted from May 1, 1988 to August 26, 1989, There
were a total of 34 interview days spent on the Bitterrcot River with 8 days in
May, 10 days in June, 12 days in July, and 4 days in August. The Big Hole
sample was collected on 37 days, consisting of & days in HMay, 14 in June, 8 in
July, and 9 in August. The details of the interview schedule, including
sample dates and sizes, are provided in Table B-1 of Butkay {1989, p. 160},

The survey procedure used in gathering interviews of recreationists om the two
rivers consisted of an eight hour day. Big Hole surveys were coilected
between 9 or 10 in the merning and é or 7 in the evening. The Big Hole sample
day was split between the upper and lower river, altermating morning and
afterncon hours between the two sectioms. Approximately 45 minutes wers spent
gt zach access in the course of a day. During a typical eight-hour interview

- day on the Bitterzoot, two hours were spent at each ef four Bitterroct access
~peint, with time of day randemly veried across sites. Sampling on the

Bitterroot began as early as 8 in the morning and lastad as late as 5 or § in
the evening.

The random selection procedure used on the rivers seemed to provide an
accurate representation of the characteristies of the population. When a site
was crowded, the person to be interviewed was randomly chosen. Of the
recreationists remaining at the site, the next person to be interviewed was
alsc chosen at random. This procedure centinued throughout the time period at
the site. Typlcally, while an interview was being conducted, recreators
remained at the site.

On both rivers, when fishermen or shoreline recreators were encounterad i a
group, one member of the group was chosen at random to be interviewed. If a
group of shoreline fishermen was spread out along the river’s edge, with
distance separating them, all were interviewed assuming that the other group
members could not influence the responses given. In the case of groups
composed of family members, an adult member of the family was chosen to ba
interviewed, Fishermen in midstream were interviewed by either calling them
over to the bank or wading to them., Floaters were interviewed upon taking cut
of the river.

On site interviews on the Bittarroot were tzken at four river access sites:
Woodside Bridge, Tucker West, Bell Crossing and Stevensville Bridge. These
sites encompass 19.5 river miles and account for an estimated 11 percent of
recreational use on the Bitterrocot, This section of the Bitterrcot is
dewatered by irrigaticn withdrawals during low-water years (while the section
below Stevensville Bridge is typically replenished by raturn flows).

on the Big Hole River, the study section was between Wise River and Glen - a
stretch that is heavily used by anglers. This 52 mile section of river gets
an estimated 43 percent of toral Big Hole recreatiomal use. Interviews were
collected at nine sites in the upper and middle sections of the Big Hole
River, including: Dickey Bridge, Jerry Bridge, Dewey, Divide Bridge, Divide
Camping and Fishing Access, Maiden Rock Bridge, Salmonfly Access at Melrose,
Brown’s Bridge Access and Glen Fishing Access.

Throughout the four menth sampling pericd, ome interviewer was able to collect
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surveys of all Bitterrcot recreators encountersd at each site. During May,
July, and August, one interviewer was alsc able to interview ail Big Hcle
recreacors ssen. During the salmen £ly hatch, which occurs in mid-June,
hundreds of fishermen, both floating and shoreline, are attracted to the Big
Hole River. With only one person cellecting surveys during this time, some
recreationists weve missed.

In early June, the salmon f£ly hatch begins the Glen area and moves upsireanm 3
te 5 miles per day. Bestween June 10 and June 12, the hatch was seeurring in

the Melreose to Divide area. With only one interviewer, on these three davys,

gome floaters taking cut at Melrose were missed.

During this onslaught of fishing enthusiasts, more effort was made to gather
as many interviews as possible throughout the lengrh of the Big Hole River.
During the sampling day. ome interviewer remained in the sscticn betwsen
Maiden Rock and Glen, while the other interviewed recreators in the upper
reaches betwsen Dickey Bridge and Divide, Each spent eight hours
interviewing, for a total of 16 sample hours per day, and found that it was
possible to interview all recreators at each site, with one exception: during
afterncon and evening hours at Melrose, due te the large number of recreators
beatweer Jume 10 aznd June 12 and the time constraints invelved, it was not
possible to approach each group before their departure from the site.

By the end of June and July, the hatch was in the upper river frem Divide to
Dickey Bridge. Most recreators were found between Maiden Rock and Wise River
during the morning and afterncen hours. Some evening intexvisws tock place in
the lower river near Melrose. Low flow levels on the Big Hole River
contributed to the paucity of the August sample size. The interview day was
split between the upper and lower river. The majerity of interviews tock
place in the upper river. Very few river recreators were encountered below
Melrose in August due to the relatively low water flows.

ur judgment is that the onsite survey procedure successfully provided an
asccurate representation of the characteristics of the population.

While the onsite survey provides considerable information on river users,
nonusers may alse place significant valuss on protecting instreanm flows. Both
users and nonusers were contacted through a regional household mail survey
designed to measure the level and extent of indirect or preservation values
associated with instream flows. The sampling strategy was designed to obtain
responses from 2 wide range of people in the region where the target rivers
were located, rather than cbtain a probability sample representing the views
of a specifically-defined regiomal population. Six populations were sampled:
people listed in the current telephome directories for five Montana areas
{Billings, the Bitterrost Valley, Butte, Helena and Missoula) and Spokane,
Washington. These were selectad to cover several population centers at
varying distances from the study rivers.

Three different mail survey instruments were used, differing primarily in
which river(s) were te be protected in the trust fund question (Appendix A).
In addition to a Bitterroot only and a Big Hole only hypothetical instream
flow trust fund, a five river (Bitterrcot, Big Hole, Clark Fork, Gallatin and
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Smith) version was developed. This group of five rivers was selectad for the
combination of high recreatvicnal use and values plus severe summer dewatering.

The mailing procedure was based on Dillman’s Toeal Design Method, and included
the standard initiazl mailout with cover letter, guestionnaire, and stamped
return envelope. 4 postcard reminder was sent 10 days after the initial
mailout, 2nd a sescond mailing was made to nonrespondents zbout one month
later. A problem with the mail survey {(that may have contributed to the low
response rate) was that the second malling was delayed several weeks so as to
not arrive just before Christmas.

The first section of the mail guesticmmaire asked about peoples’ recrsational
use of rivers, including how frequently they and members of their household
participated in river-related recreatiomn, what activities they did om or along
rivers, the types of experiences pecple desired, and the importance they
placed on recreation compared-te other-uses -of river water -such as irrigation
or hydropower.

The second section asked about thelr past use of the target river(s)--Big
Hole, Bitterroot, or set of five rivers--including nusbher of visits in ths
past three vears, activity participation, encounters with low flow conditicns,
and intendsd future use levels.

The following sectionm concained the contingent valuation gquestions. They were
prefaced by 2 series of four questions dssigned to measurs peoples’
familiarity znd experience with the general chbiective of Increasing instream
flows, as well s&s the trust fund payment vehicle. These questions were asked
bath to collect data and to intreduce the payment cencept and trust fund
payment vehicle to respondents.

The lead-in to the CVM question describad the problems associated with low
flows, and the possible bensfits If flows were increased, The benefits
included those related to recreatiomal use {("people would be able to float the
river later in the summer"”} and those not necessarily related to recreaticnal
use {"many species of birds, wildlife and plants weuld benefit; for example,
better habitat would exist for osprey and river otters”). The gquestion also
included a direct appeal toc nen-users ("Even if you don’t use the ------ River
for recreation, you would know vou are helping to keep an important Montana
river clean and healthy™).

Asking the question this way presumed to measure a "tetal value®™ that could
then be partitioned into direct {recrzational use) and indirect benefits.

The contingent value quesstion was posed in a closed-ended format; respondents
were asked If they would purchase an annual membership in 2 trust fund to buy
water when nesded at a specific dollar amcunt (which wvariesd from §3.00 to
§300,80). If the respendents said no, they were asked if thev’d pay 2 smaller
ameunt, such as §1.00 per year, and, if the answer was still no, they were
asked to describe their reasons for declinimg. If they said yes, they were
asked to specify the maximum amount they’'d pay for such a membership.

Pecple whoe were willing to contribute zny amount were then asked what percent
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of that amount they would allocate to direct use values (their own current and
future use of the river) and the percent allocated to indirect or preservation
values {(reascns apart from their own use of the rescurce, including benefits
to plants and wildlife, and availability for future generaticms). A final
followup question asked people who, 1f anyone, should be responsible for
maintaining adequate flow levels: nc one; the state; the federal govermment;
recreationsl users; or private trust funds. This was designed to assess
people’s attributions of responsibility, a potentially important mediating
variable.

The questiomnaire then asked in a five-point Likert-scaled format how much
pecple agreed or disagreed with each of 23 statements related to pecples’
reasons for holding preservation values. The statements were derived from
largely-untested "hypotheses"” posed in the literature, This part of the survey

_wes puraly exploratory research, designed to see if any. underlying patterms _
could be found in peoples’ attitude and belief systems that might help explain
why people are {or are not) willing to pay for instream flows. The development
af this section is discussed in greater detall im Section VIII.

The final ssction asked about respondents’ gender, employment status,
aducaticn, income, membership in crganizations, and level of demation to
causes and charities. A blank page was provided for additional comments.

A phone pretest of the mail survey was administered to 100 Missoula area
residents in September 1988 using tha Big Hele survey versiom. The pretest
was to establish the feasibilicy of the survey, and to obtain preliminary
gstimates of the trust fund response. The latter was used to establish the
range and distribution of the dichotemeous cholce dsllar bid levels.

The nonrespondent phone survey, conducted inm April 1989, was a very
abbreviated version of the mail survey (Appendix A). The main purpose of the
nenresponse survey was to identify any significant differences between
respondents and nonrespondents., This information could then be used to
extrapclate the mail survey valuation responses to the regional population.

IV. SITE AND RESPONDENT CHARACTERISTICS

This section provides a summary of site and respondent characteristics from
the onsite and mail surveys. Additicnzlly, responses related to flow
preferences are summarized.

4. ONSITE SURVEY

Table IV-1 provides a summary of activity shares for survey respondents on the
Bitterrcot znd Big Hele river study sections as cbserved in the summer of
1988, TFishing is the dominant activity on the Big Hole, comprising 86.8
percent of all use. By comparison, only 40.5 parcent of all recreationists on
the Bicterrooct ars anglers.

Fishing from shore is the chosen activity of about 25 percent of all users on
both rivers, but on the Big Hole there ls much more float fishing (49.6
percent of all Big Hele users arve float fishing or flcat fishing and camping,
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compared te only 14.8 percent on the Bitterroct). The dominant use on the
Bitterrcot is general shorelinme activicy (piecnicking, swimming, etc.}. These
activiries occupy 53 percent of Bitterrcot users compared to oniv 7 percent of
Big Hele users. )

The importance of angling on the Big Hole and this river’s fame iz reflected
in the type of visitor it attracts. Twenty-nine percent of Big Hole users are
from ocut of state {(compared to 16 percaﬁt of Bitterroot users){Table IV-2).
The mesn household income of Big Hole visitors (s $41,5C0 compared to 531,000
on the Bitterreot. Eight percent of Big Hole visitors are on guided trips,
compared to only 0.3 percent on the Bitterrcot. The typical trip to the Big
Hole entails mors time at the site (25.5 hours compared to 6.8 on the
Bitterrcot), greater expense per perscm per trip {8329 versus 5133), and is
less frequently taken., The average Big Hole respondent had taken 2.8 trips so

téspbﬁdéﬁt. ......... Aédit‘ic‘n&‘l‘iy','" Ehig 'B'i’g Hole was considered to-be crowded byZC‘ ......
percent of respondents; only 7 percent of Bitterroot visitors theught that
river was crowded.

The summer of 1988 happened to be one of the driest on record, amd the Big
Hole was particularly hard hit (Table IV-3). June flow on the Big Hole
averaged only 705 cfs (based on Melrose and Wise River pgauge average), or 17
percent of the historical Melrose mean flow. By August flows averaged only 52
c¢fs, or 10 percent of the histcrical mean. The Bitterroot also was below
normal, with August average discharge at 216 cfs (Bell Crossing and Darby
average) compared to the historical average of 376 at Darby.

Table IV-3 shows the monthly change in respondent characteristics and average
number of individuals sampled per day. Individuals sampled per day is 2 proxy
for use, since a formal use survey was beyond the scope of this project.
Individuals sampled per day is probably a very goecd index to use on the
Bitterroot since it was always possible to sample all individuals chserved at
the access sites. On the Big Hole, which was more crowded that the Bitterrcot
during good flow levels, it was not always possible to sample all individuals
observed. For purpeses below, where use (individuals sampled) is regressesd on
flows tc estimate the model in equation 12, this has the effect of
underestimating the influence of flows on use for the Big Hele. Accordinmgly,
the quantity =ffect as defined previcusly is conservative. For the several
days in June (during the salmon fly hatch) when two interviewers were present
on a given day on the Big Hole, the use index of individuals sampled per day
used in estimating equation 12 is based on an average of the two interviewers’

samples.

Based on individuals sampled per day, use on the Bitterroot peaked in July and
on the Big Hole in Junme. On beth rivers there was increased nonresidsnt usea
over time. On the Bitterrcct, only 2 percent of May users were nonresidents,
compared te 2§ percent by August. The absolute change was even more
proncunced on the Big Hole, going from 16 percent nonresidemt use in May to 63
percent in August. While visits on the Bitterroot averaged around 5 hours
onsite through the summer, on the Big Hole trip length changed from 17 hours
cngite to 30 hours,

Foy thﬂtyeartc . .this....rive.r...c.ampa.red... toag&tripsfsrthea\;erage Bitterrolt
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Varizbles describing the gquality of fishing on gach river during the sampling
veriod are reccrded in Table IV-3k. Monthly averages were estimated for the
number of trout caught (TROUTSF) and the hours fished (HOURSF) at the time of
the interview. The average number of hours fished were significantly greater
on the Big Hole than the Bitterroot for May, June and July. A welghted
average indicated that Big Hole Fishermen fished 6.54 hours per trip while
Bitterroct respondents fished only 1.39 hours per trip during the three
months. In August the hours flshed at each river were not significantiy
different. The number of crout caught was significantly higher on the Big
Hole than the Bitterroot throughout the summer of 1588, The weighted average
for TROUTSF con the Big Hele was 5.77 trout versus &.56 trout on the
8itrerroot. The monthly means for the number of trout caught per hours,
SUCCESS, was computed as TROUTSF/HOURSF. For May-July, SUCCESS was
significantly greater on the Big Hole than the Bitterroot with a weighted

sverage of .318 fish per hour on the Bitterroct versus (818 fish per our on
the Big Heole.

The average trout catch statistics in Table IV-3b indicate that the Big Hole
is & generally higher qualitvy fishery than the Bitterrcot, at least as far as
angler success ratas,

These catch statistics in Table IV-3b also show how catch rates changed cver
rhe course of the summer om each stream. Om the Bitterroct, the August
success rate of .35 trout/hour was approximately double the May-June success
of .28 trout/hour and also higher than the July .35 trout/hour. On the Big
Hole, the August success (.85 trout/hour) was almost as high as in June {.5C
trout/hour) and higher than May (.77) or July (.55). The high June success
on the Big Hole is probably due to the excellent fishing that results from the
salmon fly hateh. The pattern of generally high success in August may have
several explanations. One cause may be that August anglers are likely to be
the more dedicated, highly skilled anglers; this is reflected in the fact that
8 greater share of August anglers on both rivers are nenresidents. Another
factor is that with the extremely low flows of 1988, fish were concentrated in
limited areas and were more easily caught. Discussions with fishery
biclogists disclosed reports of very high ecatch rates on the Big Hele in late
summer, Some guides reportedly quit fishing as they felt it was unethical to
take advantage of the trout vulnerabillry,

1t was bevond the scope of this study to attempt Lo build a formal medel to
explain why success varied over the summer for the om-site samples. However,
it is likely that flows, the timing cf insect hatches, and angler skill levels
would be important facters. With regard te flows, it is important Lo note
that while the short-term effect of low flows may be to actually increass
angler success, the long term effect is likely to be negative. For example,
biclogists are finding that on some streams that were heavily impacted by lovw
flows in 1988, 2n entire age class of trout Is missing. This effect of flows
on reproductive success and survival would require a multi-year model to
incorporate these lapged relationships.

Pable IV-4 summarizes flow-related respomses by river. The majority of users
on beth rivers felt that the flow was adequate for their purposes 2t the Cime
of interview. Only 19 percent of all Bitterroot respondents aznd 31 percent of



Big Hole respondents would have preferred higher flows. However, for July-
August respondents 30 percent of Bitterroct visiters and 539 psrcent of Big
Hole visitors would have preferred higher flows. It appears that low flows
were perceived te be more of a problem om the Big Hole than the Bitterrcet in
1988, {This is not surprising given the relative absclute flow levels
described in Table IV-3.) This is also reflected in the comments recorded
regarding flow. Of those commenting {(cnly about 20 percent om each riverx), 65
percent of Big Hole respendents said the flow was "too low" compared to Il
percent of Bitterrcet respondents.

Given & greater share of local users, it is not surprising that Bitterroct

visitors were more informed in advance of their trip as to flow conditions.

Fifty-nine percent of Bitterroot visitors kmew the flow conditions in advance
___________________________________ of their trip compared to. 50 percent of Blg Hole users. The main scurce of

dnformation . on-fiows.on. both rivers was past expsrience.. ... ... .. ...
B. MAIL SURVEY

This section provides a brief overview of respondent characteristies for the
mail survey. A summary tabulation of survey responses is provided in appendix
C. Additionel discussion of respondent characteristics for the mail survey is
deferred to Section IX, where it is convenient to describe the mail responses
in comparisen with the nonrespondent survey.

As noted previously, the population sampled was not a random population sample
of Montana residents, but it is still useful to know how similar the
respendents are to population average demographic chavacteristics. This
comparison suggests that extrapclation from our sample to a population of
Montana residents weould not be appropriate.

S8ixty-nine percent of the respondents wers men, compared to about 50% of the
Montana populaticn, accoerding to the 1380 census. The higher propertion of men
in our sample likely resulted partly from the sampling method (more telephones
listed in names of males) and the nature of the study (higher non-response
among women, who ate less likely to participate in river recreation. McCool
{1586), for example, found in his statewide survey that 70 percent of the men
sampled had fished in the last 12 months, comparsd to 42 percent of the women.

The respendents alsc had completed more years of education than the average
for Meontana residents; the 1980 census reported that 15 percent of Montanans
had completed college or taken graduate courses, compared to 26 percent of
McConl’s statewide sample and 43 percent of ocur respondents.

4 high proportion of our respendents (26 percent) said they were retired; 20
percent of our sample was aged 63 years or more, compared to 15 percent based
on the 1980 census. However, the difference also may be due te an increase in
the average age of Montana residents, and the proportion of respondents in
other age catagories closely matches the 1580 findings.

The statewide survey conducted in 1986 by McCeol found that 36 percent of the
population had fished at least once (and a median of 12 days) in the past 12Z-
menth peried. In addition, 25 percent of Montanans had floated a river or
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stream in the last 12 months: residents of DFWF Regions 2 and 3 in west-
ecentral and southwestern Montana fleated the most (32 percent reported
fleating in the last 12 wonths), while residents of Regions 6 and 7 in eastern
Montans Floated the least (about 18 percent reported floating in the last 12
menths). Forty-two percent said they had gone swimming in a lake or wiver in
Montsns.

The present survey did not ask these idemtical gquestions, but some comparisons
can be made. Twenty-sevan percent said they visit rivers mever or rarely, and
another 31 percent said they visit rivers sometimes (several days a vear). Thes
remaining 41 percent said they visit rivers frequently or very frequently--at
least 11 days a year. This seems to be a higher rate of participstion than
that obtained by the 1986 survey. However, that question ancheored

participation to the previcus 12-moenth pericd, so the two flgures are not
directly comparable.

Vigitation was strongly linked te distance from the rivers; one or more visits
to the target river(s) were made in the last three years by 85 percent of the
respondents from the Eitterrcot velley, 74 percent of the Butte residents, 65
percent of the Missoula residents, 37 percent of the Helena residents, 34
percent of the Billings residemts, and 20 percent of the Spokane residents.
The same patterns held for number of visits; 35 percent of the Bitterrcot
valley residents and 25 percent of the Butte residents had visited the
river{s) 21 times or mere, compared to { perzent of the Spokane and Billings
residents.

V. ESTIMATED EQUATIOHNS

The general procedure for producing the dichotomous chelce model estimates
reperted in this section was to estimate separate logit models for =2 large
subset of the theoretically plausible independent variable combinations. The
maximum likelihcod-based logit model in SPSSX was used on a main frame VAX,
Only the end result of this estimation procedure is reperted here. The models
reported are gemerally those estimates with the largest number of
statistically significant (at the 99 percent level based on 2 t-test for the
regression ccefficient) variables. This procedure was utilized in part because
of trhe absence of 2z step-wise procedure in 3PSSX and because of the
limitations of the goodness of fit statistic repcrted in SPSSX (the chi
square). For several of the logit problems, where there was significant
multicellinearity ameng the independent variables, several specifications are
raported.

Ordinary least squares regression results reported (for example, for the
relationship of use to flows) wers computed with the SPSSX stepwise regression
procedure., Models reported are based on the step with the last variable
included having an estimated ccefficient significant at the 90 percent level,
based om a C-test.

4. CN-SITE SURVEY

The major relationships to be estimated from the on-site survey are the effect
of flow onm valuarion and flow on use. These are of courss the fundamental
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elements in the instream flow valuation model summarized in Equation 6
{Section I1.0.}.

CURRENT TRIP VALUATION

The logistic response equatioms for current trip valustion are provided in
Table V-2 (Bitterroot) and V-3 (Big Hele). Variable definition is provided in
Table V-1. The major explanatory variables are the offer bid level, income,
trips taken so far this year, hours on site {trip length}, age of respondent,
a dummy variable for residence (Montana squals 1), and discharge. The latter
equals actual average daily cubic feet per second (cfs) discharge at 0.8,
Geological gauging stations at Darby and Bell Crossing (Bitrerroot) and
Melrose and Wise River (Big Hole) for glven sample days.

For the Bitterrsct, three baslc equations are provided: complete sample,
shoreline activity group only and fish/float activity group only. In all
equations, the bid variable is negatively correlated (as expécted) and highly
significant. Additionally, income, trips so far and trip length have the
theeretically expected sign and in most equationms are highly significant. The
trip so far variable has the interpretation of quantity demanded, and as
expected has 2 negative sign. Discharge is positively and significantly
correlated to the log of the odds of a pesitive response; this indicates that
trips taken at higher flow levels are more valuabls, other things equal.

On the Big Hele, expected signs and highly signlficant correlations alsc hold
for most veriables and subsamples. Four specific equations are reported: two
versions for the complete sample and twe equations for the specific
sctivities. Unlike the Bitterrsot, the activity split on the Eig Hole is for
two types of anglers (float anglers and bank anglers). The split om both
rivers was designed to divide the sample approximately Im half.

4 surprising result on the Big Hole is that discharge was not significantly
correlated to the probability of a yes response. When discharge is included
in Equation 1, the t-statistic on this varisble is emly 0.02. This finding
may be due te the dramatic change in sample compesition over the course of the
summer on the Big Hole. As ncted previously from Table IV-3, nonresident use.
increased from 16 percent to 63 percent between May and August. By August,
the only recreatiomists continuing to use the Big Hole bad to be those least
sensitive to instream flows. Because most potential Big Hole users were not
sxperiencing the low flows, Equation 1 provides a probably misleading resulg
cencerning the effect of flows on trip qualicy {(at least in so far as
extrapolating to the entirs population of users).

Some evidence of sample (self) selection bias for the Big Hole is provided by
the onsite logit trust fund results discussed below, It was found that the
probability of a trust fund donatiom was highly and positively correlated to
discharge levels, indicating that individuals present at higher flow levels
placed a higher total value (both direct and indirect motives) on improved
flows over the recreation season.

These findings indicate that an "umexperienced scemario”™ approach may have
been preferable for the Big Hole, since it would permit obtaining flow
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valuation responses at a variety of flow lavels from all respondents. {The
comparative consistency of both approaches for Boyle and Bishop’s Grand Canyon
study may have been in part due te the fact that users cam not so easily self-
gelect the flow level they will experience.}

An interactive varizble was defined for the Big Hole to test if higher flows
resulted in higher trip values for at least the subsample thar prefsrred
higher flows. The variable HISTAGE takes the value of average gauge height if
the respondent reportad preferring higher flows and zerc if the respondant
preferred current or lower flows. HISTAGE and SQHISTAG have rhe expected signs
and are significantly corrslated te probability of a yes response {Equation 2,
Table V-3). While this is informative, this equation can not be used for total
flow valuation purposes since it includes a preferesnce variable that would be

difficule to model

The complete sample eguations are reparameterized as shown in Table V-4, As
noted previously, reparameterization amounts te solving the estimated logistic
equations for log(BID) and taking the antilog. In this fumcticnal feorm,
parameters have the Interpretation of slasticities of the welfare measurs
{efither the mean or median compensating variation per trip) with respect to
the given varisble. Accordingly, the elasticity of willingness to pay (WTE)
with respect to income is positive (.76 on the Bitterroot and .28 on the Big
Hole) and elasticity with respect to trips so far is -.29 and -.38 for the
respective rivers. For the Bitterroct, elasticity of WTP with respect to
discharge is .37; in other weords, WIP increases by 3.7 percent for every 10
percent increases in discharge, other things equal.

Variables designed to measure crowding and congestion were also included in
preliminary versions of the equations reported in Tables V-2 and V-3. The
estimated parameters on these variables were of the right sign, but not
gignificantly different from zerc. It may be noted that Walsh, Ericsom,
Arosteguy and Hansen (1980) found that congestion had a large effect on crip
valuation on a set of Colerade rivers. However, it appears that on average
the Colorado rivers were much more crowded than the Montana study sites. The
Colorado rivers averaged approximately 12 ussrs/mile-day over the sample
season compared to about 2 users/mile-day on the Big Hole and Bitterroot.

DaILY USE PREDICTION

Estimated equations relating daily use levels to flow (and other explanatory
variables) are providad in Table V-6. Variables are defined in Table V-5. The
dependent variable is chserved daily use. The explanatory variables are
discharge (as defined previously) and squared and cubed discharge terms, and
dummy variables for weekend days, strong winds, celd temperature and periods
when the salmen fly hatch was on {Big Hole only).

The estimated use equation for the Bitterrcot has expacted signs for
discharge, weekend and strong winds (and all are highly significant). 1In
sddition, discharge squared and cubed are significant with negative and
positive coefficients respectively. This polynomial fit to the discharge
terms indicatas that use is initially positively related te discharge, peaks
at some level and declines. This is comsistent with the general expectation
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thet use is low at very low flows and at flood levels and is maximized at
moderate flows. The squatiom for the Big Hole shows significant correlation
with expected signs for discharge, discharge squared, weekend dummy variable,
cold temperatures and dates when the salmon fly hatch is on. The estimatad
paraneters on the latter dummy variables are quite large.

The R squarad statistic is failrly high for both equations, at .43 for the
Birtarroet end .58 for the Big Hole, indicating that approximately half the
-yvaristion in the dally use is explained by the models.

ONSITE LOGIT TRUST FUND

_Omsite logit trust fund equations are summarized in Table V-8, with variables

 defined in Table V-7. The key explanatory variables are bid, income, trips in

the last two years, years visiting the river, a dummy variable for fishing
sctivity and discharge. The model for the Bitterrcot has highly significant
estimated paramerers with correct signs for bid, income, years, and trips. It
may be noted that in this case the yes response is for total amnual valuation;
accordingly the expected sign on the trips variable is positive. The model for
the Big Hole includes bid, income, trips and discharge, as previcusly noted.

R. HOUSEHOLD MAIL SURVEY ESTIMATED EQUATIONS

The veluation models for the mail survey are based on both dichotomous cholce
and open-ended format questions on willingness te donate to a trust fund feor
{nstream flews. In the equations reported below, the single river (Bitterrooet
or Big Hols only) responses are combined with the multiple river respomses. A
*quantity of rivers protected” (QUANT) variable was included that took a value
of cne or five for this aggregaticn. When a dummy variable for Bitterroot
river surveys was included in the logit trust fund equatioms described below
{Table V-10), the estimated ccefficient om this variable was not statistically
significant. This implies that the rivers are sufficiently homsgeneous to
permit estimation of & meaningful total willingness to pay (as a function of
number of rivers protected) relatiemship.

Cther explanatory variables for both question formats are listed in Table V-9
and include bid (logit enly), income, distance of respondent residence from
river, gender, days of recreational activity on rivers per year {ACTDAY}, a
dummy variable for planned future use on the river(s) in next three years
(FUTURE), and three existence motive variables: NONUSE, HELF, AND PROTECT.
The interpretaticn and development of the latter variables is described below
in Sectiom VIII. Additicnally, Section IX provides the analysis of
saparability of value components (use, option and existence) is summarized.
Addicionally, several dummy variables are included for direct use: USER takes
a value of 1 if the respondent visited the river(s) in the last three years;
DUMFREQ hes a value of 1 if the respondent reported visiting rivers at least
sometimes (as opposed to never or rarely).

Four ¢ifferent specifications of the complets sample mail logit equations are
provided in Table V-10. Seversl specifications ave presented for two reasons.
The first is that a number of the independent variables had fairly high simple
correlations, indicating a potential for multicollinearity in the model. For
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example, Table V-11 provides Pearson correlation ccefficients for a number of
metive variables. Many of these correlations are .5 to .6, Because of this
high ceorrelation (especially velative to correlation to the dependent
varlable), estimatsd standard ervors {(and accordingly, significance) may be
unreliable. Relatedly, these conditions may also lead to problems with
omitrted variable bias. The appreach taken was to examine a variety of
gpecifications and note the stabllicy of estimated parameters and standard
8TTOrS.

The second reason for looking at several specifications was to provide an
opportunity for sensitivity analysis of the effect of model specification on
estimated direct/indirect value shares. (As noted, these results are presented
below Iin Section IX.)

sxpected. For sxample, QUANT and BID have the correct sign and are highly
gignificant in all specifications. Income alsc has the correct sign, but
tends to decline in significance as additicnal variables are included (Table
¥-10). ACTDAY and FUTURE, measuring current and future use respectively are
highly correlated. VWhen ACTDAY or FUTURE is included aleome, the sign is as
expected and the estimared parameter is highly significant. When both are
included, neither is significant at the 30 percent level. The three existence
motive variables, NONUSE, HELP and PROTECT are alsc highly correlated. The
estimated parameter on NONUSE declines to near zero when HELP and PROTECT are
both included.

The mail survey legit trust fumd equations ars reparameterized as shown in
Table V-12. Again, the reparameterized coefficients can be interprasted as the
elasticicy of WIP with respect to a2 given varizble. Because of cmitted
wvariable effects, some parameters vary considerably across specifications.

Corresponding estimates for the mail trust fund response are provided in Table
¥-13, A major differsnce bestween the logit and open-ended models is that
participation on the latter gquestion format was comsiderably lower. The
gsample size for the logit specifications ranged from 386 to 31% {(the greatsr
the number of variables, the more likely some datz will be missing); however,
only about 40 percent of all respondents completed the cpen-ended gquestiom
resulting in sample sizes of 159 to 165. This sample Is smaller in part
because only individuals that answered "yes" to either the initial legit bid
or the followup §1 bid were asked the open-ended question (316 respondents, or
about 57 percent of the total respondemnts (555) who participated in the
initial logit question). Additionally, of the 316 who could have answered the
open-ended guestion, only 227 (72 percent) actually provided a response.

For purposes of aggregation, individuals who responded “"no® to the 51 logit
question and did not answer the open-ended gusstion can be considered to have
an open-ended format value of zero. A weighted average open-ended value that
accounts for both nonresponse and nonparticipation in 2 the open-ended
question is obtained by mulriplying the mean for the subsample that did
respond by the factor .409 (227/535). This method ¢f aggresgation implies a
value of zeroc to nonrespondents,
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Several different specifications of the open-ended trust fund response
equation were estimated (Table V-13). A general finding is thet estimated
coefficients on key variables are highly significant and of the correct sign.
The overall adjusted R square is, however, only around .20 for 21l
specifications. Because the dependent variable in Table ¥-13 is the log of the
open-ended response, the estimated parameters are elasticities comparable o
those in the reparameterized logit equations of Table V-12.

For both leglt and open-endsd question formats, the key variables from the
standpeint of providing an aggregate estimate of total instream flow valuation
sre distance and QUANT. Beczuse of multicollimearity and omitted variable
effects, these parameters vary considerably acress specifications.

'""ﬁm"a‘ddi“t‘ic‘nal“'esti'mate“'ef“'the"i:ogi c----and---mpen---ended---ques-ti-@-‘n----ﬁerm&-t-s---- for. the .
st fund is provided in Table Vs1l4. The metivation for this set of estimates

18 that the main difference found between the mail survey and nonresponse
survey (Secticn X below) had te de with use {whether the respondent visited
rivers or not). Te provide an aggregate value estimate that takes account ef
nenrespondent differences therefore required a model estimate that included
use variables and other variables common to both the nonresponss and mail
surveys. This is done explicitly in Table V-14 because when motive variables
are included (as in Tables V-10 and V-13), none of the usexr dummy variables
ere significant. Accordingly, equations were estimated for aggregation
purpeses -that contain cnly the key variables: (UANT, distance, USER, DUMFREQ
and gender (Table V-14).

Interactive variables were defined by multiplying the direct and future use
variables times the varicus existence motive variables. The estimated
parameters on these interactive varlables were not significantly different
from zero.

VI. RECREATICN VALUES OF INSTREAM FLOWS

This section describes an application of the model of instream flow recreation
values developed in Section II (equaticns & and 7). The basic elements are
the reparameterized currsnt trip valuation equations (Table V-4) and the use
equations (Table V-6). In the notation of Section II these correspond to the
W(F,5,Q,Y) and Q(F,2) relationships respectively where W is willingness to pay
{compensating variation per trip), F is discharge or flow, g is quantity
demanded (seasonal tripe), Q is tetal daily use, and ¥ znd 2 are vectors of
explanatory variables. As noted previously, no useable estimates were
identified for rhe relatiocmnship of frip valuatien to daily use levels
{congestion) or of the relationship of daily use and seasonal use at 2 given
point in time. Accordingly, in the application described belew the current
trip valuation model is simplified to only include the effect of flow om
willingness to pay (W(F,Y)) with all other variables held constant.

Before examining rhe model estimates, it is useful to summarize average
welfare measures for the current trip valuation medels. Thess results are
presentad in Table VI-1 for the multivariate equations of Tables V-2 and V-3
evaluated at sample means. Hean welfare measurss are presented for various
truncation levels. The mean value for the Bitterrcet based on truncation at
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the sample maximum offer of $2000 is $244 for the complete sample, 5419 for
the fish/float activity group and 5104 for the shoreline activicy group. The
rruncated means decline te §168, $240 and $89 respectively at $300 bid
truncaticon level, The fish/flcat WIP distribution i{s evidently the most
skewed, as evidenced by the considerable sensitivity of the mean te the
truncacion level. In other words, the mean of $419 for anglers is heavily
influenced by the very high values on the part of a few individuzls. The
corresponding median values are $102, $184 and $49. A basic finding is that
sll measures indicate anmglers place a value on current trips that is three te
four times that of shoreline ussrs.

The msans for ths Big Hole at $20C0 truncatiom level are $303 for the complete
gample, 5315 for float englers, and $239 for bank anglers. The corresponding

madians are $13&, 5171, and £76

Turning te the imstream flow valuatlon model, it is ussful to recall that the
final output is either total wvalue (per day for the study secticm) or marginal
value (dollars per acre foot). Computation of the latter requires taking the
partial derivatives of the basic equations (as in Sectiom I1’s Equation 7).
Table VI-2 provides a wvariable list of the basic components of Equation 7 and
Appendix D provides the computational algorithm used to generate the values.

Results for the BRitterrcot ars provided in Tables VI-3 to VI-5. Table VI-3
shows the valuation and use cempenents at various fleow levels ranging from 100
to 3000 cfs (which was approximately the range of flows during the scudy
season). Daily use levels (USELl) vary from 94 users per day at 100 cifs to a
maximum of 126 at 1100 cfs down tec 62 at very high flews (3000 cfs)(Figure VI-
1). Valuation per day (currsnt trip values divided by sample days/trip) for
logit means (DAYWIMN) increases from $62 at 100 cfs te $220 at 3000 cfs. The
corresponding logit median based value begins at $27 per user per day. The
"guantity effect” (dQ/dF*W(F,..) or QUTIMN) is $2.16 per acre foot at 100 cfs
and declines to zerc near 1100 ofs and is negative thersafter. This is the
value of instresm flows through the effect on daily use levels; the marginal
zerc value at 1100 cfs of course reflects the fact that the darivative of the
total use eguation goes to zerc whers total use is maximized.

The "quality effect” (dW/dF*Q(F..) or QUALIMN) is $11.06 per acre foot ar 100
cfe and declines to $.86 ar 3000 efs. This is the effect of changing flows on
the guality of the recreational experience as reflected in changed current
trip waluaticon,

Total values per day as a function of flow levels and marginal values
{dollars/acre foot) for the Bittervoot are shown in Table VI-4 and Figure VI-
2. Tetal value per day is $5860 at 100 cfs, is maximized at around $20,800 at
1700 cfs and declines te $13,600 at 3000 c¢fs. The corvesponding marginal
value ranges from $13 per acre foot at 100 cfs to zero at arcund 1700 cfs and
is negative thersafrver (Figure VI-3}. 1In other words, increased flows over
1700 cfs actuszlly reduce recrsaticnal values given the mix of recreatiom
activity on the Bitterroot. Corresponding values for the median are also
provided,

Tebkle VI-5 providaes a comparison of the model presented asbove with a
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simpiified model where only the partial derivative term in either the guantity
or quality effect measure varies, while the valuation or use term is held
constant at average levels. For example, the quality effect is

dW/AF(F. )Q(F,..). When Q(F,..) is held constant at average seasonal use
levels, the quality effect is overstated at low flows (becauss use levels are
at constant average levels not at the low level of use actually likely to
occur at low flows) and at flows, For example, at 100 cfs the correct qualitcy
effect is $11.06 (QUALIMW), while the constant use qualicy effect (QUDYMHL) is
$13.69. The two are of course similar at flows that correspond to average use
levels, and again diverge at high flows. This constant use quality eifect
correspends to the model used by Daubert and Young (1981). The latter model
does not include a quantity effect. The net differences of the curremt model
and Daubert and Young’s model can by seen by comparing QUADYMNL in Table VI-5
with DTOTIMN in Table VI-4.

A symmetric interpretation can bs made of 2 constant valuation quantity effect
model (column QUTNMN1) and the quantity effect of the current model {GQUT1IMM)
in Table VI-5. The QUTNMN] estimate corresponds to an application of the
methodology introduced by Naraysnan (1986). A further limitation of the
latter medel is that it of course ignores gquality effects. For example, the
Narayanan model overstates the quantity effect at low flows ($5.87 at 100 cfs
vs §2.16) but understates total recreational valuation (§5.87 for QUTNMNL vs
$13.22 for DTOTIMN).

This critique i1s limited te a discussion cf the underlying theoretical
valuation model. In some particulars of methedelogy., the applications of
Daubert and Young and Narayanan may well be superior. For example, an
application that utilized Daubert and Youmg's careful use of unexperienced
scenarics may have resulted in a good estimate of the flow-trip valuation
relationship on the Big Hole. As it was, use of actual flows did not succeed
for the possible reasons outlined above - primarily a dramatic change in
sample composition over the summer. Because only daily use levels were found
to be a function of flows on the Big Hole, the application to this river is
essentizlly a Narayanan constant valuation quantity effect medel. In other
words, the marginal value of flows is simply dQ/dF(F)*W where W or willingness
to pay is constant at the sample mean.

Results for the Big Hele are provided in Tables VI-6 and VI-7. The mean value
per acre foot for the Big Hele, even without measuring the quality effect, is
around $14 at 100 cfs and declines to zero at around 950 cfs, The range of
flows modeled for the Big Hole is 50 te 1500, again corresponding to the
sample season observed flows.

Because of the unusual drought conditions encountered in 1988 and because of
the particular limitations of the Big Hole model, one should be cauticus in
making any comparisens of water valuss between the two river basins.
Menetheless, the alloecative implications of these models can be noted.

Locking at actusl flows in August of 1988, the discharge on the Big Hole was
around 52 cfs and on the Bitterroot was 215 cfs. The relative marginal value
of increased flows at these levels (based on the analysis in this section) are
$14.33 on the Big Hole versus $10.11 on the Bitterrcot based on logit means.
In othaer words, an extra acre foot of flow in the Big Hole in August of 1588
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would have vielded approximately 50 percent greater net benefits compared te a
corresponding marginal acre foot in the Bitterreet.

VII. RECREATION AND PRESERVATION VALUES OF INSTREAM FLOWS: ONSITE TRUST FUND

The seccnd contingent valuation exercise in rhe onsite sample consisted of a
trust fund donation to keep flows st the respondents “preferred level”™. A
series of questions prior to trust fund question established the respondent’s
preferred level. Specificzlly, each individual was asked if they would have
preferred to visit the river at = different flow level. Those who preferred a
different level were asked how many inches higher or lower than current level
would be preferrsd.

__The analysis in this secticn examines the trust fund and preferred flow =
..responses .of .users surveyed onsits to estimate a value per acre foot of water.

This value might be viewed as zn annual watar purchase budget estimate (the
payment vehicle was an anpual membership in the trust fund). It iz alsc of
interest to compare the results to the current trip valuation approach. Other
things equal, the latter should only reflect direet recreational use values,
while the trust fund should include option and existence wvalues on the part of
the user. One would therefore expect the trust fund valuation of a given flow
increment to be higher than the current trip valuation based on estimates of a
corresponding flow increment,

The mean and median user trust fund donations (based on the logit equations
reported in Takle V-8) are shown in Table VII-1. The mean based on a
truncation level of $10C0 (the maximum bid offer in the sample) is $80.16 for
the Bitterrcot and $119.70 for the Big Hole. The medians are much lower,
$12.47 and $16.36 respectively, indicating that the WIP distributions are
quite skewed and that the means ave strongly influenced by the upper tail of
the response distribution,

The estimates reported here are based on onsite sample means for years
visiting the site and for discharge, but for mail survey mesns for income and
trips in the last two years. The latter are used because the onsite sample
frame identifies characteristics of the average trip, but oversamples more
frequent users. Accordingly the onsite means are appropriate for the current
trip valuation estimates (Section VI) where valuation is for the typiecal trip.
However, for the trust fund an estimate is required for valuation for the
typical user. Accordingly sample means for visitation frequency and income
are tsken from the mail survey sample frame (for users only) which provides a
better estimate of typical user characteristics. The sample means for trips in
the last tws vears are provided im Table V-8; for example onsite users
reported an averazge of 13.0 trips in the last two years, while mail survey Big
Hole users had an average of only 3.9 trips in the last two years.

The next seriss of Tables VII-2 to VII-4 establish a sample average preferred
flow level for each river and the ameunt of water that would be required in an
average vear to achieve the preferved flows. Table VII-2 shows the preferrad
river gauge height by month and by subsample preferring current flows, higher
flows or lower flows. As discussed in Section IV, there is an increasing
gshare of respondents that would prefer higher flows over the course of the
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summer in response to the decline im current actual flows (see alsc Table 1IV-
4). The average preferred stage height (based on 2 weightsd average of the
data in Table VII-2) is shown in Table VII-3. This declines dramatically on
the Ritterroot from 4.8 feet im May to 2.76 feet in August. The very high
gauge height in May and June reflects the large share of respondents satisfied
with current flows at a time when the river is quite high. The Big Hele
tesponses are more stable at 2.6 to 3.0 feet for all four months. Table VII-3
alsc shows a conversion of river stage height to discharge (cfs). For the
critical menths of July snd August, the preferred flews on the Bitterroot are
836 and 747 ofs respectively and on the Big Hole are 592 and 879 cfs.

It is of interest to compare these respondent preferred flows teo the minimum
instream flows established by biclogists who have studied these rivers. The
basic method employed in Meutana by biologists to establish minimum flows is

the wetted perimeter method (Nelsen, 1984), This approach is based on the

relationship of flow (cfs) to the amount of wetted stream bottom established
at typical riffle locations. For the Big Hole River, Montana Department of
Fish, Wildlife and Parks (DFWP) is recommending a minimum instream flow
reservation of 800 c¢fs in DFWP Reach #2 (Pintler Creek to Divide Dam) and 630
cfs in Beach #3 from the old Divide Dam site to the mouth (Nelson, 1%98%). OGur
study section is essentially centered on the old Divide Dam site and overlaps
both DFWP reaches. Interestingly, the DFWE recommended minimum flows are very
similar to the respondent preferred flows. 4n additionzal perspective on Big
Hele flows is provided by Nelson {(1989) who estimates that most people quit
floating at flows of 500 to 600 cfs.

Spoon {(1587) has written zn extensive and interesting evaluation of the
biclegical impacts of instream flows in the Bitterroot. Speon’s study focuses
on the effects of water releases from Painted Rocks Reserveir on the West
Fork. He reports a wetted perimeter based estimate of minimum instream flows
for the "dewatered ssction” {our study sectiom} of 402 cfs. Spoon also reports
2 minimum flow for drift beats and rafts of 130 cfs. In the case of the
Bitterroot, angler preferred flows are almost double the minimum flows based
on bilological productivity.

Preferred flows are compared to historical fleows in Table VII-4. BEacause a
leng term record is omly available at one gauge on each river, the two-gauge
average (which is more representative of the study sections) must be
interpclated., The estimated historical flows for June are adequate when
compared to preferred flows on both rivers. The historical average flows for
July are also similar teo preferred. For example on the Bitterrcot, average
histerical flews in July are 8352 cfs, while preferred is 836. However,
comparisons of these averages understate the actuzl average amount of water
that would be needed ro maintain 2 ninimum flow of ¥36 cfs in July. It is
instead necessary to look at the year by vear histerical deviation from the
preferred lzvel. The sum of these negative deviations from preferred levels
averages 176 cfs over the last 20 years for July on the Bitterrsot. This
zethod indicates that on sverage 413 zdditional cofs would be needed in Augusc
on the Bitterroot and 103 and 598 cfs for July and August respectively on the
Big Hole (Table VII-4}.

There is 2 possibility that historical records overstate current expected
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flows because of increased irrigation. Discussions with U.S. Geclogical Survey
personnel indicated that this is unlikely and in any case difficult te
establish given existing data.

In order to estimate an aggregated trust fund, it is necessary to estimate
total use in the study sections. The onsite sample frame, given budget
constraints, was designed to provide s sufficient sample of river users for
the valuation estimates. Estimating use was a second order comsideration,
Given these limitstions, our use estimate (derived in Table VII-3), relies
heavily on previocus use estimates by DFWF. DFWP has conducted annual "fishing
pressure® surveys for a number of years, based on a large mail sample of
fishing license holders. Estimated fishing pressure (user days) is available
by stream and stream reach. These estimates for 1985 were interpolated (based
on the river miles im the study sections) to estimate total angler use in the

study section. Based on a study by Hagmann (1973} of the Clark Fork River, it
is assumed that 65 percent of this use is in the months of May-August. The
ratio of anglers te total use from the omsite survey was used to inflate this
summer anglsr use estimate for the study sections to an estimate of total May-
August days of use of arcund 10500 for the Bitterrcot and 15300 for the Big
Hole. Comparing average daily use for this 123 day season to our observed
user sample indicates a sample fraction of .08 te .09 on the two rivers. In
other words, on any given day our interviewer observed/contacted approximately
10 percent of the actual users present in the study sectioms. (It may be
noted that this sample fractionm was used in Section VI to estimate votal value
per day based on the current trip responses.

Total summer seascn river users was derived from the total uses estimate by
dividing by days of use per user from the mail survey., Total summer ssason
users of the study sections is estimated to be 1850 on the Bitterrcot and 3700
on the Big Hole (Table VII-5).

Based on the estimate of total users and mean trust fund domation per user, an
instream flow trust fund vehicle limited to current river users ylelds a value
of §1469,000 on the Bitterroct and $446,000 on the Big Hole. This estimate is
not construed to be the actual momsy that might be raised through such a2 fund,
which will depend on question format and payment vehicle. Additionally,
transaction costs have not been estimated or deducted. However, this treatment
is symmetric with the current trip valuation appreach, and follows the
convention in the economics literature.

The preferred flow reguirement in cfs can be converted to acre feet needed to
mezintain preferred flows through July and August in a typical year. The
totals are 30,000 acre feet on the Bitterroot and 43,0800 om the Big Hole.
Comparing required additicnal flows to the trust fund, a marginal value of
$5.10 per acre foot is derived for the Bitterroct and $10.34 for the Big Hele.
Again this is for az single vespondent-defined scenaric - prefervred flows. This
increment is quite large and possibly unavailable. HNonestheless, this marginal
value can be compared to the results from the current trip valuation approach.
Referring to Tables VI-4 and VI-7, an azpproximate marginal value for these
increments on the Bitterrcot is around $6 and on the Big Heole is $7. The
expectation that the current trip values would be lower than the trust fund
approach only holds for the Big Hole. However, given the uncertainty
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regarding our estimate of total recreational use in the study section, the
similarity of estimates from the two approaches is, if anything, encouraging.

1t may be noted that the trust fund estimate presentsd thus far may be osverly
conservative. As a practical matter, delivering water to the dewatered
section of the Bitterroet will likely sugment flows and benefit recreationists
sn the entire river, If this is the case, assuming that only study section
users (11 percent of total users on the Bitterroot) would support the trust
vastly understates the value per acrs foot of water. The cpposite extrenme is
to assume that all users would participate in a2 trust fund to the same extent
as the study section sample. In this case the acre foot values are 544 on the
Bitterrcot and $24 on the Big Hole. (The increase on the Big Haole is
ralatively less because a larger share of users are In the study saction - 43
percent.) '

YIZII. ANALYSIS OF PRESERVATICN MOTIVES

The objective of this sectiom is to utilize the mail survey responses Lo
describe peoples’ pessible reasons for being willing to pay for instream
flows, and, in particular, the variables predicting willingness to pay for
current users and non-users of the rivers studied. The perspective in this
saction is primarily that of soclal-psychology.

The basic data for this analysis was collected, as previcusly described,
through the mail survey. Necessary informationm included respondents’
demographic characteristics, recreational use of rivers, and other beliefs,
attitudes, behavior, behavicral intentions that were likely toc influence--or
at least be related to--willingness to pay for instream flows. The findings
reported in the other sectioms of this report incerpcrate many cf these
variablaes, but are done in the aggregate, predicting, for example, the mean
amount different categories of people are willing to pay. The results reported
in this section, in contrast, are designed to explore simple and basic
relationships between willingness to pay (defined somewhat differently here)
and the other study variables. Additionally, the analysis is presented that
identifies the specific existence or preservation motives used in the economic
models.

This secticn is organized into four parts: definitien of the dependent
variable, possible reasons for preservation values, analysis of effects on
willingness te pay through crosstabulations, and multivariate prediction of
willingness to pay.

4. DEFINITICON OF THE DEPENDENT VARIARLE

The basic sconcmic findings for the maill survey are discussed below in
sections IX and X of this report; they ars summarized here only in enocugh
detail to provide a foundation for defining the primary dependent variable
used In this section, :

There's been a fair amcunt of discussion in the literature on what type of
measure stated willingmess to pay constitutes. Economists have treated
statements about willingness-to-pay as behavior, while social psychologists
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statements should be considered at best as behavieral intent and more likely
as a general attitude toward the topic at hand, whether it be instream flows,
aly qualitcy, fishing, or big game hunting.

Regardless, the goal for the anslysis in this section was to identify an
economic response that could be used as a dependent varisble, to see what
bhehaviors, attitudes, and beliefs would correlate with pecplas’ willingness to
pay for instream flows.

Ome variable considered was willingness to pay the amount filled in on the
survey form fer an annual membership in the trust fund. Eight percent of the
sample (41 people) said they would pay the amount listed; of these, one-third

_hed been presented with the lowest amount listed ($5.00 annual menbership}?mm_ -
and an sdditional cne-fifth had been presented with the second-lowest amount

{$10.00). Dut of the 239 pecple who had been asked if they would pay either
§10G, $200 or $300, just one person agreed to purchase an annual membership.
While appropriate for a logistic regression model, this variable does not make
a good dependent variable for purposes of this section because unacceptably
small cell sizes would have resulted when anzalyzed in conjuncticn with other
variables.

Wiliingness to pay at least $1.00 a year to augment instream flows was another
possible dependent variable. Of the people who responded to this, 32 percent
said they would pay $1.00 a year, and 48 percent said they would not. This
breakdown provided a much better sample size for other analyses.

However, only pecple who respended "me" te the dichotomous cholce question
answerad the $1.00 question--so use of this as & dependent variable would omit
people who agreed to pay the stated amount, obviously another population of
interest despite the small sample size. In addition, a followup question asked
in an open-endsd format the meximum amount pecple would be willing te pay (if
they were willing to pay 1.00), alsc valuable information; nearly 200
respondents said they would pay more than 1.00, with a mean of about 13.00 and
a median of 10.00.

Therefoere, people were divided into three groups: those who were not willing
te pay any amount {n=241); those who were willing to pay 1.00 (n=$9), and
these who were willing to pay more than 1.00 (n=202). This variable was then
analyzed with the other variables te shed light onm wvariables related te
megmbership of these three groups.

Most analyses demonstrated that there were significant differences betwesn
pecple whe were unwilling to pay and those who were willing to pay more than
1.00. The people whe were willing to pay just 1.00 were a difficult group to
predict, resembling the nonpaying group on some variables and the over-1.00
group on other variables. For this reason, most discussions that follow focus
on the other twe groups. This finding also suggested that it would be
misleading or at least confusing to lump the 1.G0-only group in with either of
the other groups for anslyses.

Cme explanation for the incomsistent responses is that this variable is
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measuring susceptibilicy to the high-ball technigue, not willingness to pay
for instream flows,

The highball technigue, along with the lowball technique, have long been
favorite ways to persuade pecple to undertake a certain behavier. The highball
technique refers to first asking someone to perform an unreasonable or
difficult task; the large proportiom of 100, 200, and 300 dollar starting bids
used in the current study would certainly qualify for this. Then, people are
asked to comply with an essier or more reasonable request, inm this case,
paying & token amount such as 1.00. Social psychologists generally have found
that compliance with the easier request is higher when the initial, rejected
request is made than when the resasonable request is made alome.

The lowbell techrique 1s similar, only the token request--to which almost
‘everyone agrées because compliande 1 very easy, 1s followed by & request to
perform 2 more difficult or invelved behavicr. The finding is similar; people
generally comply more with the sscond (target) request if it’'s accompanied by
the first cne than when the target request is mads zlone. Interestingly, the
sequence of questions on the survey form comsisted of beoth the highball
technlque (the initial bid amount) and then the lowball technique (asking the
maximum amount L1f people agreed to just 1.00).

if the pay-1.00 only category of the dependent variable is dominated by people
vulnerable to the highball techmigque, for whatever reason, then it would
follow that their responses regarding other dependent and independent study
varizbles would tend to be somewhat random and unpredictable. While some of
their responses did tend to fall somewhere between those of the other groups,
as would be expected, this 4id not occur in any particularly consistent,
reliable fashion.

This alsc peints out another characteristic of the economic findings--that the
crder and context of questions has an effect om the responses. For exanmple,
the results could vary if the lowball technigue, instead of the highball
technique, was employed first. The actual effects of question context and
wording would have to be studied by using side-by-side alternatives to sees
whether any systematic differences smerged.

Another key economic finding was that, as has been found in previocus studies,
pecple allocated greater amounts of their mesmbership fee to indirect than to
direct use values, Users and nonusers alike allocated a greater preoportion of
their payment toc indirect values; &2 percent azllocated more toward indirect
than direct, while 31 percent allccated equal amocunts toward each and jusc
seven percent zllocated & larger preoportion toward direct use. Thess
proporvicns differed between users and nonusers; 72 percent of the nonusers
allocated more to indirect valuss, compared to 36 percent of the users.
Similarly, 24 percent of the nonusers allocated their payments equally,
compared to 34 percant of the users.

At first it’s surprising that 28 percent of the nonusers allocatad equal or
greater portions of their payments to direct use vaiues. However, of the
current nonusers of the target rivers, 21 percent said that other family
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members scmetimes or frequently participated in river recreation, and 26
percent planned to start visiting the target river(s) themselves. The
allocation guestion had besen worded to include values expected from future
recreational use, so the finding is reasonable.

Intended use was related to donation among current non-visitors. Thirty four
percent of the respondents who said they planned to visit the target rviver(s),
in the next three years wers unwilling tc donate (and 4% percent said they'd
pay more than s dollar), compared to €5 percent of those who were not plamning
te visit the target river(s) in the next three years {(and only 20 percent were
willing to pay more than a dollar). Roughly equal proportioms of each group,
about 15 percent, said they would pay 1.00, but no more.

Thus of the pecple who did not currently vislt and had no intentions of

wigiving (whoe cooprisad abeur 34 percent of the respondents)y; IF percent were

“Willing €6 pay something: these, perhaps, were the trus altruises inm the
sample (although they may visit other rivers for recreation). In fact, B4
pereent of the pecple who didn’t plan to visit in the next three years
allocatad the majority of their memberships to Indirect values, compared to
55 percent of those who plammed te visit in the next three years.

B. POSSIBLE REASGNS FOR PRESERVATION VALUES

The responses to the 23 questicns exploring beliefs, attitudes, and behaviocrs
potentially relatéd to peoples’ willingness tc pay for instream flows (aside
from onsite use) ars listed belew in order of agreement. The rssponses provide
e strong foundation for values other than those stemming from perscnal use of
the rivers; %7 percent of the respondents said that people can value a river
sven if they don’t visit it, suggesting that nearly everycone understands--and
accepts--the concept of non-use values.

Furthermore, the majority of respondents demonstrated concerns hypothetically
related to non-use values. This is what one would expect gilven that these are
pecple who made the effort to complete and return the survey, but the strong
ievel of agreement with 211 the guestions was nct expected.

However, the strong agreement posad a problem for further analysis because
little varilation was available tc explain using other varisbles. For example,
for many questions the only variation available for analysis was the
distinction betwsen "strongly agree”™ and "agree,” not as critical a
distinetion te explain as the differemce between agreement and disagreement.

The main reason for including these 23 diverse questions, however, was to see
if they would group together in any meaningful way. Any resulting groupings--
items that correlated with each other but not with the other variables--could
indicate general concepts underlying pecples’ responses.

This was acccmplished using a factor snalysis with varimax rotationm (SPSS,
Inc. 1985). Five factors emerged, sach representing a somewhat distinct
dimension of possible reasons for valuing Instream flows, apart from one’s
past or intended use of the rivers. The five factors accounted for 36 percant
of the variance. Bearly 211 of the 23 icems had been intercorvelated, so some



49

of the factor loadings were in the .50 range, suggesting that the factors were
not crthogonal. However, the factors that emerged had face validity, and the
emergence of this set of factors allowed some comment on previcusly advanced
taxonomlies of value. Thess comments should be viewad as tentative--more as
concerns worthy of further study than cenclusions about the nature of indirect
velues. Of course, the sclution depended on the questions asked, so the
results did not exhaustively deseribe all motives or reasoms for non-use
values,

The five factors that smerged were subjected to an item analysis to assess
their reliability. The Cronbach’s alpha for the five factors ranged from .75
to .89, with the alpha for three of the factors above .80, suggesting that
acceptably relisble scales could be constructed. These scales (with somewhat
different labels), were emploved In the mail trust fund regression analyses

Fellowing is a description of each of the five factors, along with their
relationships to willingness to pay and the specific items loading on the
factor (scaling was reversed on the items that are starred).

The filrst factor, labelled Vicaricus Use, was lcaded primarily by items
describing indirect personal benefits, such as enjoying hearing about others’
experiences con rivers, or enjoying books and movies about rivers.

The Vicarious Usa factor also was loaded by the only item relatsd Lo past use:
"} have had inspirationzl experiences on rivers,” suggesting that people who
enjoy vicarious uses of rivers alsc have visited rivers themselves, and that
this experience enhances the vicarious enjeyment. In fact, €1 percent of the
pecple who had visited the target river(s) strongly agreed with this
statement, comparsd to 39 percent of the people who had not visited,

This factor alse contained the item on spiritual and sacred wvalues, suggesting
that vicaricus users (and onsite users) may have value systems incorporating
spiritual aspects of natural resources. Fimally, a statement affirming
pecples’ belief in the concept of non-use values was Included on this faetor.
It‘s somewhat surprising that this item loaded strongly here, and not at all
an the facter labelled Altruism (described below). Perhaps this concept is
more closely aligned with indirect enjoyment of the rescurce than with the
slightly more detached knowledge thet a rescurce exists in a healthy form.

Reszponsgses to the item having the highest item-total correlation for this
scale, the guestion dealing with "enjoying knowing friends and family can
visit rivers,"” were related to willingness to pay. Fifty threes percent of
those who strongly agreed with this statement were willing to pay over 1.00,
compared to 30 percent of these whe just agreed with the statement (these
compazre to the overall tetal of 37 percent who were willing te pay over 1.00).
Among visitors, the respective percentages increased to 66 percent and 43
percent, while among current ncmvisiters, the percentages dropped to 44
percent and 30 percent {these compare te overall totals of 65 percemt of the
visiters and 35 percent of rhe nonvisiters whe were willing te pay over 1.00}.
# indicates that coding was reversed.
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VYicariocus Use:

I have had ipspirationsl experiences
on rivers

Rivers do not have many splritual
of sacred values To ms ¥

I enjoy knowing that my frlends and
family can wisit rivers for recresatiom

if they want to.

People can think a river is wvaluable

_even_iﬁ_?h&jidéﬁ}i:éﬁfﬁéiiﬁ:é§ m ...................................
there themselvas.

I enloy hearing about experlences my
friends or family have had on rivers.

I enjoy losking at picture bocks or going
to movies that have rivers in them.

The second factor, called Environmentzal Concern, was loaded primarily by items
pertsining to endangered species, concern for drought effects on fish and
wildlife, and other indicators of a broad cencern for the state of the natural
environment, Inclusion of the items related to ths envirommental worth and
conditlion of rivers suggests that this could be a subset of 2 broader
envircnmental cemcern.

Environmental concern has been linked to cutdoor recresation participation. In
fact, participation im ocutdoor recreation appears to be one means of
developlng environmental awareness and concern (Allen, 1978) that, in turn,
sould precipitate a number of environmmentally-responsible behaviors, such as
contributing money toward instream flows.

This was supported by the present data, which showed that, for nearly all of
the items composing this factor, people who had visited one of the targst
rivers had stronger envircmmental concerns. As mentioned above, most
respondents demonstrated concern--the visiters were just more emphatic. For
example, 45 percent of the visiters, compared to 31 percent of the
nonvisitors, strongly agreed that endangeved species were important.
Hesponses to the variable having the highest item-total cerrelation on this
scale, the guestion on "importance of endangered species,” was related to
yillingness to pay. Fifty-five percent of those who strongly agreed were
willing to pay over 1.00, compared to 31 percent of those whoe said they
agreed. The respective percentages increased to 62 parcent and &0 percent for
those who had visited the target river(s), and dropped to 45 percent and 23
percent for rthose who had not.



51
Environmental Concern:

I have a great desl of concern
for endangered species.

Endangered species should not be
protected if they don’t have any
banefics to humans. *

I heve been concerned about how the recent
drought may affect fish and wildlife
that depend on rivers,

1 think that most rivers already have snough

Montane's fres-flowing rivers and streams
are a unique and irxeplaceable rescurce.

It's important to protect rare plants and
animels to maintain genetic diversity.

The third factor to emerge, labelled Personal Contributicn, was lcaded by
items related to behaviors that people could undartake to help rivers or
worthy causes in general. This three-item factor suggested that one reason
people might be willing te pay for imstream flows is that they consider
themselves to be helpers in general. Perhaps this comes from a feeling cof
personal respemsibility or invelvement, or from altrulsm.

One of the three items stated that people would be willing to contribute time
or money even if they could never visit the rivers they were helping. This
item loaded strongly om this factor, and not at all on the Altruism factor
described below. This suggests that the perscnal contribution aspect of this
item was linked more strongly with the donation items than te altruism,
emphasizing the importance of the perscnal contribution concept.

This variable also could be 2 mediating influence between willingness to pay
and other attitudes. Past research has found that people who have very
favorable attitudes toward natural rescurces znd who are already undertaking 2
number of behaviors consistent with those attitudes may refuse to do more
because they perceive they‘re already helping encugh, making enough
sacrifices. This cculd explain why scmeone who really should be willing to pay
in fact refuses te contribute.

Respenses to the question having the highest irtem-total correlation, the
question on "I should be doing more...”, were related to willingness to pay.
but the relationship was not linear. Of those who stromgly agreed, &5 percent
were willing te pay over 1.00; the propertion was the same for people who
agreed with the statement (these compars to the overall tetal of 37 percent



whe were willing te pay over 1.00).

Howaver, 27 percent of thosz who strongly agreed were not willing to pay and &
percent were willing to pay 1.00; the corresponding percentages for people who
agreed were 17 percent and 1% percent. Apparently, some people who thought
they should do mors still believe so! In fact, after refusing to pay even
1.00, they felt this aven mors strongly. This latter finding held true for
both current wisitors and nonvisiters.

Persconal Contribution:
I would be willing to comtribute money ox

time reo help keep adequate water in Montans
rivers even if I could never visit them.

I feal that I should be doing more
for Montana’s rivers and streams.

Denating time or money to worthy causes
1z important to me.

The fourth factor, Altruism, was loaded by items which expressed values
specifically apart from those related to onsite recreatiomal use. Every item
contained references to the rsspondent visiting rivers less or not at all, yet
were still positive expressions of value. The underlying concept is therefore
very close to altruism--which, as defined earlier, is voluntary behavior
designed to benefit something or scmeome else and without expectation of
personal reward.

The items that loaded (and did neot load) on this factor suggest possible
comments on the altrulsm motive as defined by economists. Fivrst, items that
contained altruistic elements but alss focused on personal benefits lsaded om
the Vicarious Use factor, not here; this supports the validity of the concept
of altruism as applied to natural rescurces. However, the "escape button”
question’s leoading on this factor suggests that we need not be too picky about
weeding out any possible personzl benefit, ne matter how nebulous or indirect,
in order tc label something altruism. In other words, the presence of some
smsll or indirect personal benefit sheouldn’t mean that a2 behavicr canmot be
motivated primerily by altruism.

It’s possible that this question is related to use of the resource--after all,
people who dom't use rivers have nothing to lose by agreeing to any of these
statements; they can "afford”™ to be altruistic. FPeople whe currently visit
rivers, however, have much to lose in direct persenal bemefits 1if they really
d1ld behave consistently with their statements.

For the items that 4ldn't inveolve rivers directly, therve were no differsnces
between the responses of users and nonusers of the target river(s). For the
item specific to less river use, more river users had an opinion--but not
necassarily the same one! Twenty-five percent of the nen-visitors had ne
cpinion on this guestion, compared to just 12 percent of the current visitors.
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Among the users, the additional people who had an opinicn were divided evenly
between "agree" and "disagree.® Visitors did tend to have stronger positive
opinicns; although they comprised 53 percent of the respondents, they
comprised 62 pexcent of the pecple who strongly agreed with the statement,

1t’s pessible that reasons other than altruism motivate agresment with these
statements. One possibility 1s that because altruism is a social value, pacpls
are prome to expressing it even if they don’t reslly feel that way. The
statements could therefors be a measure of the importance of sceial
desirability, not altruism. Another possibility 1s that people really derive
personal benefits from knowing there are wild lands out there, so the motive
is not altruism, but selfishness. To avoid getting involved in a lomg-winded
philcscphical debate, perhaps it’s best to say that this factor deserves to be
studied further, but will be called Altrulsm for now,

Responses to the guestion having the highest item-total correlation,
"wilderness in Alasks " were related to willingness to pay. Fifty twe percent
of those whe strongly agreed were willing te pay over 1.00, compared to 32
percent of those who just agreed (these compare to the overall total of 37
percent who wers willing te pey over 1.00). For current visitors, the
percentages increased to 61 percent and 41 percent, while for nenvisitoers the
respective percentages dropped to 40 percent and 25 percent {these compare o
cverall totals of 65 percent of the visitors who were willing te pay over 1.0C
and 35 percent of the nenvisitors).

Aleruism:

Some land in the U.S. should be set
aside from any human use at all se
it can remain completely untouched.

I'm glad there is wildermess in alaska
even 1f I never get there te see 1t.

Cur society should consider the needs
of future generations as much as we
conslder cur nseds today.

Some days when I'm feeling pressured

it resssures me to think that some

lands out there are wild and undaveloped,
aven if 1 nmever gef to go there.

I would be willing to wisit Montana rivers

less frequently if it meant that the resource
would be better off in the long rum.

The last factor to emerge, labelled Conflicting Use Values, contained
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statements that might be supported by people whe faver using river flows for
purposes other than rscreation eor preservation. This was highlighted by the
Fact that several other items lcading more strongly om other factors also
loaded weakly on this factor--but with the loadings reversed.

Ironically, the ltem on the need to base resource development on econoEic
grounds loaded om this factor. This demomstrates the fraditiomal notiom that
ecomomic decisionms inevitably lead teo development, not preservation. Perhaps
many people whe responded to this question would be surprised at the notion of
attaching dollar valuss To Tresource preservation, even though this was the
purpose of the survey sffext!

A greater proportion of current visitors {57 percent) than current nenvisitors
{46 percent) disagreed with this statement, as would be expected, yat nearly
sne-quarter of the current visitors agreed that more dams are needed. Again,

‘we 'don’t kmow the underlying reasons for these responses; many possibilities

appear. Slightly higher proportioms of current visitors agreed that the main
reason to maintain resources today is so we have the option cof develeping them
in the future, not what one might expect.

Responses to the item having the highest item-total correlztion on this scale,
the "more dams®™ statement, were related te willingmess to pay. Of the people
whe strongly agreed there should be more dams, £2 percent were not willing to
pay 1.0C for instream flows; of those whe strongly disagreed, just 24 percent
were unwilling (these ccmpare to the overall total of 44 percent whe were not
willing to pay even 1.00).

Attitudes toward hydrcelectric power were related to willingmess to pay above
and beyond the effects of previcus use. The same pattern was evident just
considering current visitors to the target river{s), but stronger; of those
vhe strongly disagreed, just 15 percent were not willing to pay. Among current
non-visitors, the pattern was the same, but weaker; of those who strongly
disagreed, 37 percent vere not willing to pay (these compare to overall totals
of 32 percent of the visiters who were willing to pay over 1.00 and 57 percent
of the nonvisitors).

People who agreed more dams were desirable alsc were more likely to assign a
higher percsntage of their money to indirect than to direct use values cthan
were people who disagreed--although both groups valued non-use benefits more
highly than use benefits.

Gonflicting use values:

The decision to develop resources should
be based mostly on econcmic grounds.

I would like to see more hydroelectric
dams on Montana rivers

The moin reason for maintaining
rescurces today is sc we can develop
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them in the future if we need to.
C. ARALYSIS OF EFFECTS ON WILLINGHESS 10 PAY
The effects of previous recresational uss

Paople who use the target river(s) for recreation were mere likely teo be
willing to pay for instream flows than were non-users of the rescurce. Cf the
peopla who had made recent visits to the target river(s), 48 percent were
willing te pay over 1.00 per year toward instream flows, 21 percent were
willing to pay 1.00 per year, and 37 percent were not willing to pay. Cf those
who had not visited the target river(s), 28 percent were willing to pay over
1.00 per year, 15 percent were willing to pay 1.00, and 58 percent were not
willing te pay.

Visits to rivers in general were stromgly correlated with visits te the target
river(aY: of the people who saild they visited rivers very frequently, 70 :
percent had visited the target river(s). Similarly, of the people who had not
visited the target rivers, just eight percent said they visited rivers
frequently. However, the correlation was mot perfect; for example, of the
people who had visited the target rivers, 17 percent saild they visited rivers
"rarely® and 37 percent said they visited rivers "sometimes.”

Similarly, personal use of rivers for recreaticn was related to househcld use;
64 percent of the respondents who said they never visited rivers zlsc said
that no one in their household did sither, while 76 percent of these who
participated very frequently alsc said that others in their househcld
participated either frequently or very fregquently.

THE EFFECTS OF AMOUNT AND TYPE OF RECREATIONAL USE

Among users, the amount and type of use should predict peoples’ willingness to
pay for instream flows. The results showed that, for people completing Big
Hole or Bitterroot questiommaire forms, willingness to pay steadlly increased
as number of recent trips increassd. The proportions willing to pay ever 1.00
ranged from 33 percent of those whe had visited the rivers before but had made
noe trips in the last three years, to &2 percent of those who had made 21 or
more trips in the last three years.

The same pattern was found for levels of visits fo any river; of theoss who
visited rivers rarely or never, 20 percent were willing to pay over 1.00 per
year, compared to 34 percent of those whe sometipes visited rvivers and 51
percent of those who frequently or very frequently visited rivers. Number of
vears visiting rivers for recreation was not ralated te willingness te pay,
most likely because of the confounding influences of age and income.

It‘s alss reascmable to sxpect that people engaging in activities depending
directly on flew levels, such zs boating, would be mere likely to pay than
peocple engaging in activities such as hunting, which may be less-dependent on
floew levels. However, people who participated in any activicy along the target
river(s) were equally willing to pay; between 50 and 36 percent of the people
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werse willing tec pay more than 1.0C, regerdless of which activities they
participated in. The main reason for this finding likely is that pecple could
check more than one activity, and many respondents did so, wmaking it difficulr
to separate ocut the effects of activity-specific participation. The onsite
survey reportad by Duffisid and Butkay is & better source for data on the
distinctions among asctivity perticipants.

Amcng anglers, type of equipment used was related te willingness to pay,
consistent with what would be expected based on speclalizacion theory (allen,
1987). Specifically, &5 percent of the anglers using flies or lures were
willing to pay over 1.00, compared to just 2% perzent of the anglers using
beit. In generszl, the less-specialized anglers were less willing to pay for
instream flows, &s reflected by their evaluaticns of the Iimportance of testing
fishing skills, catching wild fish, catching large fish, and catching lots of
£ish,

Recreationists’ desired experiences alsc wes related to their willingness to

pay for instream flows; peocple whe said that viewing scenery, experiencing
solitude, fishing, boating, viewing wildlife, or relaxing was always important
were mere likely te be willing to pay over 1.00 than people who szid one or
more of these characteristics was frequently or sometimes important. The
importance of being with friends or family members was not relacad to
willingness to pay for instream flows,

For example, 533 percent of these who said solitude was always important were
willing te pay over 1.00, compared to 42 percent who said solitude was
frequently impertant, 36 percent who said it was sometimes important, and 26
percent whe said solitude was never ilmpertant. This relaticmship likely had
more to do with pecples’ underlylng value systems than with their river
recreation behavior. Increased flows and the resulting socunds of rushing water
could decrease the likelihoed of hearing other pecple or scunds that intrude
ont solitude, but this seems to be 2 less plausible explanation.

THE EFFECTS COF PAST EXPERIENCES WITH LOW FLOWS

Pecple whe had sxperienced problems with flow lavels were move likely to be
willing tc pay than were people who had not experienced low flow problems. Of
the peovle who had visited one of the target rivers, 48 percent sald they had
experienced difficulities bescause of low flows on thoss rivers. Sixty two
percent of the peoplie whe had experienced low flow preblems were willing o
pay more than 1.00, compared tc 36 percent of those whe had not encountered
iow flow problems, '

A4 subsequent question asked about low flow problems axperienced on other
rivers; this question was not directed toward people whoe had visited the
target river(s) or any other river in particular. The finding was similar; of
those who had experienced low flow problems on other rivers, 30 percent wers
willing to pay over 1.00, and 28 percent were not willing to pay. For people
who hadn’t experienced flow problems on other rivers, 30 percent were willing
to pay over 1.00 and 56 percent were not willing to pay anvthing. Of course,
the latter percentage included many people who didn’t wisit rivers, and
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couldn’t have experienced low flows, comfounding interpretation somewhat.

Another confounding variable was past visitation levels. People who visited
the target river(s) more frequently in the last three years werse more likely
to have experienced problems with low flow levels; about 75 percent of the
people who visited 21 times or more sald they had such low flow problems,
compared to 30-5C percent of those whe'd vislited the river(s) just one to five
rimes {the range depended on which river was visited).

THE EFFECTS OF FAMILIARITY WITH HATURAL RESCURCE TRUST FUNDS

Another potentially impertant variable was familiarity with the concept of
natural resource trust funds. People who were knowledgeable with this
mechanism may have been more willing te pay because it was less forelgn, and,

perhaps, more believable and credible, Feople who knew lictle about such trust
funds may have been skeptical of their effectivenass. Lack of knowledge should
not be viewed as the main basls for possible protest against the payment
vehicle, but familiarity with the payment vehicle msy decrease rssistance.

In generzl, pecple were somewhat familiar with the trust fund concept; 57
percent sald they had heard of such funds, and Z1 percent said rhey knew a
fair amount about them. Thirty percent had donated money or time to natural
resource conservation efforts, and about half knew of other people who had
done sc. However, 60 percent said they had never kmown about the state’s past
efforts te purchase flows when needed.

The results showed that pecple whe did not use the rescurce themselves but who
were familiar with the trust fund concept, have donated to similar efforts in
the past, or who kmow of other pecple who have made similar donations were
more likely to be willing to pay for instream flows. The same pattern was
found among current users of the resource, but the rcle of these variables in
predicting willingness to pay was much less.

Familiarity with naturzl rescurce trust funds was positively related to
willingness to pay; 18 percent of the people who had never heard of trus:
funds said they would pay more than 1.00, compared to abecut 40 percent of
those who had heard of them or knew z fair amount about them, and to 53
percent who said they knew a great dsal about such trust funds.

However, knowledge of natural rescurce trust funds alse was positively related
ro river recreation frequency; for example, 36 percent of the visiters said
they knew 2 fair amount or a great deal about such trust funds, compared to 17
percent of the non-users. To determine the effects of famiiiaricy alomns,
therefore, required controlling for the effects of target river(s) visitation.

The results showed that familiarity with the idea of trust funds increased
willingness to pay especially for people who didn’'t visit the target river(s).
For example, among respondents who had not visited the targst rivers, 13
percent who had never heard of matural rescurce trust finds were willing to
pay mere than 1.00; this propertion increased to 29 percent for people who had
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hesrd of trust funds, and to 44 percent for people who knew a fair amount
about such trust funds. This variable was likely a proxy for general levels of
envircomental concern and awareness,

Among people whe had visited the target rivers, the resulcs were in the same
direction, but the differences were smaller, showing that use of the rescurce
overshadowad the effects of familiariry with the trust fund concept.

& related variable could be donatlon ts natural resource trust funds. Self-
perception thesry suggests that people who have donated to such funds in the
past may viev themselves as donators, and may therefore be meore willing to pay
even i1f they don’t visit rivers for recreation. Among people who had not
visited the target river(s) 42 percent who had donated to trusts in the past
were willing to pay over 1.00, compared te 25 percent of those who had not
donated to such funds. The same pattern was found for visitors; 57 percent whe
had denatred hafore wers willing te pay more than 1.00, comparsd to 40 percent
who had not domated before.

A third, related variable was knowledge of other people who had donated to
such trust funds. Even 1f people had wnot donated themselves, having other
people available as role models may increase the likeliheod of donation
behavicr. Among people whe had not visited the target rivers, 40 percent who
sald they knew of other donors were willing teo pay mere than 1.00, compared to
21 percent who d4id not know cther pecple who had made such denations. A
similar pattern was found ameng visiters, but once again the effects ware less
pronounced. Among people who had visited the target rivers, 50 percent whe
knew other donors were willing to pay over 1.00, compared to 42 pasrcent who
éid not know other doners.

The results showed that having other domor role models availabls incrsased the
likelihcod of one’s donation, vegardless of one’s own past donation history.
Thirty nine percent of the pecple who had anot donated themselves but who knew
other pecple who had donated were not willing te pay even 1.00, compared tc 35
percent of those whe had not denated themselves and knew of no other donors.
Similarly, of the pecople whe had donated themsslves, 33 percent of those
without an available role model said they wouldn’'t pay even 1.0C, compared to
19 percent of those who reported knowing someonme else whe'd donated te such
funds.

THE EFFECTS OF PERCEIVED RESFONSIBILITY

Willingness to pay was be related to beliefs about who, if anyone, should be
responsible for maintaining adequare flows in Montana rivers. HRespondents
believed that scme entity should be responsible feor maintaining adequate £lows
in HMontana rivers and streams; only three percent sald that "no one® should be
responsible. Tws-thirds balieved that the state should be responsible,
compared to 27 percent who felt the federal govermment should ke respvonsible.
about one-third (36 percent) believed recrezticnal users should be
respoensible, compared to abeout 22 percent whe checked private trust funds,
Clearly, respondents felt that it was impertant to maintain adequate flows in
rivars, and most placed this responsibility with the state.
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Of the people who believed the state should be responsible, 36 percent were
not willing to pay and 44 percent were willing te pay over 1.00; comparable
percentages were obtained for these whe said the fedsral government should he
responsible,

However, more people who believed rescreational ussrs should be responsible
refused to pay (45 percent), and correspondingly fewer were willing te pay
over 1.00 (39 parcent). When controlling for visitation to the target
tiver(s), key differences smerged. Among people vwho had recently visited the
target river(s), 25 psrcent of those vhe felt users should be responsible were
urwilling to pay, while 59 percent were willing to pay over 1.00. In contrast,
among nonvisitors, 59 percent whe believed users should pay were not willing
te pay even 1.00, and just 24 percent were willing to pay more than 1.00.

As would be expected, of the pecple who said private trust funds should pay,

pey anything (31 psrcent). The number willing te pay over 1.00 jumped to 60
percent for pecple whe had vigited the target rivers, and dropped to 40
percent for these who had not.

In other words, substantisl proportions of people were willing to comtribute
te the privates trust funds regardless of who they felt should be responsible
for maintaining instream flows. The proporticns ware highest, however, for
people who believed that trust funds should be responsible, regardless of
personal vislitation te the target river(s).

THE EFFECTS OF INCOME, GENDER, AGE, ANDy EDUCATION

Income. Past studies have suggested that higher-income peocple do not
necesszrily donate a higher preportion of their income to causes considered
worthy. The results suggested that willingness te pay over 1.00 was a bimcdal
distribution peaking at income ranges $20-25,000 and at §75-100C,00C (although
the latter category contained few respondents). Unwillingness te pay even 1.00
showed & similar distribuzion.

However, income was related teo past visitation to the target rivers; the
highest participation rate, 65 percent, was by pecple in the $20-25,000
category, and the lowest, 22 percent, was by people in the highest income
categery. This suggested that visits should be contrelled for when testing
this relationship.

Feople who had visited the rivers were more likely to pay over 1.00 regsrdless
of their income level, with a similar bi-modal distriburion evident. Among
nonvisitors, willingness to pay over 1.00 was roughly the same, varying
between 28 and 40 percent, for income categories batween $15,000 and 550,000,
dropping off above and below this ramge, but increasing at the highest income
categories.

The findings suggested that the original hypothesis was not supported, but
that the relationship between willingness to pay and income was not linear and
that participation in river recreation may have more explanatory power than
does household income. This finding, of course, applies to the dependent
variable as defined in this report--which was not the actual amount people

__more people were willing to pay over 1.00 (50 percenmt) than were unwilling to



were willing te pay, but rather willingness to pay over 1.00.

Gender. Men and women were egqually likely to be willing to pay over 1.00,
despite the fact that 56 percent of the men had visited the target river(s),
compared to 44 percent of the women. Among pecple who had visited the rivers,
47 parcent of the men and 51 percent of the women wers willing to pay cver
1.00, compared to 30 percent of the men and 2€é percent of the women who had
not visited the target rivers recently. Gender did not appear to be a key
varisble identifying pecple willing te pay for instream flows.

Age. Willingness to pay sver 1.00 was fairly comstant for age categories up teo
about 50, after which it declined, despite a lack of corresponding decline in
visitaticon to the target river(s). Visitation was highest {(about &0 percent)
for people in their thirties, but remained steady (between 47 and 51 percent)
for the other age categories. Among people wheo visited the river(s),

...............................................................

distributed, peaking at about 41 percent of the respondents in their fortiles,
and tapering off to about half that for people in their twenties or sixties.
An interaction between age and income Is most likely responsible for these
results,

Education. Education level and willingness to pay over 1.00 were linearly and
positively correlated; for example, 30 percent of those with high scheol
educations were willing to pay over 1.00, compared to 40 percent of the
college graduates and 48 percent of those having postgraduate degrees.
Howevar, visitation to the target river(s) remained failrly constant acress
educational levels (although visitation was slightly higher ameng people at
the highest level of education). Controlling for visitation showed that, for
pecple who had visited the target rivers, education was not strongly related
to willingness to pay. However, among pecple who had not visited the target
rivers, educaticn was positively and linearly related to level of education.

D, HULTIVARIATE PREDICTION OF WILLINGNESS TO PAY

The analyses in the preceding discussion were based mostly om twe-way and
thres-way crosstabulations in an effort to understand basic patterns in the
data, An additional analysis tested how some of the key independent variavles
intaracted to predict willingness to pay as defipned in this report.

This was done by using an SPSSx discriminant analysis with stepwise variable
gelection to predicr membership in two groups (net willing te pay anything;
and willing to pay over 1.00). Discriminant analysis uses linear combinatiomns
of variables te distinguish smong two cor more categories of cases; in the
stepwise method, variables can be added or removed at sach step,

The independent wvariables used to predict group membership were income,
sducation, and pembership in organized groups (entered at the first step);
level of past recreational use of rivers (entered second); and the four trust
fund familiarity questions slong with the five questions having the highest
item-total correlstions on each of the preservation scales (entered last).
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5ix of the variables comprised the finzil egquation: "1 should do more...";
"more dams..."; past donation to trusts; "enjoy knowing friends and family can
vigit..."; frequency of visits te rivers; and education. Tegether, these
variables resulted In corract prediction of 73 percent of the casss, showing
that a good deal of diversity still emisted. In other words, there were many
correlates of willingness te pay for instream flows, and the same
characteristics were not zlways associated with each other.

Howsver, thess results also suggested that level of past river use, education,
past denation behavior, lmportanee of vicariocus uses, sense of responsibilicy,
and attitude toward conflicting ressurce uses were key variables helping to
distinguish between people who were willing to pay more tham a token amount

FUND RESPONSE

This section provides an interpretation of the economic valuation models
developed from the meil survey trust fund responses. The estimated squations
wera previously described In Section V.

&. DIRECT/INDIRECT SHARE IN TOTAL ECCONOMIC VALUE

The preservation motive variables described In the preceding secticen can be
used to analyze the compenents cf total econcmic value. Results of a
regression approach utilizing existence and option variables is summarized in
Tables IX-1 {open-ended CVM) and IX-2 {(logit). Fer the logit model, four
different specifications are reported, depending on the cembination of
exlstence factor motives (NONUSE, HELP and PROTECT) and option/direct use
motives (ACTDAY, FUTURE} that are included. The abbreviated existence factor
names correspend te the preservation motives described in Section YIIL as
follows: NCONUSE equals zltruism, HELP equals perscnal comtribution, and
PROTECT equals environmental concern. The general finding is that the
egtimsted existence share of total valuation varies from .68 o .83, while the
option/use share is from .17 to .32 (Table IX-2). A slightly lcwer range is
estimated for the option/use share for ths open-ended medel: .09 to .14 (Table
IX-3). It will be recalled that the open-ended model is only estimated on the
subsample that responded te this question format (shout 40 percent of the full
sample).

Table IX-3 provides 2 compariscon of the regression method results te the
apportionment method. As previously discussed, the latter is based on 2
follow-up question that asks respondents to allocate their trust fund donation
betwsen existence and opticnfuse wmotives. The apportionment method mean
estimated shares are 0.25 for the option/use motive and .85 for the existence
motive. These means are based on individual respomses, which d4id not always
sun to 100 percent. These means can be "normalized® to sum te 100 percent,
vielding a2 mean opticn/use and existence shares of 0,27 and 0.73,
respectively. The means are bracketed by the logit estimatsd shares (.17 to
.32 for option/use and .68 to .82 for existence) and indicate a somewhat

IX. aDDITIVITY ACROSS SITES AND SEPARARILITY OF VALUE COMPONENTS IN MaAIL TRUST
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higher share te oprtion/use motvives than the open ended (.27 versus .09 to
L1143,

The general finding here is that there is remsrkable comsistency between the
twe very different approaches to identifving the components of total
wvaluation. These results appear to confirm the success of the admittedly
exploratory methods used to define the psychometric existence factors. A
cautionary note is that the regression approach is dependent on a complete and
accurate model of all important factors or motives. To the extent that
pertinent varisbles for either use /option metives or existence are not
ineluded, there is potential for biased estimates.

The finding here for direct/indirect shars of total value can be compared to
the results of the Walsh, Sanders and Loomis {1985) study of a trust fund for
Colorado wild and sceniec study rivers. These authors utilizs the apporticnment
method -and-find-34.7 percent of -total velue is assoclated with the-use/option
motive and 65.3 percent for existence (including beguest) motives. This is
comparable to this report’'s find of 27 percent and 73 percent respectively
with the apportiorment methoed (Table IX-3}.

Walsh, Sanders and Leomis (19%85) also provide explanatory models of
willingness to pav respenszs. Unfortunately, they do noet report a model for
total valuation (both direct and intrinsic values combined); the most
ecomprehensive model reportaed is for "preservation wvaluss”™ which combine
existence, bequest and optiom wvalues (their Table 18, .80} . Since they report
elasticities at mean valuss for all explanatery variables, the regression
interpretation can applied to thelr model. The combined elasticity of
variables that appear te be related to direct or future use {(“probability of
future use of a study river™, "option value is important”, "consumer surplus
from last river trip®, "number of trips te rivers In other states® and
®"recreation use is important™) is .4%9. The sum of elasticities for wvariables
related to existence motives ("existence value is importamt”™) is .18. This
implies a direct/option use share of .73 and an existence share of .27. The
estimated share to existence from the regression approach is much lower than
their apportionment share {(at .63). Since their response medel is only
estimated on preservation values {not recreation), the shars to existence
would probably be aven lower for a teotal valuation model.

The Welsh, Sanders and Loomis (15B5) study may illustrate the importance of
defining a variety of possible pressrvation motives and taking care to provide
the respeondent with meaningful and easily understood guestions related to
motives., It may be that preservation motives are underrepresented in their
model because of a failure to fully measure these motives. Asking respondents
if *existence value 1s important® or if *cpticn value is impercant”
presupposes a value taxonomy and presupposes that the respondent understands
that taxenomy.
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B. ADDITIVITY ACROES SITES

Total econcmie waluation responses for protecting instream flow were tested
fer consistency with the predictions of basic consumption theory.
Specifically, the nensatiation axiom of consumption thecry implies that the
partial derivative of the total willingness to pay function with respect to
guantity be pogitive. The law of demand impliss that the second partial be
negative. For the specific functional form utilized in both the
reparameterized loglt modsl and the open-ended CVM medel (double log), these
requirements are satisfisd if the estimated parameter on gquantity demanded is
greater than zerc and less than one. Estimates of this parsmeter for both
models are summarized in Table IX-4&. The bssic finding is that responses are
consistent with theory: the estimeted parameter varies from .35 to .78 for the
logit model and from .19 to .25 for the open-ended model.

The estimated parameter in Table IX-4 is the elasticity of total willingness
to pay with respect to the number of rivers protacted. Corresponding
glasticitiss can ba derived from Welsh, Sanders and Loomis (1985). For the
latter study, the elastiecity of total willingness te pay with respect to the
mumbey of rivers protected varles from .78 at 3 rivers to .38 at 1l rivers.
These elasticities are alsc consistent with theory and in the same range a3
those presented in Table IX-4.

The results in Table I¥X-4 are based unm combining the single river and five
river trust fund responses into a single model. An altermative way to exanmine
the data is to lock at polnt estimates for tetal willingness to pay for single
or multiple rivers by subsample. These results are provided in Tables IX-5 to
IX-7. These tablaes alsc show results for user and nonuser subsamples, whers
users are those wheo reported visiting the given river(s) in the last thres
¥ears,

Table IX-5 shows estimated means for the dichotomcus cheice contingent
valustion mail trust fund responses., The welfare measure is a nonparametric
mean {Duffield and Patterson, 1989); this approach is used here since it
provides a measure of dispersion for the mean {the standard error is
reported). One measure of consistency with consumption theery is if total
willingness to pay is an Ilncreasing function of the number of rivers
protected. For example, for the complete sample, the single river means are
$4.49 for the Big Hele, $8.19 for the Bitterroot and $6.38 for the combined
single river samples. These values are lower rhan the multiple river mean
{515.45). A t-test (Table IX-&) indicates that the multiple river mean is
gignificantly higher than the Big Hele and combined single river means. The
Bitterrvot mean is not significantly different, but this may only reflsct ths
power of the test (which is a function of sample size).

Comparing single and multiple river means for the user and nonuser subsamples,
no estimates are significantly different for nonusers and enly the combined
sample is significanmtly different for users. These results are not surprising
given the reduced samples.

Table IX-£ alsc shows that the mean trust fund demation by nonusers is
significancly iower than the mean domnation by users. This hoelds for the
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complete sample, where the mean user donation is $14.04 compared to $4.07 for
nonusers, and for the river-specific subsamples as well.

Table IX-7 provides comparable mean donation values for the open-ended CVM
responses. These means are based on individuals who participated in the
cuestion, apd have not been corrected to include zero values on the part of
nouperticipants. The pattern of responses Is similar te that for the
dichotomous choice responses, but the with smaller differences across the
various subsamples. For example, the mean user donation is $§15.12 and the
nonuser donation is $9.45. The complete sample single river deomation for the
Bitterroot is $11.14 and for the Big Hole is $10.862; these are somewhat lower
than the multiple river wvalue of §16.45.

&nother way to examine the consistency with theory i1s to compare average
willingness to pay point estimstes for one and five rivers. The law of demand
implieg that marginal willingnéss to pay is a declining function of quanticy
demanded; for the range vhere marginal WIP is below average WIP, average WIF
will alsc be declining.

Table IX-8 provides point estimates of single river mean trust fund donatioms
based on 2 nonparametric estimate of the mean value for dichotomous choice
responses. For the Bitterrost, the mean is $8.1%, for the Big Hele, $4.49 and
the average for the combined single river sample is $6.38. The average point
astimate for five rivers is $13.43 or an average willingness to pay per river
of §3.09, assuming all five rivers are identical. {Une would expect the
average WIF to be declining as quantity demandsd increases from cone te Iive
rivers since marginal and average are equal at one river and the marginal
between one and five rivers (51.75 to $2.75) is below the average at one oY
flve rivers.)

Teble IX-2 also provides means for allocated multiple river responses. The
latter is the multiple river trust fund mean response times the mean share of
this donation respondents sald was for a given specific river. This allccated
response can be interpreted as an average WIP (per river) corrected for
heterogenelity for comparisom te a given single river respomse. For example,
respondents asked to values the Blitterroot by itself made a mean donaticn of
$8.19, this is significantly higher than the allocated multiple river response
($15.45 times .1457 or §2.27). As noted in the thecsry section, declining
average willingness to pay (with increasing quantity of rivers protscted) is
consistent with consumption theory. (This result is ne surprise given the
total WIP parameter test described above.) The azverage WIP for the Big Hole
by {tself is not significantly higher than the allocated Big Hole share of the
multiple river respomse (54,49 versus $2.01), but the power of the test may be
low given the sample size.

These results provide evidence that trust fund responses are consistent with
consumption theory. Specifically, responses indicate that individuals will
donate more 1f more rivers are protected, but that the amount for sach
@ddivional river {(the msrginal willingness to pay) is declining. Since the
basic elements of the consumption theory model are derived from the standard
constrained maximization formulation, thess results provide some imsights into
characterizing the trust fund phenomensn. It appears that trust fund
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donations can be modeled like the purchase of any other commodity and that
these purchases reflect the presence of a budget constraint.

X. BEGIONAL TEUST FUND FOR INSTREAM FLOW: AGGRECGATION AND NONRESFCONSE

This section provides a comparisen of mail survey responses with results of
the phone survey of nonrespondents. Aggregated trust fund values are derived
for Montena residents based on estimeted population characteristics. This
sxercise is presented despite the fact that the mail survey was not designed
to be a random sample of the population. As described below, corrections for
certain key nonrandom aspects of the sample are made - such as a corrasctiomn
for distance of the respondent from the site. Additionally, the gecgraphic
geope of the analysis is limited te Montana even though state of residence was
not feound to be 2 significant explanatery factor in mall trust fund denations.
Potentially much higher reglomal trust fund budgets would be estimated if
neighboring states were included in the population definition. It is simply
beyend the scope of this repert to explore all possible permutations in the
following analysis. A limit to the geographic scope of the population could be
defined by comparing the expected marginal return from a trust fund mailing to
the marginal cest. This consideraticn is discussed below,

A. NOWNRESPONDENT ANALYSIS

The phone survey of ncomrespondents was based on an asbbreviated script using 13
questions; these gquestions were largely a subset of the 39 questions asked on
the mail survey (Appendix A). Definitions for specific wariables which have
identical or similar meaning for both surveys are listed in Table X-1.
Estimated average values for these variables from both surveys are listed in
Table X-2. A major difference between the two samples is in the percent of
respondents that are tiver users. For example, the percent of respondents whe
reportedly "never® or "rarely®™ visit Montana rivers for recresation (RIVREC)
was 28 percent for the mail survey, but 51 percent for nonrespondents to the
mail survey. Similarly, the percent of individuals that reperted using (in
the last three yesars) the river(s) to be protected for instream flows (VISRIV)
was 52 percent on the mail survey, but only 30 percent among nonrespendents.
These results indicate that individuals that participate in river recreation
and individuals that use the specific rivers to be protected were moere likely
te respond to the mail survey. Given the finding reported in Section IX that
users are willing to donate considerably more than nonusers (Table IX-5 and
Table IX-7), this is an important scurce of petential bia= in applying the
mail survey based wvaluarion models %o the Montens population.

On a2 nusber of other characteristics, however, mail survev respondents and
nenrespondents were similar. For example, the percent of individuals that
fish was about the same in both samples (around 60 percent). (Apparently, many
of the nonrespondents must be leke anglers only.) Alsc, somewhat
surprisingly, both groups reporcted approximatsly the same average probabilitcy
of visiting a Montana river in the next three vears (539 percent). However,
this is not an exaet compariscen as the mall survey asked the likelihood of
vigiting one of the specific study rivers.

The total days of river recreation (DAYS) that the user subsample in both
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surveys reported was guite similer at 23 days per year for nenrespondents and
25 days per year for respondents. Additionally, the share of trust fund
donation that each group allocated to existence motives was simllar ac 68
percent for respondents and 46 percent for nonrsspondents. Nonrespondents
ware slightly less likely to be members of conservation groups (14 percent
versus 21 percent). Both groups were biazsed toward meles with 65 percent of
respondents being mele and 66 parcent of nonrespondsnts. As noted, this is
biased with regaerd to the population as a whole, which is sappreximately 50
percent male.

One approach te developing estimarved trust fund valuation appropriats to the
population is to weight value sstimates derived from the two samples. These
estimates could be weighted by the response rate te the mail survey {34

percent}. However, the valuatlen results for the two subsamples (respondents
and nonrespondants) are not entirely conszistent with previcus findings. - The

ma‘jbr“‘dif‘f‘erence betweenthe twc ..samp.l.e.s ..app.ears. tﬁ‘"'be thehigher ..Sha.re.. Of’ P

nonusers among nonrespondents. Glven the mall survey results that nonusers
have lower trust fund values, one would therefore sxpect nonrespondents to
have lower wvalues than respondents. This is not the case for the dichotemcus
choice gquestion format (Table X¥-3). Based on the nonparametric method,
nonrespondents have a2 mean trust fund donaticn of $18.09, compared to §9.40
for the mall survey. Based on estimated standard errors, the nonrespondent
mean 1s significantly higher than the respondent mean. The two experiments
seem to be otherwise comparable. For example, the mean bid offer (BIDF, Table
X-2) 1is slmeost identical for the twoe surveys at around $50. However
nenrespondents were mora likely in aggregate to be willing to domate based on
the dichotomous cholce response with varying bid levels (7.9 percent yes among
respondents and 12.8 percent smong nonrespondents) and alsc for the §1l bid
affer {(56.4 percent of nonrespondents would donate $1 versus 52 percent of
respondents).

The most likely explanation of these results is that it indicates the
sensitivity of dichetomous choice respenses te the mediaz employed.
Apparently, other things equal, a personal phone solicitation is on average
more successful than a mail sclicitation., This is an interesting finding, if
true, and has relevance for the design of real worid trust fund drives.

Results are alsoc avallable for the open-ended question format. Based on means
for participants only, in this case the respondent mean donation is slightly
higher at $12.90 wversus $11.75 for nonrespondents {(variable MAX in Table X-2).
However, these results are somewhat misleading because of the pattarn of
participation in this question format. One needs instead te look at overall
means f£or the samples, including nonparticipants at zero value. While there
was essentially 100 percent participation in the dichotomous choice formar,
net all of these participants responded to the open-ended format. This was in
part because it was presumed that individuals who responded "no” to the §1
dichotomous choice offer had a zero open-ended velue and were not asked the
open-ended question. This zpproach was used on both the mail survey and phone
seript. Addlitionally, a share of people whe responded “ves™ to 2 logit offer
d4id not answer the copen-endsd guestion, which is admittedly a more difficulr
type of question to answer. This was true of about 70 percent of the logit
"wes” respondents on the mall survey.
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Inciuding nonparticipants at zerc value yvialds an overall mean for the cpen-
ended format of §7.03 for nonrespondents and $5.03 for mail survey
resgpondents., These results again illustrate (as for the dichotomous choice
fermat) that a phome solicitation (other things equal) appears to elicic
higher donztions. Additiomally it may be noted that the phone survey resulted
in greater owverall participation in this guestion format (60 percent wversus 39
percent, Tsble X-4}. Means for partiecipants only for nonrespondents are
probably lower than for respondents bacause more individuals with low
valuation are imcluded in the participant subsample.

3. TEUST FUND AGGREGATICON

An aggregated trust fumd valuation for a subsample of Montana residents was
developed based on the msil survey valuation models. Given the apparent

sensirivicy of valuation estimates to media choice, one could alternatively
develep an estimate based on the nonrespondent phone survey valuation model.
The latter was deemed toc be beyond the scope of this project. Since the mail
sample was not & true randem sample of the populaticn, 2 number of corrections
and approximations need to be made explicit. The respondents did not include
individuals under the sge of 18. Accordingly, the aggregation is for that
segment of the population that is 18 and over. The use of a2 phone directory-
based sample introduces a gender bias and excludes the subset of the
population without phones. 4 correction for gender was limited te a
correction based on the nonrespondent sample as described below. It was
agssumed that individusls with phones and individuals without are identical for
purpcses of this study. & major departure from a random population sample
relates to residence distance from the study rivers. This was explicitly
corrected for in the model as describad below.

The valuation mocdel for the open-ended format iz fairly straightforward, besed
en the mean of the sample and adjusting for nonparticipaticn. However, there
are 2 variety of ways to evaluaste dichotomous choice responses, and the
iiterature provides little if any guidance on the appropriate methed.
Estimated means and medians for the mail survey trust fund logit response ars
provided in Table X-5. The nonparametric mean {fruncated at $300) is $5.40C.
The truncated mean based on a simple bivariate (bid as the only independent
variable) model is

$10.82, with a2 median of $3.22. Still another alternative is to estimate a
multivariate model, and evaluate it at the sample means. Estimates for two
specific models are provided in Table IX-5. One estimate is based on equation
1 in Table V-10, with mean of $10.98 and a2 median of $4.20. Ancther
multivariate equation is the one explicitly developed to include use variables
{Table V-14). The truncated mean for the latter iz $8.99 with 2 median of
§2.76,

The differences between these estimates is not great. Lacking a better
criteria, the multivariate squation including use wvariables was used for the
trust fund aggregation on the grounds that it is necessary te correct for the
nenuser bilas in the mail sample.

& variety of methods have been used for expanding contingent valuation sample
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sstimates to aggregate henefit estimates. Current practice and sclutions have
been recently reviewed by Leomis (1987¢). Four of the specific slternatives
identified by Loomis have been applied in this study:

1. Sawmple-based model with astimsted population means for independent
variables (method of Schulze et. al, 1983).

2. Weighted average of stratified sample WIP means (Carsom and Mitchell,
19843,

3. No adjustment - extrapclate to population using sample-based model and .
samnle means (Welsgh, Loomis and Gillman, 1984; Stoll and Johnson, 1984).

4, Include nonrespondents and nomparticipants at zero value (Bishop and
Bovyle, 1985).

The basic informstion for applying methods 1 and 2 is provided in Table X-6.
Sample means for user and gender related variables are listed zlcmg with

- Wpul&ti@n . weighted. AEVETREES For- exam?]_e’ the lISER dumyvariable has &
~value of 52 in the mall survey (52 percent of mall survey respondents are

river users) and .303 in the nenrespondent survey. Since respondents and
nonrespondents are a2 sample of the population, these values are weighted at
.34 (response rate) and ome minus .34 to yvield zn esvimated population mean
for this variable of ,376. Simllar caleculations are displayed for the other
user varlable DUMFREQ and gender.

The logit mean hased onm method 3 {sample means for independent variables) is
$8.99 (Table X-6 and Table X-5). When svaluated at estimated population means
(method 1), the logit mean is §8.07. This essentially reflects a correction
for the proportiom of users in the population as oppesed to the proportion of
users in the mail respondent subsample. The open-ended (participants only)
mean based on the predictive model of Table V-14 is $7.80 for the sample
(methed 3) and $7.2¢ for the pocpulation (method 1). These values are
congiderably lower than the simple average of the open-ended respomses at
$12.90 for the mzil survey and §11.75 for nonrespondents. The simple averages
would appear tec he more reliable. Accordingly, a method 2 (weighted average
of stratified samples) approach is reported for rhe open-ended mean of $§12.1&4.
(While all values repcerted below derived from the dichotomous cheice (logit)
format are based on the mail survey alone, the open-ended fcrmat (based on the
apparent superiority of method 2 for that format) is based on both mail and
nonrespondent phone results.)

The open-ended $12.14 estimste for participants can be adjusted for
nonparticipation to $6.35 (Table X-6). &ll of these waluss are for sample
average distance te river protected (157.42 miles) and for sample average
quanticy of rivers protected (2.36).

The influence of distance and quantity of rivers protected on estimated mean
trust fund domations is provided in Tables X-7 and X-8. These are derived
from the multivariate egquatiecns including use variables displayed in Table V-
14, Based on the loglt mean, total willingness te pay at cone river protscted
is §5.04, for two rivers is $7.36 and rises to $12.14 for five rivers.
Corresponding results for logit median and open-ended CVM {participants only)
are alsc shown in Table X-7. The corresponding marginal individual donation
for the logit mean (Table X-7, part B) is $2.73 at one river protected, $52.01
at two, and falls to §1.32 at five rivers protected.
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Thers is a significant variation in mean donation depending on the proximicy
of the respondents residence to the river protected. For the logit mean (and
for 2.36 rivers protected), respondents only 10 miles from the river will have
& mean donation of $35.%4; at 100 miles this drops to §15.88 and ar 2000 to
$5.45 (Table %-8). Tsble %-8 alsc shows the effect of distance on "overall
=eans” - means that have been adjusted for both nomparticipation and
nonresponse. These means are based on method 4 and count all nonrespondsnts
and nonparticipant values at zerc. This might be czlled the "reality method”
in that it bast reflects the actual probable return te a given trust fund
malling: nonrespsndent and nonparticipant donations are necessarily zerc.
Further real world considerations are that dichotomous cheice formats are not
afficient ways to actually collect money. The sample mean reflects potential
value; the actual return will depend om such factors as how many individuals

are - Gnly Y f@rasl i In-rhts-gense ,Wi th "t'h'a"'Gp@ﬂ"EﬁdEd{'"fﬂma't""yﬁu e o

get what you see: the sample mean would be the take (aside from hypotherical
bias). Interestingly, the open-ended overall mean is only §1.56 at 500 miles
and $1.35 at 1000. Another reszl consideration is the marginal cost of the
mailing. Depending on the purposes of a given study, an appropriate
gesographical scope to the aggregation exercise could bs defined by comparing
trust fund mailing marginal costs to marginal returm. For purposes of our
analysis here, the geographical scope of the aggregation is limited to Montana
residents.

The basic location specific data for the trust fund aggregation is provided in
Tables X-5 and X-10. The first of these tables list the 25 largest peopulation
centars {(counties and county seats) in Monmtana. This group of counties (25 of
the 50 in the state) accounts for 85.4 percent of the populaticn, It is
azsumed for purposes of the aggregation that the location of the remainder of
the state population is identical to the distribution of the 25 populatiom
centers. The distance variable used in the multivariate models of Table V-14
is map distance from the mail survey sample population centers (Butte,
Billings, etc.) to the Big Hole River at Divide (fer Big Hole surveys), the
Bitterroot at Hamilton (for Bitterrocot surveys) or the average of these two
{for five river surveys). The aggregation calculated here is for a five
rivers trust fund. Accordingly, Table X-10 lists population by county,
distance tc the Big Hele River at Divide, distance to the Bitterrcot River at
Hamilten, the average of these distances and the corresponding logit mean and
median and open-ended (participants only) donatiom.

Table X-10 alse displays the algorithm used teo estimate total values for the
state. Each county center estimate is inflated by 1/.854 (to account for the
23 county centers not medeled), multiplied by population of that county 12 and
over in 1980, and multiplied by 2 facter of 809,000/768,650 (the ratio of
current to 1980 population) to bring county level peopulation estimates up to
date.

Results of this aggregation are reported in Table X-11 for the various
aggregation methods. Method 1, using estimared population means, results in a
Montana trust fund valuation for instream flows in five protected rivers of
£6.7 million based on a logit mean. The median-based value is $2.0 million.
Hethod 2 (weighted stratified sample) is used for the open-ended format.
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Including nomparticipantsz, the value is $4.2 million. Method 3, the unadiusted
sample-based estimate, is somewhat higher than the adjusted methoed for the
logit (§7.5 million for the mean and 2.3 million for the median} and somewhat
lower than the adjusted for the cpen-endesd format ($3.3 millicn). The latter
is lower becazuse the overall mean for the mail survey {5,803, Table X-6) is
actually lower than the weighted average open-ended cverall mean ($6.35).
Method 4, including nonrespendents at zerc value, results in the lowest
estimates: $2.4 million for the logit mean and $1.1 for the opean-ended Dean.

EI. COMCLUSIONS

This study introduces a general framework for estimating the recreational
value of instream flows. The theoretical medel incorporztes the influence of
instream flow levels directly on both the quality of the recreaticnal
experience and on the quantity of users. Additionally, the -guality of -the

recreational ...e.xp.eri_.ence can e indirectl}g -affeeted hy flow t‘hrcughthe -eEFaep

of flow on total use (congestion) and flow on quantity demanded (seasonal
use). This framework provides & comvenlent structure for comparing results of
previous instream flow research. The model is aggregated at the day level and
can be used to value s changed increment te flow over a season or alternative
flow regimes.

The recreatiomal value model is demonstrated in an application to the Big Hole
and Bitterroot Rivers in Montana, Valuation is based on experienced flow
levels within a current trip valuation model, while use is sctusl chserved. A
broad range of flows was experienced during the May to August sample season as
the summer of 1388 happened toc be cone of the driest on record. Marginal valuesg
per scre foot at low flow levels were found to be in the $10 to $15 dollar
range. Estimates are slsc made on this onsite sample data hase that
demonstrate the limitations of previous mecdels of instream flow valuation. The
use of an experienced flow valustion approach failed to visld a2 relationship
te discharge on the Big Hole River. 1In cases where there is a dramatic change
in sample composition (residence, income, etc.) over the study seascn, the
methed of "unexperienced scenarios” introduced by Daubert and Young (1981) may
be supericr for measuring the effect of flows on the gquality of the
recreational experience.

& user-defined scenaric, "preferred flows", was developed and applied for an
onsicte trust fund valuation exercise. Harginal acre foot values of $4 te 810
were derived for a flow increment from histerical to preferred flows in July
and August based on the study viver section users, If flows delivered to
these study sections could be assumed to have similar impacts on users of the
entire river, acre foot values are $25 to $35. ’

Valuation varied by user group, with anglers having values that were roughly
double these of general shoreline recreaticnists on the Rirterroot and with
float anglers having somevhat higher values than bank anglers on the Big Hole.

A mail survey trust fund vehicle was used to estimate total reecreation and
preservation values for 2 set of Montana rivers. Three versions of the suUrvey
were utilized varying with regard to which and how many rivers were to be
protected by the trust fund donation. One version was for rthe Bitterroot
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only, ancther for the Big Hole only and the muleiple river versicn was for
flve rivers (including the Bitterroct, Big Hole, Clark Fork, Gallatin and
Smith}. This variation in number of rivers was introduced to facilitate
analysis of the additivity of respenses across different combinations of
envircnmental goods.

Multivariate valustion wodels wers estimated for beth dichotomous cheice and
open-snded question formats. Responses wers significantly cerrelated te the
mumber of rivers protected. Criteria for testing the theoretical consistency
of responses with consumption theory were developed by examining the
snalytical implications of the nonsatiation axiom and the law of demand. The
theoretical constraints on model parameters were identified for our specific
functicnal form (double log). For this specification of a total willingness to
pay function, it is only necessary that the astimated coefficient on quantity

demanded by greater than zsro and less than 1.0, All models estimated wmet this

eriteria. Analysis of single and multiple river subsample means support the
conclusion that responses were consistent with theory with respect to
additivicy. B,

These results provide evidence that valuation of environmental goods, even
where existence or preservation motives may be impertant, is consistent with
consumption thecry. Instream flow trust fund responses indicate that
individuals will donare more 1f mere rivers are protected, but that the amount
for each additiomal river (the marginal willingness to pay) is declining.
Since the basic elements of the consumption theory wmodel are derived from the
standard constrained maximization formulation, these results provide scme
insights into characterizing the trust fund phencmencn. 1t appears that trust
fund donaticns canm be modeled like the purchase of any other commodity and
that these purchases reflect the presence of a budget constraint.

4 mejor focus of the mail survey was on identifying the shars of total walue
due to existence as opposed to use and option motives. Little is knowm about
the underlying attitude and belief systems that might explain why pecple might
{or might not) be willing to pay for preservation of natural envircnments.
Purely exploratory research was undertaken to attempt to define and measure
basic metives. A five-peint Likert-scaled format was used to measure how much
people agreed or disagreed with each of 23 statements related to reasons for
holding preservation values. The statements were derived from largely untested
"hypothesis™ posed in the litarature. Factor znalysis of responses to ths 23
statements revealed five factors, each repressnting a somewhat distinct
dimension of possible reasons for vsluing instream flows, apart from one’s
pest or intended use of the rivers. A subset of these variables was found to
be significantly corrslated to willingness to pay.

4 new method was introduced, based on an application of Euhler’s Theorem, to
identify the share of total valuation due to esach motive through multivariate
regression. The application required the extension of the logit model
reparameterization (first introduced by Cameron, 1988) te include other
velfare measures including 2 truncated mean. The traditional apporticmment
mathed of identifying share of direct and indirect uses in total value (though
a followup direct question) was also emploved. The regression and
spportionment methods ware found to be in clese agreement, with approximately
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75 percent of total valuarion due to existence motives,

The meil sample valuation estimates were extrapolated to an aggregate Montana
instream flow trust fund total value, Four different aspproaches to
aggregation of contingent valuation responses (Loomis, 19837¢) were applied.
{ne approach was to estimate population sample means for independent wvariables
with an extensive phone nonrespondent survey. 4 basle finding was that river
ugers were much more likely to respond to the mseil survey. (River users weare
52 percent of respondents, but 30 percemt of nonrespondents.)

The estimated Montana total population value (age 18 and over), corrected for
distance from river protected, is §6.7 million based on a logit mean. If
nenrespondents are counted at zers value, the more or less realistic return to
& trust fund mailing would be only $1.1 to $£2.4 million. The nonrespondent

and the open-ended question format 1s sensitive to the cholce of media. For
dichotomous choice, phone solicitation of responses appeared to double the
estimated value, other things equal. Additionally, participation in the open-
ended format was somswhat higher with the phone survev.

An important direction for further research is te integrate the elements that
have been deveioped here inte a2 comprehensive model for policy application. An
slement of this would be to view the trust fund as providing a budget
constraint for thils subset of envirommental services. The appreopriate role
for ths medel of the recreatiomal values of instream flow mav be to provide a
gulde to allccation of this "instream flow budget™ te a given state or region.
This is especlally true if meeting recreationists’ preferred flows will alse
ensure achieving biolecgical standards that indicate existence gcals are being
met. It was found that recreatiomists’ preferred flows exceeded biology-Lased
minimm Instrzam flow standards on the Big Hole and RBlcterroot.

A more fundamental issue is the appropriate economic organization of this
gector. The trust fund has been treated inm this study as little more than a
payment vehicle for nommarket valuation. In fact iz is a real institution
that has the potentizl for dramstically impacting the level of environmental
services., The success of the Nature Conservancy and the phencmenal growth of
the Recky Mountain Elk Foundation are but twe examples. Consideration needs to
be given te the appropriateness of basing pelicy decisions on nommarket values
where considerations of real world institurions are ignored. Specifically,
most nonmarket valuation exercises (including the one presented here} ignore
transaction costs. It is pessible that nonmarket valuaticn toocls have much
broader potential application than developing market surrogates for policy
purposes. The underlying reason for the standard nommarket valuztion exercise
is market failure. It may be beneficial in some cases toe turn the tools around
180 degrees to face the underlying problem. It would appear that nonmarkst
toocls have the petential teo influence the design and applicacion of the real
worid imstitutions that arise inm response to market fajilure.

This and previous studies have laid the groundwork for understanding pecples’
many reasons for valuing natural rescurces, whether or not the rescurce is
used persconally for recreation. However, it’s clear that more work is needed
before valid, reliable tawonomies of values can be {dentified. Different

siirvey appeats to Indicate tha_‘ft: raspsnsatcbcththe dichatoou& chokcefom&t S
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people likely have different taxonomies--ways they value natural resource--so
the task is clearly more involved than finding the "right” one. Basic
research, preferably personal interviews with many open-ended guestions, would
go far in exploring the roles of motives such as alctruism, philanthropy,
sympathy, guilt, self-actualization, commitment, and imitatien.

The findings have Impllcations not only for further research, but for private
trusts or similar efforts teo ralse wmoney for natural resource conservation and
gnhancement. People whoe use the resocurcs are more llkely teo contribute than
non-users, but there are probably far more nonusers ocut there. Appezls o
sltruistic values, effective to both users and nonusers, should includs
descriptions of the likely vicarious uses that ceould be enhanced, azs well as
benefits to plants, fish, wildlife, and other rescurces.

~The lowball and highbsall techniques may be effective ways to get at least a .. .
small donation from a gresat many respondents. Peopls who have donated befors
are mcre likely to denate, even if the cause differs. Appezals for denaticns
should intreduce the trust fund (or other) concept clearly and ohjectively to
familiarize people with the concept. Providing behavioral role models for
people to follow also should boost donstion rates.

The ethics of research efforts exploring willingness to pay for memberships in
natural rescurce trust funds should net be overlocked. Many of the comments we
received suggested that people thought thils was an ocutright request for money
{although only one person actually sent a check for his amount). While this is
great in terms of reducing hypethetical bias, 1t poses the =zame problem as
fund-raising efforts that disguise themselves as research.

Two recent examples were 1989 mailings by the Slerra Club and Creeupeace. Both
were one-page questiommaires, sccompanied by cover letters that stressed the
extrem2 importance of this resesarch effort and of sbtaining peoples’
responses, The questions, however, especially on the Creenpeace gquestiormaire,
were ridiculously biased and disterted, and the survey was nothing but an
obvious introduction to a fund-raising pitch. Cloaked as research, this
misleading sales tactic may have worked, but it does all research efforts a
disservice,

The point really is that if we make our survey efforts too realistic, we are
creating the same impressicn. Ironically, the research needed most at this
polnt is further field testing of the principles learnmed teo date. & legitimate
trust fund, set up to maintain instresam flows and relying eon private
donations, would be an ideal mechanisa for testing hypotheses--as well as for
maintaining river resources. As long a3 the purpcse and intent is clear and
not misleading and the research practice sound, such efforts would test
hypotheses in a market in an ethically sound manmer. If accompanied by the
type <f basic research on preservarion values described above, cur
understanding of this characteristic of human behavier would increase greatly.
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TARLES
Table JII-1

Summary of Survey Sample Sizes

Survey Sawple Size Response Rate

tn-5ite Summer 19H8

Birrerroot 319
Big Hole 350
LTeTAL 808

Fhone Pre-test Séptamber 1988

Misscula/Bighcle 169

Mail Survey Nov. 1%E8-January 1589

Total malling 1850
Undeliverable 14G
Tetal Response 582 35%

Nonresponse Phone Survey, April 1985

Total Sample 251

HOTE: Kesponse rate (ccoperation) for on-site and both phone surveys was
nearly 1C03



Table IV-1

Un Sire Activity Shares by River
{Percent of Total Sample)

Activicy Bitterroct Big Hele
General Shoreline 53.0 7.2
{Plenic, swim)
Float &.4 5.9%
Fish
Shore fish 26.6 23.6
_Fish end camp 1.1 13.6
Beoat and fish 14,8 35.3
Fish, ficat and camp 3.0 14.3
Subrortal Fish 40,5 B86.8

*Includes 0.6% float and camp



1498

31073

5.583

&.78L

16.788
T.42
16.3

272.3
K

133.18

1&

£1

&2

é’s

0.3

41424

2.808

25.528
15.754
11.80
28.9

441.2
100

329.8%8
&0

&2

51

1s.5

8.3



17

4.3
4
ITHCME (Mean) 30865 306E7 087 34833
2 1z 15 23
10 10 ] 13
YEARE (Mean) 2.1 18.% 0.8 5.5
TRIPSF [Mean) 8.1 5.5 8.3 1G.9
TRIPTM (Mean) 4.6 5.6 5.4 4.8
(B) Bighole River
SAMPLE 83 263 Ti 40
NSAMPLE (Mean) 13.8 15.0 8.9 4.4
SaMPLE DARYS 5 14 8 9
TECRG (Mean) 1165 705 168 82
THOME  (Mean) 34815 43801 40869 429329
1& 22 58 &3
" {% Yes) § iz 15 13
i5.¢6 5.4 13.1 i8.5
2.1 3.0 2.1 3.1
16.5 23.2 38.0 49.7




Table IV-3hL

Fishing Quality by Month

Hessurs May June July August

{A) Bitterrcot River

TROUTSF .3 .7 B 1.3
HOURSF 1.1 1.4 1.2 4.2
LSUCCESS (28 2B 233 B

{B)} Big Hole River
TROUTSF 3.3 &.1 3.9 7.8
HOURSF 4.9 6.6 7.7 7.3
SUCCESS 77 =14 L85 .85

Hotaes:
TROUTSF = pnumber of trout caught.
HOURSF = number hours f£ished.
SUCCESS = number of trout caught per hour.



A Lirtle Low (%)
RICWFL, - § Yes

FLINFD
Fost Bxpevience (%)
Friends (%)
Fly Shops/Guides (%)

2

g

g?&e

&8
31
10

59

i9

&5
23

g O
(U B R



Table V-1

Varizkle Definitions

trips taken so far this year to the given river

hours on site for this trip

or USGS guag% at Wise River amd Melrvse (Bl@-l@le}
and Darby and Bell Orossing (Bitterroot)

avm Stag'e h»&l@lt 1f R T g e g
flows or zero if respordent
lower flows

suare of HISTAGE

chamy vardiable with 1 = Montane
0 if nonresident




Variable/Statistric {1IALT,
~7.965 ~16.1639 -5.8612
(.64) (=1.71) (1.99)
~1.2450 -1.5079 -1.1184
(=7.47) (=4 E1) (=5.59)
+.9425 1.8159 .5505
(+3.29) (3.25) (1.86)
1n TRIPSF -.3880 ~.8108 -
{=2.00) {(=2.83)
1n TRIPTH +.6795 — . 7897
(+2.86) (2.38)
1n DSCRG +.4663 7574 4897
(2.44) (2.38) (1.79)
SAMPLE SIZE 231 114 115
oF 325 109 110
Chi-square 152.05 64.91 86.41
B 1.0 1.0 .353
11746.1 286785 14796.7
7.937 9.855 -
7.005 — 10.135
1451.5 1044.3 1875.3




{1}ALL {2}ALL
=2.1633 =1.6066 =8, 3208 5.2499
in BIOT =i.2%89 -l.1856 ~  w1.4800 -1.0492
(&11&17) {mllslﬁ) (u'?,_g@) R (wam5l} RO
- 3468 - 7474 1.3383 s
(1.74) (3.99) (3.68)
In TRIESF =, 4789 -, 8130 =, 4808 =, TOOL
{~2.22) {~=3.96)} f=1.6821) {—=2.18)
in AGE i.5880¢ s e s
(3.10)
RES (=1.3447) el s «1.5871
(3.93) (~3.93)
HISTAGE e +.9246 e —
(1.83)
e =,3532 e s
(~1.89)
— e, * 5449 ——
2.77
SAMPLE ST7% 203 it 241 278
oF 497 R 238 274
864.32 e 231.8 384,13
B 00 — .949 . 201



Table V-3, P.2

428%4
2.406
42.017

- 549

41434

2.808

41.802

- 649

48117

2780

]

22.878



e
1.2826




Tahle V=5

Variable Definiticns for Deily Use Equations

r of users samples per day

LSRG = F5 daily average at Melros
at Bell Cressing and Darky

2 ancl Wise River guages (Big Hole) arg

dummy variable for cold temperature

Saldate = dummy variable for day when greater than 20% of anglers reportad
fishineg the Salmon fly hatch

5



Table V-6
Daily Use as a Function of Flow Lavels
Big Hole and Bittervocot Rivers

Estimeted Paramseters

Variable/Statistic Bitterroot Big Heole
Intercapt .625522%8 6.142113
{t-statistic) {6.187) {(3.627)

DSCRG .006336 .020839
JALT9TY L (2aeeS)
SQDSCRG -3,65522E-06 -1.07858E-05
{-2.051) (-1.5929)
DSCREG3 4. 36%9E-10 0 eeae-
(1.935)
WKEND 4,563572 3.39069
(2.803) (1.735)
DUMSTR -5,6188%5 0 ceens
(-2.521)
DUMCOLn 0 emeee- -7.278494
(-2.728)
SALDATE 0 eewe- 5.193589
{1.802)
R? 432 .5739
Sample Size 34 a7
Variable Means:
HSAMPLE {dep) 7.50 12.892
LSCHG 1533.08 507 .87
SUDSCRG 4,941, 342 478,283
BSCRG3 1.9725E10 .-
WEEND L2594 L4632
DMSTR 048 “w
DIMCOLD .o L1335
SAIDATE - L1682



Teble V-7

Varizble Definition for One-Site Logit Trust Pund

TRIFIZ = trips taken to this river in last 2 years

YEARS = nomber of years visiting this river

CPTSRACT = dumny Variable for fishing

DSCHRG = daily average CFS




Gr-Site Logit Trust Fuyl Equeticns

=1.91756 =3.1614

(4.166) (4.29)

-, 81238 =, JG12E

(~7.129) (=10.94)
In INCE 44516 +. 26628

(2.262) {1.817)
in YERES -.4118 —

{=2.275)

.21318 - 359402

(1.89) (4.582)
In DSCEG e . 29882

' (2.644]

Sample Size 218 506
Chi-square 202.9 504.4
&F 211 457
P «E43 <40

Income 31740.9

YEARS 10.785
34.156

[eCRG —

42894 (24286)

12.954 (3.88)

g1l.88

Mail



ce of respondent from river(s) to be protected

gendey = dummy varizble (l~mele}

days of recreaticnal activity n rivers per year

durmy variable for plan future trip to this (these) river(s) in
ext three years

altruism factor defined in Section VIII
ral comtribation factor (Section VIII)

1 concern factor (Secktion VIII)

durmry variable with velue of 1 if visited this (these) river(s) in
last three vears

Gy variable with value of 1 if v1s1.t rivers for recreation
scmetime, frequently, or very frecuentl




Table IX-1

Share of Total Willingness te Fay
Due to Existence vs, Option/Use Motives
Heil Survey Cpen-ended CVM Trust Fund Equations

Equation
Yariable/Statistic i 2 3
{4) Coefficientses
ACTDAY .1193 L1839 .1160
ke i sees aiga
HEL? === 1.,2553 1.7952
PROTECT 2.11%0 1.354% o
(Ry Copputation of Share to Hotives
L By+ T ByZy* 2.4395 2.8702 2.0847
Sum of Use/Optiecn Bi L3205 L2600 L2895
Sum of Existence By 2.11%C 2.61012 1.7¢52
Share te Use/Cption .131 L0991 .139
Share to Existence .869 . 909 LBel

# Future is a dummy variable. Share evaluated at Sample mean cf .587.

# See Table V-13 for source of coefficients.



Mrtana's Sree=flowing rivers and st
are a unicue and irrsplacsable res

Cur society should consider the needs
of futire gereratd
consider cur needs today. 83 43 2 1 2

Pecple can think a river is valuable
even if they don't actually go
there themselves. 42 57 1 i 2

family can visit rivers for recreation
if they want to. 33 8 1 & 3

I'm glad there is wildermess in Alaska
even if I never get there to ses it. 38 486 B 1 g

I have a great deal of concern
for endarnger=d species. 38 46 & 1 g

I have besn concerned aboub how the rscent
drought may affect fish and wildiife
that depend on rivers. 3 B5 3 1 &

Sore days when I'n feeling pressured

it reassures me to think that some

lands cut there are wild and undeveloped,

even 1f I never get to go there. 30 43 11 2 13

It's important to protect rare plants and
animals to meintain genetic diversity. 22 B4 4 1 12

Same land in the U.S. should be set
asz.defrmanyhmnuseatalls&
remain completely untouched

26 36 24 13 8

g7 1 1 9

ree, SD = Stromgly Disagree, NS = No




Table VIIT=1. {comtimed

I emjoy locking at picture books o going

t@ mevies that have rivers in them. 22 &1 2 3 12
I have had inspiraticnal exper

on rivers 17 48 =2 2 27
resogrces today is saczndevelﬁp
thmmthefmmlfmneedtm 16 41 27 9 7
is important to me. 1z s 5 1 22

1 would be willing to visit Montana rivers
less freguently if it meant that the resource
woalld be better off in the long .

48 18 5 iB8

I would be willing to contribute money or
time to help keep adecuate water in Montana
rivers even if I could never visit them. 7 38 26 7 23

I feel that I should be doing more
for Montana's rivers angd streams. 7 34 23 2 a3

I would like to see more hvdroelectric
dams on Montana rivers 5 i 3¢ 21 25

Rivers do not have many spiritual
or sacred values to me 4 20 30 30 17

The decision to develop reson
bebasadmﬂyonmmcgmzﬁs 3 17 4% 24 1o

Erdangered species should mot be
protected if they don't have any
benefits to humans. 3 5 3z 50 7

Ithmthatmstrlma},mdymvem

(A = Strongly dgree, A = Agree, D = Disx
opinian)

1% 47 206 13

22, SD = Strungly Disagrse, NS = No



BO.18 115.70

section users 18%4 3724

trust fured total (S) 148,617 445,762

July 176 103
Auyust 3cs o8
Anmial Average acre—{est !
readed:
July 10821.8 £333.2
August 26765.6
Total 43102.8
5.01 10.34
(D) Average dellar budget/acre-foot
if ent;'g river same as study
secticn 43.98 24.05

Notes: | CFs * 1.983 # days/month = acre-fest needed

Estimates in (C) inflated by 1/.114 for Bitterroot and 1/.43
f@r&qﬁ@l&b&%&ﬂc&mﬁ@@fu&amst@ﬁy%mt@use in




Table VIT~5

hecreaticmal Use in River Study Section

Big Hole

£371 20411

41421 13287
Ratic of angler/total use from onesite suzvey L3966 L2ES
Estimated May-August days of use 10457 15267
Average use/day stidy secticn (123 day session) 85.02 124.12

o 11,47

Sample fraction (weight) .0812(12.32)  .0924(10.82)
Averzge days of recreation/year (mail survey) 5.84 4.10
Estimated sumer session river users 1854 3724
Average days/trip (on-site sample) 1.453 2.28

Notes: | Derived from Mortana Dept. of Fish, Wildlife and Parks 1985 angler
survey and Bitterrcot study section is about 15.5 river miles, mainly in DFWP
river section 2 with a density of 326.7 angler/mile~year or 11.4% of total
Ritterroot angler use. Big Hole study section is about 52 river miles in
river sections 7 and 2 with an angler density of 3%2.5 days/mile-year or 43%
of total Big Hole use.

? pased on rates of May-August use/year for the Clark Fork River
(Hagmarn, 1573)

ZMWt«veight@averagebym



Table VII-2

sporciet Tre f i Flor T } A e af Hl
lower, car Qurent Freferred

NLD MNERFID

St

5.13 2 7.52 17 3.49

4.73 & 5.22 26 3.77

July 109 2.55 45 3.1 2 172

Big Hole:
May &0 3.32 ) 4.2 29 1.7¢

Juns 208 2.79 74 4,21 27 1.82

July 55 2.03 53 3.

b
[
1y
-

August 17 1.52 50 3.48 o i

Variable Definition:

ts preferring curent flow level
ts preferring hicher flow level
rreferring lower flow level

Current average daily stage height (guage height in fest)
average stage height preferved by respordent:
average stage height preferved bv respondent

wanting higher flows

: wanting lower flows



Takie VIi-3
et Preferred Flow Lavels By Month

2750.27 2953.00 =207.73
e 4 .44 2396.83 2779.00 =382.17
July 2.85 838.00 462,00 373.8
st ””'m'”uuéiﬁs'””””f'”””””””74?;45””'”J Catees T e
ic Hole: f

May 2.8%9 818 11606.27 =344 .27
Jung 3.05 928 T08.2 21%.8

2.57 592 i68.16 423.24

2.98 87g B2.08 825.76
Variable Definition:
AVEPRESTAG = average preferved stage height in fest

5 = average preferred flow in CFS

actual average daily flow in FS



2353
3008
2534
2780
. hverage 20 yesr
Deviaticn from Pref. e
e:
1180
3428
Wise R./Melrvse 1839
Preferred alis
Average 20 year
Deviation from Pref. e

277%
3196
2692

23%¢

7B

4055

2176

G928

4582

1012

B52

836

178

1403

AUgusT

216

B7S

298

Notes:

Heed extra water to mest preferred on Bitterroot in 7 of 20 years

in July and all 20 years in August. On Big Hole need water
in § of 20 years in July and all 20 in August.



Table VII-1

Welfare Measures for Om-Site Logit Trust Fund

{1888 dollars)

River
Measure Bitterroot Big Hole
Median 12.47 156.36
Mean-truncated at:
Agee  80.16 115,76
500 62,19 86,82




TOTIMD =

DIOTIMN =

DICTIMD =
U,
QUTINMNL

i

e ficow in cabic fest RET S8CrTe

ard 1 = 2 for

predictad daily use on river i (i = 1 for Bitterroot
Big Eole}

current tmip value per day for river i
(1988 dcllars)
mmtt:’ipvalueperdayferriveribasamlcqisticmn

on legistic mean

mena)

same as QUTIMN it for median

marginal value in dellars/acre-foot of incressed «
recreational experience (logistic mean)

same as QUALIMN, but usirnge median
total recreational value in dollars per day for river i (logistic

IH2AT)
same as TOTiMN but based on median

marginal value of changed flows in dollars Fer acre=feet [eguals
sum of UALIMN and QUTIMN] based on logistic mean

same as DIOTIMN but based on median
quality cahnge (parallels OUAL{D
Quantity change (parallels QUTIMN), but quality held consta

N}, but with use held constant

S users



3 333333?2??_??_?2?_?6?&3.494@.3ﬂ_:ﬁ5
wdft ﬁi?js.éga;&aa,p:?.32.4;3;&.4225;?“&,@.?.,?ﬁ?..w?
suaan”msn-asaaesaassnnaaasaagaa
M RPN S o 1O B PP o, § 8§ e IR

BEd by o g

DTOTZ40

2N
33
25
4
11
i
g7
2%
=1
73
74
16
33
6
32
23
23
ez
31
13
5%
44
44
23
2]
7%
i7
4

§ T e o D O 1Y
1.1;431!4545 LI B I I T B

DTCT
4
3
f
9
3
o 8.3
g
7
5
=2
3
&
3
2
1
1

éOSQ ﬂ%&???ﬁﬁ;ﬁé&ﬁ3&?943?333?&%3
wm Py et i Q.,Ev-§q;u3,.cpdéé,éé06334333@.@2?3
- pnauw&maau..ngasw-seaannnnsaasasaa
7 B OO P 1N o oo prpirm b g 3 it SLELES S T T T N TPRTT SR
For 90 CEVIY i N0 e 1Y g e WSRO O b ™ o3 O VB 904 POV CT " v 30 1
. GéZWZéG.@ D0 PG O P OO = B o WV €GP
1% 3 O P 0000 € O M g yogespmgns € YD 751, 30 O

444444444 TG T T Qi e s g

- y@ i3

T BB O e P g 000 BB O e A MO e D 0 g
52398%42.59%3;@?S?&Sﬁuﬁr&ESqJQQﬁﬁ.
aasw&”aen.saswsaansoe-annnasssns
@,é@%u??;a,va5?53&55353555953&.?1@;?
] ?‘81&&R«Eéa4235@:@.35&}41931.856829 aled
Lo 581%%332.5_35?,0?4?3%3?9&3949333?
b v f BOE TPl NUWEY o o BNV Uy TP P P b €y
o qs}t.w..?gi&4222222222222522222222

TITZ
97.3

- Y ORI OO CRAS O OO CA A CITA A Y
- F PRI Yol AR O B8 € O VDo TGP o ot b

L 2 G R G e T oy




$244.38

5415.24

$303.07
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§21%.41

$188.21

£250.00

§200.00
$222.48

$151.5¢

$102.13
$184.17

549584

§136.02
8170.68

$ 76.39
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In IHC

1n DIST

Table V=10

=10.8117
{-.13)

«1.3293
{~5.89)

1.0421

(3.26)

. 6004
(2.186)

=, 7843
{(=3.09)

et

+.5589
(2.48)

e

+2.6737
{2.12)

e

~15, 3965
(=1.03)

=1.41G8
{=5.56)

27183
{2.248})

.5434
(1.90)

-.3992
{(=1.51)

e

2.9364
(2.65)

3.6802
(2.63)

=18.4827
{(=1.80)

~1,5788
{~5.85)

BT

(1.85)

.3937
(1.44)

=.3870
{~1.45)

LY

2.5882
(2.31)

st

7.2602
{4.099)

=39.1650
{-2.31)

-1.7345
(=5.23)

1.0115
(2.41)

4202
(1.27)

-. 6255
(=1.82)

1.5108
{1.98)

- 0443
(=.1357)

.0160
(1.08)

.0831
(.0%9)

£.1397
(2.56)

5.5520
{1.47)




Table Vo-10 (conk.)

373 388 384 3is
CF 372 373 377 308
326.82 196,84 148.810 259.5¢
P 597 1.0C 1,06 L7
Quant 2.366 S
oIsT 157.42
SEX 887
25,881
587
19.228
HEIER 10.048
24.861
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23241 24383
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Eousticm 4

2.723E~4 1.8228E~-8 4.372E-¢ 1.585828-10

7523 . TOEE . B8334 S5T7ES

. 7835 - 5077 2874 -5832

LBe 4517 L3881 .2494 22423
DIST : = B8O =, 2829 =, 2451 =, 3608
SEX R S B 8709
ACTORAY LAZ04 ——— e =, 0255
FUTURE — 2.0812 1.6393 3.468
2.0151 2.5084 e = 0479

HEED v e 4.5%8¢ 3.53%8
e oo s 3.200%

NOTE: Where functicnal form is:
WIP = EXP [B . +B , FUIURE] (8/1-7)" cummr 2., ...,




-5 . 2630 =-8,0834 =4 ,8773
{=3.42) {=3.34} {~3.25)
. 24587 L2377 .1525
{2.61) (2.49) {2.04)
in INC .3432 .2723 .2344
{3.95) “{2.55) -
In UIST -,1623 -, 1485 -.1242
(=2.07) {~1.84) (~1.58)
.1193 .1039 .1160
(1.78) {1.52) {1.69)
FUTURE 3427 . 2660 . 2956
{(1.80} (1.35) {1.53)
In EEIP e 1.2553 1.7952
(2.16) {3.64)
2.118G 1.3549 s
{3.17) {1.89}
Szmple Size 185 189 164
Adjusted B 199 .203 .184
F{Significance) 7.78C {.000) 6.744 (.000) 7.130 (.000)

2.36%

28434,

157.42

4

25.361

- 587

10.048

24.881



2.08188 2.79479
(9.33) {7.545)
=1.20388 e
(=6.247)
___________ - BEE7 GlBBROR. .
(2.494) {2.251)
in DIST - 4270 =, 210185
(=1.940) {=3.073}
USER .97683 —
{1.970)
SEY .32584 -,114316
{(.727) {.4495)}
J— +.318298
{1.724)
387 206
338.3 o
F e — 4,21
af 381 201
s .543 L0027
2,366
oIST 157.42
USER 520
. 657

728



Table IX-2

Share of Tetal Willingness teo Pay
Due toc Existence vs. Uption/Use Motives
Mail Surveyv Logit Trust Fund Equations

Equation

Variable/Statistic 1 2 3 &

{A} Reparameterized Coefficientss
ACTDAY L6204 - . -.0255
FUTURE _m 2.0812  1.6393 J.668
NONUSE - 2.0151  2.6084 .- 0479
HELP - .- &, 5986 31,5394
PROTECT - . - 3.200%

{B) Computation of Share to Motives
I B; +Z B, Z, * 2.4353 3.8301 5.5609 8.79388
Sum of Use & Optiosn Ri L6204 1.2217 L9623 2.0102
Sur of Existence B, 2.0151 2.6084 4.5986 &.788¢6
Share te Use & Optiom L1173 319 .173 .228
Share to Existence CB27 NCEN L827 772

* Future is a durey variable. Share evaluated at sample mean of

# See Table V-12 for source of coefficients.

. 587,



Cpen=Erderd UM

=173

.31

“.;l?é._m““mun_.wu_

228

131

091

-13%

« 245

LL54

<827

- 681

=827

772

-BES

- 209

-BEL

-551
U297

282



Table 1X-4

Additivity and Consistency With Theory:
Hagnitude and Sign of Cocefficient on Quantity

Estimated FParameter

Method Equation ~by /by C,
Logit Madel 1 7839
2 5077
_______________ 3 _ 3874
b L5832
Upen-Ended CVH 1 2457
2 .2377
3 1925

Neote: Total WIF functiom for rivers protected for Iinstream flows is
consistent with consumption theory if 0<-b,/b, or €,<l.



rrnstreas Fl@; mﬁt Fmﬁ by Usar ami
- {1288 dollars)*

(M} (N} (N}
User
rean 14.04  7.03 11.09 20.22  9.52
N (265) - (64) (83) (118) (153)
SE 2.73 4.10 3.04 5.77 2.52
NonUser
mean  4.07 2.46 4.01 5.24 3.81
N (254} (52} (105} (57} (157)
SE  1.45 1.63 2.30 2.3 1.67
ALl
mean  9.40 4.49 8.1 15.45  6.38
3 (554) (162) (208) (186) (368)
SE  1.55 2.08 2.08 4,02 1.43

emetric estimator, dollars per respondent.

#*Defined by response to question No. II, 1 "Have you visited this (these)
river(s) in the last 3 years.”



Significeant difference at

10% level

TG

o'

yes

Big Hole v. Bitteryoot 1.35 e

Bichole v. 5 River 2.42 yes

t v. 5 River 1.6¢ 1o

Bighole & Bitterzoot 2.13 yes
&

All 3.22 yes

2.31 yes

1.8%8 yes



P@gltiple

River

17,07
3.80

11.70

18.82
1339

2.67

16.4%
2.68



(1588 dollars)

Mean for Mean for River Slmfﬁcant
Single River' Share of Multipls River' Differsnce’

Malt R S.hare mated

Bitterroot 8.19 i5.48 = 1475 = 2.27 yes

Big Hole 4.49 15.45 # .130 = 2.01 no
(2.08) (4.C2) (.523) *
B 162 1ge

Bitterroot £.38 15.45 * ,13% = 2.15 ves
standard E (4.02) . (.559) ¢
N 368 186

(4e02) o ABLe3Y R

stardard error assam share ratm a }cmn comstant.
3 paired, t-test of significant difference between single
river mean and allcocated share. T statistic values
are 2.73, 1.2, amxd 2.75.



Teble -1

plan te visit a Montana River in next three years

bid offer for trust fHumd

e (y%, m} to Bid

it of dematicon for use or fubure use

of denaticn for other (existence




251
238
231

251

BITIF 281
RESPFL? 250
FESFFL’ 218
MEX 150

143
143

245
24%

81.0
62.6
5&.3

30.3

23314%3
. 5809 .

50.378
1z.2
56.4
11.783

31.713
68,287

13.
&6,

L G50

27,015

85.401

18.548

30.891
30.891

547

121

578
585
523
227

277
282

566
577

27.7
53.7
1.5

52.1

25479
5e.8

S0.92%
7.2

52.0

12.903

24.80

€5.074

2C.8
£8.8

8€.85

16.925

25.577
32.484

+2)

to "nuber of dayvs shorefush®
son; plan to visit Montana River (nonresponse) vs.
plan to visit g'tm,s” nvar



280 18.0% 3.62




Rarnge
Participstion (%)

11.783
18.648

150

1=-31G0

52.8

Mail

12.903

16.92%

R

140

0=-200

i%.4




BEivariate 1.38582

Maltivariate®
Equation #1,
Table V=14 1.22283

=1.17126 10.82

=1.2038 B8.9%

3.22

&
3
o

2.78

Motes: 1 Truncated at $300.00
2 Slope coefficient on Bid
3 Evaiuatsed at sample means



.520 303 .376
725 LAS0 570
657 663 €75
5.99 — 8.07
2,78 — 2.44
7.80 S 7.26
12.906 11.75 12.14
5.03% 7.03° £.35

3 Table ¥4




1 5.04 1.83 18,23
2 7.38 2.23 11.74
3 9,19 2.78 12.73
4 30.78 3.28 13.48
5 12,14 3.67 14.087
1 2:75 83 2.03
P 2.01 «E1 1.17
3 1.67 51 -84
4 1.4% - 44 87
5 1.32 <40 .58

Noetes: 1 Derived from eguaticons in Teble V=13 as:

logit mean = 30.3492 * ((ABNT ** (.5458)) # (DIST #% (-.3547))

logit median = 9.17621 * (CIANT ## (.5455)) # (DIST ## (~.3547))

erded = 29.62447 % (CUANT *# ({,198808)) * (DIST #% (-.210185))




10 38.94 26.71 11.66 3.54
186 15.88 16.47 5.15 2.18
500 g8.98 11.74 2.91 1.5

1600 702 18.15 £.28 1.35
- 206 5.4% - - B.T? o 178 1.16
Motes:

i &s&ﬁ Y lmt mean = 81. 34323 * (A‘UEDIS’E e (= 3547})
perr-argied VEDIST #* (=,210185)).

mtle times §54
s for cpen—ended

2 Adjustment for logit is .34 respor
(5585/582) participaticon ratic,
are .34 and .3%0 (227 of 282).
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€,736,000 2,036,700

2 Eased on Weighted Average WIT Mean= for Stratifield Sappla’

— o ‘Z..F...gé%, - 45155,200
3 Based on Mail Survey Sa@le Means for All Variakles
-7,503,900° 2,304,000 8,441,300 3,291,500

4 Similar to 3 Dt Zero Value o Norresoordertes

2,434,000 735,800

whod of Carson & Mitchell (1984).

3 Similar to methed of Walsh, et al. {1984) and Stole ard Johrnson
{1984)

4 Similar to method of Boyle and Bishoo (1585} . Reflects 34% response
rate for mail suwrvey sample and 95.4% partlcz,patmn for lc:glt ard
39.0% for cpen-erded. Is the best approx
actual trust fund.

S‘E‘lemnmfsrtmgmselss 03 (Table ¥=6) based on mail
avey anly (not weighted avermge as Case 2} -
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APPERDIX A, SURVEY INSTRUMENTS




Bi6 HOLE ONSITE

| 2

Hi, I'm ~===e=w=- from the University of Montana. We're doing a
study of recrestional use on the Big Hole - River. Could I ask
vou a few guastions?

i. How many hours will vou be at ths Biy Hole today?
Hours

]

[ 18]

Bre ?mu hexe jﬁst for the dav, ér longer? {(If soc, how many?)

One day conly # davs if more than one

3. Is this your first visit to the Biy Hole .7 1 Yes 2 Ho

L. (If not), How many vears have been coming hers? Years

B, How mapy trips have vou made +o ths Big #le this vsar?
Trips so Far this vear

T

&. How many trips have you made tc the Big Hole gver the last
twe vears?

Trips in last two vears

7. Bbout h@w-many trips will vou maks to the By dole in the
next tws vears?

Trips in the next two vears

2. What activitiss are you participating in om this trip to
“tha Big Hole? (Read list and check activities they're doing)

7]

e, Fishing Camping

. Floating . {ther:




RSK QUESTIONS 9 - 18 IF RESPONDENT I5 FISHING ON THIS TRIP

%, What tvoe of fishing eculpment arse vou using?
Bait e mlTE e, Combination
Flies: 10. Did vyvou tie vour own? Yes . No
1i. (If fishing flies): Are vou fishing a2 particular hatch (dzvy
flies) o a particulaxr nymph form?
No Yas 12. {If ves} Which haetch?
13. About how many hours have vou besn fishing the Hig Hole so
far on thiz twip?
Total number 2f hours
i4. How manvy trout have you caught sco far on this trip?
Number of trout caught
15. How manv of these trout did vou keep? Trout keps
16. Did vou hire a fishing guide or ocutfitter on ths Big dols
River op this trip7?
Yasg Ho
17. Bre you fishing from shors, from 3 boat, or both?
Shore . Hoat Both
18. Do you have any cother comments about the fishing hevs?



£ak

ASK QUESTICNS 19 - 23 IF HESPONDENT IS USING 4 BOAT

19. Type of hoar usad:

20. Yhere 4id vou put in? {site}

21. Whers did vou taks our? {zite)}

22. Were the flow lesvels adequats For Elecating? ____ Yes . No

23. ADD DETAIL:

2k. How long befors today 4id vou decids to visit the Big Helse?

Davs ago (1 = 1 or less)

253. We are intsrested in knowing the reascns why yeu're visiting
the Big Hole at this particular time of vyear. I'm going to Tead
¥ou a list of possible reasons: plsase tsll me whether that
Teason is very important, impertant, not very important, or not
at all an important reason you're hers at this time of vyear.

2. I have time off from work now VI 1 U VU
27. The weather is gocod VI I U VU
8. The flow levels are adequats VI I U VU
29. An insect hatch is going on Vi I U VU
30. It's less crowdsd now VI I |84 VU
31l. Cther pecpls wantsd to come now VI I 8] v

i2. Ars there any octher reasons why vyou'rs viaiting the
Big Hole at this time of vear?

the

33. Did you faal :t the river was crowded at any time on this
trip? :

ey L EE - -

3. (If ves) b

What effects did this havs on vour
exparisenca?




THE HEAl PEY GVESTIONZS WILL BELP U8 TO UNDERSTAND TES VALUE FEDPLE PLACE &
OW THEE RAIVER BETATED SECRZATION ON TEE 316 BOLE RIVER.

@E REALIZE YOU AREN'T USED TO COMDIDERING YOUR RECHEATION THIS wWAY, U7
PLEASE THINZ ABQUT IT AND GIVE U3 YOUR 3E8T ESTIMATE.

J4a. Is visiting the Bilg Hole river the main purposse of this teip from
your heome?

35. Is the Dig Bols the main or caly recreaticnal sits vou'rs
visiting this #xip?

Yas CHe

ta thiz ssction of

34, Rbout how far is it from your home
the Big Helae?

Milas {one-~way!}
37. How lomg did it taks +to travel from b oS
Big Bele River? ____ Hours (include stops mad@ en routs)

3g. Bbout how much de vou sxpect ¢to perscnally spend on this
trip? Include expenses such as gas and oil, fcocod and beverages,
any lodging or camping fees, car rentals, airfares, esquipment
purchased just for the trip, guiding fees, shuttle expenses, and
other trip expenses. I[f vou den't know what the sxact amount was
{or will be), please give your best estimats.

Tetal amount spent on this trip

3%. Suppese that your expenses toc visit the BRigBole on this
trip wers higher. Would you have still have visited the
Big Enle if your personal expenses were ____  ____ more?

Yas Ko

0. {If no) Would you still have made ths tzip if
yeur perscnal expsnsss wers only $1 more?

Ve 6o

plain why

1. {If no! Could vyou please briefly ==
not?



FQLLQ@EK@ GUESTICHE LADDEESS THE FPROBLER
ELS ON THE BIS BOLE RIVER.

2. Was the water level in the 3ig Bole River today adeguats
for the activity you participated in?

ves no

Commants:

43. Did vou know what the flow level in the river was goinz to be
today? .

Yes Ho

L. If ves, how did veu know?

Past experience hers

. Talked to friends
Talked to fly shop/cutfitter
State or federal agency

Other:

4b. Would vou praefer to be visiting the river at a different flow
level?

Yes Mo

45, (If ves) What would be a hetter flow level?

inches higher
inches lower

Comments:



&

st

il Ve
. Purcrases would allow
LeCuceC valer use or the costs of rmere efficiant
: ocold be dems weuld be by feoming a truse
Jed. Now hare's the question I'dl likas Y3 o answer,

' : Fease an annual membership in a trust fund costia o
@maintain flows in the Big Hole River over ﬂx:smmmm'at:wmn:gmefaégd level?

ves 'gé
47, (1€ nol, Would you be willing ts pay for
annual membership in a2 twust fund to improve
minimum flows if the cost was sufficisntly
low, say opnly 21 per year?

Yas Mo

¢8. (If no), Could vou please briefly explain
why not?

I have just a2 few mere quick guesticns to help us understand your
responsas

i. Fhers do vou live? City: State
2. How 0ld are vou? Years
3. What is the highest vear of formal sducation you completed?

some grade schoeol e B0mME college

e

£inished grade school . Einished collegs

e finished junicr high e, BOME postgraduats

finished high school . Einished postgraduate

e

4. Are vou member of any conservation, sport, fishing, or
boating organizetions? ,




Yas Mo

S R

5. {if ves! Bbhout how many of thess groups
do vou belong to?

Groups

6. Can you estimate your total deonations over the course of a
year for environmental preservation causes (wildlife Funds,
wilderness presservaticn, ete. )

— Dollars

7. {(Hand Card! Could wyou please give me the letter that
corresponds to your housshcld’'s income befors taxes last year:

a. under 5000 2. 20,000-26,55%9 1. 44,000-49,000

b, 5,000-%,9%9 fo 25,000-29,999 Js 5@,@@@“?%;999

c¢. 10,000-16,999 g 30,000-134,%99 ko 75,000-300,000

4. 15,000-19,999 ho 35,000-39,999 1, over 100,000

INTERVIEWER SECTION: TO FILL IN AFTER INTERVIEW

JREI |

Sex of respondent: Male Femals

Location:

Date: Time started: Time finished:

Flow level:

Yeather: 1 Bain 2 Cloudy 3 Pazxtly cloudy & Sunny
TemperTature: 1 Hot (>78} 2 Warm (60-78) 3 Cool (<&
Wind: 1 Strong 2 M@deraﬁ@ oOF gusty 2 Calm

Major hatches chserved:

Humber of boats chserved at take-out today:




BITTERROQT ONSITE

?«uﬂ

Hi, I'm ~-=c=ce=- from the University of Montana. We'rse deoing a
study of recresaticnal use on the Bitterzoot River. Could I ask
you & few gusstions?

1. How m@ﬁv hours will vou be at ths Bittsrroct today?
Hours T

2. BAre vou here just for the day, or longer? {If sc, how many?)

One day only ¥ days if mors than one

3. Is this vour first viszsit to the Bitterzoot? - 1 Yas 2 Ho

. {If not), How many years have besn coming here? Years

5. How many trips have you made to the Bittsrroot this veax?

Trips so far this vear

&. How many trips have vyou made to the Bitterrcot over the last
two vears?

o Trips in last twe years

7. About how many trips will vou make to the Bittarroot in the
next twe vears?

 Trips in ths next we vears

8. What activities are vou partiecigating ia on this trip to
the Bittsrroot? (Read list and check activitiss thev'ze doling)

Fiszhing Camping

onr Y

e, Floating Cther:

eSS




¥

ASK QUESTIONS 9 - 18 IF RESPOMDENT I3 FISHING ON THIS TRIP

9. What typs of fishing equipment ars vou using?
e BALT — LTS — mOmBLoation
o Flies: 1G. DPid you tie vouxr own? ___ Yas Neo
il. {If fishing fliss): Are you fishing 2 particular hateh {dxvy
flies) oxr . particular nymph form?
Ne e, Y& 12. (If yes) Which hatch?
13. ARbout how many hours have you bsen fishing-tha Bittarroot so
£ar on this trip?
Total number of hours
1. How many trout have vou caught so far sn this trip?
Number of trout caught
15. How many of thess txrout did you ksep? Trout kspt
16. Did you hire a fishing guide or ocutfitter on the Bitterroot
River eon this trip?
Yes Mo
17. Are you fishing from shore, from a boat, or beth?
Shors Hoat doth
18. Do you have any other comments about the fishing hers?



fad

ASK QUESTIONS 19 - 23 IF RESPONDENT IS USING A BOAT

19. Typs of boat usead:

20. Whers did yeou put in? {site)

2l. Where did you takes ocut? (site)

22. Were ths flow levsls adequate for Floating? — YYo=

23 ADD DETAIL:

24. How long befors today 4id vou decide to visit ths Big Hole?

Days agoe (1 = 1 or less)

25. We axe interssted in knowing the reascns why vou're visiting
the Bitterroot at this particular tims of ysar. I'm going to rsad
you a list of possible reasons; please tell me whether that
-reason is very important, important, not vary important., or not
at all an important reason you're hers at this time of vear.

3l. Other pecple wanted to come now Vi I

26. I have time off from werk now VI I U vu
4+7. The weather is good Vi I iJ ViJ
28. The flew levels are adequate VI I g VU
29. An insect hatch is going on VI I [£) ViJ
30. It's lesas cxowdad now VI I 4 VU

U VU

i2. Are there any othsr reasons why vou'rs vigiting <the
Bitterroot at this time of vsar?

33. Did vou feel that the river was crewded at any time on this
trip?
e 1E3 .
3. (If yes) What effscts did this have on your
axpsrisnca? .




T HEXT FEW QUESTIONS WILL fELF US TC UNDERSTAND TYR VALURE PTOPLE PLACE %
ON THZ RIVER HELATED RECRZATTION ON THR® BITTERROOT RIVTR.

W5 REALIZFR YOU ARZN'T USEZD TO CONSIDERING YOUR RECRFATION THIS WAY, BUT
PLEASE THINK ABOUT I7 AKND GIVE US YOUR BEST FSTIMATE,

34a. Is visiting the Jitterrcot river the main purpose of this trip from
your nome? '

L I =

35, Is the Bittsrroot the main or only recrsational site vou're
visiting this tzip?

, Yas - . N&

35. BRbout how faﬁ iz it from vour home t2 this sacticon of

the Bittsrroot?
H

Miles {ons-way)
37. How lomg diéd it take to travel from vour heme to ths
Bittsrroct River? __ Hours (includs stops made en routs)

38. Rbout heow much do vou expesct tec perscnally spend on this
txrip? Include expenses such as gas and oil, foed and bevesrages,
any lodging or camping feses, car rentals, airfares, sgquipment
purchased just for the trip, guiding fees, shuttls axpenses, and
other trip expenses. If vou don't know what the exact amount was
{or will be), plsase give your best estimate.

Total amount spent on this trip

3%9. Suppose that your sxpenses te visit the Bitterrcot oo this
trip wers higher. Would vou have still have vigitad the
Bitterroot if vour personal expenses wers _ ______ more?

Yas Ha

£3. (I£ noi Would vou still have made the €rip if
your personal sxpensez wers cnly $1 mere?

ves no

bi. (IE no) Could vou plesse briefly explain why
- not? .



THE FOLLOWING QUESTIONS RDDRESS THE PROBLEM OF LOW SUMMER
FLOW LEVELS ON THE BITTERROOT RIVER.

2. Waz ths water level in the Bittsrroot River today adsquats
for the activity you participated in?

yes ne

Comments ;

3. Did you know what the flow level in the river was going to bs

today?
Yes Mo

44 . If ves, how 4id vou know?
Past experisnce hers

Talked to friends

e

Talked to £ly zhop/ocutfitter
State or federal agency

AT

Othex:

be. Would vou prefer to ke visiting the river at = different flow
levael?

Yas Ho

5. (If yss] What would be a better flow lesvel?

inches higher
inches lower

-

Compments :



For the next coupls qusaticnz, I noed tc Eive you & littls bagkeround
information,

46, As you may be awere, this section of the Bitterrcot River from
Hamilton to Stavensville typically has low summertime flows and ig
3everely dewatered in drought ysars like 1985, Howsver, thers i3 water
available in Painted Rocks Ressrvelr on the West Forke of the Bitterroot
Hiver that could be purchased to inerease summertime flows on this section
of the river. O{ne way this ecould te done would he by forming 2 trust fund
te buy water as needed. low here's the question I'd like you to answer,

Would you purchase an annual membership im a trust fund costing

te maintain flows in the Bitterroot River over the. Bummer -at- your preferred Tevel?

Yas Mo

7. (If nol, Would you be willing to pay for

annual membership in a tm

15t fund to improve

minimum flows if th@méést was sufficiently

low, say only 21 per vear? .

Yes Mo

t8. (If no), Could vyou pleass briefly explain

why not?

I have just a few more guick quastions to help us understand YOUuT

TEspunses.

1. Where do vou live? City: State

Years

2. How old are you?

3. What is the highsst vear of fermal sducaticon you completad?
sume grade s<hool — Some college
finished grads zchonl e £iNizhed cullege

£finished junicr high — SOME& postgraduate

T

e Einizshed high zchool tinished pozegraduats

b. Axe you a member of any congervation, sport, fishing, or
bosting organizations?



Yas No

SR SRS

5. {IE ves! Rbout how many of these groups
dos vou helong to?

_ groups

6. Can you estimate your total donations over the course af a
year for environmental presezvation causes (wildlife funds,

 Wildermess pressivation, ete.!
Dollars

7. (Hand Card] Could vyou please give me the latter that
corresponds to yvour househeld's incocme before taxss last vsar:

a. under 5000 &. 20,000-26,999 i. 60,000-49,000
b. 5,000-%,95% £. 25,000-29,99% J. 50,000-76,999
c. 10,000-14,93% g. 30,000-36,939 K. 75,000-100.000
4. 15,000-19,999 h. 35,000-39%,9%9 £. cver 100,000

INTEEVIEWER SECTICON: TO FILL IN AFTER INTERVIEW

ID &

Sex of respondent: Male Female

Location:

Date: Time starsed: Time finished:

Flow lavel!?

Weather: 1 Rain 2 Cloudy 3 Parely oloudy 4 Sunny
Temperature: 1 How (375} 2 Warm (a0-75} ool (<80
Wind: 1 Strong o« Moderate oy gust 2 Calm

Mz ior hatchez obszervad:

Number of boats observed at take-cut today:
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L FIRST, WE HAVE SOME CENERAL GQUESTIONS ABOUT YOUR RECREATIONAL USE
OF RIVERS; PLEASE ANSWER EVEM IF YOU RARELY OR NEVER VISIT RIVERS FOR

RECREATION.

1. About how often do you currently participate in riverrefated recreation such as
siream fishing, boating, swimming in rivers, or picnicking or camping along
rivers? (Please check orme.)

Mever (Please g0 o $7)

Rarsly {1 - 3 days per vear)

Somctimes 4 - 10 days per vean

O 82 0O 0

Frequently (31 - 25 days per year)

(8]

M. F?@ﬁﬁ@ﬁﬁ? €ﬁ?@ﬁ m . dm DR “‘ﬁ@f;

7. How many years have you been going o rivers o fish, boat, or paricipate in
other river-related activitiest

YEARS

3, About how many days per year do you spend doing each of the foliowing
mceational activities on or along a river?

Days fishing from shore on rivers oF streams
Days fishing from a boat on rivers or sireams
Days boating on rivers {non-fishing)
Days swimming in rivers of sireams

Diays doing other activities:

4. If you fish, what type of equipment do you genersily use? (Please check ail that
apply.)

] Bait {0 Lures (3 Flies
5. if you fish, how important to you is each of the following aspects of fishingt

Very Mot Very Nat At Al

important inportant imporiant important
a. Catching fish o eat = o 0 O
b Testing fishing skills 7 o O O
¢. Catching wild fish & O O i"j
4. Caiching larse fish O O | i
e Catwching lots of fish O o | O



6 People visit rivers for many measons. Following is a list of possible reasons, Pleass
check the box that says how imponant that reason is for vou,

Always Frequermly Sornesimes Mever
important important imporiant important
a To view the scenery i O e o
b T be with my family | o & ]
e To experience solitude 0 0 o O
d. To be with friends O il 3 O
2-For-the fishing I £ e .
f. For the b@éting Q. o ] o
& To view wildlife I O & o
h. To refax O L = 0
b Cther o O .| O

7. How frequently do any other members of vour housshoid pariicipate in river
related recreation such 2s strearn fishing boating, SWImMming in rvess, or
picnicking or camping along rivers? (Please check one.)

O

£1

0

[l

heover

Rarely (1 « 3 days per vean

Sometimes (4 - 10 days per year)

Frequantly (11 - 25 davs per yean

Very Frequently {more than 23 days per year)

8. Following is a list of some possible uses of the water in a stream of river, Please

rt2 how imporant you feel sach use is o society in general

3. irrigation

b Hydroooeer
. Recreation
d. Wildlife

e, Fisheries

Critical

0 0 o o

3

imporiant

o

O

0

0 o

Somewhat
important

O

O o oo

Mot Ar Al
important

O

[

i



. THIS SECTION ASKS ABOUT YOUR FAMILIARITY WITH MONTANAS BIC HOLE

RIVER,

. Hzve you ever visited the Big Mole River for recreationd

[ Y¥ES O] MO (Please go to 86)

. What activities have vou done along the Big Hole River in the last thres yearst

{15986 - 1988; please check all that applyv)
. Fishing from shore

Fishing from bost
Boating {(non-fishingt

0 O o

Swrimming
Hunting

Oither;

00

. About how many davs did you sgend mcrﬁéﬁng on o along the Big Hole River

in the past three years?
Das in the last three vears (1986, 1957, 19568)

. When visiting the Big Hole, either this vear or before, have you ever had any

poblems with low flow levels?
CYES [ONG (Please go o #4)
5. i ves, what kind of problems?

. Do you plan i visit the Big Hole River for recreation in the next three years

Oves ORNO

7. ¥ yes, how frequently do you plan o visit the Big Hele? (Flease
check one,)

] More than | do now

O About a5 frequenty a3 | do now

0 iess than | do now

O ¥m not sure

& If you plan t© visit more or less frequently than vou do now, could
?;?;é;zimam the numbsr of davs per year vou're likely 1o visit the Big

s IS [ET YEBP



8, Have you experienced difficulties because of low flow levels on other rivers?
Ll YES 0 NO (Please go o Section i)
0 i yes, what kind of problems, and on what riverst

River: Problems:

River: Problem:

1. THIS SECTION ASKS HIOW FAMILIAR YU ARE WATH EFFORTS 70 CONSERVE
MNATURAL RESOURCES—AND ABOUT YOUR OWN WILLINGMESS TO BECOME

IMWVOLVED,

1. in various parss of the country, trust funds have been set up @ purchase water Gf
land resources to conserve unigque natural resources. The Mature Consenancy,
Cucks Unlimited, and the Bocky Mountain Elk Foundation are eamples of the
twpes of groups that can do this
How Gmiliar are you with these effors? (Please check one.)

T | hae never heard of such Tust funds.
1§ have heard of them but dorrt know much.
T 1 know 2 fair amount about them.

3 it know 2 great deal about them.

2. Have you ever donated money or time o 2 tust fund like this, or © other effors
t2 help conserve natural mesousces such as rivers or wildlife habiat!

I3 Yes, ! have
O MNo | havwe not
3. Do you know amyone eise who has ever donated money or time o a trust fund
fike this, or 1o other effors o help conserve natural rescunces such as rivers or
wiidiife habitat?
O Yes ldo
O Mo, | do not
4, I3d you know that the Montana Department of Fish, Wildlife and Parls has
purchased water from reservoirs during ecent drought vears, 1© maintzin acequate
flowe levels on Montana rivers! (Flease check one)
0 #Ng, | never knew this
T 1 knew this but not much about it
T 1 knesw a fair amount about these effors.

Tt knoaw 2 great deal about these efforts.




5. As you may know, major sections of the Big Hole River typically have very low
levels of water during the summer The river reached record low flow levels in
recent years. This szason the water level became so low that fishing caich limits

had @ be reduced o maintain healthy trowt populations.

¥ flows were higher, people would be able o float the river later in the summer
Flows would be benter for tout populations and fishing, Mary spedies of birds,
wildlife and plants would benefit fov eample, better habitat would exist for
osprey ang] river olfers.

Avaiiable water could be purchased when needed from upstream irmigaton ©
increasa summentime flows in the Big Hole. This water could be purchased when
needed o avwid damaging low flows in the river A wust fund couid be deweloped
specifically ® purchase water when needed.

if enough people contribute o this trust fund, the river would be available for
mom recreational use both now and in the future. Even if you dor't use the Big
Hole for recreation, you would know you are helping © keep an important Mon-
tana river clean and healthy,

I you were contactad within the next month, would you purchase an annual
membership in this rust und for e 18 DY watEr needed o
increase sumnmers fiows on the Big Hole River?

O YES (Please go o #8)

O NO (Plzase go o #4)
Wauld you be willing 1o donate 2 smaller amount, such 23 $1.00 per year, o
purchase water when needed for the Big Hole?

T YES /Please go to #8)

O MO (Please go o #7)

. Could you please briefly explain why vou would ot purchase an annual
memberhip in this fust fungd?

et S A S B e B A S R S T B

{Afier answering %7, piease go to $i0)

. What is the maximum amount you would be willing 1o pay for an amnesl
membership in this rust fund?

Dollars

> 1 ¥ e SRR B B S

Rl AT

A

P

ST 1R

™



9. People can value the improvernent of instream flows in the Big Hole for many
reasons. What percent of your payment to the trust fund would you assign ©

each of the folicwing purposes?

A. Payment to guarantee high encugh flows for boating and fishing
when | acually visit the Big Hole for recreation, either now oF

in the futume: %
B. Payment for reasons other than my own use, such as just
knowing that the Big Hole has sufficient flows for healthy
fisherizs, plants and animal life, or knowing that fuiure
generations will benefit from adequate flow lewals: [ -
TOWAL: 100 %

16. Whe do you feel should be responsible for maintaining adequaie fiow lewels in
Montana rivers and streams like the Big Hole! (Please check all that applyv)

O Mo one

Sigie EAETmment

8 o

Faderal govemnment

People whe use the Big Hole for recreation
should pay

O

Private trust funds

O Crhen

1

A THE NEXT QUESTIONS ASK HOW YO FEEL ABQUT RIVERS AMD VARIOUS
EMVIROMNMENTAL 1SSLIES

1. For each statemeni, check the box that shows how you feel about that state-
ment. You always have an opporunity 1o agree with the statement, disagree
with it, or s&y you have no opinion.

Stromgly Serongly Me
Agree Agree Disagrez Deagree Opinion

a. | have a great deal of concern for
endangered species. O I . & O

b Some land in the U.S. should be
set aside from any human use a8
all so it can remain completely

untouche. & = [ £ O
¢ | wouid like 1© see more

hydroslectric dams on Montang

rivers. O I & o O
2. | hae had inspirational

ENORTICNCES O 1IVErs. O 4 0 & In




g The main reason for mainiaining
FESGUITES 10aay is 50 We Can
develop them in the fulure if we
need 1o

£ ¥m glad thers is wildemess in
Alaska mven if | never get there o
see it

g Rivers do not have many spiritual
or sacred values o me.

]

Sremvgly My

| Agree Disagres Disagree Opinion

o

sEe ey

k. Our society should consider the
needs of future generations as
much as we consider our needs

gy

i. Some days when 'm feeling
pressured it reassures me o think
that some lands out there are wild
and undeveloped, aven i | neer
get o go there

i | enjoy knowing that my friends
and family can visit rivers for
recreation if they want o

k. Endangered species should not be
protected i they dont have any
benefits o humans.

I. People can think 2 river is
vatuable even if they dont
actuaily go there themnselves,

m. | enjov hearing about experiences
mry friends or family have had on
Tivers.

n. The decision 1o develop resources
should be based mostly on
econamic grounds.

o, | have been concemed about how
the recent droughts may affect fish
and wildlife that depend on rivers.

@ 1 enjoy looking at picture books
of going © movies that havwe rvers
in them.

q. | think that most rivers already
have engugh water in them o be
healthy resources,

3

o e 0 o
o 0 o a
o 0 0 o
o O O 0
o O 0 o
; o O O
0 | 0 O
o i o -
0 o = -
| - g 0
0 o o 0
a v 0 o
- a o 0

et A A Al 2 .

oAl AR i g fhl e e a0

et s B B2




Steomghy Strongly Bo
Agree  Agree Disagree Disagree COpinien

¢t would be willing to contribute
money or time 1 help keep
adequate water in Montana FivErs
aven if | could never visil them. o3 o a o .

5. | would be willing to visit
Montana rivers less frequently i it

praant thatthe resource-vwould-be

better off in the long run. j o o o .

t. Montmna's free-flowing rivers and
streams are a unigue and

irreplaceabie msource a . - - =
w. | feet that | should be doing more

for Momanags rivers and stfeams. = O o o &
v. It’s important to protect rare plants

and animals 1o maintain gemetic

diversity. ] 0 O I o
w., Dionating time of MONEY 10

worthy causes is imporant o me. d ] | O O

. THIS FiMAL SECTION WILL HELP US TD UNDERSTAND YOUR RESPONSES. THANK
YO FOR YOUR TIME AND EFFORT

1. Are you a member of ary conservation, sport, fishing, or boating organizations

1 vEs O NG

2. ¥ ves, which ones?



3. Do you of your household have a fairly specific budget for donating 1o various
causes of charities that vou support

DIYES 4 )f yes, about hew much? % per vear
2 M
5. Whare do you live? City: Siare:

& What is vour age? ... Yoo

7 Arm you U Male £ female

& What Is the highest year of formal education you coanpleted?
O Some grade whoo! 3 Some college
[l Finished grade school [ Finished college
{1 Finished junior high 3 Some postmraduate
O Finished high schoo!l [ Finished postgrad

5. Duwring this past sumimer, were vou: (Flease check aif thar appiv)
0 Employed full time [ Retired
O Empioyed part tme T Homemaker
O Unemploed O Cthes

10, Plezse cherk vour household's income before taxes last g
2 under 5000 £ 20000-24,55% 0 40000095999
T} 5000-9999 2500029999 1 3000074999
£ 1000014999 0 36000.3499% O 75000-100000
{1 1800019990 35090233599 3 over 100000



THANK YO FOR YOUR HELP 1S THERE ANYTHING ELSE YOU'D LIKE TO TELL US
ABCUT FLOW LEVELS IN MONTANAS RIVERS, OR (THER RELATED ISSUIES? WE

WOULD APPRECIATE ANY COMMENTS.

if you would ke o recelve 2 COBY of the results of this study, pleass wrile vour name
and address on the hack of the retum emvelope (Rol on this questionnaing).
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Wirnesmbn., Bbostnny S9351

of




. FIRST, WE MAVE SOME GENERAL QUESTIONS ABOUT YOUR RECREATIONAL UISE
OF RIVERS: PLEASE ANSWER EVERN IF YOU RARELY OR NEVER VISIT RIVERS FOUR

RECREATION.

1. About how ofien do you currently participate in riverelated recreation such as

stream fishing, boating, swimming in rivers, of picnicking o camping along
riverst {Please check one.)

Mewer (Please go @ #7)

by (1 - 3 days per 2o
Sometimes {4 - 10 deys per yean
Frequendy (71 - 25 d&s per vear)

30 T O W T W

Very- Frequenthy (more thar 15 A R YBETY

z meamwmhmmbmﬁngmﬁmmﬁsh,mgxmmmmé
cther river-related acnivities

YEARS

3 About how many days per vear do vou spend doing esch of the bllowing
recrestional activities on of along a river?

Diays fishing from shore on rivers of seams

Ciays fishing fom a bosi on fivens of sURams
e D3zrs bozting on e (nonfishing
Doy swimnming in rivers or sieams

S

e 375 dning other activities:

i

4, f you fish, what type of equipment do you generally usel (Please check all that

appiv
1 Bait T Lures O Flies
5. if you fish, how imporant 1o you is each of the bllowing aspects of fishing

Very et Very Mt
imporiant immportant imgortant imnpoetant
a. Caiching fish o eat & C o !.23
b, Testing fishing skills . o 3 o
< Catching wild fish [m O & |
4, Catching large fish - O O o
e Catching legs of fish o - " i

?

Ar All



6 Pesple visit rivers for many reasons. Following is a list of possibie reasons Plasse

chack the o that says how important that reason is for vou.

8. o view the scenery
b T be with rw family

¢ To experience solituds
d. To be with fends

& For the fishing

{. For the boating

g To view wildlife

R To relax
i. Othes

Afuays
important

OO0 o000 og

]

{3

3

0o oo

Frequently
imporiane

[

0o oo

Sometimes Mever

Imporiant imgoriant
= -
G O
O &
g O
[ u|
O d
G o
o o
0 o

7 How frequently do amy other members of your household participate in river
refated recreation such as stream fishing, boating, swimming in rivers, or
picnicking or camping along rivers? (Please check one.)

o

0 13

(]

ey

Rarely (1 - 3 davs per yean)

Sometimes {4 - 10 davs per vear)
Frequently (07 - 25 days per year)
‘ery Frequently (more than 25 davs per year

& Following is a list of some possible uses of the water in a stream of riven Please

rate how imporant you fest each use s 1o society in general.

2. lrrigation

¢. Recreztion
d, Wildiife
g Fisheries

Critical
o

&
=

i1

Wery

irnporiant

£ 0

£

Somewhat
imponant

)

&0 0

]

ri

Mot Ar Al
important

O

000 0




1. THIS SECTION ASKS ABOUT YOUR FAMILIARITY WITH MONTAMAS BITTERROOT
RIVER,

1. Have you aver visited the Bitterroot River for recreationd
0 vES O WO (Please go to #5.

2. What activities have you done along the Bitterroot River in the Jast three yearst
{1956 - 1988; please chack all that appiy.)

[T Fishing from shore

Fishing from boat
Boating (non-fishing
Swimming

Hunting

oo oo o

Trher

3. About how many days did you spend recreating on of along the Biterroot River
in the past three yean!

Days in the last thres vears {1986, 1987, 1588)

4. When visiting the Bitterroot River, either this year or before, have you ever had
any problems with low flow levels?

1 YES {1 NO Flease go o #4)
5. if yes, what kind of problems?

6 Do vou ofan 1 visie the Bitterrsot River for recreation in the mext three vears?
D ves O MO

7. if yes, how frequently do you plan to visit the Binerroot? (Please
check one.}

7 hgre than | do now
U About as frequently 2s | do pow

O Less than | do now

3

Prm onof sure

8, if you plan o visit more or less frequently than you do now, could
you estimate the number of days per vear you're likely 12 visit the
Bitterront]

Davs ner vear



9. Have vou sxperienced difficulties because of low flow levels on other rivers?
1 YES o MO (Please go o Section Hi
1 ¥ yes, what kind of problems, and on what rivers?

Rlver: Problern:

River: Probiem:

Hi THIS SECTION ASKS HOW FAMILIAR YOU ARE WITH EFFORTS TD CONSERVE
: MATURAL RESOURCES =AME-ABOL
IRWVDEVED,

1. In various parss of the country, trust funds have been set up o purchase water or
land resources 1o comserve unique natural resources. The Mature Conservancy,
Ducks Uniimited, and the Rocky Mountain Elk Foundation are examples of the

types of groups that can do this

How familiar are you with these efforst (Please check one)
| e never heard of such tust funds.
! have heard of them but don't know much.

| know a3 fair amount about them.

0o o 0 0

{ knewer 2 great deal about them.

2. Have vou ever donated money oF time (o 2 trust fund ke rhis, or o other effort
o help conserve natural resources such as rivers of wildlife hakitai?

0 Yes | haee
I Neo t have not
3. Do you know amvone else who has sver donated money or time 1o a trust fund
itke this, or 1o other efforts 10 help consene natural resources such as fivers or
wildiife habitat?
I I
[ HNg ! do not
4. Ui you kaow that the Montana Department of Fish, Wildlife and Farks has
purchased water from reserveins during recent drought vears, to mainain adequate
flow levels on Montana rivers? [Plezse check one.)
T Mo, | never knew this
2 ! knew this but not much about it

3 know a fair amount abow these effom,

O iTknow a great deal about these effors,



5. As you may know, major sections of the Bitterroot River typically have very low
lovels of water during the summer. The river mached record low fiow levels in

reCent yBRar,

If fiows were highey, people would be able m float the rver later in the summer.
Flows would be beter for tout populations and fishing, Mary species of birds,
wildlife and plants woid benefi for example, better habit would exist for
caprey angd river oiters.

Whater available in Frinted Rocks Reservoir could be used o increase summertime
_flows in the Bitterroot. This water could be purchased when needed 1o avoid

purchase water when needed,
if encugh pecple contribute 1o this tust fund, the river would be awilable for
more recreational use both now and in the future. Even if you dor't use the
Bitterroot for recreation, you would know vou are heiping o keep an imporant
Montana river clean and heaithy,
i you were contacted within the naxt month, would you purchase an annual
membership in this Tust SR OF e 13 BUY water needed to
incresse summer fows on the Biterroct River! '

T YES (Please go to #8)

O W (Pizase go o #6)

£ Would you be willing to donate 2 smaller amount, such s $1.00 per vear, ©©

purchase water when needed for the Bigercond

O YES (Please go to #4)

O WO (Please go to #7)

7. Could you please briefly explain why you would nat purchase an annual
membership in this wust fund?

{After answering #7, please go o #10}

8 What is the maximum amount you would be willing © pay for an anmual
memizership in this wust fund?

Dinilars




9, Pecple can value the improvement of instream flows in the Bitterroot for mary
reasons. What percent of your payment 10 the wrust fund would vou assign 1©

each of the following purposes!

4. Paymernt 1o guaranies high encugh flows for boating and fishing
when | actsally visit the Bitterract S recreation, either now OF

im the future: %

B. Payment for rezsons other than my own use, sich as just
knowing that the Bitterrost has sufficient flows for heaitiy
fisheries, plants and animal life, o knowing that future

generations will benefit from adequate flow levels: %

...... TOTAL 100%

10, Whe do vou feel should be respomsible for maintaining adequate flow levels in
Montana rivers and streams like the Bitermoot! (Please check ail that appiy.)

O Ho one
O Swmte govemnment

71 Federsl government

M People who use the Bittermol for recreation
should pay -

T Private trust funds

O Caber

v, THE NEXT QUESTIONS ASK HOW YO FEEL ABOUT RIVERS AND VARIOUS
EMYIRONMENTAL 1SSUES.

1. For each statement, check the box that thows how you feel about that state-
ment, You always have an opportunity 0 agree with the staternent, disagree
with it, or say you have no opinion.

Strongly Strongly Mo
Agree Agree Disagres Disagree Opinion
a. 1 hawve 2 great deal of concern for
endangered speciss. g [ [ W o

b, Some land in the U5 should be
set aside from any human use at
all 5o it can remain compietely

untouched. o - = . o
c. | would like to see mone

droslecric dams on Montanaz

rivess. " O - O O
d. t have had inspirational

experiences of rivarn. ] o O O O



Strongly Siongly | Me
hovee Agree Disagree Disagree Cipinion

. The main reason for maintaining
rRsources ey is 50 we an
develop them in the future if wa
nead 0 O

£
r
0
1

§, 'm glad there is wilderness in
Alaska even if | never get there ©
seg it ) | - t EZE

....... . gﬁmd&@ noh-hoee AT &Qﬁﬁnmi -

i
!
£
0
4]

or sacred values 1o me.

h. Our sacisty should consider the
needs of future generations as
much 2s we consider our needs

wedday.

i, Some days when I'm feeling
pressured [ reassures me o think
tha&sam%andsousmemarewéid
and undevelopsd, even if | never
get 1o go there. o = o = o

0
N
a
i
i

i. 1 enjoy knowing that my friends
and family can visit rivers for
recreation i they want 0. O

k. Endangered species should not be
protected if they dort have any
henefits o humans.

i
&
£
u

(W]
3
3
(]
(]

|, People can think a river is
valuable even if they don’t
actually go there themseives. = ] o = »

m. | enjoy hearing about EXpETiences
mry friends or family hawve had on
rivers. o ] 0

1
0

. The decision o develop resources
should be based mostly on
sconomic grounds. e i

4
3
£l

o | have been concerned about e
she recent droughts may affect fish
and wildlife that depend of rivers.

3
&
Cl
B
[

o | enjoy iocking at picture books
or going to movies that have rivers
in them, o 0 O O

O

g. | think that mast rivers already
hawve encugh water in them io be
healthy resOUTEs. 4 ) O = -



o | would be willing © contribute
money oF time 1o help keep
ademuare water in Montana rivers
s 1 1 oould never wisit therm.

g bvould be willing % wisil
Montana fivers less frequently if it
meant that the resurce would b2
better off in the iong Tun.

¢ Montangs free-flo~ing rivers and
strearmns are a unigue and
irrepiaceable resquite

u. | feel that | should e doing moe
for MontanZs fivers and strearmns.

v, it's impartant to protect rare planis
and znimals to maintain genetic
diversity.

w., Donating dme OF Money o
worthy Causes is imporant 10 me.

v, THiS FIMAL SECTION WILL HELF US T UN

Strongly
hgres  Agree
n O
o O
o O
o O
o O
g O

vol FOR YOUR TIME AMD EFFORT

1. Are vou 2 member of ary conservation, sport

I YES TN

2. If yes, which ones

Strongly

Rz

Disagree Dhsagres Opinion

£

f

il

£l

0

3

DERSTAMND YOUR RESPOMSES. THAMK

fishing, or boating organizations!



3 Do you of vour household have a fairly specific budget for donating to varous
causes or chantes that you suppon?

0 YES 4 if yes, abouwt how much e § [ yREF

O WO

5. Where do you five? City: State:

& What is your agef ... Bar

7. A vouw O Male O Female

B What is the highest yesr of formal education you completed?
7 Somne grade school 0 Some college
{7 Finished grade schosl O Finished college
] Finished junior high [ Some postgraguate
] Finished high school [ Finished postgraduate

9. During this past summer, were you: (Please check all that appiv.;
O Employed full time {3 Betired
D Employed part dme U Homemaker

O Unemploed O Orher

10 Please check vour household's income before 2xes last yean
2 under 5000 3 20000-24.5599 O 40000-49999
0 50009599 0 25000-29.999 [ 3000074559
O 000014999 0 30000-34599 O 75000100000

[115000-1999% O] 3500039999 £ ower 1G2,00G



THANK YOU FOR YOUR HELP 1S THERE ANYTHING ELSE YOU'D LIKE TO TELL US
ABOUT FLOW LEVELS IN MONTANAS RIVERS, OR OTHER RELATED ISSUES? WE

WDULE APPRECIATE ANY COMMENTS.

If v would ke to recwive 2 copy of the resulis of this study, please write your name
angd address on the back of the retum envelone (Bst on this questionnalme).



FIVE Rwees -~ MATL.




i, FIRST, WE HAVE SOME CENERAL QUESTIONS ABOUT YOUR RECREATIONAL USE
O3F RIVERS; PLEASE AMSWER EVEN IF YiOU RARELY O MEVER VISIT RIVERS FOR

RECREATION.

1. Abou how ofien do you currently participate in Aver-related recrestion such as
stream fishing, boating, swimmming in rivers, of pinicking or camping along
rivers? {Plrase check one)

Mewr (Please g o 87}

Rarely 11 - 3 days per vean

Somatimes (4 - 10 daa per v

0o o o0 0

Frequendy (11 - 25 das per year)

Very Frequently (more than 25 days per year)

0l

2. How many years hae vou been going © rivers to fish, bogl, or participats i
other river-related activities?

TEARS

3 About how manw davs per vesr do you spend doing sach of the ollowing
recrestional activities on or along 3 river?

Dars fishing from shom on rvers of streams

Bays fishing from a bost on rvers or streams
Days boating on e {nonfishing)
Days swimming In rivers oF sireams

Das doing other activities:

4. 1f you fish, what type of eguipment do you generally usel (Please check ail that
apply.)

O Bait O tures O Flies
5 if you fish, how imporant (o vou i each of the Gliowing aspecs of fishingd

Yery Mot Mery Mot Ar All
imgortant important Irngortant imngortant

a. Carching fish 1o eat O . o 0
b Testing fishing skills o o & O
¢. Camching wild fish 0 o o L
d. Catching large fish [ 0 0 °
e Catching loss of fish o I a O



& People visit rivers for many reasons. Following s a list of possible measons. Please
check the bax that sevs how imporant that reason is for s

Always Freguently Sometitnes Menvar
irmporiant {mportang imporiam important
2. o view the scenery = e (] 2
b o e with my fEmily i o o O
< To experience solinsde [3 a O O
d. To be with friends O O O W
& Forthe fishing ] o T =
f. For the boating O (il | |
& To view wildlife 0 & & o
k. To relax & o o !
i. Other c o () 2

7. How frequently do amy other members of your househoid participate in rver-
related recreation such as streamn fishing boating, swimming in rivers, or
pichicking or camping along rivers? (Please check one ) '

O Newer

2 Rarely (1 - 3 das per vean

L Sometimes (4 - 10 days per vean)

O Frequently (11 - 25 days per vear)

£ Very Frequently (more thar 25 days per vear)

5. Foliowing is a list of some possible uses of the water in 3 stream of river Please
faie how imporant you feel each use s @ soriety in general.

Somewhar Mot Ap Al

Crivical imporiant important important
a. lrrigation O (I i .
b Hydropower -l = O 0
. Recrestion o 0 e I
d. wildiife o i & &
& Fisheries O | = O



. THIS SECTION ASKS ABOUT YOUR FAMILIARITY WITH FIVE SPECIFIC MONTAMA
RIVERS.

1. Have vou ever visited the Big Hole, Bittermot, Clark Forl, Gallatin or Smith River
for recreation in the last three years!

1 YES 71 MO {Please go o #8)

2. {f ves) about how marwy davs did you spend at sach of the rivers in the last three
vears? (If you're not sure, please give your Dest estimate.)

Days at the Blig Hole

. a2t the Bitterroot

. Days at the Clark Fork

e e Calatin
- Diays a1 the Smith

T

1. What activitiss have you done along any of these rivers in the last three years!
(1966-1988; please check ail that appiy.)

Tl Fishing from shore 7 Swimming
3 Fishing from boat 3 Hunting
T Goaring {non-dishing) 0 Cter

4. When visiting these rivers, either this year or before, have wou ever had ary
problems with low flow levelst

1 YES 1 MO (Plezse go o #6.)

5. If yes, what kind of problems?

& Do you plan to visit 2ny of these rivers for recrzation in the next three years!
] YES 1 O

7. if yes, how frequently do you plan to visit themi {Piease check

one.j
T kiore than | do now J Less than | do now
7 About as frequently as | do now Tl I'm onot sure

8 ¥ you plan to visit MOME of 1235 frequently than you do now, couid
you estimate the number of days per year you're likely 1o visit
themi (Estimate the total number of days per year you're fikety o
spend at the five rivers.)

Days par vear




2 Hae you experienced difficulties because of low flow levels on other riversi
i ) 1 WO {Please go to Section Hi)
10, 1 ves, what kind of problems, and on what rivers?

Fiver Froblem;

Rbver: Problem:

1, THIS SECTION ASKS HOW FAMILIAR YOU ARE WITH EFFORTS TO COMSERVE
NATURAL RESOURCES—AND ABOUT YOUR CWN WILLINGMESS 7O BECOME
INVOLVED e ) N o e S

1. in varicus parts of the country, trust funds have been set up o purchase water of
tand rescurces (o conserve unigue natural rescurces. The Maiure Conservancy,
. Ducks Unlimited, and the Rocky Mountain Elk Foundation are exampies of the
types of groups that can do this.
How familiar are you with these effors? (Please check one.)
1 | have never heard of such trust funds
£ 1§ have heard of them but dont know much.
O tknow 2 fir amount ahoyt them,
Tt know a great deal about them.

2. Have you ever donated money of time 1o a2 rust fund like this, or 1o other effrs
1o heip conserve natural rescurces such as rivers of wildlife habitat?

0 s, | have
O Me, ! have not
3. Do you know amone else who has aver donated money or time 1o a trust fung
iike this, or to other efforts o help conserve natural msources such as rivers or
wildlife habiwag
1 es, ido
O Mo, | do not
4. Did vou know that the Montana Depanment of Fish, Wildife and Parks has
purchased water from reservoirs during recent drought years, ' maintain adequate
floer lvels on Montana riversi (Please check one.}
T Mo | aever knsw this
| knew this but not muech about it

TV kaow 3 fair amount abowt these effors,
O | know 2 great deal about thess effors,



3. Ay you may be awem, maior sections of the Big Hole, Sitterroct, Gallatin, Smith
and Upper Clark Fork Rivers typically hme very low summerdme fiows, These
rivers had very litthe water in them the past few summers, reaching record low
flow levels that harmed fisheries and recreationa! use,

if fcwws were higher, people would be able to float the rivers later in the summer,
Flows would be better for trout populations and fishing, Many species of hirds,
wildlife and plants would benefit; for eample, better habitt would exist for
osprey and river ofters,

Available water could be purchased when needed from UDSITEAM TEServOIrs oF irf-
gators v awoid damaging low flows in these five rivers, A trust fund could be

If enough people contribute to this trust fund, the river would be mveilable for
more recreational use both now and in the future, Bven i you dom't use these
rivers for recreation, you would know vou are helping & keep imporan: Mortena
rivers ciean and healthy,

If you were contacted within the neq month, would you purchase an annual
membership in this trust fund for __.____ t© buy the water needed to increase
summer flows on the Big Hole, Bitterroot, Gallatin, Smith and Upper Clark Fori
Rivers?

O YES {Please go to #8)

O MO (Please go 1o #8.)

& ‘ould you be willing 1o dorate a smaller amount, such as $1.00 per vear ©

purchase water when rneeded for these five rivers?

1 YBS (Please go to 85}

O NG (Please go io #7)

7. Couid you please briefly explain why you would not purchase an annual
membership in this rust fund?

{Afrer answering #7, please go o #11)

8. What is the maximum amount vou would be willing t© pev for an annual
membership in this rust fumg?

Diollars




9. How would you want us to allocate your payment among the five rivers? Please
indicare the percent of vour donation that vou would want o 80 trmard pur-
chasing water for each river (Percents showld tomal 100%.)

fercent 1o purchase water for the Big Hole River

. PEICRRE W0 pUChase water for the Bimerroot River
e, PEFCENE 10 purchase water for the Gallatin River

Percent to purchase water for the Smith River

Percent to purchase water for the Clark Fork Sher

0%

0. Feople value the improvement of instream flows in the Big Hola, Bitterroot,
Gallatin, Smith and Upper Clark Fork for many resscns. What percent of Vour
payment to the trust fund would you assign to each of the following purposes?
{Please read each option before answering)

A, Payment to guarantee sufficient flows for boating and fishing
when you aciually visit these rivers for recreation, either now

or in the future: %

B. Payment for reasons other than your own use, (such as just

knawing that these rivers have sufficient flows for healthy

fisheries, plants and animal life or knowing that future

generations will benefit from adequate Aow levels): .
Toml = 0%

1. Who do vou feel should be responsible for maintaining adequate flow levels in
these five Montana rivers and streams? (Please check ail that agpiy.)

0 Mo one

0O State govemment

£

Federal government

Peopie who use the rivers for recreation should nay

1

Private trust funds

W]

Cither




. THE NEXT CUESTIONS ASK HOM YOU FEEL ABOUT RIVERS AND VARIOUS
ENVIRDNMENTAL ISBLUES.

1. For ezch statement, check the box that shows how you feel about that statement.
You always have an opporunity 1o agree with the statement, disagree with it, of
s3y you have no opinion,

Strongly Strongly BG
Agres  Agres Clsagree Disagree Opinion

a | have 2 gress desl of concermn for
sndangemsd speciea. o ] - o o

b Some land in the US should be
set aside from any human use at
atl so it can remain completely

untouched. = Ol ] O a

e | would like  see more
mmc&mmmma

rivefs. o O i = &
&, | ham had inspiestional

SApENENcEs on Hvers. = & o - ]
e, The main reason for maintaining

rescurces today is 0 we can

deveiop them in the future i we

need o a o o 0 0
i, Pm gled there is wiiderness in

Alaska sven if | never get there o

see it . o 0 & O
& Rivers do not have many spinitual

or sacred values 1o me, O & O o -
h. Cur society should consider the

nesds of future generations a3

much a5 we consider our needs

tecday, d O . - c
i. Some day when I'm feeling

pressured it reassures me o think

that some lands out there are wild

and undeveloped, een if | newr

get 1o go there, . | O | -
i. | enioy knowing that my friends

and family can visit rvers for

recreation if they want (o O | ] O 0
L8 gered species should not be

protected if they don't havwe army

benefis 1o humans 0 - o o =




Strongly Sgrongly Mo
Agree  Agiee Disagree Dissgree Opinion

| Fecple cam think a river i9
valuable swan if they dont

actually go there themselves. (" o G o O
ww friends of family have had on
Fiware. L] ] 3 |

n. The decidon 1o develop rEsOuUrces
should be besed mostly on
economic Eounds. £ . L O 5]

o | hawe been concemed about how
the recent droughis may affect fish
and wildiife that depend on rivers. O 0 o L] i

o | enioy looking & pichure books
of going to movies that hawe rivers
ir P, O ] 2 K e}

q.ﬁminkﬁmmﬁma!m
have enough water in them o be )
healthy msources. o o | o -

¢ 1 would be willing 1o contribute
money or tme © help keep
adequate water in Montana rivess
even if | could never visit them. [ - | o -

5. | would be willing 1o visit
Montana rivers less frequently i it
maant that the resource would be
hetter off in the long run. o o [ ) O

1. Montangs freeflowing rivers and
stroamns are 2 unigue and

irmeplaceable respure. d {3 " O a
. | feel that | should be doing more
for Montang’s rivers and stream. & . = { =

v, It's imporam D protecy rare plans
anel animals  maintain gerelic
diversity. o e} o O [

w, Donating time oF money ©
worthy causes i3 important 1o me O | O O &

v THIS FINAL SECTION WILL HELP US T UNDERSTAND YOUR RESPONSES.
1. Am you 2 member of any conservation, sport, fishing, or bosting crganizations?
YER e L4}

2. if yes, which ones!




3. Do you o your household have 2 fairly specific budget for donating to various
causes or charties that vou supoort?

OYES 4 W yes, abowt how much? . § per vear
]

5 Where do you leed City: Stag

& What is o zgal o YRS

7 Are v [ Male I Female

B What is the highsst year of formal education you com
L Some grade scthoo! 3 Some college
{J Finished grade school T Finished college
] Finished junior high 3 Soame postgraduste
L1 Finished high scheo! [ Finished postered

9. During this pest summer, were you: (Plesse check afl that agply.)
D Emploves full Bme O Retired

O Employed pan time 1 Homemaker
0 Giber

10 Please chack yowr houssholds income before mwas last vear
L under 5000 O 26000-24399 0 4000049359
U 5000-5999 [ 25000-29599 2 50000529
3 600014599 0 3000-34.999 0 7800000000

O 1500018959 O 35000-399%9 Ll e 100000



& HELF 15 THERE ANYTHING ELSE YOU'D LIKE TO TELL US

THANE YOU FOR YOU
ABOUT FLOW LEVELS 1N MONTANAS RIVERS, OR COTHER RELATEL 155LIEST WE

WO APPRECIATE ANY COMBMEMTS,

if vou would Eik@mmwacew@!mm%ﬁ@émhm please write your name
2ndl adidress on the back of the retum emelope (et on this quesionnain.



Big Hole Instream Flow Study
Hon-responge chack tslephone survey

Hi, I'=m - calling from ths Universicy of
Hontana about a survey we've been conducting on peoples' reactions to
low flows In Mcntanz rivers. I'm calling pecple whoe didn't respond to
sur study teo just ask a few guestions. This is not a raguest for
monay. Could I have sbout five minutes of your time? If NO: Thanks
anyway. If YES, proceed with cuestionnairs.

i. How often do you participate in river-related recreaticn such
38 stresam fishing, boating, swimming in rivers, or picnicking
or camping aleong rivers? )

Haevar {go to £32)
Rarely (1L - 3 days per vear)

Sometimes (4 - 10 days per year) _
Fraguently (10 - 25 days per year)
Very Frequantly (more than 25 days per year)

2. Do you £fish? Yes o
3. How often do any other members of your household participate
in river-relatsd racreaticn such as stream fishing, boating,
swimming in rivers, or picnicking or camping aleng rivers?

- Hever

Rarely (1 = 3 days per year)

- Sometimes (4 = 10 days per year)

wee. Frequently {10 = 25 days per ysar)

— tery Fragquently (more than 25 days per year)

T

4. Have you visited the Big Hole River for recreation in the last
threa vears? ’ ‘

mm——

Ho ({3@ fo 5§

Yes aAbout how many days? Days

ige to #s)

3. Do vou plan to visit any Montana rivers for recresaticn in the
next three ysars?

YES NG

stm——— <o



6. As you may have known, major secticns of the Big Holas River
typically have low sumpertins flows. Ths river was geversly dewatered
during the past fev summers, reaching recerd low flow lsvels. This
season the water level became sc low that fishing limite had te be
raduced € maintaim healthy trout populatiens.

If flows were higher, pecple would ba able to fleat the river latar
in the summer. Flows would be better for trout populations and
fishing. Many species of birds, wilulife and plantas would benefit:
for example, better habitat would exist for cspray and river ctrers.

Available water could be purchased when needed from UpetLraams
irrigators so these damaging low flows in the Big Hole would be
avoided. A trust fund could be daveloped specifically to purchase
water when needed.

If encugh people contributed te this trust fund, ths river weuld be

availlable feor more recreaticnal use both now and in the future. Even
if you don't use the Big Hole for recreation, you would know ycu are
helping to keep an important Montana river clean and healthy.

If you vere contacted within the next month, would You purchase an

annual membership in this trust fund for te buy water
needed to increase summer flows on thse Big Hole River?

YES (go to 89) NG

R e

7. Would you be willing to donate a smaller amount, such as 1.00 per
ysar, to purchase water when needed for the Big Hola?

¥Yas {(go to #3) Ho

§. Could you please priefly explain why you weuld pot
purchase an annual membership in this trust fund?

{ge to ¢ 11)

9. What iz the maximum amocunt vou would be willing to pay fer an
annual membership in this trust fupd?

_ Dellars




1G. Peopls valus the improvement of instreas flows in the Big
Hole for many reasons. What percant of yvour payment te the trust
fund would you assign to each of the foellowing purposes? {resd
sachk optiscn befere ansvering) .

&. Paymant to guarantee sufficlent flows for boating
and fishing when you actually visit the Big Hole
for racreation, either now or in the future: %

B. Payment for reasons other than Your own use,

{such as just knowing that the Big Hole has

sufficient flows for healthy fisheries, plants

and animal life, er knowing that futurs

generations will benefit from adequate flow levels): %

]

Total = 106 %

1l. Are you a member of any conservation, sport, fishing, or
boating crganizations?

YES NC {(go to questicn #13)

12. If yees, about how many of these groupse or organizaticns
do you currently bslong to?

Groups and organizations

13. Thanks for your help. Is thers anything else you'‘d like to gay
about flow levals or this survey?

Interviewer Record:

City:

Mals Femala

Hotas:



Bitterroot Instream Flow Study
Non-regponse check telephone survaey

Hi, 1'm wmmeseees calling from the University of
Montana about 2z survey we've been conducting on pecples’ reacticns to
low flows in Mentana rivers. I'm calling people who didn't raspond to
cur study to just ask a faw questicns. This is not a reguest for
money. Could I have about five minutas of your time? If HO: Thanks
anyway. 1f YES, proceed with questicnnairs.

k. How oftem do you participate in river-relatec recrsation such
a8 stream fishing, boating, swimming in rivers, or plieaicking
oY camping alcng rivers?

Never (ge te #3)

- — Rarely {1 - 3 days per year)
— Scmetimes (4 - 10 days per year)
——. FEEQUently (10 - 25 days Per vear)
Very Freguently (more than 25 days per year)

s T

2. DO you fish? Yes Ne
3. How often do any other members of your household participate
in river-related recreation such as stream fishing, boating,
swimmipg in rivers, or picnicking er camping aleong rivers?

____ Hever
Rarely (1 - 3 days per vear)
Scmetimes (4 = 10 days per year)
Fregquently (10 = 25 days Fer year)
Veary Frequently (moere thamn 25 days per year)

4. Have you visited the Bitterroot River for recreation in the last
three vears?

Yas About how many days? Davye {(ge te 46)

He (ﬁ:@ o 5}
5. Do you plan te visit any Montana rivers for recreation in the
rext three years?

¥YES WG

L TRy s



&, A2 you may have known, majer secticne of the Bitterrocot River
typically have low summertime flowe. The river was seversly dewatarsd
during ths past fev sURBers, reaching record low flow levels. This
ssason the water lavel became s$0 low that fishing limits bad toc be
reduced to maintain healthy trout pepulaticns.

1f flows wers higher, pecple would be abla €o fioat the river later
in the summer. Flows would be better for trout pepulaticne and
fishinz. Many species of birds, wildlife and plants would benefit;
for example, bettaer habitat would exist for ceprey and river otters.

There is water availabls in Painted Rocks Reserveir that could be 0
used to increass summertime flows, This wataer could be purchased when
needed so damaging low flows in the Bittarroot would be avolded. A
trust fund could be developed specifically te purchase water wvhen

neaded.

1f enough pecple contributed to thig trust fund, the river would be
svailable for mers recreational use both now and in the future. Even
if you don't use the Bittsrrooct for recreation, you would know you

are helping te keep an important Montana river clean and healiby.

. 1f you warse contacted within the next month, would you purchase an
annual membasrship in this trust fund for te buy watsr
nesdad to increase summer flows on the Bitterroct River?

&.

YES {(go to $9) NG

7. Would you be willing to donate a smaller amcount, such as 1.00 per
year, to purchasa water when needed for the Bitterroot?

Yes (ge to §9) No

-

2. Could you please briefly explain why you would not
purchase an annual membership in this trust fund?

{ge £t & 11}

5. What is the maxipum amount you would be willing to pay for an
ennual membership in this trust fund?

Dollars



12. Peoples valus the imprevement of instrean flows in the Bittarroot
for many reasons. What percent of your payment o the trust fand
would you assign to each of the following purposas? (read
sach cpticnm befeore answering)

&. Payment te guarantes sufficient flows fer boating
and fishing when vou actually visit the Bitterroct
for recreaticn, slther now or in the future: %

B. Payment for reascns other than your own use,

{such as just knowing that the Bitterroot has

sufficient flows for healthy fisheries, plants

and animal life, or knowing that futurs

generations will benefit from adequate flow lavels}): %

11. Ars you a member of any censervation, sport, fishing, or
boating organizations?
YES NG {ge te question £13)

.

12. If yes, about how many of these groups or crganizations
do you currently bkelong to?

Groups and organizaticns

13. Thanks for your help. Is thers anything else you'd like to say
about flow levels or this survey?

Interviewer Record:

Clty:

Male ’ Famale

Botan:



% Rivers Instream Flow Study
Non-response check talasphone survey

Hi, I'H =ecwascwse osscoocse=mee « calling from the University of
HMontana about a2 survey we've heen conducting con pesoples®
reactions tc low flows in Montana rivers. I'm calling pecple who
didn’t respond to cur study to just ask a few questicns. This is
not a requast for money. Could I have about five minutes of your
time? If NO: Thanke anyway. If YES, procsed with gquestiennalre.

1. How often do you participate in river-related recrsation such
as stream fishing, boating, swimming in rivers, or picnicking
or camping along rivars?

} Hever (g to #3)

'z Rarely (1 - 3 days per year) '
z Scmetimes (4 - 10 days per year) "
4 . Frequently (10 ~ 25 days per vyear)

5 . ¥OTY Frequently (more than 25 days pear year)

2. Bo you fish? Yas Ho

s p— [r———

3. How often do any other members of your househeld participate
in river-related recreation such as stream fishing, boating,
svimming in rivers, or picnicking or camping along rivers?

— Never

Rarely {1 = 3 dayes per year)

Sometimes (4 - 10 days per year)

. Freqguently {10 = 2% days per year)

—— ¥@TY Frequently (morxre than 25 days per ysar)

4. Have you visited the Big Hole, Bitterrcct, Clark Fork,

“Gallatin or Smith River for recreation in the last thres
years?

- Yes About how many days? Davs (g to &)
Mo (Cﬁ@ o S)

5. Do you plan to visit any Montana rivers for recreaticn in the
ext three ysars?

Goip e e 1

YES NO



&. A8 vou may be aware, major seactions of the fiig Hola,
Bitterroot, Gallatin, Smith and Upper Clark Fork Rivers typlcally
have low summertime flows. Thess rivers vers severely devwstarsd
during the past faw gunmars, reaching record lov flow levals that
harmad fisheries and recrsaticnal ussa.

If flows warse higher, pecpls would ke able to float the rivers
later in the summer. Flows would be bhatter for trout populations
and fishing. Many species of birds, wildlife ang plants would
benefit; for exampls, bettar habitat would esxist for espray and
river otters,

Availabls water could he purchased when nseded From upstraan
raservoirs or irrigators sc damaging low flows in thasa five
rivers would be avoided. A trust fund could be developed

specifically te purchase water when needed,

If anough psople contributed te this trust fund, the river would
be available for more recreational use both now and in the
future. Even if ¥You den’t use these rivers for recrsation, you
would know vou are helping to keep important Montana rivers clean
and healthy.

If you were contacted within the next menth, would ¥ou purchase
an annual wmembership in this trust fund for te buy the
water needsd te increass summer flows on the Big Hole,

Bitterroot, Gallatin, Smith and Upper Clark Ferk Rivers?

YES {(ge to £3) HO

P

7. Would you be willing to donate a smaller amount, such as 1.00
Per vear, to purchase Water when needed for these 5 rivers?

Yes (ge to #9) Ng

8. Could you please briefly explain why you would pot
purchase an annual membership in this trust fund?

{go te # 113

£

9. What is the maxiﬁum amount you would be willing to pay for an
annual mambership in this trust fund?

_ Dellars




10. Pemople value the improvemsnt of instrear flows in the Big
Hola, Bittaerroot, Gallatin, Smith and Upper Clark Fork for
hany reascn@. What percent of your pPayment to the trust fund
would you assign to sach of the following purpossee? (read
2ash cptien before answering)

A. Payment to guarantee sufficient flows for beoating
and fishing when you actually visit thess rivers
for recrsation, either now cor in tha future: %

E. Payment for reasonz other than YOur own use,

(such as just knowing that theses rivers have

sufficient flows for healthy fisheries, plants

and animal life, or knowing that Futuras

generations will benefit from adequate flow levels): %

Total = 180 %

1l. Are you a membar of any conservation, sport, fishing, or
beoating organizations?

YES e B0 {go te2 questiom $13)

TR

i2. If ves, about how many of thess gruuus or organizations
do yeou currsntly belong to?

Groups and crganizations

13. Thanks for your help. Is there anything else you'd like o say
about flow levels or this survey?

interviewar Record:

City:

Hale Femalese

&2



APPENDIX B. LITERATURE REVIEW OF CONTINGENT VALUATION HETHODS

The twe most widely used methods for estimating net willingnaess to pay for
sutdoor recreation are contingent valuation (CVM) and the travel cost method
{TCM}. These are also the two general methods recommended by the U.5. Water
Rescurces Council for valulng recreation in federal cost benefit analysis.

The travel cost approach estimates demand functions for a given site from
chserved visit rates corresponding to the supply prices (travel costs) from
srigins surrsunding the aite. & reglopal TCM application to Montana fisheries
is described elsevhere (Duffield, loomis and Brooks, 1987). A regional TCM
modal is not appropriate for this study because of budget limitations and its
inebility to measure indirsct values.

In the CVM_ approach. individuals ars directly surweyed on.their willingness Lo

pay for the services of & gilven resourcs contingent on the existence of a
hypothetical market situation. This is a very flexible technigue and has been
applied to a wide range of envirommental and rescurce issues including air and
water guality changes, scenic beauty, and wildlife {(Cummings, Brookshire and
Schulze, 1986). The only limication of the methed is the ability of the
resesrcher to frame understandable questions and the willingness and ability
2f the respondent fo accurately value the good or service.

Bishop and Heberleinm (15853) have described siz key methodolegical cholces in a
CVH applicazion: 1) target population, 2) product defimition, 3) payment
vehicle, 4) questionm format, 5) method of analysis, and €} supplemental data.
With respect to population, the choice generzlly hinges on what types of
values are being addressed. TCH by necessity and often most CVM focus on the
values associaved with direct use; accordingly the target population is direct
usars {(such as boaters and anglers). However, there is a considerable
literature on indirect or nonuser values such as option, existence and beguest
values (Fisher and Raucher, 1984), Estimeting the latter typically implies a
regional population addressed through a household survey,

Product definivion and pavment vehicle are two key features of the
hypothetical market. The resource or service at issue must be clearly
described to the individual. This may be diffiecult for valuing changed
conditions, such as the specific physical characteristics of a proposed
hydropower imstallation (Duffield, 1684). Visual alds such as photos and
charts have been used (Daubert and Young, 1981; Desvousges, Smith and
MeGlvney, 1583). A problem is that the specific information given the
individual can bias the response. A general appreach is to vary the level of
{nfoermation and test for benefit sensitiviecy.

Just as for the product definition, it i{s generally agreed thar a payment
vehicle must be specified for the respondent. Mitchell and Carson (15813
suggest two criteria for an appropriate vehicle: realism and neutralicy.
Taxes or site fees may be means of payment that could be realistically
azployed for public resource use. However, responses to such vehicles nay be
more influenced by dissatisfaction with high tazes or aversiom to fee fishing
(for example) than by the value placed om the resourcs.
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4 vehicle that has been used successfully for hunting studies is an increase
in trip expenses. Hammack and Brown (1974) wused this approach in an
imnevative study of waterfowl hunting. As Bishep and Heberlein {1385} note,
this is an appealing vehicle for such studies since respondents are familiar
with paying expenses and expenses appear relatively neutral compared with
cther vehicles such as hunting fees. Past instream flew studies have used trip
cost, entrance fee, and sales tax payment vehicles, while studies of water
gualicy benefits have added willingness to drive and the cost of waterfront
preperty (Walsh, Greenley, Young, McKeazn and Prato, 1978).

Based on previous studieg, this study utilizes a trust fund payment vehicle to
identify teotal willingness to pay for the protection of instream flows and z
trip expense vehlcle for valuation of direct use alcne.

The major methodological choice in a (VM study Ls the question format or value
alicitstion procedurs, The latter alsc usually implies the type of analysis
that will be undertaken. Three general approaches for asking CVH questions
ars: cpen-ended questions, bidding games and dichotomocus-chelce questions. It
is beyond the scope of this paper te review these metheds in detail (for a
recent review see Cummings, Brockshire and Schulze, 1986); however, the key
features of sach will be briefly described.

The open-ended is the simplest approach: respondents are asked their maximum
willingness to pay for use of the given resource. This approach can be
utilized in a2 mail survey and is therefore low cost. Interpretation is alse
fairly strazightforward, regquiring only the calculation of the mean cffer
amount, Cme difficulry can be in interpreting extreme wvalues. For example,
respenses of "zerce” may indicate a protest response against the payment
vehlicle or even against the ildez that a given rescurce has a finite value.
Ganerzlly, follow-up questions are included that attempt to ldentify the
reasons for 2 zero respense. Similarly, ic is often met clear what
credibilicy can be attached to extremely high values. In general, the
limitation of this approach is that respondents may not have sufficient
information or stimulation to fully consider the value they place on the
resourcs.

The most widely used alternative to the cpen-ended format is a bidding game,
where Interviewers ask the respondent for a ves or no response to a specific
bid amount. If the respendent is willing te pay, for example, $10, the bid is
raised in increments until the maximunm willingness to pay is determined.

Seoll (1983) argues that such an iterative aspproach is necessary to ferce
individuals te engage themselves in the hypothetical market and continuously
reconsider their willingness teo pay.

There 1s some disagreement in the literature on whether the twe approaches in
fact vield consistently diffarent results. Cummings, Breockshire and Schulze
{19848) conclude that open-ended results are generally lower. Hewever, Bisheop,
Heberlein, Welsh and Baumgartner (1984) compared open-ended questions and
bidding games and found no significant difference. There are two major
limitations teo the bidding game approach. It is costly in thet it reguires
face to face or telephone interviews. Second, many studiss have shownm a
positive correlation between the initial (and arbitrary) bid and the final
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maximum bid., Empirical evidence of this starting point bias has been
presented by Duffield (1984) and many others.

The cdichotomous choice approach combines some of the baetter featuras of both
open-ended and bidding. In dichotomous choice, the individual is faced with a
single specific dollar bid and (like bidding games) response is 2 simple
warket-like yes or no. The dollar bid amount Is systematically varied across
regpondents. Since the format iz nom-irerative (like the cpen-ended), it isg
amenable to meil survey and is therefors velatively low cost. This approach
is relatively new, but has been successfully applied to valuation of hunting
permits (Bishop and Heberlein, 1979}, beatimg and scenic beauty (Boyle and
Bishop, 1984), reservolr recreation (Sellar, Chavas and Stell, 1985) and heach
recreation (Bishop and Bovle, 1985).

The"major“disadvantage“@f“dichatcm@us“chﬁice“is“that“aﬁalysis”IS“méré“ﬁdmpléxJ””“”““

This method exploits some of the comsiderable advancement in metheds for
modeling discrete cholce over the last decade (Amemiva, 1981). Econometric
models, such as the logit model are used to predict the probability of
accepting an cffer as a function of the stated bid and other socio-econcmic
varlables (as detailed below). There is some debate over the appropriate
measure of central tendency (Hanmneman, 1984 and Cameron, 1988) and issues
regarding truncation and functional form are still being resolved,

As for any model of economlic demand, the CVM estimates are generally improved
and informed by including at lezst the conventicnal demand shifter variables
such as income, price and availabilicy of substitutss, and measures of tastes
and prefersnce. This is most critical for the dichotomous choice case, where
incomplete speclfication cculd lead te omitted variable bias. As noted, for
the open-ended and bidding game methods, analysils amounts to taking the mean
of the maximum willingness to pay bids. Hewever, for these twc metheds it is
conventlional practice to estimate "bid equations™ that relate willingness to
pay to demand shifrer variazbles te help establish the credibilicty of
Tesponses.,

As is obvious from this review of the CVM literature, there are advantages and
disadvantages to each method. The open-ended and dichotomous choice methods
were selected for this study. Major comsiderations were high interview cost
and starting point bias asscciatad with the bidding game format.



AFPENDIX C. DATA LISTING FOR MAIL SURVEY
Note: All results are veported as percent of total sample unless otherwise
gspecified,
Humber of gquestionnairves of each type: 165 (29%) Big Hele
208 (37%) Bitterroot
150 (34%) Five-rivers

Secrion I,

1. How often do you participate in river-related racreation such as streanm

S fi&hing S bmating - 5‘@@'1,1,:1% Jinerivers o s Picnigking O ca@ping &long B LT X e S —

{please check ome)
128 Hever
13% Rarely (1 - 3 days per year)
31% Sometimes (4 - 10 days per vyear)
24% Frequently (10 - 25 days per year)
17% Very frequently (more than 25 days per vyear)

2. How many yesrs have you been going participating in fishing, boating or
other river-related activities? ‘

mean = 26 years, median = 25 vears

3. About how many days per year do you spend doing each of the folleowing
recreational activities on or along a river?

Days fishing from shore on rivers or streams
mean = & days, median = 4 days

Days fishing from a boat on rivers or streams
mean = J days, median = O days

Days beating (non-fishing)
mean = 3 days, median = ( days

Davs swimming in rivers
mean = 4 days, median = O

Dazys deing other activities on rivers
mean = 7 days, median = 2 days

. If you fish, what type of equipment do you generally use?

(Flease check all that apply)

163 Baic 10% Lures 153 Flies 58% combination
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5. If you fish, how importent to you is each of the
following aspects of fishing?

Impor- Very Hot Very Hot At All
tant Important Important Important

a. Catching fish to sat 22 v o 31 1@

b, Testing fishing skills 12 43 33 14

¢. Catching wild fish 14 44 27 13
d.Catehing-largefish 15 45 a0 5

e, GCatching lots of fish 9 32 45 14

&. People wisit rivsers for many rveascns. Following iz a list of pessible
reasons. Fiease check the box that savs how important each reason
is to you.

Impor-  Very Hot Very Hot Ar All
Cant Important Important Important

a. To view the scenery 73 15 3] 1

. Te be with my family 40 30 6 4

¢, To experience solitude 33 33 28 6

4. To be with friends 19 40 36 5

&. For the fishing 21 30 3z 17

. For the boating 8 18 43 3G

g. To view wildlife 43 31 24 3

h. To ralax Gd 26 9 1

7. How freguently do any other members of wyour household participate in river-
related recreation such as stream fishing, boating, swimming in rivers, or
picnicking or camping along rivers?

12% HNevaer

19% Rarely (1 - 3 days per vear)

32% Sometimes (& - 10 days per vyear)
4% Fregquently (10 - 25 days par vear)
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12% Very Fregquently (more than 75 days per year)

. Fellowing Is 2 list of some possible uses of the water in a stream or
river. Please rate how important you feel sach use iz to society in
genaral.
Vary Somewhat Hot at 411
important Critiecal Important Important
Irrigation A5 47 , 17 1
Hydropowey 23 50 24 3
Recraation 7 53 12 1
Wildlife habivar 53 403 7 i
Fisheries 45 44 11 1

Section II

1. Have vou ever visited the ------ for recreation?

Big Hole Yes: 42%
Bitterroot Yes: 47%
Five RiversYes: &7%

2, What activities have vou dome aleng the ------ in the last three years?
(19858 - 198%; please check all that apply)

Blg Hole River:

51% Fishing from shore
22% Fishing from boat

16% Boating (mon-fishing)
163 Swimming

15% Hunting

Bitterroot River:

48% Fishing from shore
15% Fishing from beat
22% Boating {(non-fishing)
39% Swimming

24% Hunting

Five RHivers:
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£9% Fishing from shore
26% Fishing from beat
34% Boating {(mon-fishing)
39¢ Swimming

232 Hunting

2. Five Rivers: number of days spent at zach river im last three years:

Mean Hedian

Big Hole 5 1
Bicterrove 11 2
Clark Fork 2 2
Gallatin 2 o
Smith 1 G

3. sbout how many days did you spend recreating on or along the -ce-ccrconnn-
in the past three years (total sample)

mean = 15, median = 4

4. When visiting the -~--cveecva- either this vear or before, have you ever
had any problems with low flow levels?

Big Hole: 44% yes
Bitterroot: 43% ves
Five rivers: 48% vyes

5. If yes, what kind of problems?

Boating 28%
Fishing 25%
General 17%
Boating and fishing 8%

5. Do you plan te wvizit the ----o- for recreation in the next thres vears?
8ig Hole: L2% ves
Bitterroot: 533% yes
Five rivers: 72% ves
7. If yes, how frequently do you plan to visit the Big Hole? (please check
one )

Blg Hole  Bitterroot  Five rivers

sdbhout as often as I do now 233 29% 193
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More frequently than I do now 37% 37% 57%

Hot sure 40% 30 15%

£, If you plan to visit more or less frequently than you do now, could you
estimate the number of days per year you're likely to visit the --cecww--
tiver?

mean = L0 days, median = 5 davs

97 Have you experisnced difficulties because of low flow levels on other
rivers?

Yes: 352
10. If ves, what kind of problems, and on what rivers? (note: the percents

that follow are percent of responses, not pecple, and include the first river
listed)

River:
~ Jefferson 9%

Smith 5%

Big Hele 5%
Missouri 9%

Clark Fork &%
Blackfcox 12%
Yellowstona 10%
Bicterroot 8%

Type of preblem:

Beating-related 31%

Fishing-related 26%

Genersl 232
Sectiom 1II

1. In varicus parts of the ceuntry, trust funds have been sat up to purchase
wataer when needed, to keep enough water in the river to avoid low water levels
that damage vivers and streams.

How familiar sre you with these efforts? (please check one)

163 I have never heard of such trust funds

57% 1 have heard of them bur den’t know much about them. 218 1
tnow a falr amount about them,

5% 1 know a great dsal about them.
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2. Have you ever donated money or time to a trust fund like this, or to other
efforts te help conserve natural rescurces such as rivers or wildlife habitac?

Yeg: 30%

3. Do you know anyone else who has ever donated money or time to a trust fund
like this, or te ether efforts to help conserve matural resources such as
vivers or wildlife habitac?

Yez: 31%

4. Bid you know that the Montans Department of Fizh, Wildlife and Parks has
purchased water from reservelrs during recent drought vears, to maintain
adequate flow levelas on Montansa rivers? "

59% HNo, I never kmew this

27% 1 knew this but not much shout 1t

11% I know a fair amount gbout these efforts.
2% 1 know a great deal about these =fforts.

3. 4% vou mey have known, major sections of the ------ typically have low
summertinme flows. The river was seversly dewstered during the past faw
sugmers, reaching record low flow levels. This season the water level became
50 low that fishing limits had to be reduced to maintain hsalthy trout
populations.

if flows wers higher, people would be zkle to fleat the river later in the
swrmmer. Flows would be better for trout populations and fishing. Many species
of birds, wildlife and plants would bhenefit; for example, better habitat would
exist for osprey and river otters.

Aveilable water could be purchased when needed from upstream irrigators to
increase summertime flows in the ------------ . This water could be purchased
when needed to avoid damaging low flows in the river. A trust fund could be
developed specifically to purchase water when needed.

If encugh people contributed te this trust fund, the viver weuld be available
for more recreatiomal use both now and in the future. Even if you don’t use
the -~~-w=ven-- for recreation, you would know you are helping te keep an
Important Montana river clean and healthy.

If we were to contact you within the next menth, would you purchase an annual
membership in this trust fund for to buy water needed to incresase
summer flows on the ------ ?



91

8% YES

{average dollar azount listed: %1.00; median 30.00)

6. Would you be willing te donate a2 smaller amount, such as $1.00 per year, te
purchaze water vhen needed for the ~»ecvvvavonn #

52% Yes

7. Gould vou please briefly explain why you would not purchase an annual
membership in this trust fund?

21% Honey/cost

158 I den’t use rhe river

1le Eldezly, zge-valated

6% I have orher interests

4% It’'s g stcate/faderal problem

4% 1 contribure to other things already
4% Hot interested

3% Irc wouldn't work

33 Lack information

g, What ig the maximum amount your household would pay sach year for the nexnt
three vears for g membership in this trust fund te purchasz water for the ----

mean = 13.00 dellars per year
median = 10,00 dollaxs per year

8. People can value the improvement of instream flows in the ------ for many
reasons., What percent of your payment to the trust fund would you assign ©o
each of the following purpcses?

&. Payment to guarantee high enough flews for beating and fishing
when [ actually visit these rivers
for recreation, either now or in the future:

mean = 4%
medlan = 20%

2. Payment for reasons cther than your own use,
such as just knowing that these rivers have
sufficient flows for healthy fisheries, plants

znd animal life, or knowing that future
generations will benefiz from adequate flow levels:

mean = 65%
median = 708



32

9. (on five-rivers survey): How would you want us to allecate your payment
among the five rivers?

Hean Median

Big Hole 19%  20%
Bitterroot 25% 203
Galliatin 14 15%
Smith 13s 10w
Clark Fork 19% 20%

10. Whe do you feel should be responsible for maintazining adequate flow levels
tn-Montanz rivers -and-gtreams-1ike-the e B D leazs. . checlk all

that apply)

iz Ho cone

£7% State government
27% Federal govermment
36% Recreational users
22% Private trust funds

Section IV

(SA = Strongly Agree, A = Agree, D = Disagree, SD = Strongly Disagree, NS = HNo
opinion)

54 & D sD NS

I have a greast deal of concern
for endangered species. ig 46 & 1 8

Seme land in the U.5. should be set
aside from any human use at all so

it can remain completely untouched. 16 0 24 13 B

1 would like to ses more hydroelectric

dams on Montana rivers 5 19 30 21 25

I have had inspirational experiences

on rivers i7 a3 g 2 27

The main reason for maintaining

rasources today is so we can develop

them in the future if ws need to. 1s 41 7 3 7

I'm glad there is wilderness in Alaska

even if I never get there te ses it. 39 47 5 1 @

Rivers do not have many splricual
or sacred valuss to me % 28 ke an 17



Cur seciety sheould consider the needs
of future generations as much as we
consider our needs today. 53 43

Some davs when I'm feeling pressured

it reassures me to think that some

lands ocut there are wild and undeveloped,

even if I never get to go there. 3G 43

I enjoy knowing that my friends and
family can visit rivers for recreation
if they want to. 39 58

23

Endangered speciez should not be
pretected 1f they don’t have any
benefits to humans. 3 5

Peovle can think a river is valuable
even 1f they don’t sctually go
thers themselves. 40 57

I enjoy hearing sbout experiences my
friends sr family have had on rivers. 22 €7

The deciszion te develop resourcess should
bes based mostly on economic grounds. 3 17

I have been concerned about how the recent
drought may affect fish and wildlife
that depend on rivers. is 35

I enjov locoking et pleture books or going
to movies that have rivers in them, 22 63

1 think thet most rivers already have enough
water in them to bs healthy resources. 1 13

I would be willing ¢o contribute money oT
time to help keep adequate water in Montana
rivers even if I could never wvisit them.? 38

I would be willing to visit Montana rivers
less frequently if it meant that the resource
would be better off in the long run. 9 49

Montana's free-flowing rivers and streams
are a unique snd irreplaceable resource.55 38

I feel that I should be doing more

2 1 2
11 2 13
10 3
35 50 7
1 1 2
1 1 3
45 24 10
3 1 6
3 1 12
47 20 13
26 7 23
18 6 i
7 1 4
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for Montana’s vivers and streams. 7 34 23 2 i3

It’s important to protect rare plants and
animals to maintain genetic diversity. 29 3% 4 1 iz

Donating time or money to worthy causes
iz important to ne. 12 36 g 1 22

Section V.

1. Are vou & pember of any conservatiom, sport, fishing, or beoating
crganizations?

7218 Yes

2. If ves, sbout how many of these groups or erganizations do you currently
balong to?

49% One group

20% Twe groups

113 Three groups

5% Four groups

4% Five or sixz groups

3. De you or vour househcld have a fairly specific budget for donating to
variocus causes or charities?

36% Yes
4, If se, about how much {(dolilars per yvear)

mean = 257.00
medlan = 100.00

5., Where are you from?

15% Missoula

18% Helens

17% Bitterrcot valley
17% Billings

14% Spokane

10% Butte

&, What ls your age? mean = 47, madlan = 43



7. Gender: 59% mals, 30% femzle

%. Highest year of formal education completed:

1% Some grade school 28% Some college

18 Finished grade school  20% Fipished college

2% Finished junicr high 9% Some postgraduate
 24% Finished high school 14% Finished postgraduate

5. During this past summer, were you: (please check one)

51l% Emploved full time 26% Retlred
11% Employed part time 8% Homemakey
32 Unemployed 4 Gther:

9, Flease check your household’'s income before taxes last year:

5% uvnder 5000 1ls 20,000-24,99¢% 11z 40,000-49,000
112 5,500-9,599 128 25,000-29 599 g% 50,000-74, 359
13s 10,000-14,999 7 30,000-34,599 2% 75,000-100,002
93 15,000-19,99% 7% 35,000-39,395 1z over 100,000

THANK YOU FOR YOUR HELP. IS THERE ANYTHING ELSE YOU’'D LIKE TC TELL US ABOUT
FLOW LEVELS IN MONTANA'S RIVERS? WE WOULD APFRECIATE ANY COMMENTS.

17% of the respondents added comments,



APPEMDIX §. ALGORITHM FOR COMPUTING RECREATION VALUE OF INSTREAM FLOWS
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FILE HANDLE FLOW/NAME=FLOW 15Q0.DAT
DATA UST FiLE=FLOW/
DSCRG 1-4
MISSING VALUES DSCRGIB935)
COMPUTE SCQDSCRG=DSCRGTDSCRG
COMPUTE DSCRG3=DSCRGYDSCRGYDSCRG
COMPUTE D=DSCRG
COMPUTE D2=S0OSCRG
COMPUTE D3=DSCRG3
COMPUTE NSAMPLE1=7.153043+ 006336*0D-.00060365522*02+4 3658E-10%03
COMPUTE NSAMPLE2=6.021829736-.0000148456*D2+.027498%0

COMPUTE USE1=12.32*NSAMPLE |
COMPUTE USE2=10.82*NSAMPLEZ
COMPUTE WTP1MN=15.59%(D**.3745)

COMPUTE WTP1MED=6.88%(D**.3745)

COMPUTE WTP2ZMN=303.07

COMPUTE WTP2ZMD=136.02

COMPUTE DAYWIMN=WTP1MN/1.453

COMPUTE DAYWIMD=WTP1MED/1.453

COMPUTE DAYW2MN=WTP2MN/2.28

COMPUTE DAYW2MD=WTP2MD/2.28

COMPUTE DUSE1=12.32%(.006336~.00000731°D+.00000000131087*D2)
COMPUTE DUSE2=10.82*(.027498~ 0000298312*D}
COMPUTE QUTIMN=(DUSE1/1.983}*DAYW IMN
COMPUTE QUTIMD=(DUSE1/1.983)*DAYWIMD
COMPUTE QUT2ZMN=(DUSE2/1.983}*CAYW2MN
COMPUTE QUT2MD={DUSE2/1.983}*DAYW2MD
COMPUTE DWTP1MN=.3745%15.99%(D**(~ £255))
COMPUTE DWTP1MD=3745%6 88%(D**(~.6255))
COMPUTE DWTP2MN=0

COMPUTE DWTP2MD=0

COMPUTE DDAWIMN=DWTPF 1MN/{1.883%1.453)
COMPUTE DDAW1MD=DWTP1MD/{1.583%1.453)
COMPUTE QUALTMN=DDAW TMMN*USE 1

COMPUTE QUALTMD=DOAW TMD*USE

COMPUTE QUALZMN=0

COMPUTE QUALZMD=0

COMPUTE TOTTMN=USET*DAYWIMN

COMPUTE TOTIMD=USET*DAYWIMD

COMPUTE TOTZMN=USE2*DAYW2ZMN

COMPUTE TOT2MD=USEZ*DAYW2ZMD

COMPUTE DTOTIMN=QUT TMN+QUALTMN
COMPUTE DTCTIMO=0UT IMD+QUAL TME



COMPUTE DTOTZMN=CUTIMN+QUALZMN
COMPUTE DTOTZMD=0UTZMD+QUALZMD
FipliSH
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