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EXECUTIVE SUMMARY 
 

Origins and Purpose of the Study 
The Colorado River running though the lower reaches of Glen Canyon and through the Grand 
Canyon is an iconic symbol of both the American West, and the success of the National Park 
System.  While most visitors to the river view it from the vantage point of either the North or South 
rims of the canyon, far removed from the waters of the Colorado River, each year many thousand 
people recreate on the river as well.  One highly prized Colorado River activity is fishing the blue-
ribbon trout waters in Glen Canyon from the base of Glen Canyon Dam to just below Lee’s Ferry, 
some 17 miles downstream.  An even more sought-after recreational activity is securing one of the 
coveted private-party float permits to float the world class whitewater from Lee’s Ferry through the 
Grand Canyon. 

In recognition of the value placed on water-based recreation within the Colorado River Corridor, in 
the 1980s a suite of studies was undertaken to estimate how different water flow levels in the river 
and different scenarios for releasing that water from Glen Canyon Dam impacted the value anglers 
and floaters placed on their recreational river experiences.  The results of these studies (published 
in 1987 by Bishop et al.) have been relied on for approximately 30 years by policy makers.  In 2009 
the National Park Service began funding an updated set of studies focusing on these same Colorado 
River user groups.  In 2014, the USGS Grand Canyon Research and Monitoring Center (GCRMC) 
provided the additional substantial funding needed to complete this study. 

Since the original 1987 angler and whitewater floater studies, maximum flow levels on the Colorado 
River have decreased and management changes at Glen Canyon Dam have reduced daily 
fluctuations of flows as well.  Despite attempts to rebuild sandbars downstream of Glen Canyon 
Dam through periodic “high flow events”, sandbars are less numerous and generally smaller than in 
the 1980s. In addition to changes in flow patterns and sandbars over time, there have also been 
changes to the trout population in the heavily-fished section of the river from just downstream of 
Lee’s Ferry upriver to the dam.  The overarching purpose of this study is to estimate how these 
resource changes, as well as changes in river users themselves, have impacted the relationship 
between flow levels and angler and whitewater floater trip values.  Much has changed since the 
1980s.  This study asks the question of whether how users view and value the Colorado River 
resource has changed as well. 

How were Trip Values Measured? 
Economists have long recognized that many recreational activities are worth more to those 
participating in them than those people must spend to engage in the recreation.  For instance, it 
might cost a $20 entry fee to visit a national park, but the family visiting that park likely values the 
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experience much more highly.  Over the past several decades natural resource economists have 
developed survey and statistical methods for estimating just how much more a recreational 
experience is worth to someone than it actually costs them.  The 1987 Bishop study of Glen Canyon 
anglers and Grand Canyon floaters used a survey question method known as contingent valuation 
(CV), which directly asks river users if they would have still taken their trip if it had cost them a 
certain amount more.  The specific question format used by Bishop et al. is called dichotomous 
choice contingent valuation (DCCV).  People are asked to answer a simple yes or no to whether they 
would have taken a trip at a specific higher cost. 

This 2016 study of these river users sought to directly replicate the survey methods of the 1987 
study, including their use of the DCCV question format.  Replication of the 1987 method was done 
to provide information on how stable angler and floater trip preferences and values are across time.  
In addition to replicating the methods of the 1987 study, the 2016 study included a random sample 
of anglers and floaters who received a survey form which employed a newer valuation question 
format called Discrete Choice (DC).  This format allows researchers to not only relatively estimate 
how resource users value a trip, but to directly estimate how changing attributes of that trip are 
valued as well.  Use of the DC question format in one-half of the surveys allowed a comparison to 
be made between estimates from two widely used recreational valuation methods. 

How were Floaters and Anglers Surveyed? 
The sample of potential respondents to the whitewater floater survey was randomly drawn from a 
list of all 2014-2015 private party whitewater river floaters provided by the NPS. The pool of 
potential Glen Canyon angler survey respondents was obtained through on-site contacts with 
anglers within the Lee’s Ferry to Glen Canyon Dam river section. 

As was done in the 1987 study, the current study utilized a repeat contact mail-back survey method 
to gather data.  The random samples of both anglers and whitewater floaters were divided in half, 
with one-half of each group receiving a survey with the question format used in the 1987 survey 
(DCCV), and one-half receiving a version including the newer discrete choice format.  The survey 
procedure included mailing an initial postcard, a full survey information packet, a reminder 
postcard, and finally a second full survey packet was sent to those who had yet to respond.  Both 
the angler and the whitewater surveys had relatively high response rates with angler responses 
varying between 55% and 58% and the whitewater floater response near 65%. 

What were the Study Findings with regard to comparing the 2016 
and 1987 Results? 
In both this study and that conducted by Bishop et al. (1987), Colorado River anglers were asked to 
rate various hypothetical river flow levels as better than, worse than, or about the same as those 
they experienced on their trip. The data from both studies is shown in the following table.  Anglers 
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contacted in the 1987 study experienced widely varying flow levels ranging from lows near 5,000 
cubic feet per second (cfs) to highs near 30,000 cfs.  Approximately one-half of the 1987 study 
anglers experienced relatively constant flow averaging 28,800 cfs and the other half experienced 
fluctuating flows which averaged 11,900 cfs.   Overall, the frame of reference for those anglers from 
the earlier study was between slightly higher and much higher flows than the 10,800 cfs average 
experienced by anglers in the current (2016) study. 

Comparison of Colorado River Angler Perceptions of Alternative Flow Levels 

Constant 
River Flow 
Level 

Better About the Same Worse 
Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

3,000 cfs 23% 17% 13% 15% 64% 68% 

10,000 cfs 56% 57% 31% 35% 13% 8% 

25,000 cfs 23% 9% 44% 20% 33% 71% 

40,000 cfs 5% 2% 16% 6% 79% 92% 
 

For hypothetical flows of 3,000 and 10,000 cfs, angler perceptions were very similar in both studies, 
with most respondents rating 3,000 cfs as worse than their experience (64% in Bishop, 68% in this 
study) and 10,000 cfs as better than (56% and 57%) or about the same as (31% and 35%) the flow 
levels experienced on their trip. For higher flow levels, participants in the current study indicated 
more negative perceptions, with 71% rating 25,000 cfs as worse (compared to Bishop’s 33%) and 
92% rating 40,000 cfs as worse (compared to Bishop’s 79%). 

As in the case of Glen Canyon anglers, Grand Canyon whitewater floaters were asked how different 
hypothetical flow levels would compare to the experience of the trip they were on. The following 
table compares the results. 

Comparison of Whitewater Rafter Perceptions of Alternative Flow Levels 

Constant 
River Flow 
Level 

Better About the Same Worse 
Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

5,000 cfs 4% 1% 3% 4% 93% 95% 

13,000 cfs 25% 17% 36% 75% 39% 7% 

22,000 cfs 30% 50% 66% 40% 1% 10% 

40,000 cfs 8% 24% 36% 13% 56% 64% 
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At a hypothetical flow of 5,000 cfs, Bishop’s numbers and the data gathered by this survey are very 
similar, with 93% and 95% of respondents, respectively, indicating those levels would be worse than 
the ones they experienced. More pronounced differences begin to arise at 13,000 cfs—75% of the 
participants in the current study said these levels would be about the same as the ones they 
experienced, compared to Bishop’s 36%. This disparity likely stems from the change in river 
conditions in the past three decades. Where those sampled by Bishop experienced an average flow 
of 26,000 cfs (thus prompting 66% to say 22,000 cfs would be about the same as their experience), 
those sampled in this study experienced an average flow of 12,065 cfs. Moreover, the average high 
flow experienced by respondents to Bishop’s survey was 29,200 cfs. Among those sampled by this 
study, on the other hand, only six respondents experienced flows of 20,000 cfs or more. These 
circumstances likely also account for the differences in rafter perceptions of a hypothetical flow of 
40,000 cfs; those surveyed in the current study, not having experienced flows even close to that 
level on their trips, indicated such a scenario would be better than their experience 24% of the time 
(compared to Bishop’s 8%). 

The following table shows a comparison of trip WTP values—for several hypothetical flow levels 
and beach size conditions—between the 1987 Bishop study and the two question formats in the 
current study for the whitewater floater sample.  Comparison between the DCCV estimates for the 
current study and the 1987 Bishop study are presented as ratios.  Much has changed between 1987 
and 2015 in terms of income levels, price levels, and economic conditions. In the current study, 
DCCV bid levels from the 1987 study were indexed upward using changes in real per-capita income.  
With changes in income levels, bid levels, and price levels, comparisons of the relationship (ratio) 
between the two studies provides a consistent comparison across hypothetical river flow scenarios 
without making a priori assumptions about what the correct combination of income and price level 
adjustments should be. 

As shown in the table, the ratio of DCCV trip values between the current study and the 1987 study 
is remarkably consistent, ranging from 2.18 for the reduced beaches scenario to 2.59 for the 5,000 
cfs scenario.  Moreover, the ranking of the value of the scenarios is consistent between the 1987 
and current studies. 

Comparison of Current Study Trip WTP Estimates with Estimates from Bishop (1987): Whitewater Floater Sample 

Scenario/ 
Question 

Current Study DCCV 
Trip Value 

Bishop DCCV Trip 
Value 

Ratio Current DCCV Mean Trip Value 
to 1987 Mean Trip Value 

5,000 cfs $602.54 $233.00 2.59 

13,000 cfs $1,168.52 $504.00 2.32 

22,000 cfs $1,237.10 $525.00 2.36 

40,000 cfs $961.93 $434.00 2.22 

Reduced Beaches $821.70 $377.00 2.18 
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A similar comparison for the angler sample is shown below.  The angler sample had a significantly 
smaller sample size than did the whitewater floater sample and the relative value comparisons 
between the two reflect the instability that smaller samples tend to show.  On the positive side, the 
ranking of the DCCV trip values across river flow scenarios was the same for the current and the 
1987 studies.  However, comparisons of the absolute values of the DCCV estimates for the current 
and the 1987 studies show significant differences.  Some of these differences likely reflect changes 
in the trout fishing conditions between the mid-80s and the current time.  Other differences may be 
due to lack of familiarity of the responding anglers with the flow conditions presented. In general, 
there appears to be relative consistency between the different studies and methods in terms of 
scenario value ranking, but less consistency in terms of absolute value. 

Comparison of Current Study Trip WTP Estimates with Estimates from Bishop (1987): Glen Canyon Angler Sample 

Scenario/Question 
Current Study 

DCCV 
Trip Value 

Bishop DCCV 
Trip Value 

Ratio Current DCCV Mean 
Trip Value to 1987 Mean 

Trip Value 
3,000 cfs $348.26 $60.00 5.80 

10,000 cfs $432.35 $126.00 3.43 

25,000 cfs $359.29 $94.00 3.82 

40,000 cfs $86.83 $52.00 1.67 
 

What were the Study Findings with regard to comparing the Results 
of the Two Versions of the Trip Valuation Questions? 
In addition to studying the stability of trip value estimates across the time period from 1987 to 
2016, this study examined the consistency of current trip value estimates solicited using two 
different commonly used valuation question formats, dichotomous choice contingent valuation 
(DCCV), and discrete choice. 

Whitewater Floater Results   The trip value curves shown in the following figure trace alternative 
trip value estimates at varying flow levels based on an estimated discrete choice model including 
only the Flow and Flow^2 variables (in addition to trip cost). The inclusion of both FLOW and 
FLOW^2 variables recognizes that undesirable flow levels exist both at very low and at very high 
flows.  The inclusion of the “squared FLOW term” in the model estimates a fitted line which allows 
for preferences for trips to increase up to a certain flow level and then to decrease again.  The 
figure also shows a plot of the individual mean trip values estimated from the different constant 
flow DCCV questions posed to one-half of the whitewater sample.  Both question formats produced 
estimated trip value estimates that show the expected inverted U shape, with lower values 
associated with the lowest and highest flow levels and higher values associated with mid-range 
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flows.  Overall, the discrete choice model estimates slightly higher values than the CV model in the 
mid-range, and comparable to slightly lower values at the two extreme flow levels. 

 

 

Comparison of Contingent Valuation and Discrete Choice Model Estimated Mean Net Economic Value per Trip for 
Whitewater Floaters at Alternative Hypothetical Flow Levels 

 

Glen Canyon Angler Results    The trip value curves shown in the figure below trace alternative 
mean trip value estimates at varying flow levels based on an estimated discrete choice model for 
the Glen Canyon angler sample, again including only the Flow and Flow^2 covariates (in addition to 
cost).  The figure also shows a plot of the individual mean trip values estimated from the DCCV 
questions posed to one-half of the angler sample.  Both question formats also produced estimated 
trip value estimates that show the expected inverted U shape, with lower values associated with 
the lowest and highest flow levels and higher values associated with mid-range flows.  Overall, the 
discrete choice model estimates higher values than the CV model in the mid-range, and comparable 
to slightly lower values at the two extreme flow levels. 
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Comparison of Contingent Valuation and Discrete Choice Model Estimated Mean Net Economic Value per Trip for Glen 
Canyon Anglers at Alternative Hypothetical Flow Levels 

Conclusions 
The major goals of this study were to update Grand Canyon whitewater floater and Glen Canyon 
angler recreational trip value estimates for use by NPS and other agency policy makers.  The study 
was designed to allow further study of whether these trip values show consistency over time, and if 
use of different common trip valuation survey question formats leads to different or generally 
consistent estimates of recreational trip value.  Overall, both angler and floater rankings of the 
values of trips at alternative flow levels was consistent between the 1987 and the 2016 studies.  The 
Grand Canyon floater sample values, which were based on a much larger visitor sample than the 
angler sample, showed strong consistency in the ratios between the absolute values of 1987 and 
2016 mean trip values. With regard to comparisons between trip estimates based on the two 
different valuation question formats, again the whitewater samples showed stronger general 
consistency that the angler samples.  However, all estimated models showed estimated values 
across flow levels that were consistent with both the 1987 findings, and with a priori expectations.  
Overall, the study and comparisons to the earlier 1987 results support the usefulness of these 
valuation techniques and the validity of relying over time on estimates from well-estimated 
statistically significant models.  
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TECHNICAL SUMMARY 
 

Introduction and Historic Setting 
In 1987, Bishop et al. published a comprehensive report on recreational user preferences and 
economic values associated with different Glen Canyon Dam water releases.  The wide-ranging 
study was part of the Glen Canyon Environmental Studies project sponsored by the Bureau of 
Reclamation and the National Park Service.  The study utilized a suite of visitor surveys of Grand 
Canyon floaters, Glen Canyon anglers, and Glen Canyon day-use floaters to estimate the economic 
relationships between alternative Glen Canyon Dam water release scenarios and recreationist 
preferences and economic values. 

Approximately 30 years since the 1987 study’s authors conducted their river user surveys, much has 
changed within the river corridor. Overall maximum flow levels have decreased and daily 
fluctuations of flows have decreased as well.  Despite attempts to rebuild sandbars downstream of 
Glen Canyon Dam through periodic “high flow events”, sandbars are less numerous and generally 
smaller than in the 1980s. In addition to changes over time in flow patterns and sandbars, there 
have also been changes to the trout population in the heavily-fished section of the river from just 
downstream of Lee’s Ferry upstream to the dam. 

In recognition of changes in resource management and resource characteristics since the original 
Bishop study, in 2009 the National Park Service funded initial stages of a study design for a 
replication and extension of Bishop’s work.  In 2014, the USGS Grand Canyon Research and 
Monitoring Center (GCRMC) provided the additional substantial funding needed to complete this 
study beyond the initial design stage. 

In designing the current study, the results of the 1987 Bishop study were used as an important 
informational starting point. Based on the 1987 findings, the current study focused on surveys of 
two primary user groups: private party whitewater floaters and Glen Canyon anglers. The current 
study aimed to provide an up-to-date replication of the primary 1987 modeling results as well as 
extend those results using different survey question methodologies.  

Data and Methods 
The sample of potential respondents to the whitewater floater survey was randomly drawn from a 
list of 2014-2015 private party whitewater river floaters provided by the NPS. The pool of potential 
Glen Canyon angler survey respondents was obtained through on-site contacts with anglers within 
the Lee’s Ferry to Glen Canyon Dam river section. 

As was done in the 1987 study, the current study utilized a repeat contact mail-back survey method 
to gather data. We used a modified Dillman method to maximize the response rate (Dillman 2007). 
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Both the angler and the whitewater surveys had relatively high response rates with angler 
responses varying between 55% and 58% and the whitewater floater response near 65%. 

At the end of the survey sampling period, all data was cleaned, coded, and edited. The point 
estimates and their estimated variances for the stated-preference survey data were calculated 
using SAS statistical software. We also performed statistical tests on responses to key survey 
questions among the subpopulations.  

We used the Stated Preference (SP) data to estimate recreational visitors’ net economic trip values 
for potential outcomes associated with alternative trip attributes. To analyze data from the 
dichotomous choice Contingent Valuation (CV) version of the surveys, we applied standard bivariate 
and multivariate logistic regression techniques. To estimate the parameters of the discrete choice 
model, we used a standard conditional logit (CL) model (McFadden 1986).  The conditional logit is a 
computationally straightforward estimation approach that can provide useful insights into the 
general pattern of respondents’ preferences, trade-offs, and values. 

The standard errors and confidence intervals for these value estimates were estimated using the 
Krinsky and Robb (1986) simulation method. 

While a large amount of primary user data was collected through both the angler and the 
whitewater visitor surveys, there were two primary objectives of the design of the study which 
were both methodological and empirical in nature. Two questions addressed in the survey design 
were: 

1. Do different willingness to pay (WTP) question formats lead to consistent estimates of mean 
WTP per visitor? 

2. Are the WTP estimates from the current study consistent with those estimated over 20 
years ago by Bishop et al., given changes in overall price and income levels? 

The first research question was addressed by randomly dividing the angler (and whitewater) 
samples into halves, with one half receiving a version of the survey containing valuation questions 
using a dichotomous choice contingent valuation question format and the same wording as was 
asked in the earlier Bishop study.  The second half of the samples were given a survey in which the 
valuation questions were framed using a discrete choice format containing multiple attributes (see 
Appendices A and B).  The contingent valuation (CV) questions were designed so that responses and 
estimated WTP per trip could be directly compared from parallel results reported in the earlier 
Bishop study.  Further, the discrete choice (conjoint) survey questions were designed so that their 
responses and estimated WTP values could be directly compared to those from the one-half of the 
sample who received the CV version of the survey.  Therefore, the study aimed to answer whether 
WTP results from an approximately 30-year old high-quality study were consistent with a 
methodologically identical 2015 study, and whether differences in valuation question format lead 
to consistent or inconsistent estimates of WTP.  
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Glen Canyon Angler Survey Results 

Angler Ratings of Glen Canyon Fishing Trip Attributes 

The Glen Canyon angler survey asked respondents many questions about their fishing trip and 
about their preferences and opinions regarding what makes a good Glen Canyon trip.  As part of 
these questions, anglers were asked to rate various Glen Canyon fishing trip features from “very 
important” to “not important” (Table ES1) and also to indicate which of these listed features they 
considered “most important” among those listed. The four features most often listed as “very 
important,” by a large margin, were the natural setting (both in general (85%) and specifically in 
Glen Canyon (79%)), relaxation (72%), and being with family and friends (70%). These same features 
were among the six trip features most commonly marked as “most important,” along with catching 
a trophy fish and catching a limit of fish. 

 

Table ES1. Importance of Angler Trip Features (Organized by Percent Who Said Trip Feature was “Very Important”) 

Features of a Good Trip Very Important 

Being in a natural setting 85.25% 

Being in the unique natural setting of Glen Canyon 79.37% 

Relaxing; getting away from it all 71.54% 

Being with family and friends 69.67% 

Enjoying Good weather 34.21% 

Catching a trophy fish 32.93% 

Catching a limit of fish 26.29% 

Seeing few others while on the river 26.01% 

Camping along the river 22.67% 

Interacting with guide  21.20% 

Learning about the history of Glen Canyon 17.78% 

Stopping for lunch along the river 17.70% 

Seeing archeological sites in the canyon 12.89% 

Experiencing Low water level 9.73% 

Experiencing High water level 6.28% 
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Angler Perceptions of Alternative Flow Levels 

Glen Canyon anglers who received the version of the survey containing contingent valuation 
questions were also asked general questions on their perceptions of how alternative hypothetical 
flow levels would compare to the conditions on the Glen Canyon fishing trip where they were 
contacted for this survey. 

The average experienced daily flow for anglers who returned surveys was 10,816 cfs, with a range 
from 8,400 to 17,800 cfs.  When asked how hypothetical flows would compare to the flows they 
experienced, respondents felt flows of 10,000 cfs would offer the most improvement (56.5% said 
that flow would be better).  Strong majorities of respondents felt that all of the three other 
hypothetical flows (3,000, 25,000, and 40,000) would offer worse conditions than what they 
experienced on their trip. 

 

Estimated Angler Bivariate Models of Willingness to Pay for their Fishing Trip 

Glen Canyon anglers who received the contingent valuation version of the survey were also asked a 
series of five dichotomous choice WTP questions to probe how they would value the trip they were 
contacted on as well as hypothetical trips at alternative constant flow levels.1  

The dichotomous choice question format asked anglers whether they would be willing to pay $XXX 
more than they actually did for their trip. Amounts asked for each of the CV questions were 
randomly varied between $10, $25, $75, $175, $325, and $700. 

As shown in Table ES2, all models were generally successfully estimated, with all of the key price 
(BID) coefficients estimated at or above the 95% level of confidence.  Further, use of bid level alone 
correctly predicted individual responses between 55% and 73% of the time.  
 

  

                                                        
1 Note that all survey respondents were asked a contingent valuation question about their current trip. 
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Table ES2. Estimated Bivariate Models of Angler Willingness to Pay, by Flow Scenario (All Trips) 

Flow Scenario Intercept 
(P-value) 

Ln(Bid) 
(P-value) Sample Size Percent Correct 

Prediction 

Current Trip 5.6075 
(<.0001***) 

-0.9350 
(<.0001***) 272 73.2% 

3,000 cfs 1.1058 
(.0511*) 

-0.3585 
(.0050***) 132 55.9% 

10,000 cfs 7.4352 
(<.0001***) 

-1.3352 
(<.0001***) 132 76.2% 

25,000 cfs 0.9554 
(.1146) 

-0.3269 
(.0150**) 130 54.7% 

40,000 cfs 0.2485 
(.7286) 

-0.4953 
(.0050***) 130 62.7% 

 

As noted, half of the angler sample were randomly assigned a version of the survey in which, rather 
than a set of 5 dichotomous choice CV valuation questions, there was one CV question followed by 
a set of six discrete choice format valuation questions. 

For the discrete choice question responses, the multinomial logit model was used to model 
relationships between a polytomous response variable and a set of explanatory variables 
(attributes, or characteristics of the fishing trip in this application). This relationship was modeled 
using the SAS MDC (Multinomial Discrete Choice) procedure. 

Given that the final design of the angler survey discrete choice questions used 5 attributes with as 
many as 4 attribute levels each (implying a full factorial design of 128 question versions), a SAS 
program was used in order to identify an efficient allocation of attribute levels across a manageable 
number of survey/question versions. The program identified sizes of the experimental design that 
were efficient yet less than a full factorial design while optimizing D-efficiency (sometimes known as 
D-optimality), which is a standard measure of the goodness of the experimental design. As D-
efficiency increases, the standard error of the parameter estimates in the linear model decrease.   
The program was also used to find and evaluate an efficient experimental design in which the 
variances of the parameter estimates are minimized, given an assumed parameter vector. Finally, 
the program efficiently grouped the choice sets constructed into 6 blocks (survey versions) of 6 
choice questions each with 2 alternatives (plus a null alternative).  The six survey versions were 
randomly assigned to anglers within the sample who had been selected to receive the discrete 
choice survey version. 

Within the range of flows from 3,000 to 40,000 cfs the Bishop (1987) study found a general 
quadratic relationship between flow level and WTP per trip.  A quadratic specification recognizes 
the intuitive assumption that there is a preference for increased flows by anglers up to a point, and 
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then at some high flow level anglers find that increased flows are less desirable. This may be 
because high flows make boat use difficult or dangerous, or because fishing becomes very difficult 
at some higher flow levels. The data from the discrete choice questions in our study was also 
modeled using a quadratic form for flow and included the other stated attributes as well.  The 
multinomial discrete choice modeling results are shown in Table ES3.  The full model shows the 
expected coefficient signs for all coefficients except “Chance of catching Trophy Trout”, which is 
very imprecisely estimated.  The reduced model excludes this non-significant covariate.  In the 
reduced model flow falls below the 90% level of significance, but flow squared is significant at the 
95% level of confidence.  Further, as expected, catching double the number of fish is positively 
correlated with choosing a trip and having daily flow fluctuation is negatively correlated with trip 
choice.  Finally, as expected, increasing trip cost is negatively correlated with trip choice, and this 
parameter is statistically significant at above the 99% level of confidence. 

 

Table ES3. Angler Discrete Choice Modeling Results 

Parameter Full Model Estimate 
(T-value) 

Reduced Model Estimate 
(T-value) 

Cost -0.001388 
(-9.18) 

-0.001391 
(-9.21) 

Flow/1,000 0.0202 
(1.40) 

0.0195 
(1.38) 

Flow/1,0002 -0.000727 
(-2.12) 

-0.000716 
(-2.11) 

Fluctuation -0.2216 
(-2.30) 

-0.2208 
(-2.29) 

Number of Trout Caught 0.5226 
(6.44) 

0.5128 
(7.42) 

Chance of Catching Trophy 
Trout 

-0.0180 
(-0.23)  

Sample Size 877 877 

 

Estimated Net Economic Values for Glen Canyon Anglers 
The discrete choice modeling results (Table ES3) can be used to calculate both the overall WTP for a 
trip with a set of attributes and for partial worth values associated with marginal changes in each 
(non-cost) attribute.  The WTP curves shown in Figure ES1 trace alternative trip WTP estimates at 
varying flow levels based on an estimated Discrete Choice model including only the Flow and 
Flow^2 covariates (in addition to cost).  In this reduced specification all parameters were very 
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precisely estimated at above the 99% level of confidence.  The figure also shows a plot of the 
individual truncated mean WTP values estimated from the dichotomous choice CV question angler 
sample.  Both question formats produced estimated trip value estimates that show the expected 
inverted U shape, with lower values associated with the lowest and highest flow levels and higher 
values associated with mid-range flows.  Overall, the discrete choice model estimates higher values 
than the CV model in the mid-range, and comparable to slightly lower values at the two extreme 
flow levels. 

 

 

Figure ES1. Comparison of Contingent Valuation and Discrete Choice Model Estimated Net Economic Value per Trip for 
Anglers at Alternative Hypothetical Flow Levels 

 

The relative precision of the willingness to pay per trip estimates for anglers were simulated using 
the methods of Krinsky and Robb (1986) by making 10,000 random draws from the covariance 
matrix of the estimated models and calculating the standard errors of the associated WTP measure 
(median for DC-CV models and mean for discrete choice models).  Table ES5 shows the estimated 
standard errors and associated 95% confidence intervals for trips with alternative flow levels for the 
discrete choice response data.  Three of the flow levels showed mean WTP values that were 
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significantly different from zero.  Further the estimated precision of the model shows clear 
preference for both trips at 10,000 and 25,000 cfs over those at 3,000 cfs.    

Table ES4. Estimated Precision of Angler Discrete Choice Model Mean WTP 

Flow Scenario Mean Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
3,000 cfs  $201   $29   $144   $258  
10,000 cfs  $540   $78   $387   $693  
25,000 cfs  $653   $92   $473   $833  
40,000 cfs  $0     *   *   *  
* Trip WTP is not significantly different from zero. 
 

Table ES4 shows the estimated standard errors for the DC-CV angler models.  In the case of the CV 
angler models, only one model (10,000 cfs) had an estimated WTP parameter that was significantly 
different from zero.   

 

Table ES5. Estimated Precision of Angler Dichotomous Choice Contingent Valuation Model Median WTP 

Flow Scenario Median Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
3,000 cfs  $22   *   *   *  
10,000 cfs  $262   $58   $148   $376  
25,000 cfs  $19   *   *   *  
40,000 cfs  $2   *   *   *  
* Trip WTP is not significantly different from zero. 

 

As expected, in the preceding tables mean WTP estimates from the angler models are significantly 
higher than median values from the Dichotomous choice CV models.  This is a common finding as 
the WTP distribution is skewed to the right (high end).  Overall, the precision of the models is in the 
+/- 25-30% range, with the exception of the 10,000 cfs CV model estimate, at +/- 44%. 

 

Grand Canyon Whitewater Floater Survey Results 

Floater Ratings of Grand Canyon Float Trip Attributes 

The Grand Canyon floater survey asked respondents many questions about their float trip and 
about their preferences and opinions regarding what makes a good Grand Canyon trip.  As part of 
these questions, floaters were asked to rate various trip features from “very important” to “not 
important” (Table ES6) and also to indicate which of these listed features they considered “most 
important” among those listed.  The whitewater rafters surveyed placed a lot of importance on 
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being out in nature—the five features most often characterized as “very important” were being in a 
natural setting (both in Grand Canyon specifically (96%) and generally (95%)), stopping and hiking 
side canyons and creeks (84% and 81%, respectively), and observing flora, fauna, and geology 
(74%). Reflecting that it is not primarily a fishing trip, the feature least often ranked as “very 
important” was fishing in the Grand Canyon (6%). 

 
Table ES6. Importance of Whitewater Trip Features (Organized by Percent Who Said Trip Attribute is “Very Important”) 

Feature of Trip Very Important 

Being in the unique natural setting of Grand Canyon 95.59% 

Being in a natural setting 95.15% 

Stopping at side canyons or creeks 84.29% 

Hiking the side canyons 81.09% 

Observing flora, fauna and geology 74.32% 

Relaxing; getting away from it all 71.33% 

Being with family/friends 69.34% 

Being on the Colorado River 68.80% 

Experiencing large rapids 66.20% 

Interacting with others on my trip 57.18% 

Floating on quiet stretches of the river 56.19% 

Having a sense of accomplishment of making it through the trip 56.15% 

Seeing wildlife 52.69% 

Having confidence in my guide or trip leader 49.41% 

Camping on sandy beaches 46.61% 

Learning about the history of the Grand Canyon 46.14% 

Feeling safe 45.44% 

Seeing few other people at beaches or attraction sites 44.72% 

Seeing few other people while floating 42.07% 

Visiting archeological sites 37.76% 

Eating good food 33.92% 

Photographing the Grand Canyon 32.22% 

Enjoying good weather 29.49% 

Interacting with my guide or trip leader 19.59% 

Fishing in the Grand Canyon 5.99% 
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As was the case with the sample of Glen Canyon anglers, the sample of private whitewater floaters 
was also randomly divided into halves, with one half receiving a version of the survey containing 
valuation questions using a dichotomous choice contingent valuation question format and the same 
wording as was asked in the earlier Bishop study.  The second half of the samples were given a 
survey in which the valuation questions were framed using a discrete choice format containing 
multiple attributes (see Appendices A and B).  The contingent valuation (CV) questions were 
designed so that responses and estimated WTP per trip could be directly compared from parallel 
results reported in the earlier Bishop study.  Further, the discrete choice (conjoint) survey questions 
were designed so that their responses and estimated WTP values could be directly compared to 
those from the one-half of the sample who received the CV version of the survey.   

Detailed records from both the NPS regarding trip starting dates for our sample of floaters, and 
from the USBOR on daily (and hourly) flow releases from Glen Canyon Dam allowed us to know the 
average flow levels that floaters started their trips on.  While these average flows could change 
substantially for some floaters, in general, water releases were seasonally consistent, and major 
changes were only observed between seasons, and for the fall high flow experiment. Overall, the 
average experienced flow was 12,065 cfs, with approximately two-thirds of floaters beginning their 
trips on flows between 9,000 and 15,000 cfs. 

 

Whitewater Rafter Perceptions of Alternative Flow Levels 

Respondents to the whitewater contingent valuation survey version were presented with five 
alternative hypothetical flow scenarios and asked a series of questions about each. The alternative 
flows were 5,000, 13,000, 22,000, and 40,000 cfs. Additionally, they were asked about a 
hypothetical trip where the number and size of beaches were substantially reduced. After a 
description of each scenario, floaters were asked whether that scenario would be better or worse 
than conditions they experienced on their own recent Grand Canyon float. Overall, 75% of 
participants indicated 13,000 cfs was most like their trip conditions (consistent with the calculated 
average of 12,065 cfs above), while the most preferred water level was 22,000 cfs (with 50% saying 
it would be “much” or “somewhat” better) and the least preferred was 5,000 cfs (with 95% saying it 
would be “much” or “somewhat” worse). 

Estimated Whitewater Rafter Bivariate Models of Willingness to Pay for their Trip 

As in the case of Glen Canyon anglers, Whitewater floaters who received the contingent valuation 
version of the survey were asked a series of six dichotomous choice WTP questions to probe how 
they would value their trip as well as hypothetical trips at alternative constant flow levels. 

Table ES3 shows the basic logistic regression results for bivariate specifications of these WTP 
questions.  The dichotomous choice question format asked floaters whether they would be willing 
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to pay $XXX more than they actually did for their trip. Amounts asked for each of the CV questions 
were randomly varied between a set of bids ranging from $40, to $2600.  

Contingent valuation questions were asked for valuation of the current trip conditions experienced, 
as well as four hypothetical constant flow scenarios (5,000, 13,000, 22,000, and 40,000 cfs) and one 
hypothetical scenario with substantially reduced river sandbars.  In all models the estimated bid 
variable has the expected negative sign and all coefficients are significant at the 99% level of 
confidence or greater.  The estimated models also correctly predict individual question responses 
between 68% and 85% of the time. 

 

Table ES7. Estimated Bivariate Models of Whitewater Rafter Willingness to Pay, by Flow Scenario 

Flow Scenario Intercept 
(P-value) 

Ln(Bid) 
(P-value) Sample Size Percent Correct 

Prediction 

Current Trip 9.5245 
(<.0001) 

-1.4111 
(<.0001) 769 81.8% 

5,000 cfs 3.2868 
(<.0001) 

-0.6661 
(<.0001) 404 68.9% 

13,000 cfs 10.4178 
(<.0001) 

-1.5297 
(<.0001) 402 85.3% 

22,000 cfs 8.3074 
(<.0001) 

-1.2105 
(<.0001) 404 77.1% 

40,000 cfs 3.9091 
(<.0001) 

-0.6497 
(<.0001) 403 68.2% 

Reduced Sandbars 6.4009 
(<.0001) 

-1.0552 
(<.0001) 402 78.9% 

 

As with the angler sample, half of the whitewater sample was randomly assigned a version of the 
survey in which, rather than a set of 6 CV valuation questions, there was one CV question followed 
by a set of six discrete choice valuation questions. Again, for the discrete choice question responses, 
the multinomial logit model was used to model relationships between a polytomous response 
variable and a set of explanatory variables (attributes, or characteristics of the whitewater trip in 
this application). 

Within the range of flows from 5,000 to 40,000 cfs the Bishop (1987) study found a general 
quadratic relationship between flow level and WTP per trip.  The data from the whitewater discrete 
choice questions in our study was also modeled using a quadratic form for flow and included the 
other stated attributes as well.  The multinomial discrete choice modeling results are shown in 
Table ES8.  The full model shows the expected coefficient signs for all coefficients.  Further, all 
coefficients with the exception of “Fluctuation” are precisely estimated.  The reduced model 
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excludes this non-significant covariate.  In the reduced model all coefficients are significant at the 
90% level of confidence or greater.  Finally, as expected increasing trip cost is negatively correlated 
with trip choice, and this parameter is statistically significant at above the 99% level of confidence. 

 

Table ES8. Discrete Whitewater Choice Model Results 

Parameter Full Model Estimate 
(T-value) 

Reduced Model Estimate 
(T-value) 

Cost -0.000254 
(-8.71) 

-0.000254 
(-8.73) 

Flow/1,000 0.0382 
(5.81) 

0.0382 
(6.04) 

Flow/1,0002 -0.000869 
(-5.44) 

-0.000868 
(-5.53) 

Sandbars -0.1073 
(-1.92) 

-0.1076 
(-1.95) 

Fluctuation -0.001737 
(-0.03)  

Sample Size 2,400 2,400 
 

 

Estimated Net Economic Values for Whitewater Rafters 
 

As discussed above, the discrete choice modeling results (Table ES8) can be used to calculate both 
the overall WTP for a trip with a set of attributes and for partial worth values associated with 
marginal changes in each (non-cost) attribute.  The WTP curves shown in Figure ES2 trace 
alternative trip WTP estimates at varying flow levels based on an estimated Discrete Choice model 
including only the Flow and Flow^2 covariates (in addition to cost).  In this reduced specification all 
parameters were very precisely estimated at above the 99% level of confidence.  The figure also 
shows a plot of the individual truncated mean WTP values estimated from the alternative constant 
flow CV question whitewater sample.  Both question formats produced estimated trip value 
estimates that show the expected inverted U shape, with lower values associated with the lowest 
and highest flow levels and higher values associated with mid-range flows.  Overall, the discrete 
choice model estimates slightly higher values than the CV model in the mid-range, and comparable 
to slightly lower values at the two extreme flow levels. 



 

 

 

26 

 

Figure ES2. Comparison of Contingent Valuation and Discrete Choice Model Estimated Mean Net Economic Value per Trip for 
Whitewater Floaters at Alternative Hypothetical Flow Levels 

 

The relative precision of the willingness to pay per trip estimates for whitewater floaters were also 
simulated using the methods of Krinsky and Robb (1986).  Table ES9 shows the estimated standard 
errors and associated 95% confidence intervals for trips with alternative flow levels for the discrete 
choice response data.  All four flow levels and the scenario with substantially reduced sandbars 
showed mean WTP values that were significantly different from zero.  Further the estimated 
precision of the model shows clear preference for both trips at 10,000 and 25,000 cfs over those at 
both 3,000 cfs and 40,000 cfs.      
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Table ES9. Estimated Precision of Whitewater Rafter Discrete Choice Model Mean WTP 

Flow Scenario Mean Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
5,000 cfs  $550   $96   $362   $738  
13,000 cfs  $1,142   $195   $759   $1,525  
22,000 cfs  $1,384   $227   $939   $1,829  
40,000 cfs  $517   $57   $406   $628  
Reduced beaches  $889   $227   $444   $1,334  
 

Table ES10 shows the estimated standard errors for the DC-CV whitewater models.  In the case of 
the CV whitewater models, all models had an estimated median WTP that was significantly different 
from zero.   

 

Table ES10. Estimated Precision of Whitewater Rafter Dichotomous Choice Contingent Valuation Model Median WTP 

Flow Scenario Median Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
Current trip  $854   $60   $737   $971  
5,000 cfs  $139   $27   $87   $191  
13,000 cfs  $907   $92   $728   $1,086  
22,000 cfs  $956   $106   $747   $1,165  
40,000 cfs  $418   $74   $273   $563  
Reduced beaches  $433   $51   $333   $533  
 

As was the case for the angler models of WTP, in the preceding whitewater WTP tables mean WTP 
estimates from the angler models are significantly higher than median values from the 
Dichotomous choice CV models.  This is a common finding as the WTP distribution is skewed to the 
right (high end).  Overall, the precision of the models is in the  +/- 14-50% range. 

 

Selected Comparisons between Current Study Results and Bishop 
1987 
 

In both this study and that conducted by Bishop (1987), anglers were asked to rate various 
hypothetical flow scenarios as better than, worse than, or about the same as those experienced on 
their trip. The data from both studies is shown in Table ES11.  Anglers in the Bishop study 
experienced widely varying flow levels ranging  from lows near 5,000 cfs and highs near 30,000.  
Approximately one-half of the Bishop anglers experienced relatively constant flow averaging 28,800 
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cfs and the other half experienced fluctuating flows which averaged 11,900 cfs.   Overall, the fram 
of reference for the Bishop anglers was between slightly higher and much higher flows than the 
10,800 cfs average flows experienced by anglers in the current study. 

 

Table ES11. Comparison of Angler Perceptions of Alternative Flow Levels 

 Better About the Same Worse 

 Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

3,000 cfs 23% 17% 13% 15% 64% 68% 

10,000 cfs 56% 57% 31% 35% 13% 8% 

25,000 cfs 23% 9% 44% 20% 33% 71% 

40,000 cfs 5% 2% 16% 6% 79% 92% 
 

For hypothetical flows of 3,000 and 10,000 cfs, angler perceptions were very similar in both studies, 
with most respondents rating 3,000 cfs as worse than their experience (64% in Bishop, 68% in this 
study) and 10,000 cfs as better than (56% and 57%) or about the same as (31% and 35%) the flow 
levels experienced on their trip. For higher flow levels, participants in the current study indicated 
more negative perceptions, with 71% rating 25,000 cfs as worse (compared to Bishop’s 33%) and 
92% rating 40,000 cfs as worse (compared to Bishop’s 79%). 

Similarly, whitewater rafters were asked how different hypothetical flow levels would compare to 
the experience of the trip they took. Table ES12 compares the results. 

 

Table ES12. Comparison of Whitewater Rafter Perceptions of Alternative Flow Levels 

 Better About the Same Worse 

 Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

5,000 cfs 4% 1% 3% 4% 93% 95% 

13,000 cfs 25% 17% 36% 75% 39% 7% 

22,000 cfs 30% 50% 66% 40% 1% 10% 

40,000 cfs 8% 24% 36% 13% 56% 64% 
 

At a hypothetical flow of 5,000 cfs, Bishop’s numbers and the data gathered by this survey are very 
similar, with 93 and 95% of respondents, respectively, indicating those levels would be worse than 
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the ones they experienced. More pronounced differences begin to arise at 13,000 cfs—75% of the 
participants in this study said these levels would be about the same as the ones they experienced, 
compared to Bishop’s 36%. This disparity likely stems from the change in river conditions in the past 
three decades. Where those sampled by Bishop experienced an average flow of 26,000 cfs (thus 
prompting 66% to say 22,000 cfs would be about the same as their experience), those sampled in 
this study experienced an average flow of 12,065 cfs. Moreover, the average high flow experienced 
by respondents to Bishop’s survey was 29,200 cfs. Among those sampled by this study, on the other 
hand, only six respondents experienced flows of 20,000 cfs or more. These circumstances likely also 
account for the differences in rafter perceptions of a hypothetical flow of 40,000 cfs; those 
surveyed in the current study, not having experienced flows even close to that level on their trips, 
indicated such a scenario would be better than their experience 24% of the time (compared to 
Bishop’s 8%). 

As noted previously, a key objective of this study is to examine the question of whether 1) trip WTP 
in 2015 is consistent with estimated WTP from the much earlier Bishop study, given intervening 
changes in price and income levels, and 2) whether WTP estimates from the CV question format 
returned similar values to those from the Discrete Choice format for the same resource. Table ES13 
shows a comparison of trip WTP values—for several hypothetical flow levels and beach size 
conditions—between the Bishop study and the two question formats in the current study for the 
whitewater floater sample.  One very encouraging result is seen in the comparison of the CV and DC 
WTP values from the current study.  These estimates were very comparable with the exception of 
the 40,000 cfs hypothetical flow level.  As mentioned above, floaters from the current study did not 
experience flows near the 40,000 cfs level, and thus this question may have been asking for 
valuation outside of the relevant frame of reference of the floaters.   

Comparison of the CV estimates between the current study and the Bishop study are presented as 
ratios.  Much has changed between 1985 and 2015 in terms of income levels, price levels, and 
economic conditions. In the current study, CV bid levels from the Bishop study were indexed 
upward using changes in real per-capita income.  With changes in income levels, bid levels, and 
price levels, comparisons of the relationship (ratio) between the two studies provides a consistent 
comparison across hypothetical scenarios without making a priori assumptions about what the 
correct combination of income and price level adjustments should be. 

As shown in the table, the ratio of CV WTP values between the current study and Bishop is 
remarkably consistent, ranging from 2.18 for the reduced beaches scenario to 2.59 for the 5,000 cfs 
scenario.  Moreover, the ranking of the scenarios (Table ES14) is consistent between the Bishop and 
current studies. 
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Table ES13. Comparison of Current Study Trip WTP Estimates with Estimates from Bishop (1987): Whitewater Floater Sample 

Scenario/ Question 
Current Study 

CV 
Mean WTP 

Current Study 
Discrete Choice (DC) 

Mean WTP 

Bishop CV 
WTP 

Ratio Current CV 
Mean to Bishop 

Mean 
5,000 cfs $602.54 $550.38 $233.00 2.59 

13,000 cfs $1,168.52 $1,142.32 $504.00 2.32 

22,000 cfs $1,237.10 $1,383.57 $525.00 2.36 

40,000 cfs $961.93 $517.11 $434.00 2.22 

Reduced Beaches $821.70 $889.01 $377.00 2.18 

Note: mean current study CV WTP is truncated at the highest bid level ($2,600). 
 

Table ES14. Comparison of Flow Scenario WTP Ranking: Whitewater Floater Sample 

Scenario/Question 
Current Study CV 
Mean WTP Value 

Ranking 

Current Study Discrete 
Choice (DC) Mean WTP 

Ranking 
Bishop CV WTP Ranking 

5,000 cfs 4 3 4 

13,000 cfs 2 2 2 

22,000 cfs 1 1 1 

40,000 cfs 3 4 3 
 

 

A similar comparison for the angler sample is shown in Table ES15 and Table ES16.  The angler 
sample had a significantly smaller sample size than did the whitewater, and the relative value 
comparisons reflect the instability that smaller samples show.  On the positive side, the ranking of 
the CV WTP values across flow scenarios was the same for the current and the Bishop studies.  
However, comparisons of the absolute and relative values of the CV and DC estimates and the CV 
estimates for the current and the Bishop studies show significant differences.  Some of these 
differences likely reflect changes in the trout fishing conditions between the mid-90s and the 
current time.  Other differences may be due to lack of familiarity of the responding anglers with the 
flow conditions presented. In general, there appears to be relative consistency between the 
different studies and methods in terms of scenario value ranking, but less consistency in terms of 
absolute value. 
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Table ES15. Comparison of Current Study Trip WTP Estimates with Estimates from Bishop (1987): Glen Canyon Angler Sample 

Scenario/Question 
Current Study 

CV 
Mean WTP 

Current Study 
Discrete Choice (DC) 

Mean WTP 

Bishop CV 
WTP 

Ratio Current CV 
Mean to Bishop 

Mean 
3,000 cfs $348.26 $200.91 $60.00 5.80 

10,000 cfs $432.35 $539.75 $126.00 3.43 

25,000 cfs $359.29 $653.23 $94.00 3.82 

40,000 cfs $86.83 $0 $52.00 1.67 

Note: mean WTP is truncated at the highest bid level ($1400). 
 

 

Table ES16. Comparison of Flow Scenario WTP Ranking: Glen Canyon Angler Sample 

Scenario/Question 
Current Study CV 
Mean WTP Value 

Ranking 

Current Study Discrete 
Choice (DC) Mean 

WTP Ranking 
Bishop CV WTP Ranking 

3,000 cfs 3 3 3 

10,000 cfs 1 2 1 

25,000 cfs 2 1 2 

40,000 cfs 4 4 4 
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1.0 INTRODUCTION 
 

1.1 Introduction and Historic Setting 
 

In 1987, Bishop et al. published a comprehensive report on recreational user preferences and 
economic values associated with Glen Canyon Dam water releases.  The wide ranging study was 
part of the Glen Canyon Environmental Studies project sponsored by the Bureau of Reclamation 
and the National Park Service.  The study utilized a suite of visitor surveys of Grand Canyon floaters, 
Glen Canyon anglers, and Glen Canyon day-use floaters to estimate the economic relationships 
between alternative Glen Canyon Dam water release scenarios and recreationist preferences and 
economic values.  The Bishop report summarized their study as, 

“The components of this study were specifically designed to identify 
the effects of a variety of flow release patterns from Glen Canyon 
Dam on Grand Canyon white-water boaters, Glen Canyon anglers, 
and Glen Canyon day-use rafters. The results of these analyses will 
help the U.S. Bureau of Reclamation and the National Park Service 
evaluate the key trade-offs between flow levels and users’ 
enjoyment of these recreational activities.” (Bishop et al. 1987,p. 6) 

The work of Bishop et al. has helped to inform agency decision making for many years.  Since 1987, 
however, there have been changes in the operation of Glen Canyon Dam, as well as in the average 
flows and range of flow levels below the dam.  The current study was first proposed in 2008 by the 
NPS as a test of the stability of estimated recreation values over time.  The National Park Service 
funded initial stages of study design for this replication.  In 2014, the USGS Grand Canyon Research 
and Monitoring Center (GCRMC) provided the additional substantial funding needed to complete 
the study beyond the design stage. 

Based on the results of the 1987 Bishop study, the current study focused on surveys of two user 
groups: private party whitewater floaters and Glen Canyon anglers. Results from replications of the 
Bishop survey questions for these two groups allow more generalized conclusions regarding the 
relative stability of study results over time and changing resource conditions. In addition to a direct 
replication of the Bishop methods for trip valuation (dichotomous choice contingent valuation DC-
CV), the current study included a survey version which employed a discrete choice valuation 
question format as well as the version with the Bishop DC-CV version.  This alternative question 
format was included to allow comparison of estimates of current and hypothetical trip economic 
values between alternative value elicitation formats. 
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1.2 Statement of Problem 
 

The National Park Service (NPS) and the U.S. Geological Survey’s Grand Canyon Monitoring and 
Research Center requested the University of Montana to conduct this study to understand the 
social and economic impacts of water levels on recreation uses of the Colorado River, specifically 
the areas from Glen Canyon Dam to the head of Lake Mead. This area is a nationally important 
recreation and conservation resource and is considered to have significant water-related visitor use. 
The over 200 mile long stretch of free flowing river from Lee’s Ferry (17 miles below Glen Canyon 
Dam) to the head of Lake Mead is likely the highest profile whitewater float trip in the country. The 
Colorado River is a highly regulated river system whose water and water flows are fully allocated, 
and this study provides information to agency managers concerning the relationship between river 
water flows, recreational use, and trip values.   

The quality of visitor trips, values, and uses directly tied to water levels in this area have not been 
comprehensively studied since 1985 (Bishop et al. 1987). For the current study, two survey versions 
(including alternatively dichotomous choice CV and Discrete Choice valuation question formats) 
were administered to two user groups (Glen Canyon anglers and Grand Canyon private party 
whitewater floaters) recreating in the areas from Glen Canyon Dam to the head of Lake Mead. The 
survey was designed to provide empirical data that will help managers and planners understand the 
impacts of water levels on visitor expenditures as well as trip net economic value under alternative 
flow scenarios.  

As noted, the survey instruments were designed to collect information from two primary user 
groups participating in water-based recreation along the Colorado River from Glen Canyon Dam to 
Lake Mead. Each year, the Arizona Fish and Game Department (AZFGD) conducts a creel survey of 
anglers fishing between Lees Ferry to Glen Canyon Dam upriver. This creel survey, in part, collects 
contact information, selected demographics, and trip characteristics. This list of names and contact 
information from AZFGD was used to identify the respondents for this collection.   

The names of whitewater floaters were randomly selected from NPS visitor logs of participants in 
whitewater float trips over the previous 12 months. A 12 month period of visitation was chosen in 
order to 1) capture potentially differing floater population segments in different times of the year 
(for example, winter vs. summer), and 2) minimize potential recall bias associated with sampling 
visitors from previous years. Additionally, while precipitation and reservoir levels vary significantly 
from year to year, the streamflow from Glen Canyon Dam releases has been generally consistent 
from 2012 through the present in terms of average daily flow levels.  

One-half of visitors for each survey (angler and whitewater) received a survey containing 
dichotomous choice contingent valuation (CV) questions with trip and flow valuation questions. The 
other half received a version of the survey using a Discrete Choice or “Choice” question format.  
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While the research and results of the Bishop et al. (1987) studies have been very valuable in 
informing agency policy decisions related to Glen Canyon Dam flow management for several 
decades, both NPS and USGS recognized that after nearly 30 years a replication of these high-
quality surveys could provide additional information useful in either supporting and calibrating the 
original study results to current ecological and economic conditions, or to provide new and 
substantially different results which could be considered and compared alongside the original 1987 
study results. 

Two primary research questions were addressed in the current study design: 

1. Do different willingness to pay (WTP) question formats lead to consistent estimates of mean 
WTP per visitor? 

2. Are the WTP estimates from the current study generally consistent with those estimated 
over 25 years ago by Bishop et al., given changes in overall price and income levels? 
 

The first research question was addressed by randomly dividing both the whitewater and angler 
survey populations in half and assigning one half a survey with valuation questions using the 
original dichotomous choice elicitation format used in the 1987 study (see for example, Boyle and 
Bishop 1988).  The second half were presented with valuation questions utilizing the more recently 
developed and refined Discrete Choice question format (McFadden 1986).  The second research 
question on the temporal stability of valuation estimates was designed to be addressed by direct 
comparison of the 1987 value estimates to estimates from the current study for the identical 
dichotomous choice CV questions. 
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2.0 STUDY DESIGN AND DATA 
 

Although the current study took the results and survey instruments of the earlier Bishop et al. 
(1987) study as a starting point, the survey formats and wording used in the current study also went 
through substantial review and editing.  In addition to the statutory 30-day and 60-day notices of 
intended information collection and suggestion solicitation published in the Federal Register, the 
draft survey instruments were peer reviewed by researchers and economists from the U.S. BOR as 
well as from the NPS. 

The peer reviewers provided editorial suggestions and feedback concerning the clarity of the 
procedures and approximate length of time it would take to complete the surveys, based on their 
previous experiences with surveys similar to this. We incorporated their suggested edits to improve 
the final instrument. The reviewers provided comments that indicated that the instruments were 
straightforward and that the instructions were very helpful. Reviewers were told that the core CV 
replication questions needed to remain unchanged from those posed in the 1987 study, but other 
survey question were clarified, dropped or refined through the review process. 

 

2.1 Survey Administration 
 

As was done in the 1987 study, the current study utilized a repeat contact mail-back survey method 
to gather survey. We used a modified Dillman method to maximize the response rate (Dillman, 
2007). We began the process by sending an initial postcard to notify respondents they should 
expect a copy of the survey in the mail within the next week or so. All potential respondents were 
then mailed a survey packet that included a cover letter, questionnaire, and a self-addressed 
stamped envelope. Ten days following the mailing of the survey packet, we sent a reminder 
postcard; two weeks after that, a packet including a replacement survey, cover letter, and a postage 
paid return envelope was mailed to all non-respondents. Table 1 below details the progression of 
the mailing protocol, and all survey instruments and mailing materials can be found in Appendix A. 
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Table 1. Angler Survey Mailing Protocol 

Mailing Spring 2015 Sample Fall 2015 Sample 

Initial contact postcard October 5 January 29 

First survey mailing October 12 February 4 

Reminder postcard October 19 February 12 

Final survey mailing November 9 February 29 
 

Table 2. Whitewater Survey Mailing Protocol 

Mailing Date 

Initial contact postcard October 26 

First survey mailing November 2 

Reminder postcard November 9 

Final survey mailing November 23 

 

2.2 Response Rates 
 

The 1987 Bishop et al. surveys enjoyed extremely high response rates (91% for the whitewater 
sample, and 82% for the angler sample).  These high response rates for on-site recreation surveys 
were not unusual 30 years ago.  Overall, rates for all types of surveys have dropped dramatically in 
recent years. 

Recently, the Pew Research Center reported their rates of response to telephone surveys had 
dropped from 36% in 1997 to 9% (Pew Research Center for the People and the Press, 2012). 
Although in that case the method of data collection (phone calls) was different from that employed 
by this study (mail-back surveys), it is indicative of a wider trend; the American Association for 
Public Opinion Research notes that “[l]argely due to increasing refusals, response rates across all 
modes of survey administration have declined, in some cases precipitously” (AAPOR, 2016). The 
somewhat lower than anticipated response rate in this study is representative of these trends. 
However, the resulting sample size provides more than adequate data to conduct a robust analysis. 

For a given survey, response rate is dependent on a wide range of interrelated factors, the relative 
importance of which change from individual to individual. The leverage-saliency theory of survey 
participation proposes that no single method has been shown to universally increase response rates 
because no single influencing factor holds constant in the magnitude of its influence across survey 
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populations, and further that “the effect of one factor may be altered in the presence of another” 
(Groves, 2000). As such, there is no magic bullet for declining response rates, but there are methods 
which have been consistently, if not universally, shown to be effective in increasing participation. 
One such method is the Dillman protocol employed by this study and described above (Chidlow, 
2015). 

The most substantial threat posed by lower rates of participation is the possibility of non-response 
bias, which occurs when the data collected is not representative of the population surveyed due to 
a higher rate of non-response among segments of the population whose answers would have 
differed non-trivially from those collected. For example, a common type of non-response bias is 
that of age—older individuals are generally more likely to respond to a survey, so younger people 
can be underrepresented in the data. In the past, high response rates were considered the most 
important safeguard against non-response bias, and surveys with low rates of participation were 
thought to be necessarily unreliable. Recent studies, however, have shown that lower response 
rates are not inherently correlated with a higher incidence of non-response bias (AAPOR, 2016; 
Keeter, 2000). Furthermore, bias that is known to exist in a study can be corrected for through 
monitoring and weighting of key demographic factors among the respondents. This goes to show 
the decline in survey participation has not undermined the reliability of surveys as a method of 
statistical prediction, but rather demonstrated the effectiveness of statistical research’s best 
practices (Keeter, 2000). In accordance with those best practices, the design of this study aims to 
address the major sources of survey error not only by maximizing our response rate through use of 
the Dillman protocol, but also by identifying and correcting for non-response bias post-data 
collection. 

Despite the current challenges related to achieving high response rates for survey research, both 
the angler and the whitewater surveys had very respectable (in the current climate) responses with 
angler responses varying between 55% and 58%, and the whitewater response near 65%. 

Table 3 shows the data used to calculate this study’s response rate. The surveys that came back as 
non-deliverable were subtracted from the number of surveys mailed, and the number of returns 
was then divided by that total. 
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Table 3. Glen Canyon Angler Survey Response Rate 

Survey Status/Statistic Spring 2015 Sample Fall 2015 Sample 

Surveys Mailed 333 208 

Non-Deliverable 20 9 

Returned 182 109 

Response Rate 58.2% 54.7% 
 

Table 4. Whitewater Rafter Survey Response Rate 

Survey Status/Statistic Value 

Surveys Mailed 1424 

Non-Deliverable 131 

Returned 832 

Response Rate 64.3% 
 

 

2.3 Analysis of Potential Non-Response Bias 
 

For the survey of whitewater rafters, some information about the sample was available regardless 
of whether the survey was returned, so in order to identify and correct for any possible non-
response bias, that data was compared to the returned surveys. Table 5 shows the comparisons for 
variables for which data was available for the entire sample. 

 

Table 5. Comparison of Returned and Unreturned Survey Statistics 

Survey Status Average Age Percent Trip 
Leaders 

Percent Qualified 
Boatmen 

Average Trip 
Length (Days) 

Unreturned 37.20 7.6% 5.9% 17.45 

Returned 47.13 11.6% 10.1% 17.78 

All Surveys 42.89 9.9% 8.4% 17.64 
 

As shown above, the average length of the trip remained consistent, but people who returned the 
survey tended to be older and were more likely to be trip leaders and/or qualified boatmen. 
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However, when these variables were inserted into the choice and CV models as covariates, none of 
them were statistically significant, indicating that they do not significantly bias the results. 

 

2.4 Statistical Analysis Methods 

 

The data were analyzed using Microsoft Excel and the SAS Statistical System. 

The universe of potential respondents for this collection was based upon the 2013 estimated visitor 
statistics (https://irma.nps.gov/Stats/) and a list of 2014-2015 whitewater river floaters provided by 
the NPS, and anglers on-site at the sampling locations along the Colorado River corridor from Glen 
Canyon Dam to Lee’s Ferry. The sampling of visitors was based on the visitor population from the 
most recent year (2014-15). While annual reservoir operations vary year to year for both 
whitewater floaters and Glen Canyon anglers, the most recent year of river flow levels is 
representative of average flow levels since 2012. Focusing on the most recent year helped minimize 
recall bias regarding specific aspects of the trip experienced.   

Respondent types included all visitors (18 years and older) who were: 

• Whitewater Floaters: people floating the Colorado River through the Grand Canyon;  
• Glen Canyon anglers: people fishing in the stretch of the Colorado River between the base 

of Glen Canyon Dam to just below Lee’s Ferry. 
 

2.4.1 Survey 1: Whitewater Floaters  

The National Park Service and Grand Canyon NP provided the University of Montana with a 
randomly selected sample of 1,425 individuals who participated in a Grand Canyon float between 
September 1, 2014 and August 31, 2015.   

 

2.4.2 Survey 2: Glen Canyon Anglers   

As part of an ongoing survey, the Arizona Fish and Game Department (AZGFD) collects creel data 
from anglers intercepted while fishing along the Colorado River.  AZGFD agreed to share contact 
information for intercepted anglers participating in their creel survey. The contact information was 
only used for the purpose of developing a mailing list for this study. Every person with complete 
contact information was sent a mail-back survey.    

At the end of the survey sampling period, all data was cleaned of errors, coded into a database, and 
edited for analysis. The point estimates and their estimated variances for the stated-preference 
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survey data were calculated using SAS statistical software. We also performed statistical tests on 
responses to key survey questions among the subpopulations.  

 

2.4.3 Estimating Recreational Visitor Willingness-to-Pay (WTP) per trip 

We used the Stated Preference (SP) data to estimate recreational visitors’ total value for potential 
outcomes associated with alternative trip attributes. To analyze data from the dichotomous choice 
Contingent Valuation (CV) version of the surveys, we applied standard bivariate and multivariate 
logistic regression techniques. To analyze the data from the conjoint/discrete choice experiment 
questions, we applied a random utility modeling (RUM) framework, which is commonly used to 
model discrete choice decisions in SP studies. The RUM framework assumes that survey 
respondents implicitly assign utility to each choice option presented to them. This utility can be 
expressed as: 

 ij
i

iijij eZXVU += );,( β   

• Uij is individual i’s utility for a choice option (i.e., restoration option) j  
• V(⋅) is the non-stochastic part of utility, a function of Xij 
• Xij represents a vector of attribute levels for the option j (including its cost) presented to the 

respondent  
• Zi, a vector of personal characteristics  
•  βi, a vector of attribute-specific preference parameters  
• eij is a stochastic term, which captures elements of the choice option that affect individuals’ 

utility but are not observable to the analyst. On each choice occasion, respondents are 
assumed to select the option that provides the highest level of utility. By presenting 
respondents with a series of choice tasks and options with different values of Xij, the 
resulting choices reveal information about how to identify preference combinations. 

 
There is a growing body of work that suggests that CV and choice experiments can yield valid 
measures of Willingness to Pay (see for example, Vossler and Evans 2009 and Vossler et al. 2012). 

2.4.4 Conditional Logit Estimation 

 

To estimate the parameters of the conjoint model, we used a standard conditional logit (CL) model 
(McFadden 1986), which assumes the disturbance term follows a Type I extreme-value error 
structure and uses maximum-likelihood methods to estimate β1 and β2.  The conditional logit is a 
computationally straightforward estimation approach that can provide useful insights into the 
general pattern of respondents’ preference, trade-offs, and values. 
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The parameter estimates from the CL model were then used to estimate the average marginal value 
of each non-cost attribute: 

21
ˆ/ˆ ββ kkMWTP = , 

where k refers to the kth element of the X and β1 vectors. They were also used to estimate the 
average WTP for acquiring the combination of attributes associated with one management scenario 
(X1) compared to the attributes of another scenario (e.g., the no action alternative) (X0):  

))(ˆ/ˆ( 0121 XXWTPk −= ββ . 

The standard errors and confidence intervals for these value estimates were estimated using the 
Krinsky and Robb (1986)  simulation method. 

 

2.5 Report Organization 
 

Results are presented in several sections. In Section 3, the results of the angler survey are 
presented in detail, including models for the choice and CV sections and estimated Net Economic 
Values (NEVs). Section 4 does the same for the whitewater rafter sample. Appendices A and B 
comprise all survey instruments relied upon in this report, and Section 5 compares this study’s 
results to those of a similar study conducted by Richard Bishop et al. in 1987.  
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3.0 GLEN CANYON ANGLER SURVEY 
 

3.1 Trip Characteristics 
 

Questions 1 through 6 of the angler survey dealt with the characteristics of the respondents’ trips, 
covering the types of fishing used and the fish caught, as well as perceptions of the trip’s overall 
success. Table 6 and Figure 3 present the data gathered by these questions. As they show, the 
respondents were mostly fly fishers (72%) and dominated by those practicing catch-and-release 
(89%), but were more evenly split when it came to guided trips (47%) and boat fishing (55%) vs. 
bank fishing (45%). A little over half of those surveyed (54%) described their trip as either “worse” 
or “much worse” than expected, with a further 31% characterizing it as “as expected.” 

 

Table 6. Characteristics of Glen Canyon Angler Trips 

Trip Statistics Value 

Percent guided trips 47.24% 

Percent boat fishing 55.09% 

Percent bank fishing 44.91% 

Percent fly fishing 71.78% 

Percent spin fishing 25.78% 

Percent other type of fishing 2.44% 

Average length of trip (in days) 2.1 

Average number of fish caught 12.96 

Average biggest fish caught (pounds) 1.52 

Average biggest fish caught (inches) 13.9 

Percent who kept no fish 89.16% 
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Figure 3. Angler Ratings of Trip Quality 

 

3.2 Importance of Trip Features 

 

Questions 7 and 8 then concerned what aspects of the trip were most valued by those surveyed. 
How much fishing as a whole motivated and informed the trip was measured separately (Figure 4), 
with 80% of those surveyed characterizing fishing as “very” or “extremely” important. 

 

 

Figure 4. Importance of Fishing on Angler Trip 
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Respondents were then asked to rate various trip features from “very important” to “not 
important” (Table 7) and indicated which of the listed features they considered most important 
(Figure 5). The four features most often listed as “very important,” by a large margin, were the 
natural setting (both in general (85%) and specifically in Glen Canyon (79%)), relaxation (72%), and 
being with family and friends (70%). These same features were among the six most commonly 
marked as “most important,” along with catching a trophy fish and catching a limit of fish. 

 

Table 7. Importance of Angler Trip Features (Organized by Percent Who Said Trip Feature was “Very Important”) 

Features of a Good Trip Very Important 

Being in a natural setting 85.25% 

Being in the unique natural setting of Glen Canyon 79.37% 

Relaxing; getting away from it all 71.54% 

Being with family and friends 69.67% 

Enjoying Good weather 34.21% 

Catching a trophy fish 32.93% 

Catching a limit of fish 26.29% 

Seeing few others while on the river 26.01% 

Camping along the river 22.67% 

Interacting with guide  21.20% 

Learning about the history of Glen Canyon 17.78% 

Stopping for lunch along the river 17.70% 

Seeing archeological sites in the canyon 12.89% 

Experiencing Low water level 9.73% 

Experiencing High water level 6.28% 
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Figure 5. Angler Trip Characteristics Marked as Most Important  
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3.3 Transportation 
 

The methods of transportation used by respondents, as well as characteristics such as number of 
passengers, were determined by questions 9 through 14, and the results are shown in Table 8. Most 
of those surveyed (81%) indicated that Lee’s Ferry was their trip’s sole destination, and 91% drove a 
personal vehicle (for an average of 5.2 hours) to get there. 

 

Table 8. Characteristics of Transportation for a Glen Canyon Angler Trip 

Trip Statistics Value 

Percent of respondents who described Lee’s Ferry as:  

Sole destination 80.99% 

Most important destination 8.8% 

One of several equally important destinations 9.15% 

Incidental destination 1.06% 

Percent driving personal vehicle 90.91% 

Average length of ground travel (hours) 5.2 

Percent pulling a boat or trailer 34.66% 

 

3.4 Average Trip Costs 

 
Question 15 asked those surveyed to report their trip expenses in a number of categories, 
indicating both the amounts spent in total and in the local area (Table 9). Figure 6 then shows the 
average division of expenses for those who used a paid guide, while Figure 7 shows the averages for 
unguided trips. Unsurprisingly, guide fees comprise 31% of the costs for guided trips (The 1.6% 
guide costs reported for unguided trips likely is a result of a few respondents not correctly 
classifying components of their trip costs). Those on guided trips also spent more on airfare (11%, 
as opposed to 2% for unguided) and car rental (6%, compared to 0%), as well as less on gas and oil 
(7%, compared to 24%). All of these factors indicate that those who took guided trips were more 
likely to come from farther away. 

Table 9 shows that guided anglers reported spending over 2 ½ times as much as non-guided anglers 
on their trips, and nearly three times the spending of non-guided anglers in the local Glen Canyon 
region. 
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Figure 6. Distribution of Average Expenses for Guided Angler Trips 

 

 

Figure 7. Distribution of Average Expenses for Unguided Angler Trips 
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Table 9. Average Total Trip Expenses (Guided vs. Unguided Angler Trips) 

Expenses Guided Trip Unguided Trip All Trips 

Average spent in local area $861 $268 $529 

Average spent in total $1,101 $369 $701 

 

3.5 Choice and CV Models 
 

While large amounts of primary user data were collected through both the angler and the 
whitewater visitor surveys, there were two primary objectives of the design of the study which 
were both methodological and empirical in nature. Two questions addressed in the survey design 
were: 

1. Do different willingness to pay (WTP) question formats lead to consistent estimates of 
mean WTP per visitor? 

2. Are the WTP estimates from the current study consistent with those estimated over 25 
years ago by Bishop et al., given changes in overall price and income levels? 

The first research question was addressed by randomly dividing the angler (and whitewater) 
samples into halves, with one half receiving a version of the survey containing valuation questions 
using a dichotomous choice contingent valuation question format and the same wording as was 
asked in the earlier Bishop study.  The second half of the samples were given a survey in which the 
valuation questions were framed using a discrete choice format containing multiple attributes (see 
Appendices A and B).  The contingent valuation (CV) questions were designed so that responses and 
estimated WTP per trip could be directly compared from parallel results reported in the earlier 
Bishop study.  Further, the discrete choice (conjoint) survey questions were designed so that their 
responses and estimated WTP values could be directly compared to those from the one-half of the 
sample who received the CV version of the survey.  Therefore, the study aimed to answer whether 
WTP results from an approximately 30-year old high quality study were consistent with a 
methodologically identical 2015 study, and whether differences in valuation question format lead 
to consistent or inconsistent estimates of WTP.  

3.5.1 Angler Perceptions of Alternative Flow Levels 

 

Glen Canyon anglers who received the version of the survey containing contingent valuation 
questions parallel to those asked in the earlier Bishop study were also asked general questions on 
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their perceptions of how alternative hypothetical flow levels would compare to the conditions on 
the Glen Canyon trip where they were contacted for this survey. 

The average experienced daily flow for anglers who returned surveys was 10,816 cfs, with a range 
from 8,400 to 17,800 cfs.  When asked how hypothetical flows would compare to the flows they 
experienced, respondents felt flows of 10,000 cfs would offer the most improvement (56.5% said 
that flow would be better).  Strong majorities of respondents felt that all of the three other 
hypothetical flows (3,000, 25,000, and 40,000) would offer worse conditions than what they 
experienced on their trip (Table 10). 

 

Table 10. Angler Perceptions of Impacts of Alternative Flow Scenarios on Trip Quality and Frequency 

 Conditions Compared to Current Trip Impact on Number of Trips per Year 

Water Levels 
(constant flows) 

Would Be 
Better 

Would Be 
Worse 

Would Be 
about the 

Same 
Would Impact Would Not 

Impact 

3,000 cfs 16.5% 68.4% 15.0% 64.8% 35.2% 

10,000 cfs 56.5% 8.4% 35.1% 38.8% 61.2% 

25,000 cfs 9.2% 70.8% 20.0% 53.5% 46.5% 

40,000 cfs 1.5% 92.3% 6.2% 79.1% 20.9% 

 

3.5.2 Estimated Angler Bivariate Models of Willingness to Pay for their Fishing Trip 

 

Glen Canyon anglers who received the contingent valuation version of the survey were asked a 
series of five dichotomous choice WTP questions to probe how they would value the trip they were 
contacted on as well as hypothetical trips at alternative constant flow levels.2    The negative sign on 
the bid coefficients indicates that the basic “law of demand” holds true in these models.  That is, as 
the price “bid level” for these trips increases people are less likely to say they would pay for the trip.  

 

                                                        
2 Note that all survey respondents were asked a contingent valuation question about their current 
trip. 
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Table 11 shows the basic logistic regression results for bivariate specifications of these WTP 
questions.  The dichotomous choice question format asked anglers whether they would be willing 
to pay $XXX more than they actually did for their trip. Amounts asked for each of the CV questions 
were randomly varied between $10, $25, $75, $175, $325, and $700.  

16. If your expenses had been $ ________   more than the total in 
the above calculations, would you still have taken this trip to Lee's 
Ferry?  Remember, if your trip cost you more than you actually 
spent, you would have less money to spend on other things. (CIRCLE 
ONE NUMBER)  

 1  YES, the trip would still be worthwhile  

 2  NO, it would not be worthwhile  

As shown in Table 11, all models were generally successfully estimated, with all of the key price 
(Bid) coefficients (included in the willingness to pay questions) estimated at or above the 95% level 
of confidence.  Further, use of bid level alone correctly predicted individual responses between 55% 
and 73% of the time.   The negative sign on the bid coefficients indicates that the basic “law of 
demand” holds true in these models.  That is, as the price “bid level” for these trips increases 
people are less likely to say they would pay for the trip.  

 

Table 11. Estimated Bivariate Models of Angler Willingness to Pay, by Flow Scenario (All Trips) 

Flow Scenario Intercept 
(P-value) 

Ln(Bid) 
(P-value) Sample Size Percent Correct 

Prediction 

Current Trip 5.6075 
(<.0001***) 

-0.9350 
(<.0001***) 272 73.2% 

3,000 cfs 1.1058 
(.0511*) 

-0.3585 
(.0050***) 132 55.9% 

10,000 cfs 7.4352 
(<.0001***) 

-1.3352 
(<.0001***) 132 76.2% 

25,000 cfs 0.9554 
(.1146) 

-0.3269 
(.0150**) 130 54.7% 

40,000 cfs 0.2485 
(.7286) 

-0.4953 
(.0050***) 130 62.7% 

 

Following the set of alternative flow contingent valuation questions, anglers were asked their level 
of agreement with a series of statements regarding why they may have responded to the CV 
questions in the way they did (Figure 8).  These questions were asked in order to determine if there 
was a substantial problem with “protest” responses to the CV questions.  Protest responses are 
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answers that do not reflect a fair weighing of the value of the trip described, but rather a 
preconceived bias against (for example) paying more no matter how valuable the described trip 
might be.  The key response  in Figure 8 is to the statement “My responses reflect my best guess as 
to whether the described trip would have been worthwhile.”  In total, 92% of anglers rated this as 
“definitely or probably true” while less than 5% rated it as “definitely or probably false.”  This high 
level of agreement supports the conclusion that the very large majority of responses to the CV 
questions reflected honestly considered, non-protest responses. 

 

 

Figure 8. Self-Reported Factors Influencing Angler Response to CV Survey Questions 

 

As noted, half of the angler sample were randomly assigned a version of the survey in which rather 
than a set of 5 CV valuation questions, there was one CV question followed by a set of six discrete 
choice valuation questions. 

For the discrete choice question responses, the multinomial logit model was used to model 
relationships between a polytomous response variable and a set of explanatory variables 
(attributes, or characteristics of the fishing trip in this application). This relationship was modeled 
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using the SAS MDC (Multinomial Discrete Choice) procedure.  Applied to discrete choice modeling, 
the underlying analytical model for this procedure is as follows: 

Let m be the number of alternatives under consideration. Also, let each alternative be described by 
a set of n independent explanatory variables (attributes). Then, we can postulate the following 
utility function for each alternative: 

𝑈𝑈𝑖𝑖 = 𝑒𝑒𝛽𝛽1𝑥𝑥1𝑖𝑖+𝛽𝛽2𝑥𝑥2𝑖𝑖+⋯+𝐵𝐵𝑛𝑛𝑥𝑥𝑛𝑛𝑖𝑖  

where Ui = utility of ith alternative, i = 1, …, m 

xkj = value of kth explanatory variable (attribute) for jth alternative, j = 1, …, m, k = 1, …, n 

βk = linear parameter for kth explanatory variable (attribute), k = 1, …, n 

The probability Pi of choosing the ith alternative is calculated as follows: 

𝑃𝑃𝑖𝑖 =
𝑈𝑈𝑖𝑖

∑ 𝑈𝑈𝑗𝑗𝑚𝑚
𝑗𝑗=𝑖𝑖

 

It must be noted that the utility function assumes consistent preferences among individuals. In 
general, utility values for the same alternative will vary among different individuals. Nevertheless, 
this mathematical model assumes that one can estimate values of βk, k = 1, …, n, that would 
describe the utility preferences of the “average” decision-maker. 

To calculate the WTP for each attribute the parameter estimate of that attribute should be divided by 
parameter estimate of price (with negative sign):  

 

𝑊𝑊𝑊𝑊𝑃𝑃𝑎𝑎 =  −
𝛽𝛽𝑎𝑎
𝛽𝛽𝑝𝑝

 

 

Given the final design of the choice questions used 5 attributes with as many as 4 attribute levels 
(implying a full factorial design of 128 question versions), a set of SAS Macros was used in order to 
identify an efficient allocation of attribute levels across a manageable number of survey/question 
versions. The Macro %Mktruns was employed to identify sizes of the experimental design that 
were efficient yet less than a full factorial design while optimizing D-efficiency (sometimes known as 
D-optimality), which is a standard measure of the goodness of the experimental design. As D-
efficiency increases, the standard error of the parameter estimates in the linear model decrease.   
Next, the %ChoicEff macro was used to find and evaluate an efficient experimental design in which 
the variances of the parameter estimates are minimized, given an assumed parameter vector. 
Finally, we used the %Mktblock macro to efficiently group the choice sets constructed through 
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the %ChoicEff macro into 6 blocks (survey versions) of 6 choice questions each with 2 alternatives 
(plus a null alternative). An example of the discrete choice questions posed (Figure 9) includes five 
attributes: flow which ranged from 3,000 to 40,000 cfs; either having constant flows or daily 
fluctuations of 5,000 to 8,000 cfs; either catching the same number or double the number of fish 
caught on current trip; either having the same or double the chance of catching a trophy fish; and 
increased trip costs varying from $25 to $1,400. 

 

 
Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, or Not Visit.   

Trip Characteristic 

Trip A Trip B Not Visit 
Assume that everything 

about your Lee’s Ferry trip 
were the same except the 

following 

Assume that everything 
about your Lee’s Ferry trip 
were the same except the 

following I would not 
choose to 

take a Lee’s 
Ferry Fishing 
trip if these 

were my only 
choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 Average River Flow Level 40,000 cfs 25,000 cfs 

River flow fluctuation 5,000-8,000 cfs flow 
fluctuations 

5,000-8,000 cfs flow 
fluctuations 

Number of Fish Caught Same number of fish as you 
caught on your trip 

Double the number of fish 
you caught on your trip  

Size of fish caught Double the chance of 
catching a trophy fish 

Same chance of catching a 
trophy fish as on your trip 

Your individual trip costs 
increased by $75 $700 
I would choose 

(check one only) 
Trip A 
 

Trip B 
 

Not Visit 
 

Figure 9.  Sample Angler Discrete Choice Question Format 

 

Within the range of flows from 3,000 to 40,000 cfs the Bishop (1987) study found a general 
quadratic relationship between flow level and WTP per trip.  That is, anglers were generally willing 
to pay more for increasing flows, but at some point flows became too high and angler WTP 
declined. The data from the discrete choice questions in our study was also modeled using a 
quadratic form for flow and included the other stated attributes as well.  The multinomial discrete 
choice modeling results are shown in Table 12.  The full model shows the expected coefficient signs 
for all coefficients except “Chance of catching Trophy Trout”, which is very imprecisely estimated.  
The reduced model excludes this non-significant covariate.  In the reduced model flow falls below 
the 90% level of significance, but flow squared is significant at the 95% level of confidence.  Further, 
as expected catching double the number of fish is positively correlated with choosing a trip and 
having daily flow fluctuation is negatively correlated with trip choice.  Finally, as expected increasing 
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trip cost is negatively correlated with trip choice, and this parameter is statistically significant at 
above the 99% level of confidence. 

Table 12. Angler Discrete Choice Modeling Results 

Parameter Full Model Estimate 
(T-value) 

Reduced Model Estimate 
(T-value) 

Cost -0.001388 
(-9.18) 

-0.001391 
(-9.21) 

Flow/1,000 0.0202 
(1.40) 

0.0195 
(1.38) 

Flow/1,0002 -0.000727 
(-2.12) 

-0.000716 
(-2.11) 

Fluctuation -0.2216 
(-2.30) 

-0.2208 
(-2.29) 

Number of Trout Caught 0.5226 
(6.44) 

0.5128 
(7.42) 

Chance of Catching Trophy 
Trout 

-0.0180 
(-0.23)  

Sample Size 877 877 
 

The statistical information presented in Table 12, and the survey responses that underlie it tell an 
intuitive and straightforward story regarding what Glen Canyon anglers value in a fishing trip to the 
area.  Anglers value higher flows for their trips up to about 20,000 cfs.  At that point increasing 
flows makes the fishing trip less desirable and less valuable.  Anglers also would prefer and value 
more highly trips where flows do not fluctuate during the day.  Finally, and logically, anglers value 
trips where they catch more trout more highly. 

 

3.6 Estimated Net Economic Values 
 

As discussed above, the discrete choice modeling results (Table 12) can be used to calculate both 
the overall WTP for a trip with a set of attributes, and for partial worth values associated with 
marginal changes in each (non-cost) attribute.  The WTP curves shown in Figure 10 trace alternative 
trip WTP estimates at varying flow levels based on an estimated Discrete Choice model including 
only the Flow and Flow^2 covariates (in addition to cost).  In this reduced specification all 
parameters were very precisely estimated at above the 99% level of confidence.  The figure also 
shows a plot of the individual truncated mean WTP values estimated from the CV question angler 
sample.  Both question formats produced estimated trip value estimates that show the expected 
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inverted U shape, with lower values associated with the lowest and highest flow levels and higher 
values associated with mid-range flows.  Overall, the discrete choice model estimates higher values 
than the CV model in the mid-range, and comparable to slightly lower values at the two extreme 
flow levels. The specific bivariate CV models and median and truncated mean WTP estimates are 
shown in Table 13 

 

Figure 10. Comparison of Contingent Valuation and Discrete Choice Model Estimated Net Economic Value per Trip for 
Whitewater Floaters at Alternative Hypothetical Flow Levels 

Table 13. Estimated Angler Dichotomous Choice Logistic Regression Models of Willingness to Pay (WTP) Per Trip, with 
Comparison to Bishop (1987) Results 

Scenario/Question Intercept Ln(Bid) Median WTP 
Mean WTP 

(truncated at 
$1400) 

Current trip 5.6075 -0.935 $402.35 $609.84 

3,000 cfs 1.1058 -0.3585 $21.86 $348.41 

10,000 cfs 7.4352 -1.3352 $262.07 $432.35 

25,000 cfs 0.9554 -0.3269 $18.59 $359.46 

40,000 cfs 0.2485 -0.4953 $1.65 $87.07 
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3.6.1 Estimated Precision of Angler WTP Estimates 

 

The relative precision of the willingness to pay per trip estimates for anglers were simulated using 
the methods of Krinsky and Robb (1986) by making 10,000 random draws from the covariance 
matrix of the estimated models and calculating the standard errors of the associated WTP measure 
(median for DC-CV models and mean for discrete choice models).  Table ES5 shows the estimated 
standard errors and associated 95% confidence intervals for trips with alternative flow levels for the 
discrete choice response data.  Three of the flow levels showed mean WTP values that were 
significantly different from zero.  Further the estimated precision of the model shows clear 
preference for both trips at 10,000 and 25,000 cfs over those at 3,000 cfs.    

Table 14. Estimated Precision of Angler Discrete Choice Model Mean WTP 

Flow Scenario Mean Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
3,000 cfs  $201   $29   $144   $258  
10,000 cfs  $540   $78   $387   $693  
25,000 cfs  $653   $92   $473   $833  
40,000 cfs  $0     *   *   *  
* Trip WTP is not significantly different from zero. 
 

Table ES4 shows the estimated standard errors for the DC-CV angler models.  In the case of the CV 
angler models, only one model (10,000 cfs) had an estimated WTP parameter that was significantly 
different from zero.   

 

Table 15. Estimated Precision of Angler Dichotomous Choice Contingent Valuation Model Median WTP 

Flow Scenario Median Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
3,000 cfs  $22   *   *   *  
10,000 cfs  $262   $58   $148   $376  
25,000 cfs  $19   *   *   *  
40,000 cfs  $2   *   *   *  
* Trip WTP is not significantly different from zero. 

 

As expected, in the preceding tables mean WTP estimates from the angler models are significantly 
higher than median values from the dichotomous choice CV models.  This is a common finding as 
the WTP distribution is skewed to the right (high end).  Overall, the precision of the models is in the 
+/- 25-30% range, with the exception of the 10,000 cfs CV model estimate, at +/- 44%. 

 



 

 

 

57 

3.7 Fishing Background 

 

Questions 23 through 25 in the choice survey (31-33 in the CV survey) asked about anglers’ previous 
experience with Lee’s Ferry. The data gathered by those questions is presented below in Table 16. 
About one third (31%) of respondents were in their first year fishing at the site (a very similar 
proportion to those sampled in Bishop (1987)—see Appendix C); the 69% who had visited in 
previous years reported an average of 13 years’ experience fishing at Lee’s Ferry, with an average of 
4.8 trips per year. Similarly, those who had visited more than once in the past twelve months (39%) 
reported an average of 5 trips in that time. 

 
Table 16. Glen Canyon Angler Survey Respondent Fishing Background and Experience 

Background and Habits Value 

Percent in first year fishing at Lee’s Ferry 30.97% 

Average years fishing at Lee’s Ferry for returning respondents 13 

Average trips per year for returning respondents 4.8 
Percent of respondents who travelled to Lee’s Ferry more than once in the 

past 12 months 39.29% 

Average number of trips in last 12 months for returnees 5 

Average length of trip to Lee’s Ferry (days) for returnees 2.4 
 

3.8 Demographics 
 

So as to help determine the representativeness of the group sampled, questions 26 through 34 of 
the choice survey (34 through 42 of the CV survey) gathered some basic demographic information 
about the respondents (Table 17). The sample was overwhelmingly male (95%) and overwhelmingly 
white (95%, with only 2% identifying as Hispanic or Latino), and had an average age of 56. The 
majority of respondents (59%) held college degrees. 
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Table 17. Demographics of Angler Sample 

Respondent Characteristics Value 

Average age 56.16 

Percent male 94.87% 

Percent female 5.13% 

Percent high school graduates 97.66% 

Percent college graduates 59.06% 

Percent holding graduate or professional degrees 29.5% 

Percent Hispanic or Latino 1.87% 

Percent nonwhite 4.96% 

Percent white 95.04% 

Percent affiliated with specified tribes 2.76% 

Median household income range $100,000 - $149,999 
 
 
Anglers recruited to receive the mail survey were contacted using three strategies.  The largest 
share of anglers were contacted at the Lee’s Ferry boat ramp (or fishing on the shore nearby).  A 
second group (of primarily bank anglers) were contacted downriver from Lee’s Ferry through a 
roving survey agent following a predetermined survey route.  A final contact method attempted to 
include anglers using two walk in access points (Cathedral Wash and Navajo Access).  These latter 
points had very low use during the survey period and even lower response to the mail survey.  Table 
18 compares angler demographic characteristic s between the predominantly boat angler at the 
Lee’s Ferry access point and the predominantly bank anglers contacted through the downriver 
roving survey.  Between the two groups, the Lee’s Ferry  anglers tended to be older slightly more 
educated, and a higher percentage of those who identified racially as “white.” 
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Table 18. Respondent Characteristics by Survey Intercept Location. 

Respondent Characteristics3 Access Point (Lee’s 
Ferry boat ramp) Roving Survey 

Average age 57.1 52.4 

Percent male 94.1% 98.0% 

Percent high school graduates 97.35% 92.0% 

Percent college graduates 70.36% 62.0% 

Percent holding graduate or professional degrees 30.5% 26.0% 

Percent white 96.7% 87.8% 

Median household income range $100,000 - $149,999 $100,000 - $149,999 

Sample Size 238 50 
 
 
A separate division of the angler sample is shown in Table 19.  This table compares guided and un-
guided anglers.  Overall guided anglers tended to be marginally older and have slightly higher levels 
of educational attainment. 
 
 
 
Table 19. Respondent Characteristics by Guided and Non-guided Status. 

Respondent Characteristics Guided Anglers Non-guided Anglers 

Average age 58.8 53.7 

Percent male 94.7% 95.0% 

Percent high school graduates 99.25% 91.7% 

Percent college graduates 76.87% 61.8% 

Percent holding graduate or professional degrees 34.3% 25.0% 

Percent white 98.4% 91.9% 

Median household income range $100,000 - $149,999 $100,000 - $149,999 

Sample Size 135 144 
  

                                                        
3 A third survey contact method for anglers using the Cathedral Wash and Navajo Access points yielded insufficient 
returned surveys to calculated meaningful statistics (n=2); 
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4.0 GRAND CANYON WHITE WATER FLOATER SURVEY 
 

4.1 Trip Characteristics 
 
Questions 1 through 8 of the whitewater survey dealt with the characteristics of the respondents’ 
trips, covering data such as length of trip (Table 20), boats used (Figure 11), river crowdedness 
(Figure 14), and perceptions of the trip’s overall success (Figure 12, Figure 13). Those surveyed 
overwhelmingly used non-motor boats (96%), and 64% were primarily responsible for boat 
operation. They found the river fairly uncrowded (with 54% indicating it was “not at all” crowded). 
Strikingly, respondents were very pleased with their trip—89% characterized it as “excellent,” with 
no one selecting “poor” or “very poor,” and 80% said they would definitely take the trip again. 

 
Table 20. Characteristics of Whitewater Rafter Trip 

Trip Statistics Value 

Average length of trip (days) 17.9 

Percent of respondents primarily responsible for boat operation 64.29% 

Average number of lifetime Colorado River trips 3.84 
 

 

 

 

Figure 11. Distribution of Whitewater Rafter Trip Types (by Motor or Non-Motor) 
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Figure 12. Whitewater Rafter Ratings of Trip Quality 

 

 

Figure 13. Would Respondents to Whitewater Rafter Survey Take Trip Again? 
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Figure 14. Whitewater Rafter Survey Respondent Perceptions of River Crowdedness 

 

4.2 Importance of Trip Features 
 

Question 9 concerned what aspects of the trip were most valued by those surveyed. Respondents 
were asked to rate various trip features from “very important” to “not important” (Table 21). The 
whitewater rafters surveyed placed a lot of importance on being out in nature—the five features 
most often characterized as “very important” were being in a natural setting (both in Grand Canyon 
specifically (96%) and generally (95%)), stopping and hiking side canyons and creeks (84% and 81%, 
respectively), and observing flora, fauna, and geology (74%). Reflecting that it is not primarily a 
fishing trip, the feature least often ranked as “very important” was fishing in the Grand Canyon 
(6%). 
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Table 21. Importance of Whitewater Trip Features (Organized by Percent Who Said Trip Attribute is “Very Important”) 

Feature of Trip Very Important 

Being in the unique natural setting of Grand Canyon 95.59% 

Being in a natural setting 95.15% 

Stopping at side canyons or creeks 84.29% 

Hiking the side canyons 81.09% 

Observing flora, fauna and geology 74.32% 

Relaxing; getting away from it all 71.33% 

Being with family/friends 69.34% 

Being on the Colorado River 68.80% 

Experiencing large rapids 66.20% 

Interacting with others on my trip 57.18% 

Floating on quiet stretches of the river 56.19% 

Having a sense of accomplishment of making it through the trip 56.15% 

Seeing wildlife 52.69% 

Having confidence in my guide or trip leader 49.41% 

Camping on sandy beaches 46.61% 

Learning about the history of the Grand Canyon 46.14% 

Feeling safe 45.44% 

Seeing few other people at beaches or attraction sites 44.72% 

Seeing few other people while floating 42.07% 

Visiting archeological sites 37.76% 

Eating good food 33.92% 

Photographing the Grand Canyon 32.22% 

Enjoying good weather 29.49% 

Interacting with my guide or trip leader 19.59% 

Fishing in the Grand Canyon 5.99% 
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4.3 Trip Preferences 
 

To get a clearer picture of attitudes toward a few key trip features, questions 10 through 20 asked 
respondents about their preferences regarding rapids, water levels, hiking, and camping. When 
asked how much rapids factored into their decision to take the trip, few of those surveyed said they 
were the most important reason (4%), but 87% said they were either “one of two or three” or “one 
of many” important reasons (Figure 15). 

 

 

Figure 15. Role of Rapids in Decision to Take Whitewater Trip 

 

As far as preference for types of rapids, the largest share of respondents (42%) indicated they liked 
all types equally, while 36% enjoyed big rapids and 21% liked medium rapids (Figure 16). Given that 
some rapids become more difficult or dangerous to run at low water levels, it is unsurprising that 
when asked what water levels they preferred, 84% chose levels “about the same” as  or “higher” 
than they experienced on their trip (Figure 17). Respondents were then asked about fluctuations in 
the water level. 60% of those surveyed felt daily fluctuations would make the river “somewhat” or 
“much” less like a natural setting (Figure 18), and 55% reported they would prefer constant water 
levels, with only 6% indicating they would prefer daily fluctuations (Figure 19). 

Most important 
reason, 3.92% 

One of two or 
three most 
important 

reasons, 39.70% 

Only one of 
many important 
reasons, 46.90% 

Not an important 
reason, 9.48% 



 

 

 

65 

 

Figure 16. Types of Rapids Enjoyed by Whitewater Rafter Survey Respondents 

 

 

Figure 17. Whitewater Survey Respondent Water Level Preferences 
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Figure 18. Whitewater Rafter Survey Respondent Perceptions of Whether Daily Fluctuations Would Make River More Like a 
Natural Setting 

 

 

Figure 19. Whitewater Survey Respondent Water Level Fluctuation Preferences 
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4.4 Transportation 
 

The reasons for making the trip and methods of transportation used by respondents, as well as 
characteristics such as number of passengers, were determined by questions 21 through 26, and 
the results are shown in Figure 20 and Table 22 below. 50% of respondents reported the 
whitewater boat trip was the “only” or “most important” reason for travelling to the area. 94% 
drove at least part of the way, and the average length of the drive was 12 hours. 

 

Figure 20. Importance of Whitewater Boat Trip in Respondents’ Choice to Travel to Area 

 

Table 22. Whitewater Transportation Characteristics 

Trip Statistics Value 

Percent who used air travel 20.84% 

Average length of air travel (hours) 4.76 

Percent who drove at least part of the way 94.31% 

Average length of drive (hours) 12.06 

Percent using a private vehicle 80.70% 

Percent using a rented vehicle 8.50% 

Average number of other travelers in vehicle 3.61 

Only reason for 
making the trip, 

29.64% 

Most important 
reason for 

making the trip, 
19.72% 

One of several 
equally 

important 
reasons for 

making the trip, 
48.22% 

Not an 
important 
reason for 

making the trip, 
2.42% 
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4.5 Average Trip Costs 
 

Question 27 asked those surveyed to report their trip expenses in a number of categories, 
indicating both the amounts spent in total and in the local area. Figure 21 shows the average 
division of all costs, and Figure 22 shows the average division of costs in the local area. Purchases of 
personal gear, boat gear, and airfare took up larger shares of total spending, while boat or river 
gear rental comprised a larger share of local spending. For a comparison of the overall average 
amount spent in total and in the local area, see Figure 23. 

 

 

Figure 21. Distribution of Average Whitewater Trip Costs (Total) 
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Figure 22. Distribution of Average Whitewater Trip Costs (Local Area) 
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Figure 23. Comparison of Total Spending (SPENDA) and Average Spent (SPENDB) per person in Local Area on Whitewater 
Rafter Trips 

 

4.6 Choice and CV Models 
 

As was the case with the sample of Glen Canyon anglers, the sample of private whitewater floaters 
was also randomly divided into halves, with one half receiving a version of the survey containing 
valuation questions using a dichotomous choice contingent valuation question format and the same 
wording as was asked in the earlier Bishop study.  The second half of the samples were given a 
survey in which the valuation questions were framed using a discrete choice format containing 
multiple attributes (see Appendices A and B).  The contingent valuation (CV) questions were 
designed so that responses and estimated WTP per trip could be directly compared from parallel 
results reported in the earlier Bishop study.  Further, the discrete choice (conjoint) survey questions 
were designed so that their responses and estimated WTP values could be directly compared to 
those from the one-half of the sample who received the CV version of the survey.   

Detailed records from both the NPS regarding trip starting dates for our sample of floaters, and 
from the USBOR on daily (and hourly) flow releases from Glen Canyon Dam allowed us to know the 
average flow levels that floaters started their trips on.  While these average flows could change 
substantially for some floaters, in general water releases were seasonally consistent, and major 
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changes were only observed between seasons, and for the fall high flow experiment. Figure 24 
shows a histogram of experienced first day flow levels for the floater sample.  Overall, the average 
experienced flow was 12,065 cfs, with approximately two-thirds of floaters beginning their trips on 
flows between 9,000 and 15,000 cfs. 

 

Figure 24. Histogram of Frequency of Average River Flow Levels on First Day of Float Trip 

 

4.6.1 Whitewater Rafter Perceptions of Alternative Flow Levels 

 

Respondents to the whitewater contingent valuation survey version were presented with five 
alternative hypothetical flow scenarios and asked a series of questions about each. The alternative 
flows were 5,000, 13,000, 22,000, and 40,000 cfs. Additionally, they were asked about a 
hypothetical trip where the number and size of beaches were substantially reduced. After a 
description of each scenario, floaters were asked whether that scenario would be better or worse 
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than conditions they experienced on their own recent Grand Canyon float. Table XX shows 
responses to these questions. 

 

Table 23. Respondent Perception on Quality of Trips with Alternative Flow and Beach Characteristics 

 Much Better Somewhat 
Better 

About the 
Same 

Somewhat 
Worse 

Much 
Worse 

5,000 cfs 0.25% 0.75% 4.27% 39.70% 55.03% 

13,000 cfs 6.06% 11.36% 75.25% 6.57% 0.76% 

22,000 cfs 21.91% 27.96% 40.30% 9.32% 0.50% 

40,000 cfs 9.07% 14.86% 12.59% 41.81% 21.66% 

Reduced Sandbars 0.51% 1.01% 20.71% 52.27% 25.51% 
 

4.6.2 Estimated Whitewater Rafter Bivariate Models of Willingness to Pay for their Trip 

 

As in the case of Glen Canyon anglers, Whitewater floaters who received the contingent valuation 
version of the survey were asked a series of six dichotomous choice WTP questions to probe how 
they would value the trip they were contacted on as well as hypothetical trips at alternative 
constant flow levels.4    The negative sign on the bid coefficients indicates that the basic “law of 
demand” holds true in these models.  That is, as the price “bid level” for these trips increases 
people are less likely to say they would pay for the trip.  

 

Table 11 shows the basic logistic regression results for bivariate specifications of these WTP 
questions.  The dichotomous choice question format asked floaters whether they would be willing 
to pay $XXX more than they actually did for their trip. Amounts asked for each of the CV questions 
were randomly varied between a set of bids ranging from $40 to $2600. An example of the 
alternative flow CV questions asked is, 

 
We would now like you to imagine that you are presently deciding 
whether or not to go on a Grand Canyon white water trip. Imagine 

                                                        
4 Note that all survey respondents were asked a contingent valuation question about their current 
trip. 
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that the trip would be the same as your last trip (e.g., the people, 
food, etc.) with the following two exceptions:  
 
• The water level would be constant at 40,000 cfs (described in 

Case 4 above) 
• Your individual costs for the trip increased by $ _________ (over 

the total cost you calculated in question 27).  
 
36.  Would you go on this trip? (CIRCLE ONE NUMBER)  
  
1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP  

 

Contingent valuation questions were asked for valuation of the current trip conditions experienced, 
as well as four hypothetical constant flow scenarios (5,000, 13,000, 22,000, and 40,000 cfs) and one 
hypothetical scenario with substantially reduced river sandbars.  The bivariate logistic regression 
models for these six CV questions are shown in Table 24.  In all models the estimated bid variable 
has the expected negative sign and all coefficients are significant at the 99% level of confidence or 
greater.  The estimated models also correctly predict individual question responses between 68% 
and 85% of the time. 

 

Table 24. Estimated Bivariate Models of Whitewater Rafter Willingness to Pay, by Flow Scenario 

Flow Scenario Intercept 
(P-value) 

Ln(Bid) 
(P-value) Sample Size Percent Correct 

Prediction 

Current Trip 9.5245 
(<.0001) 

-1.4111 
(<.0001) 769 81.8% 

5,000 cfs 3.2868 
(<.0001) 

-0.6661 
(<.0001) 404 68.9% 

13,000 cfs 10.4178 
(<.0001) 

-1.5297 
(<.0001) 402 85.3% 

22,000 cfs 8.3074 
(<.0001) 

-1.2105 
(<.0001) 404 77.1% 

40,000 cfs 3.9091 
(<.0001) 

-0.6497 
(<.0001) 403 68.2% 

Reduced Sandbars 6.4009 
(<.0001) 

-1.0552 
(<.0001) 402 78.9% 
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As with the angler sample, half of the whitewater sample was randomly assigned a version of the 
survey in which rather than a set of 6 CV valuation questions, there was one CV question followed 
by a set of six discrete choice valuation questions. Again, for the discrete choice question responses, 
the multinomial logit model was used to model relationships between a polytomous response 
variable and a set of explanatory variables (attributes, or characteristics of the whitewater trip in 
this application). An example of the discrete choice questions posed (Figure 25) includes four 
attributes: flow which ranged from 5,000 to 40,000 cfs; either having constant flows or daily 
fluctuations of 5,000 to 8,000 cfs; either having the same sandbars as on the current trip, or having 
substantially reduced sandbars; and increased trip costs varying from $40 to $2,600. 

 

31. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.  For some trip characteristics, conditions may be the same for Trip A and Trip B. 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume Trip A is the same as 

your recent trip except for 
the following; 

Assume Trip B is the same as 
your recent trip except for the 

following; 
I would not 

choose to take a 
Grand Canyon 

float trip if these 
were my only 

choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 Average River 
Flow Level 22,000 cfs 13,000 cfs 

Sandy beaches No Difference from Your Trip  Substantially Reduced 
Sandbars 

River flow 
fluctuation Steady Flow Levels Steady Flow Levels 

Your individual 
trip costs 
increased by 

$1,200 $275 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
 

Figure 25. Example of Whitewater Floater Discrete Choice Question 

 

Within the range of flows from 5,000 to 40,000 cfs the Bishop (1987) study found a general 
quadratic relationship between flow level and WTP per trip.  The data from the whitewater discrete 
choice questions in our study was also modeled using a quadratic form for flow and included the 
other stated attributes as well.  The multinomial discrete choice modeling results are shown in 
Table 25.  The full model shows the expected coefficient signs for all coefficients.  Further, all 
coefficients with the exception of “Fluctuation” are precisely estimated.  The reduced model 
excludes this non-significant covariate.  In the reduced model all coefficients are significant at the 
90% level of confidence or greater.  Finally, as expected increasing trip cost is negatively correlated 
with trip choice, and this parameter is statistically significant at above the 99% level of confidence. 
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Table 25. Discrete Whitewater Choice Model Results 

Parameter Full Model Estimate 
(T-value) 

Reduced Model Estimate 
(T-value) 

Cost -0.000254 
(-8.71) 

-0.000254 
(-8.73) 

Flow/1,000 0.0382 
(5.81) 

0.0382 
(6.04) 

Flow/1,0002 -0.000869 
(-5.44) 

-0.000868 
(-5.53) 

Sandbars -0.1073 
(-1.92) 

-0.1076 
(-1.95) 

Fluctuation -0.001737 
(-0.03)  

Sample Size 2,400 2,400 
 

 

4.7 Estimated Net Economic Values 
 

As discussed above, the discrete choice modeling results (Table 25) can be used to calculate both 
the overall WTP for a trip with a set of attributes, and for partial worth values associated with 
marginal changes in each (non-cost) attribute.  The WTP curves shown in Figure 10 trace alternative 
trip WTP estimates at varying flow levels based on an estimated Discrete Choice model including 
only the Flow and Flow^2 covariates (in addition to cost).  In this reduced specification all 
parameter were very precisely estimated at above the 99% level of confidence.  The figure also 
shows a plot of the individual truncated mean WTP values estimated from the alternative constant 
flow CV question whitewater sample.  Both question formats produced estimated trip value 
estimates that show the expected inverted U shape, with lower values associated with the lowest 
and highest flow levels and higher values associated with mid-range flows.  Overall, the discrete 
choice model estimates slightly higher values than the CV model in the mid-range, and comparable 
to slightly lower values at the two extreme flow levels. The specific bivariate CV models and median 
and truncated mean WTP estimates are shown in Table 26. 
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Figure 26. Comparison of Contingent Valuation and Discrete Choice Model Estimated Net Economic Value per Trip for 
Whitewater Floaters at Alternative Hypothetical Flow Levels 

 

Table 26. Estimated Whitewater Dichotomous Choice Logistic Regression Models of Willingness to Pay (WTP) Per Trip, with 
Comparison to Bishop (1987) Results 

Scenario/Question Intercept Ln(Bid) CV Median 
WTP CV Mean WTP Discrete Choice 

Mean WTP 
Current trip 9.5245 -1.41111 $854 $1,139  

5,000 cfs 3.2868 -0.6661 $139 $603 $550 

13,000 cfs 10.4178 -1.5297 $907 $1,169 $1,142 

22,000 cfs 8.3074 -1.2105 $956 $1,237 $1,384 

40,000 cfs 3.9091 -0.6497 $410 $962 $517 

Reduced beaches 6.4009 -1.0552 $431 $822 $889 
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4.7.1 Estimated Precision of Whitewater WTP Values 

 

The relative precision of the willingness to pay per trip estimates for whitewater floaters were also 
simulated using the methods of Krinsky and Robb (1986).  Table 27 shows the estimated standard 
errors and associated 95% confidence intervals for trips with alternative flow levels for the discrete 
choice response data.  All four flow levels and the scenario with substantially reduced sandbars 
showed mean WTP values that were significantly different from zero.  Further the estimated 
precision of the model shows clear preference for both trips at 10,000 and 25,000 cfs over those at 
both 5,000 cfs and 40,000 cfs.      

Table 27. Estimated Precision of Whitewater Rafter Discrete Choice Model Mean WTP 

Flow Scenario Mean Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
5,000 cfs  $550   $96   $362   $738  
13,000 cfs  $1,142   $195   $759   $1,525  
22,000 cfs  $1,384   $227   $939   $1,829  
40,000 cfs  $517   $57   $406   $628  
Reduced beaches  $889   $227   $444   $1,334  
 

Table 28 shows the estimated standard errors for the DC-CV whitewater models.  In the case of the 
CV whitewater models, all models had an estimated median WTP that was significantly different 
from zero.   

 

Table 28. Estimated Precision of Whitewater Rafter Dichotomous Choice Contingent Valuation Model Median WTP 

Flow Scenario Median Trip WTP Standard Error Lower 95% C.I. Upper 95% C.I. 
Current trip  $854   $60   $737   $971  
5,000 cfs  $139   $27   $87   $191  
13,000 cfs  $907   $92   $728   $1,086  
22,000 cfs  $956   $106   $747   $1,165  
40,000 cfs  $418   $74   $273   $563  
Reduced beaches  $433   $51   $333   $533  
 

As was the case for the angler models of WTP, in the preceding whitewater WTP tables mean WTP 
estimates from the angler models are significantly higher than median values from the 
Dichotomous choice CV models.  This is a common finding as the WTP distribution is skewed to the 
right (high end).  Overall, the precision of the models is in the  +/- 14-50% range. 
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4.8 Demographics 
 

So as to help determine the representativeness of the group sampled, questions 40 through 47 
gathered some basic demographic information about the respondents (Table 29). The sample was 
74% male and 98% white, with an average age of 48. Eighty-two percent of those surveyed had 
attained a bachelor’s degree or higher, with 30% holding graduate or profession degrees. 

 
Table 29. Demographics of Whitewater Sample 

Respondent Characteristics Value 

Average age 47.97 

Percent male 73.96% 

Percent female 26.04% 

Percent high school graduates 95.59% 

Percent college graduates 81.74% 

Percent holding graduate or professional degrees 29.97% 

Percent Hispanic or Latino 1.81% 

Percent White 98.18% 

Median household income range $70,000 - $79,999 
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5.0 SELECTED COMPARISONS BETWEEN CURRENT STUDY 
RESULTS AND BISHOP 1987 
 

Although many of the questions used by the angler portion of this study were similar or identical to 
those used in Bishop, many of his basic statistics were never reported, or were reported in a 
manner that makes comparison difficult. There are, however, some available, relevant data points 
which can be examined across studies, such as the fact that 37% of Bishop’s respondents were in 
their first year fishing in Glen Canyon, a number very comparable to this study’s 31%. 

Both studies also asked respondents to rate trip features on a scale of importance. This study asked 
those surveyed to rate more attributes in total (see section 2.2 for a complete list and results), but 
included several of those employed by Bishop among them. Table 30 shows the percent of 
respondents for each study who rated a common attribute as “very” or “somewhat” important. 

 

Table 30. Comparison of Angler Perceptions of Trip Attribute Importance: 1987 vs. Current Study 

 

Many of the proportions in the above table are very similar, but there are some notable differences. 
Respondents to this study valued solitude more than those surveyed by Bishop (with 83% rating it 
as important compared to 67%), and also placed more value on camping (40% compared to 26%). 
On the other hand, those sampled by the current study placed less importance on water level of 
either extreme, with 41% indicating low water level was important and 34% valuing high water level 
(compared to 60% and 54%, respectively, in Bishop). 

For the survey of whitewater rafters, a few points of comparison show some broad similarities in 
respondent perceptions. When asked whether they felt they had enough time for hiking, responses 

 Proportion of Respondents Indicating Attribute is “Very” or 
“Somewhat” Important 

Attribute Bishop 1987 Current Study 

Good weather 84% 83% 

Catching a trophy fish 79% 73% 

Catching a limit of fish 68% 67% 

Seeing few others 67% 83% 

Experiencing low water level 60% 41% 

Experiencing high water level 54% 34% 

Camping along the river 26% 40% 
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stayed remarkably consistent from 1987 to the present. In response to the question of whether 
daily fluctuations make the river more or less like a natural setting, those surveyed by both Bishop 
and the current study did not generally feel they would make the river “much” or “somewhat” 
more naturalistic (with the combined proportion in both studies being 5%). Those sampled by 
Bishop overall felt more strongly that daily fluctuations would not be naturalistic, with 52% 
answering they would make the river “much less” like a natural setting, compared to this study’s 
29%. This disparity may stem from the fact that Bishop’s study took place during a period of time 
when daily fluctuations were much larger, meaning more respondents had actually experienced 
dramatic fluctuations on their trips. Table 31 shows these comparisons. 

 

Table 31. Comparison of Selected Whitewater Floater Trip Perceptions: 1987 vs. Current Study 

 Bishop 1987 
Value 

Current Study 
Value 

Percent of respondents who felt there was:   

Enough time for hiking 52% 60% 

Not enough time for hiking 47% 40% 

Too much time for hiking 1% 0.13% 

Percent of respondents who think daily fluctuations would:   

Make the river much more like a natural setting 1% 2% 

Make the river somewhat more like a natural setting 4% 3% 

Not have any effect 19% 27% 

Make the river somewhat less like a natural setting 22% 31% 

Make the river much less like a natural setting 52% 29% 

Don’t know 2% 8% 
 

 

5.1 Directly Expressed Preferences for Alternative Flow Levels 
 

In both this study and that conducted by Bishop (1987), anglers were asked to rate various 
hypothetical flow scenarios as better than, worse than, or about the same as those experienced on 
their trip. The data from both studies is shown in Table 32. 
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Table 32. Comparison of Angler Perceptions of Alternative Flow Levels 

 Better About the Same Worse 

 Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

3,000 cfs 23% 17% 13% 15% 64% 68% 

10,000 cfs 56% 57% 31% 35% 13% 8% 

25,000 cfs 23% 9% 44% 20% 33% 71% 

40,000 cfs 5% 2% 16% 6% 79% 92% 
 

For hypothetical flows of 3,000 and 10,000 cfs, angler perceptions were very similar in both studies, 
with most respondents rating 3,000 cfs as worse than their experience (64% in Bishop, 68% in this 
study) and 10,000 cfs as better than (56% and 57%) or about the same as (31% and 35%) the flow 
levels experienced on their trip. For higher flow levels, participants in the current study indicated 
more negative perceptions, with 71% rating 25,000 cfs as worse (compared to Bishop’s 33%) and 
92% rating 40,000 cfs as worse (compared to Bishop’s 79%). 

Similarly, whitewater rafters were asked how different hypothetical flow levels would compare to 
the experience of the trip they took. Table 33 compares the results. 

 

Table 33. Comparison of Whitewater Rafter Perceptions of Alternative Flow Levels 

 Better About the Same Worse 

 Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

Bishop 
1987 

Current 
Study 

5,000 cfs 4% 1% 3% 4% 93% 95% 

13,000 cfs 25% 17% 36% 75% 39% 7% 

22,000 cfs 30% 50% 66% 40% 1% 10% 

40,000 cfs 8% 24% 36% 13% 56% 64% 
 

At a hypothetical flow of 5,000 cfs, Bishop’s numbers and the data gathered by this survey are very 
similar, with 93 and 95% of respondents, respectively, indicating those levels would be worse than 
the ones they experienced. More pronounced differences begin to arise at 13,000 cfs—75% of the 
participants in this study said these levels would be about the same as the ones they experienced, 
compared to Bishop’s 36%. This disparity likely stems from the change in river conditions in the past 
three decades. Where those sampled by Bishop experienced an average flow of 26,000 cfs (thus 
prompting 66% to say 22,000 cfs would be about the same as their experience), those sampled in 
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this study experienced an average flow of 12,065 cfs. Moreover, the average high flow experienced 
by respondents to Bishop’s survey was 29,200 cfs. Among those sampled by this study, on the other 
hand, only six respondents experienced flows of 20,000 cfs or more. These circumstances likely also 
account for the differences in rafter perceptions of a hypothetical flow of 40,000 cfs; those 
surveyed in the current study, not having experienced flows even close to that level on their trips, 
indicated such a scenario would be better than their experience 24% of the time (compared to 
Bishop’s 8%). 

 

5.2 Preferences for Alternative Flow Levels as Revealed by Trip 
Willingness to Pay 
 

As noted previously, a key objective of this study is to examine the question of whether 1) trip WTP 
in 2015 is consistent with estimated WTP from the much earlier Bishop study, given intervening 
changes in price and income levels, and 2) whether WTP estimates from the CV question format 
returned similar values to those from the Discrete Choice format for the same resource. Table 34 
shows a comparison of trip WTP values—for several hypothetical flow levels and beach size 
conditions—between the Bishop study and the two question formats in the current study for the 
whitewater floater sample.  One very encouraging result is seen in the comparison of the CV and DC 
WTP values from the current study.  These estimates were very comparable with the exception of 
the 40,000 cfs hypothetical flow level.  As mentioned above, floaters from the current study did not 
experience flows near the 40,000 cfs level, and thus this question may have been asking for 
valuation outside of the relevant frame of reference of the floaters.   

Comparison of the CV estimates between the current study and the Bishop study are presented as 
ratios.  Much has changed between 1985 and 2015 in terms of income levels, price levels, and 
economic conditions. In the current study, CV bid levels from the Bishop study were indexed 
upward using changes in real per-capita income.  With changes in income levels, bid levels, and 
price levels, comparisons of the relationship (ratio) between the two studies provides a consistent 
comparison across hypothetical scenarios without making a priori assumptions about what the 
correct combination of income and price level adjustments should be. 

As shown in the table, the ratio of CV WTP values between the current study and Bishop is 
remarkably consistent, ranging from 2.18 for the reduced beaches scenario to 2.59 for the 5,000 cfs 
scenario.  Moreover, the ranking of the scenarios (Table 35) is consistent between the Bishop and 
current studies. 
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Table 34. Comparison of Current Study Trip WTP Estimates with Estimates from Bishop (1987): Whitewater Floater Sample 

Scenario/ Question 
Current Study 

CV 
Mean WTP 

Current Study 
Discrete Choice (DC) 

Mean WTP 

Bishop CV 
WTP 

Ratio Current CV 
Mean to Bishop 

Mean 
5,000 cfs $602.54 $550.38 $233.00 2.59 

13,000 cfs $1,168.52 $1,142.32 $504.00 2.32 

22,000 cfs $1,237.10 $1,383.57 $525.00 2.36 

40,000 cfs $961.93 $517.11 $434.00 2.22 

Reduced Beaches $821.70 $889.01 $377.00 2.18 

Note: mean current study CV WTP is truncated at the highest bid level ($2,600). 
 

 

Table 35. Comparison of Flow Scenario WTP Ranking: Whitewater Floater Sample 

Scenario/Question 
Current Study CV 
Mean WTP Value 

Ranking 

Current Study Discrete 
Choice (DC) Mean WTP 

Ranking 
Bishop CV WTP Ranking 

5,000 cfs 4 3 4 

13,000 cfs 2 2 2 

22,000 cfs 1 1 1 

40,000 cfs 3 4 3 
 

A similar comparison for the angler sample is shown in Table 36 and Table 37.  The angler sample 
had a significantly smaller sample size than did the whitewater, and the relative value comparisons 
reflect the instability that smaller samples show.  On the positive side, the ranking of the CV WTP 
values across flow scenarios was the same for the current and the Bishop studies.  However, 
comparisons of the absolute and relative values of the CV and DC estimates and the CV estimates 
for the current and the Bishop studies show significant differences.  Some of these differences likely 
reflect changes in the trout fishing conditions between the mid-90s and the current time.  Other 
differences may be due to lack of familiarity of the responding anglers with the flow conditions 
presented. In general, there appears to be relative consistency between the different studies and 
methods in terms of scenario value ranking, but less consistency in terms of absolute value. 
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Table 36. Comparison of Current Study Trip WTP Estimates with Estimates from Bishop (1987): Glen Canyon Angler Sample 

Scenario/Question 
Current Study 

CV 
Mean WTP 

Current Study 
Discrete Choice (DC) 

Mean WTP 

Bishop CV 
WTP 

Ratio Current CV 
Mean to Bishop 

Mean 
3,000 cfs $348.26 $200.91 $60.00 5.80 

10,000 cfs $432.35 $539.75 $126.00 3.43 

25,000 cfs $359.29 $653.23 $94.00 3.82 

40,000 cfs $86.83 $0 $52.00 1.67 

Note: mean WTP is truncated at the highest bid level ($1400). 
 

 

Table 37. Comparison of Flow Scenario WTP Ranking: Glen Canyon Angler Sample 

Scenario/Question 
Current Study CV 
Mean WTP Value 

Ranking 

Current Study Discrete 
Choice (DC) Mean 

WTP Ranking 
Bishop CV WTP Ranking 

3,000 cfs 3 3 3 

10,000 cfs 1 2 1 

25,000 cfs 2 1 2 

40,000 cfs 4 4 4 
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6.0 SUMMARY AND CONCLUSIONS 
 

The major goals of this study were to update Grand Canyon whitewater floater and Glen Canyon 
angler recreational trip value estimates for use by NPS and other agency policy makers.  The study 
was designed to allow further study of whether these trip values show consistency over time, and if 
use of different common trip valuation survey question formats leads to different or generally 
consistent estimates of recreational trip value.  Overall, both angler and floater rankings of the 
values of trips at alternative flow levels remained consistent between the 1987 and the 2016 
studies.  The Grand Canyon floater sample values which were based on a much larger visitor sample 
than the angler sample showed strong consistency in the ratios between the absolute values of 
1987 and 2016 mean trip values. With regard to comparisons between trip estimates based on the 
two different valuation question formats, again the whitewater samples showed stronger general 
consistency than the angler samples.  However, all estimated models showed estimated values 
across flow levels that were consistent with both the 1987 findings, and with a priori expectations.  
Overall, the study and comparisons to the earlier 1987 results affirm the usefulness of these 
valuation techniques and the validity of relying on estimates from well-estimated statistically 
significant models over time.  
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APPENDIX A:  COLORADO RIVER WHITEWATER FLOATER SURVEY 
MATERIALS 
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DEPARTMENT OF MATHEMATICS 
UNIVERSITY OF MONTANA 
MISSOULA, MT 59812 

 
 
 
Dear Grand Canyon Floater: 
 
You are receiving this letter because within the last 12 months you floated the Grand Canyon of the 
Colorado River through Grand Canyon National Park. You have been selected to participate in a 
United States Geological Survey (USGS) sponsored study to understand the recreational experiences 
of people who have floated the Colorado River from Lee’s Ferry downstream. 
 
The USGS requested the University of Montana to conduct this study to determine the social and 
economic impacts of water levels on whitewater recreational uses of the Colorado River.  This 
area is a nationally-important recreation and conservation resource and is considered to have 
significant water-related recreational use. The responses to this survey will help the USGS 
understand the possible effects that different management strategies would have on the 
recreational behaviors and values of floaters along the Colorado River corridor. 
 
Inside this packet you will find a questionnaire and a self-addressed stamped envelope. The 
questionnaire should take about 20 minutes to complete, and it does not require any special 
knowledge - we just ask that you consider each question and respond with your own opinion.  
All information you provide will remain anonymous and will be combined with the answers of 
others. Only a select number of people are being asked to take part in this study, so your 
participation is very important. Once you have completed the questionnaire, we are asking that 
you return it as soon as possible. 
 
If you have any questions, please contact my office at 406-721-2265.  
 
 
Sincerely,  
 

 
Chris Neher, Survey Director 
University of Montana 
 
Dear Grand Canyon Floater: 
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About a week ago you received a questionnaire in the mail from the University of Montana inviting you to 
participate in a survey of people who have floated the  Colorado River through the Grand Canyon in the 
past year.  If you have already completed and returned the questionnaire, please accept our thanks.  

If you have not completed and returned the survey, we would like to express how important it is that we 
hear from you soon. You are one of a small number of people selected to give your opinions on this matter. 
Your response will help us understand how Colorado River management decisions affect whitewater 
recreation within the canyon. 

We are anxious to receive your completed survey. Your contribution will add to the success of this study 
and your time is greatly appreciated.  If you need another copy     of the questionnaire, please feel free to 
call me at 406-721-2265 and a replacement questionnaire will be mailed to you today. 

Thank you! 

 

Chris Neher, Survey Director                                        OMB Control Number: 1024-0272 

University of Montana                                                               Expiration Date: 8-31-2018 
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Department of Mathematics 
University of Montana 
Missoula, MT 59812 
 
 
Dear Grand Canyon Floater: 
 
About three weeks ago you received a questionnaire from the University of Montana inviting 
you to participate in a survey of people who have floated the Colorado River through the Grand 
Canyon within the past 12 months. As of today we have not received your completed 
questionnaire. I am writing tell you that there is still time to complete and return the survey to 
our research team.  If you have mailed it within the past few days, please accept our thanks. 
 
The USGS asked the University of Montana to conduct this study to determine the social and 
economic impacts of water levels on whitewater recreational uses of the Colorado River.  This 
area is a nationally-important recreation and conservation resource and is considered to have 
significant water-related recreational use. The responses to this survey will help the USGS 
understand the possible effects that different management strategies would have on the 
recreational behaviors and values of floaters along the Colorado River corridor. 
 
Inside this packet you will find a questionnaire and a self-addressed stamped envelope. The 
questionnaire should take about 20 minutes to complete, and it does not require any special 
knowledge - we just ask that you consider each question and respond with your own opinion.   
 
All information you provide will remain anonymous and will be combined with the answers of 
others. Only a select number of people are being asked to take part in this study, so your 
participation is very important. Once you have completed the questionnaire, we are asking that 
you return it as soon as possible. 
 
We are looking forward to hearing from you. We are very grateful for your participation because 
this will help us to learn more about floaters’ attitudes concerning the management of Colorado 
River in this area. If you have any questions, please contact me at 406-721-2265.  
 
 
Sincerely,  
 

 
Chris Neher, Survey Director 
University of Montana
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OMB Control Number: 1024-0272                                      
 Expiration Date: 8-31-2018 

Grand Canyon White Water Floater Survey 

 

 
 

PAPERWORK REDUCTION ACT STATEMENT The National Park Service is authorized by 16 U.S.C. 1a-7 to 
collect this information. This information will be used by park managers to evaluate visitor experience and attitudes 
about recent white water trips in the Grand Canyon. Response to this request is voluntary. No action may be taken 
against you for refusing to supply the information requested. Please do not put your name or that of any member of 
your group on the questionnaire. The permanent data associated with this collection will be anonymous.  

BURDEN ESTIMATE: The public reporting burden for this form is estimated to average 20 minutes per response. 
Direct comments regarding the burden estimate or any other aspect of this form to: the NPS Information Collection 
Review Coordinator, National Park Service, 1201 Oakridge Dr., Fort Collins, CO 80525.   CV 

 



93 

 

This questionnaire refers to the white water trip you took in the Grand Canyon this past 
year. Please think about this trip when answering the questions in this survey.  It is 
important that this survey be completed by the person to whom it was sent. 
 
In this first section, we are interested in finding out about your white water trip in the Grand 
Canyon and how much you enjoyed it.  
 
1. Overall, how would you rate your white water trip? (CIRCLE ONE NUMBER)  
 1 VERY POOR  
 2 POOR 
 3 FAIR  
 4 GOOD  
 5 EXCELLENT 
 
2. Where did you put-in (start trip)? (CIRCLE ONE NUMBER)  
 1 LEE'S FERRY   
 2 PHANTOM RANCH 
 3 WHITMORE WASH 
 4 DIAMOND CREEK 
 3 OTHER (specify)   
 
3. Where did you take-out (end trip)? (CIRCLE ONE NUMBER)  
 1 PHANTOM RANCH  
 2 WHITMORE WASH  
 3 DIAMOND CREEK  
 4 LAKE MEAD  
 5 OTHER (specify)   
 
4. How long was your trip? ________   DAYS  
 
5. What type of boat were you on? (CIRCLE ONE NUMBER)  
 1 MOTOR POWERED RAFT  
 2 OAR POWERED RAFT  
 3 COMBINATION MOTOR/OAR RAFT  
 4 COMBINATION OAR/PADDLE 
 5 DORY  
 6 KAYAK  
 7 PADDLE RAFT  
 8 OTHER (specify) ______________________________ 
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6. Was your Grand Canyon white water trip: (CIRCLE ONE NUMBER)  
  
 1 RUN BY A COMMERCIAL OUTFITTER  
 2 PRIVATE TRIP--Were you primarily responsible for operating a boat on this trip?  
  1 YES  
  2 NO  
 
 Including this trip, how many times in your life have you taken a white water trip on the 
 Colorado River below Lee's Ferry?  
  ______   TIMES  
 
7. If you had the opportunity, would you take a Grand Canyon whitewater trip again? (CIRCLE 
ONE NUMBER)  
  
 1 DEFINITELY NOT  
 2 PROBABLY NOT  
 3 UNSURE 
 4 PROBABLY YES  
 5 DEFINITELY YES  
 
8. On average, how crowded did you feel the river was while you were floating? (Circle the 
number on the scale best representing your feelings) 
 

Not at all 
Crowded 

 Somewhat 
Crowded 

 Moderately 

Crowded 

 Very  

Crowded 

 Extremely 

Crowded 

 

1  2  3  4         5 

 
 
 
 
9. River trips through the Grand Canyon have a number of features.  People differ on what they 
feel is important for them personally.  On the next page, there are a number of features of a 
Grand Canyon river trip.  Please indicate how important each feature was for you on your trip. 
(CIRCLE ONE NUMBER FOR EACH FEATURE).  
 
Next, in the left column, check three boxes that you would use to describe the features of an 
ideal river trip. 
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Select Three 
most Important 

Trip Features 

Feature of Trip Not at all 
Important 

Somewhat 
Important 

Very 
Important 

Did not 
Experience 

 Observing flora, fauna and geology 1 2 3 0 

 Being in a natural setting 1 2 3 0 

 Being on the Colorado River 1 2 3 0 

 Being with family/friends 1 2 3 0 

 Relaxing; getting away from it all 1 2 3 0 

 Camping on sandy beaches 1 2 3 0 

 Experiencing large rapids 1 2 3 0 

 Stopping at side canyons or creeks 1 2 3 0 

 Learning about the history of the Grand 
Canyon 

1 2 3 0 

 Photographing the Grand Canyon 1 2 3 0 

 Seeing few other people while floating 1 2 3 0 

 Hiking the side canyons 1 2 3 0 

 Floating on quiet stretches of the river 1 2 3 0 

 Seeing wildlife 1 2 3 0 

 Interacting with my guide or trip leader 1 2 3 0 

 Visiting archeological sites 1 2 3 0 

 Having a sense of accomplishment of 
making it through the trip 

1 2 3 0 

 Feeling safe 1 2 3 0 

 Having confidence in my guide or trip 
leader 

1 2 3 0 

 Enjoying good weather 1 2 3 0 

 Eating good food 1 2 3 0 

 Interacting with others on my trip 1 2 3 0 

 Seeing few other people at beaches or 
attraction sites 

1 2 3 0 

 Fishing in the Grand Canyon 1 2 3 0 

 Being in the unique natural setting of 
Grand Canyon 

1 2 3 0 
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Rapids are an important part of the Grand Canyon trip for many people. In this next section, we 
would like to get your expectations and feelings about the rapids.  
 
10. What role did rapids play in your decision to take this trip? (CIRCLE ONE NUMBER)  
 1 RAPIDS WERE THE MOST IMPORTANT REASON FOR TAKING THE TRIP  
 2 RAPIDS WERE ONE OF THE TWO OR THREE MOST IMPORTANT REASONS FOR TAKING THE 
TRIP  
 3 RAPIDS WERE ONLY ONE OF MANY IMPORTANT REASONS FOR TAKING THE TRIP  
 4 RAPIDS WERE NOT AN IMPORTANT REASON FOR TAKING THE TRIP  
 
11. Did you have to walk around any rapids?  
 1 NO  
 2 YES----Which rapids? 
 __________________________________________________________  
 
12. In general, which type of rapid did you enjoy most on this trip: (CIRCLE ONE NUMBER)  
 1 BIG RAPIDS  
 2 MEDIUM RAPIDS  
 3 SMALL RAPIDS  
 4 LIKED ALL TYPES OF RAPIDS EQUALLY  
 5 DON'T LIKE RAPIDS  
 
 
Besides rapids, the water level on the river may also affect a person's trip. In this next section, 
we are interested in your feelings about the water level during your trip.  
 
13. If you had the choice, would you have preferred the overall water level to be: (CIRCLE ONE 
NUMBER)  
 1 LOWER  
 2 ABOUT THE SAME  
 3 HIGHER  
 4 DON'T KNOW OR DOESN'T MATTER 
 
14. Did you notice whether the water level changed during your trip?  
 1 NO  
 2 YES---->How often did you notice it changing? 

1 EVERY DAY  
2  ALMOST EVERY DAY  
3  ONLY ON A FEW DAYS  
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15. Do you think that daily fluctuations in the water level would make you feel more or less like 
you were in a natural setting? (CIRCLE ONE NUMBER)  
 1 MUCH MORE LIKE A NATURAL SETTING  
 2 SOMEWHAT MORE LIKE A NATURAL SETTING  
 3 NATURAL SETTING REGARDLESS OF FLUCTUATIONS  
 4 SOMEWHAT LESS LIKE A NATURAL SETTING  
 5 MUCH LESS LIKE A NATURAL SETTING  
 6 DON'T KNOW  
 
16. If you had a choice, would you have preferred a trip with daily fluctuations in the water 
level or one with a constant water level? (CIRCLE ONE NUMBER)  
 1 I WOULD PREFER A TRIP WITH DAILY FLUCTUATIONS  
 2 I WOULD PREFER A TRIP WITH CONSTANT WATER LEVELS  
 3 IT WOULD MAKE NO DIFFERENCE TO ME  
 
17. On your trip, did you feel you had enough time to hike the side canyons and see other 
attractions? (CIRCLE ONE NUMBER)  
 1 YES, THERE WAS ENOUGH TIME FOR HIKING  
 2 NO, THERE WAS NOT ENOUGH TIME FOR HIKING  
 3 THERE WAS TOO MUCH TIME FOR HIKING  
 
18. Did you ever have to share the beach where you were camping with other groups during 
your trip? (CIRCLE ONE NUMBER)  
 1 NO  
 2 YES----How many nights did this happen? (CIRCLE ONE NUMBER)  
  1 ONE NIGHT  
  2 TWO NIGHTS  
  3 THREE NIGHTS  
  4 FOUR OR MORE NIGHTS  
 
19. Could you see the camps of other groups from any of your campsites during your last trip? 
(CIRCLE ONE NUMBER)  
 1 NO  
 2 YES---Were these groups sharing the beach with your group or did they have a separate  
 beach? (CIRCLE ONE)  
  1 WE SHARED THE BEACH  
  2 THEY WERE ON A SEPARATE BEACH  
 
20. If you had a choice, would you prefer a campsite: (CIRCLE ONE)  
 1 ON THE SAME BEACH AS ANOTHER PARTY  
 2 WHERE YOU MIGHT BE ABLE TO SEE OR HEAR ANOTHER PARTY  
 3 OUT OF SIGHT AND HEARING OF OTHERS  
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In this next section we would like to find out how you traveled to the Grand Canyon and what 
types of items you purchased for your white water trip. This information will help us to 
compare your responses with those of other people.  
 
21. How would your best describe you reason(s) for taking this trip to the Grand Canyon area? 
(CIRCLE ONE NUMBER)  
  
 1 THE WHITE WATER BOAT TRIP WAS THE ONLY REASON FOR MAKING THE TRIP  
 2 THE WHITE WATER BOAT TRIP WAS THE MOST IMPORTANT REASON FOR MAKING THE 
TRIP  
 3 THE WHITE WATER BOAT TRIP WAS ONE OF SEVERAL EQUALLY IMPORTANT REASONS  
  FOR TAKING THE TRIP  
 4 THE WHITE WATER BOAT TRIP WAS NOT AN IMPORTANT REASON FOR MAKING THE TRIP 
 
22. Was any part of your trip to the Grand Canyon by airplane? (CIRCLE ONE NUMBER)  
  
 1 YES----How much time did it take to fly one-way?  
  TOTAL HOURS OF FLYING ______ 
 2 NO  
 
23. Did you drive at least part of the way to the Grand Canyon for your white water trip?  
  
 1 YES---->How much time did you spend driving one-way?  
     TOTAL HOURS OF DRIVING _______ 
 2 NO----->Skip to question 26  
 
 
24. What type of vehicle did you use to get to the Grand Canyon? (CIRCLE ONE NUMBER)  
  
 1 PRIVATE VEHICLE 
 2 RENTAL VEHICLE  
 3 OTHER, (please specify)  __________________________  
 
25. How many people travelled with you (in the same vehicle) to the Grand Canyon? 
  
 MYSELF AND _______OTHER PEOPLE  
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26. Where did you stay on your most recent trip to the Grand Canyon area?  The map above 
shows the location of the cities we considered the “Grand Canyon area”. Please check all that 
apply and indicate the number of nights spent in each place or indicate “other” if the place is 
outside the area or not listed on the map. 
 
 Kanab, UT     → number of nights ________ 
 St. George, UT     → number of nights ________ 
 Page, AZ     → number of nights ________ 
 Grand Canyon Village, AZ   → number of nights ________ 
 Flagstaff, AZ     → number of nights ________ 
 Kingman, AZ     → number of nights ________ 
 Boulder City, NV    → number of nights ________ 
 Henderson, NV    → number of nights ________ 
 Las Vegas, NV     → number of nights ________ 
 Other _______________________  → number of nights ________ 
 Other _______________________  → number of nights ________ 
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27. Please estimate how much your trip cost (COSTS FOR YOU INDIVIDUALLY, NOT OTHERS FOR 
WHOM YOU MIGHT HAVE PAID). Include only money spent on items specifically for this trip. If a 
certain item was not purchased for this trip, please put $0.  In the first column please write the 
total amount you spent on the trip, and in the second column put only the amount you spent in 
the local area Grand Canyon NP (see map for the towns included in this area). 
 
        Total Spent  Spent in Area  
 
Payment to Rafting Company (if you took a commercial trip)  $ __________   $_______ 
Airfare        $ __________  $_______ 
Car Rental        $ __________  $_______ 
Gas and Oil for vehicle      $ __________  $_______ 
Food and Beverages from Grocery stores, or food pack $ _________  $_______ 
Restaurant meals      $ _________  $_______ 
Lodging (motels and hotels - before and after trip)  $ _________  $_______ 
Camping fees      $ _________  $_______ 
Personal gear (suntan lotion, sunglasses, film for camera)  $ _________  $_______ 
Boat Gear purchased for this trip (oars, lines, etc.)  $ _________  $_______ 
Boat or river Gear rented for this trip   $ _________  $_______ 
Take out at Diamond Creek     $ _________  $_______ 
Vehicle Shuttle      $ _________  $_______ 
Tow across Lake Mead     $ _________  $_______ 
Native American arts and crafts purchased 
  from roadside vendors     $ _________  $_______ 
Other (please specify) _____________________________  $ _________  $_______ 
 
TOTAL AMOUNT TRIP COST (Please add all payments)  $ _________  $_______ 
 
 
28. Would you still have gone on the Grand Canyon white water trip if your costs had been  
$ _______ more than the total you just calculated in Question A27? Remember, if your trip cost 
you more than you actually spent you would have less money to spend on other things (CIRCLE 
ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP
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PLEASE READ CAREFULLY  
 
Many factors influence the quality of Grand Canyon white water trips. For example, in a recent 
survey white water boaters told us that things like good weather, good social interaction, 
good guides and trip leaders, the number of layovers at attraction sites, running rapids, good 
food, and many other things would contribute to an excellent or perfect trip. The present 
survey, however, is focusing specifically on those aspects of the trip that are affected by water 
flows in the Colorado River.  
 
Water flows in a river like the Colorado are often measured in cubic feet per second (cfs) 
passing a given point. For our study, water flows are being described in terms of four 
categories: low flows (5,000 cfs), moderate flows (13,000 cfs), moderately high flows (22,000 
cfs), and high flows (40,000 cfs) as measured by releases at Glen Canyon Dam, the last dam 
above the Grand Canyon. These flow levels are only a few of the many alternative flows that 
are possible given legal restrictions on releases from Glen Canyon Dam and they are being 
used here to find out about your preference for various Colorado River flows through the 
Grand Canyon.  
 
The amount of water being released from Glen Canyon Dam can also vary from time to time 
within any one day. These daily fluctuations, when they occur, typically follow a regular 
pattern. Flow releases from the Dam increase during the morning, and decrease in the late 
afternoon, and evening.  The actual timing of when these fluctuations impact boaters depends 
on where the floaters are within the canyon.  
 
In the case descriptions that follow, we will describe the effects of each of these types of flow 
patterns. For each type of flow we would like you to tell us how it would affect the quality of a 
Grand Canyon white water trip for you. 
 
 
For your reference, from September 2014 to September 2015 the average flow 
release from Glen Canyon Dam into the Grand Canyon was 12,500 cfs (cubic feet 
per second).  Most months in the past year had average monthly flows of 
between 10,000 cfs and 14,000 cfs, with July experiencing average flows of 
17,500 cfs. 
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CASE 1:  At a constant flow of 5,000 cfs, the speed of the river is relatively slow, reducing time 
for side canyon visits and other attractions.  Boaters must break camp early to stay on schedule. 
Although rapids are present at this low water level, the waves are smaller and do not produce 
the big “roller coaster" ride created by higher flows. Due to exposed rocks, some rapids may be 
so difficult that it is likely passengers would have to walk around them. However, camping 
opportunities are abundant with many large sandy beaches exposed.  

 
29. Do you think a Grand Canyon white water trip under the conditions described for Case 1 
above would be better or worse than your last Grand Canyon white water trip? (CIRCLE ONE 
NUMBER)  
  
 1  MUCH BETTER   2  SOMEWHAT BETTER 
 3  ABOUT THE SAME  4  SOMEWHAT WORSE 
 5 MUCH WORSE  
 
We would now like you to imagine that you are presently deciding whether or not to go on a 
Grand Canyon white water trip. Imagine that the trip would be the same as your last trip (e.g., 
the same people, same food, etc.) with the following two exceptions:  
 
• The water level would be constant at 5,000 cfs (see Case 1 above). 
• Your individual costs for the trip increased by $ ________ (over the total 
cost  you calculated in question 27).  
 
30.  Would you go on this trip? (CIRCLE ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP  
 
 
CASE 2:  At moderate water levels (around 13,000 cfs), the pace of the river is slightly faster 
than at low flows, leaving a little more time for hiking in side canyons and stops at attractions. 
Most boating groups will not have a problem staying on schedule. Rapids tend to have larger 
waves and provide a little more of a "roller coaster" ride than at low water. Passengers may 
have to walk around only a few rapids. Campsites are still large and plentiful.  

 
31. Do you think a Grand Canyon white water trip under the conditions described for Case 2 
above would be better or worse than your last Grand Canyon white water trip? (CIRCLE ONE 
NUMBER)  
  
 1  MUCH BETTER   2  SOMEWHAT BETTER 
 3  ABOUT THE SAME  4  SOMEWHAT WORSE 
 5  MUCH WORSE  
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We would now like you to imagine that you are presently deciding whether or not to go on a 
Grand Canyon white water trip. Imagine that the trip would be the same as your trip (e.g., the 
same people, same food, etc.) with the following two exceptions:  
 
• The water level would be constant at 13,000 cfs (described in Case 2 above). 
• Your individual costs for' the trip increased by $ __________ (over the total 
cost you calculated in question 27).  
 
32.  Would you go on this trip? (CIRCLE ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP  
 
 
CASE 3: At moderately high water levels (around 22,000 cfs), the pace of the river is faster than 
at lower flows, leaving more time for side canyons and stops at attractions. Boating groups do 
not have a problem staying on schedule. Rapids have larger waves and provide a bigger "roller 
coaster" ride than at moderate water. Only a few passengers choose to walk around some of 
the bigger rapids for their safety. Some potential campsites are under water in some areas of 
the canyon, but generally campsites are plentiful although a bit smaller in size.  

 
33. Do you think a Grand Canyon white water trip under these conditions (described in Case 3 
above) would be better or worse than your last Grand Canyon white water trip? (CIRCLE ONE 
NUMBER)  
  
 1  MUCH BETTER   2  SOMEWHAT BETTER 
 3  ABOUT THE SAME  4  SOMEWHAT WORSE 
 5  MUCH WORSE  
 
We would now like you to imagine that you are presently deciding whether or not to go on a 
Grand Canyon white water trip. Imagine that the trip would be the same as your last trip (e.g., 
the people, food, etc.) with the following two exceptions:  
 
• The water level would be constant at 22,000 cfs (described in Case 3 above).  
• Your individual costs for the trip increased by $ _______ (over the total cost 
you calculated in question 27).  
 
34.  Would you go on this trip? (CIRCLE ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP  
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CASE 4: At high water levels (around 40,000 cfs), the current is fast.  Trips are able to stop at 
additional side canyons and spend additional time at attraction sites. Fewer rapids are present, 
as some of the smaller rapids are "washed out." In other rapids, however, the waves are very 
large and some passengers, especially those on oar powered trips, face an increased likelihood 
of having to walk around one or more of the major rapids for their safety. Campsites become 
scarcer as sandbars and shore areas are flooded, and campsites are much smaller. In some 
areas of the Canyon, there is an increased chance of camping with or near other groups.  

 
35.  Do you think a Grand Canyon white water trip under the conditions described above for 
Case 4 would be better or worse than your last Grand Canyon white water trip?  
 
1  MUCH BETTER  
2  SOMEWHAT BETTER  
3  ABOUT THE SAME  
4  SOMEWHAT WORSE  
5  MUCH WORSE  
 
We would now like you to imagine that you are presently deciding whether or not to go on a 
Grand Canyon white water trip. Imagine that the trip would be the same as your last trip (e.g., 
the people, food, etc.) with the following two exceptions:  
 
• The water level would be constant at 40,000 cfs (described in Case 4 above) 
• Your individual costs for the trip increased by $ _________ (over the total 
cost  you calculated in question 27).  
 
36.  Would you go on this trip? (CIRCLE ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP  
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CASE 5: There are indications that certain types of flow patterns in the long run may reduce the 
number and size of sandy beaches in the Grand Canyon, or experimental flood releases could 
potentially increase the size and number of sandy beaches. At present, the area between Hance 
Rapids and Havasu has fewer beaches than other parts of the canyon. Trip leaders must plan 
schedules very closely to ensure a good campsite in this area. As beaches disappear, this careful 
planning would have to be extended to other parts of the canyon.  

 
This planning might mean missing some attraction sites to get to camp early or prevent longer 
stops at some attraction sites. Fewer beaches would increase the likelihood of camping near 
other parties and perhaps sharing a beach with other parties. Some camps might have to be made 
in areas without any sand.  
 
37.  Do you think a Grand Canyon white water trip under the conditions described above for 
Case 5 would be better or worse than your last Grand Canyon white water trip?  
 
1  MUCH BETTER  
2  SOMEWHAT BETTER  
3  ABOUT THE SAME  
4  SOMEWHAT WORSE  
5  MUCH WORSE  
 
If the number and size of beaches in the Grand Canyon were substantially reduced, the effects 
described above would become much more likely. We would like you to imagine that you are 
presently deciding whether or not to go on a Grand Canyon white water trip. All of the details 
of this trip would be the same as your last trip with the following two exceptions:  
 
• The number and size of beaches was substantially reduced (described in 
Case 5 above) 
• Your individual costs for the trip increased by $ _______ (over the total cost 
you calculated in question 27).  
 
38.  Would you go on this trip? (CIRCLE ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP  
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39. In the previous case descriptions there were a number of different questions where we 
asked whether you would still take the white water trip if your expenses increased by a certain 
dollar amount.  
  
To help us better understand your responses, we would like to know the extent to which 
various factors affected your answers. Please tell us whether the following statements were 
true or not for you when answering those questions. (CHECK ONE RESPONSE FOR EACH 
STATEMENT)  
 
Reason Definitely 

True 
Probably 

True 
Neither 
True nor 

False 

Probably 
False 

Definitely 
False 

My main concern was that the Park Service 
might increase the permit fee for private 
Grand Canyon white water trips. 

1 2 3 4 5 

My main concern was that rafting companies 
might increase the price of commercial Grand 
Canyon white water trips.  

1 2 3 4 5 

My responses reflected my best guess as to 
whether I would pay the specified amounts for 
the Grand Canyon white water trip. 

1 2 3 4 5 

My responses reflected the fact that I feel the 
Grand Canyon white water boating experience 
should be maintained for all people to enjoy. 

1 2 3 4 5 

I just don't know how much more I would 
really pay for a Grand Canyon white water trip 
regardless of the conditions. 

1 2 3 4 5 

I just don't want to have to pay more for a 
Grand Canyon white water trip regardless of 
what the conditions would be. 

1 2 3 4 5 

Other, please describe: 
1 2 3 4 5 

 
In this final section, we would like to ask some questions about your background and 
occupation which will help us compare your answers with those of other people. We stress that 
all of your answers are strictly confidential.  
 
40. How old are you?  _____ years old 
 
41. Are you:   1  MALE   2  FEMALE  
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42. Which of the following indicates your level of education? (SELECT ONE)) 
_____ 8th grade or less   _____ College graduate 
_____ 9th to 11th grade   _____ Some graduate work 
_____ 12th grade (high school graduate) _____ Masters, Doctoral, or Professional Degree 
_____ Some college 
 
43. Which of the following best describes your employment status? (SELECT ONE) 
_____ Employed, full time   _____ Homemaker 
_____ Employed, part time   _____ Unemployed 
_____ Retired, but working full time  _____ Student 
_____ Retired, but working part time _____ Other (Please specify____________________) 
_____ Retired, but not working 
 
44. Are you Hispanic or Latino? (SELECT ONE) 
_____ Yes 
_____ No  
 
45. Please tell us which of the following best indicates your race. (SELECT ONE OR MORE) 
_____ American Indian or Alaskan Native   
_____ Asian  
_____ Black or African-American    
_____ Native Hawaiian or other Pacific Islander   
_____ White   
 
46 Which of the following best describes your household income before taxes? (SELECT ONE) 
_____ Less than $20,000  _____ $70,000 - $79,999 
_____ $20,000 - $29,999  _____ $80,000 - $89,999 
_____ $30,000 - $39,999  _____ $90,000 - $99,999 
_____ $40,000 - $49,999  _____ $100,000 - $149,999 
_____ $50,000 - $59,999  _____ $150,000 - $199,999 
_____ $60,000 - $69,999  _____ $200,000 or more 
 
47. Is there anything else you and your group would like to tell us about your visit to The Grand 
Canyon?  Attach additional pages if needed. 
 
________________________________________________________________________________ 
 
________________________________________________________________________________ 
 
Thanks again for your help.  Please place your completed questionnaire in the envelope 
provided and drop it in any mailbox. 
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OMB Control Number: 1024-0272                                      
 Expiration Date: 8-31-2018 

Grand Canyon White Water Floater Survey 

 

 
 

PAPERWORK REDUCTION ACT STATEMENT The National Park Service is authorized by 16 U.S.C. 1a-7 to 
collect this information. This information will be used by park managers to evaluate visitor experience and attitudes 
about recent white water trips in the Grand Canyon. Response to this request is voluntary. No action may be taken 
against you for refusing to supply the information requested. Please do not put your name or that of any member of 
your group on the questionnaire. The permanent data associated with this collection will be anonymous.  

BURDEN ESTIMATE: The public reporting burden for this form is estimated to average 20 minutes per response. 
Direct comments regarding the burden estimate or any other aspect of this form to: the NPS Information Collection 
Review Coordinator, National Park Service, 1201 Oakridge Dr., Fort Collins, CO 80525.   V6 

 
This questionnaire refers to the white water trip you took in the Grand Canyon during the 
past year. Please think about your trip when answering the questions in this survey.  It is 
important that this survey be completed by the person to whom it was sent. 
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In this first section, we are interested in finding out about your white water trip in the Grand 
Canyon and how much you enjoyed it.  
 
1. Overall, how would you rate your white water trip? (CIRCLE ONE NUMBER)  
 1 VERY POOR  
 2 POOR 
 3 FAIR  
 4 GOOD  
 5 EXCELLENT 
 
2. Where did you put-in (start trip)? (CIRCLE ONE NUMBER)  
 1 LEE'S FERRY   
 2 PHANTOM RANCH 
 3 WHITMORE WASH 
 4 DIAMOND CREEK 
 3 OTHER (specify)   
 
3. Where did you take-out (end trip)? (CIRCLE ONE NUMBER)  
 1 PHANTOM RANCH  
 2 WHITMORE WASH  
 3 DIAMOND CREEK  
 4 LAKE MEAD  
 5 OTHER (specify)   
 
4. How long was your trip? ________   DAYS  
 
5. What type of boat were you on? (CIRCLE ONE NUMBER)  
 1 MOTOR POWERED RAFT  
 2 OAR POWERED RAFT  
 3 COMBINATION MOTOR/OAR RAFT  
 4 COMBINATION OAR/PADDLE 
 5 DORY  
 6 KAYAK  
 7 PADDLE RAFT  
 8 OTHER (specify) ______________________________ 
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6. Was your Grand Canyon white water trip: (CIRCLE ONE NUMBER)  
  
 1 RUN BY A COMMERCIAL OUTFITTER  
 2 PRIVATE TRIP--Were you primarily responsible for operating a boat on this trip?  
  1 YES  
  2 NO  
 
 Including this trip, how many times in your life have you taken a white water trip on the 
 Colorado River below Lee's Ferry?  
  ______   TIMES  
 
7. If you had the opportunity, would you take a Grand Canyon whitewater trip again? (CIRCLE 
ONE NUMBER)  
  
 1 DEFINITELY NOT  
 2 PROBABLY NOT  
 3 UNSURE 
 4 PROBABLY YES  
 5 DEFINITELY YES  
 
8. On average, how crowded did you feel the river was while you were floating? (Circle the 
number on the scale best representing your feelings) 
 

Not at all 
Crowded 

 Somewhat 
Crowded 

 Moderately 

Crowded 

 Very  

Crowded 

 Extremely 

Crowded 

 

1  2  3  4         5 

 
 
 
 
9. River trips through the Grand Canyon have a number of features.  People differ on what they 
feel is important for them personally.  On the next page, there are a number of features of a 
Grand Canyon river trip.  Please indicate how important each feature was for you on your trip. 
(CIRCLE ONE NUMBER FOR EACH FEATURE).  
 
Next, in the left column, check three boxes that you would use to describe the features of an 
ideal river trip. 
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Select Three 
most Important 

Trip Features 

Feature of Trip Not at all 
Important 

Somewhat 
Important 

Very 
Important 

Did not 
Experience 

 Observing flora, fauna and geology 1 2 3 0 

 Being in a natural setting 1 2 3 0 

 Being on the Colorado River 1 2 3 0 

 Being with family/friends 1 2 3 0 

 Relaxing; getting away from it all 1 2 3 0 

 Camping on sandy beaches 1 2 3 0 

 Experiencing large rapids 1 2 3 0 

 Stopping at side canyons or creeks 1 2 3 0 

 Learning about the history of the Grand 
Canyon 

1 2 3 0 

 Photographing the Grand Canyon 1 2 3 0 

 Seeing few other people while floating 1 2 3 0 

 Hiking the side canyons 1 2 3 0 

 Floating on quiet stretches of the river 1 2 3 0 

 Seeing wildlife 1 2 3 0 

 Interacting with my guide or trip leader 1 2 3 0 

 Visiting archeological sites 1 2 3 0 

 Having a sense of accomplishment of 
making it through the trip 

1 2 3 0 

 Feeling safe 1 2 3 0 

 Having confidence in my guide or trip 
leader 

1 2 3 0 

 Enjoying good weather 1 2 3 0 

 Eating good food 1 2 3 0 

 Interacting with others on my trip 1 2 3 0 

 Seeing few other people at beaches or 
attraction sites 

1 2 3 0 

 Fishing in the Grand Canyon 1 2 3 0 

 Being in the unique natural setting of 
Grand Canyon 

1 2 3 0 
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Rapids are an important part of the Grand Canyon trip for many people. In this next section, we 
would like to get your expectations and feelings about the rapids.  
 
10. What role did rapids play in your decision to take this trip? (CIRCLE ONE NUMBER)  
 1 RAPIDS WERE THE MOST IMPORTANT REASON FOR TAKING THE TRIP  
 2 RAPIDS WERE ONE OF THE TWO OR THREE MOST IMPORTANT REASONS FOR TAKING THE 
TRIP  
 3 RAPIDS WERE ONLY ONE OF MANY IMPORTANT REASONS FOR TAKING THE TRIP  
 4 RAPIDS WERE NOT AN IMPORTANT REASON FOR TAKING THE TRIP  
 
11. Did you have to walk around any rapids?  
 1 NO  
 2 YES----Which rapids? 
 __________________________________________________________  
 
12. In general, which type of rapid did you enjoy most on this trip: (CIRCLE ONE NUMBER)  
 1 BIG RAPIDS  
 2 MEDIUM RAPIDS  
 3 SMALL RAPIDS  
 4 LIKED ALL TYPES OF RAPIDS EQUALLY  
 5 DON'T LIKE RAPIDS  
 
 
Besides rapids, the water level on the river may also affect a person's trip. In this next section, 
we are interested in your feelings about the water level during your trip.  
 
13. If you had the choice, would you have preferred the overall water level to be: (CIRCLE ONE 
NUMBER)  
 1 LOWER  
 2 ABOUT THE SAME  
 3 HIGHER  
 4 DON'T KNOW OR DOESN'T MATTER 
 
14. Did you notice whether the water level changed during your trip?  
 1 NO  
 2 YES---->How often did you notice it changing? 

1 EVERY DAY  
2  ALMOST EVERY DAY  
3  ONLY ON A FEW DAYS  
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15. Do you think that daily fluctuations in the water level would make you feel more or less like 
you were in a natural setting? (CIRCLE ONE NUMBER)  
 1 MUCH MORE LIKE A NATURAL SETTING  
 2 SOMEWHAT MORE LIKE A NATURAL SETTING  
 3 NATURAL SETTING REGARDLESS OF FLUCTUATIONS  
 4 SOMEWHAT LESS LIKE A NATURAL SETTING  
 5 MUCH LESS LIKE A NATURAL SETTING  
 6 DON'T KNOW  
 
16. If you had a choice, would you have preferred a trip with daily fluctuations in the water 
level or one with a constant water level? (CIRCLE ONE NUMBER)  
 1 I WOULD PREFER A TRIP WITH DAILY FLUCTUATIONS  
 2 I WOULD PREFER A TRIP WITH CONSTANT WATER LEVELS  
 3 IT WOULD MAKE NO DIFFERENCE TO ME  
 
17. On your trip, did you feel you had enough time to hike the side canyons and see other 
attractions? (CIRCLE ONE NUMBER)  
 1 YES, THERE WAS ENOUGH TIME FOR HIKING  
 2 NO, THERE WAS NOT ENOUGH TIME FOR HIKING  
 3 THERE WAS TOO MUCH TIME FOR HIKING  
 
18. Did you ever have to share the beach where you were camping with other groups during 
your trip? (CIRCLE ONE NUMBER)  
 1 NO  
 2 YES----How many nights did this happen? (CIRCLE ONE NUMBER)  
  1 ONE NIGHT  
  2 TWO NIGHTS  
  3 THREE NIGHTS  
  4 FOUR OR MORE NIGHTS  

 
19. Could you see the camps of other groups from any of your campsites during your last trip? 
(CIRCLE ONE NUMBER)  

 1 NO  
 2 YES---Were these groups sharing the beach with your group or did they have a separate  
 beach? (CIRCLE ONE)  
  1 WE SHARED THE BEACH  
  2 THEY WERE ON A SEPARATE BEACH  
 
20. If you had a choice, would you prefer a campsite: (CIRCLE ONE)  
 1 ON THE SAME BEACH AS ANOTHER PARTY  
 2 WHERE YOU MIGHT BE ABLE TO SEE OR HEAR ANOTHER PARTY  
 3 OUT OF SIGHT AND HEARING OF OTHERS  
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In this next section we would like to find out how you traveled to the Grand Canyon and what 
types of items you purchased for your white water trip. This information will help us to 
compare your responses with those of other people.  
 
21. How would your best describe you reason(s) for taking this trip to the Grand Canyon area? 
(CIRCLE ONE NUMBER)  
  
 1 THE WHITE WATER BOAT TRIP WAS THE ONLY REASON FOR MAKING THE TRIP  
 2 THE WHITE WATER BOAT TRIP WAS THE MOST IMPORTANT REASON FOR MAKING THE 
TRIP  
 3 THE WHITE WATER BOAT TRIP WAS ONE OF SEVERAL EQUALLY IMPORTANT REASONS  
  FOR TAKING THE TRIP  
 4 THE WHITE WATER BOAT TRIP WAS NOT AN IMPORTANT REASON FOR MAKING THE TRIP 
 
22. Was any part of your trip to the Grand Canyon by airplane? (CIRCLE ONE NUMBER)  
  
 1 YES----How much time did it take to fly one-way?  
  TOTAL HOURS OF FLYING ______ 
 2 NO  
 
23. Did you drive at least part of the way to the Grand Canyon for your white water trip?  
  
 1 YES---->How much time did you spend driving one-way?  
     TOTAL HOURS OF DRIVING _______ 
 2 NO----->Skip to question 26  
 
 
24. What type of vehicle did you use to get to the Grand Canyon? (CIRCLE ONE NUMBER)  
  
 1 PRIVATE VEHICLE 
 2 RENTAL VEHICLE  
 3 OTHER, (please specify)  __________________________  
 
25. How many people travelled with you (in the same vehicle) to the Grand Canyon? 
  
 MYSELF AND _______OTHER PEOPLE  
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26. Where did you stay on your most recent trip to the Grand Canyon area?  The map above 
shows the location of the cities we considered the “Grand Canyon area”. Please check all that 
apply and indicate the number of nights spent in each place or indicate “other” if the place is 
outside the area or not listed on the map. 
 
 Kanab, UT     → number of nights ________ 
 St. George, UT     → number of nights ________ 
 Page, AZ     → number of nights ________ 
 Grand Canyon Village, AZ   → number of nights ________ 
 Flagstaff, AZ     → number of nights ________ 
 Kingman, AZ     → number of nights ________ 
 Boulder City, NV    → number of nights ________ 
 Henderson, NV    → number of nights ________ 
 Las Vegas, NV     → number of nights ________ 
 Other _______________________  → number of nights ________ 
 Other _______________________  → number of nights ________ 
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27. Please estimate how much your trip cost (COSTS FOR YOU INDIVIDUALLY, NOT OTHERS FOR 
WHOM YOU MIGHT HAVE PAID). Include only money spent on items specifically for this trip. If a 
certain item was not purchased for this trip, please put $0.  In the first column please write the 
total amount you spent on the trip, and in the second column put only the amount you spent in 
the local area Grand Canyon NP (see map for the towns included in this area). 
 
        Total Spent  Spent in Area  
 
Payment to Rafting Company (if you took a commercial trip)  $ __________   $_______ 
Airfare        $ __________  $_______ 
Car Rental        $ __________  $_______ 
Gas and Oil for vehicle      $ __________  $_______ 
Food and Beverages from Grocery stores, or food pack $ _________  $_______ 
Restaurant meals      $ _________  $_______ 
Lodging (motels and hotels - before and after trip)  $ _________  $_______ 
Camping fees      $ _________  $_______ 
Personal gear (suntan lotion, sunglasses, film for camera)  $ _________  $_______ 
Boat Gear purchased for this trip (oars, lines, etc.)  $ _________  $_______ 
Boat or river Gear rented for this trip   $ _________  $_______ 
Take out at Diamond Creek     $ _________  $_______ 
Vehicle Shuttle      $ _________  $_______ 
Tow across Lake Mead     $ _________  $_______ 
Native American arts and crafts purchased 
  from roadside vendors     $ _________  $_______ 
Other (please specify) _____________________________  $ _________  $_______ 
 
TOTAL AMOUNT TRIP COST (Please add all payments)  $ _________  $_______ 
 
 
28. Would you still have gone on the Grand Canyon white water trip if your costs had been  
$ _______ more than the total you just calculated in Question A27? Remember, if your trip cost 
you more than you actually spent you would have less money to spend on other things (CIRCLE 
ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP
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PLEASE READ CAREFULLY  
 
Many factors influence the quality of Grand Canyon white water trips. For example, in a recent 
survey white water boaters told us that things like good weather, good social interaction, 
good guides and trip leaders, the number of layovers at attraction sites, running rapids, good 
food, and many other things would contribute to an excellent or perfect trip. The present 
survey, however, is focusing specifically on those aspects of the trip that are affected by water 
flows in the Colorado River.  
 
Water flows in a river like the Colorado are often measured in cubic feet per second (cfs) 
passing a given point. For our study, water flows are being described in terms of four 
categories: low flows (5,000 cfs), moderate flows (13,000 cfs), moderately high flows (22,000 
cfs), and high flows (40,000 cfs) as measured by releases at Glen Canyon Dam, the last dam 
above the Grand Canyon. These flow levels are only a few of the many alternative flows that 
are possible given legal restrictions on releases from Glen Canyon Dam and they are being 
used here to find out about your preference for various Colorado River flows through the 
Grand Canyon.  
 
The amount of water being released from Glen Canyon Dam can also vary from time to time 
within any one day. These daily fluctuations, when they occur, typically follow a regular 
pattern. Flow releases from the Dam increase during the morning, and decrease in the late 
afternoon, and evening.  The actual timing of when these fluctuations impact boaters depends 
on where the floaters are within the canyon.  
 
In the case descriptions that follow, we will describe the effects of each of these types of flow 
patterns. For each type of flow we would like you to tell us how it would affect the quality of a 
Grand Canyon white water trip for you. 
 
 
For your reference, from September 2014 to September 2015 the average flow 
release from Glen Canyon Dam into the Grand Canyon was 12,500 cfs (cubic feet 
per second).  Most months in the past year had average monthly flows of 
between 10,000 cfs and 14,000 cfs, with July experiencing average flows of 
17,500 cfs. 
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Now, we would like to ask you to think about different conditions you might experience on a 
Grand Canyon Float Trip.  For the following questions we would like you to consider how river 
flows, fluctuations, sandbars and trip cost affect your view of a Grand Canyon float trip.  Here we 
highlight several specific levels for each of these attributes. 
 
River Flow Levels depend on the amount of water available for release from Lake Powell, 
which will vary from year to year. 
 
 5,000 cubic feet per second (cfs) -- At a constant flow of 5,000 cfs, the speed of the river is 
relatively slow, reducing time for side canyon visits and other attractions.  Boaters must break camp 
early to stay on schedule. Although rapids are present at this low water level, the waves are smaller 
and do not produce the big “roller coaster" ride created by higher flows. Due to exposed rocks, some 
rapids may be so difficult that it is likely passengers would have to walk around them. However, 
camping opportunities are abundant with many large sandy beaches exposed. 

 13,000 cfs -- At moderate water levels (around 13,000 cfs), the pace of the river is slightly 
faster than at low flows, leaving a little more time for hiking in side canyons and stops at 
attractions. Most boating groups will not have a problem staying on schedule. Rapids tend to have 
larger waves and provide a little more of a "roller coaster" ride than at low water. Passengers may 
have to walk around only a few rapids. Campsites are still large and plentiful.  

 22,000 cfs -- At moderately high water levels (around 22,000 cfs), the pace of the river is 
faster than at lower flows, leaving more time for side canyons and stops at attractions. Boating 
groups do not have a problem staying on schedule. Rapids have larger waves and provide a bigger 
"roller coaster" ride than at moderate water. Only a few passengers choose to walk around some of 
the bigger rapids for their safety. Some potential campsites are under water in some areas of the 
canyon, but generally campsites are plentiful although a bit smaller in size. 

 40,000 cfs -- At high water levels (around 40,000 cfs), the current is fast.  Trips are able to 
stop at additional side canyons and spend additional time at attraction sites. Fewer rapids are 
present, as some of the smaller rapids are "washed out." In other rapids, however, the waves are 
very large and some passengers, especially those on oar powered trips, face an increased likelihood 
of having to walk around one or more of the major rapids for their safety. Campsites become scarcer 
as sandbars and shore areas are flooded, and campsites are much smaller. In some areas of the 
Canyon, there is an increased chance of camping with or near other groups.  
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Fluctuations in River Flow are managed by releases from Glen Canyon Dam and generally are 
either steady or change by as much as 5,000 to 8,000 cfs over the course of each day. 
 
Steady Flow Levels—Flow levels remain steady throughout your trip with no daily fluctuations. 
 
5,000 to 8,000 cfs daily fluctuation(changes) in flows—For purposes of hydroelectric generation, 
flows increase or decrease as much as 5000 to 8,000 cfs during a 24 hour period.Generally, flows 
decrease at night and increase again during the day.  Flow changes make it necessary for boatmen 
to choose moorings carefully at night.  Some mornings, gear might need to be carried considerable 
distances across sand or rocks due to falling river levels during the night. 
 
Sandbars on the River   There are indications that certain types of flow patterns in the long run 
may reduce the number and size of sandy beaches in the Grand Canyon or experimental flood 
releases could potentially increase the size and number of sandy beaches.  
 
No difference from the conditions on your trip—the number and size of sandbars that you actually 
experienced on your trip through the Grand Canyon. 
 
Substantially Reduced Sandbars—At present, the area between Hance Rapids and Havasu has 
fewer beaches than other parts of the canyon.  Trip leaders must plan schedules very closely to 
ensure a good campsite in this area.  As beaches disappear, this careful planning would have to be 
extended to other parts of the canyon.  This planning might mean missing some attraction sites to 
get to camp earlier, or prevent longer stops at some attraction sites.  Fewer beaches would increase 
the likelihood of camping near other parties and perhaps sharing a beach with other parties.  Some 
camps might have to be made in areas without sand. 
 
Trip Cost 
 
Please think about how much you personally spent on your Grand Canyon float trip and consider 
how your decision to make the trip would have been affected if you costs had been higher by the 
amount shown in the question. 
 
The next 6 questions offer hypothetical choices (these are examples that are used for the purpose 
of this study and are not the actual management choices to be considered) between Grand 
Canyon float trips that differ from one another in terms of river flow, river fluctuations, sandbars, 
and trip cost.  There are no right or wrong answers.  We are interested in the conditions on a trip 
that appeal to you. 
 
We know that these are not the only choices of conditions for Grand Canyon float trips, 
however, as you answer each question please assume that the two trips describe your only 
two choices, in addition to the option of not taking a Grand Canyon float trip. 
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29. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.  For some trip characteristics, conditions may be the same for Trip A and Trip B. 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume Trip A is the same as 
your recent trip except for the 

following; 

Assume Trip B is the same as 
your recent trip except for the 

following; 

I would not choose 
to take a Grand 

Canyon float trip if 
these were my 

only choices 

Co
nd
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ur
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 tr
ip

 

Average River Flow 
Level 

13,000 cfs 5,000 cfs 

Sandy beaches Substantially Reduced 
Sandbars 

Substantially Reduced 
Sandbars 

River flow 
fluctuation 

5,000-8,000 cfs flow 
fluctuations Steady Flow Levels 

Your individual trip 
costs increased by 

$1,200 $2,600 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
 

 
30. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 

or Not Visit.  For some trip characteristics, conditions may be the same for Trip A and Trip B. 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume Trip A is the same 
as your recent trip except 

for the following; 

Assume Trip B is the same as 
your recent trip except for the 

following; 

I would not 
choose to take a 

Grand Canyon 
float trip if these 

were my only 
choices 

Co
nd
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on

s d
ur

in
g 
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Average River Flow 
Level 

40,000 cfs 5,000 cfs 

Sandy beaches Substantially Reduced 
Sandbars 

Substantially Reduced 
Sandbars 

River flow 
fluctuation 

Steady Flow Levels  5,000-8,000 cfs flow 
fluctuations 

Your individual trip 
costs increased by 

$90 $1,200 

 
I would choose 

(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
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31. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.  For some trip characteristics, conditions may be the same for Trip A and Trip B. 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume Trip A is the same as 

your recent trip except for 
the following; 

Assume Trip B is the same as 
your recent trip except for the 

following; 

I would not 
choose to take a 

Grand Canyon 
float trip if these 

were my only 
choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 Average River 
Flow Level 

22,000 cfs 13,000 cfs 

Sandy beaches No Difference from Your Trip  Substantially Reduced 
Sandbars 

River flow 
fluctuation 

Steady Flow Levels Steady Flow Levels 

Your individual 
trip costs 
increased by 

$1,200 $275 

 
I would choose 

(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
 

 
32. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 

or Not Visit.  For some trip characteristics, conditions may be the same for Trip A and Trip B. 
 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume Trip A is the same as 

your recent trip except for 
the following; 

Assume Trip B is the same as 
your recent trip except for the 

following; 

I would not 
choose to take a 

Grand Canyon 
float trip if these 

were my only 
choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 Average River 
Flow Level 

13,000 cfs 40,000 cfs 

Sandy beaches Substantially Reduced 
Sandbars  No Difference from Your Trip 

River flow 
fluctuation 

5,000-8,000 cfs flow 
fluctuations Steady Flow Levels 

Your individual 
trip costs 
increased by 

$2,600 $90 

 
I would choose 

(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
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33. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.  For some trip characteristics, conditions may be the same for Trip A and Trip B. 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume Trip A is the same as 

your recent trip except for 
the following; 

Assume Trip B is the same as 
your recent trip except for the 

following; 

I would not 
choose to take a 

Grand Canyon 
float trip if these 

were my only 
choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 

Average River 
Flow Level 

5,000 cfs 22,000 cfs 

Sandy beaches Substantially Reduced 
Sandbars  No Difference from Your Trip 

River flow 
fluctuation 

Steady Flow Levels  5,000-8,000 cfs flow 
fluctuations 

Your individual 
trip costs 
increased by 

$1,200 $90 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
 

 

34. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.  For some trip characteristics, conditions may be the same for Trip A and Trip B. 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume Trip A is the same as 

your recent trip except for 
the following; 

Assume Trip B is the same as 
your recent trip except for the 

following; 

I would not 
choose to take a 

Grand Canyon 
float trip if these 

were my only 
choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 

Average River 
Flow Level 

22,000 cfs 13,000 cfs 

Sandy beaches 
 

Substantially Reduced 
Sandbars  No Difference from Your Trip 

River flow 
fluctuation 

5,000-8,000 cfs flow 
fluctuations  Steady Flow Levels 

Your individual 
trip costs 
increased by 

$2,600 $1,200 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
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In this final section, we would like to ask some questions about your background and 
occupation which will help us compare your answers with those of other people. We stress that 
all of your answers are strictly confidential.  
 
40. How old are you?  _____ years old 
 
41. Are you:   1  MALE   2  FEMALE  
 
42. Which of the following indicates your level of education? (SELECT ONE)) 
_____ 8th grade or less   _____ College graduate 
_____ 9th to 11th grade   _____ Some graduate work 
_____ 12th grade (high school graduate) _____ Masters, Doctoral, or Professional Degree 
_____ Some college 
 
43. Which of the following best describes your employment status? (SELECT ONE) 
_____ Employed, full time   _____ Homemaker 
_____ Employed, part time   _____ Unemployed 
_____ Retired, but working full time  _____ Student 
_____ Retired, but working part time _____ Other (Please specify____________________) 
_____ Retired, but not working 
 
44. Are you Hispanic or Latino? (SELECT ONE) 
_____ Yes  _____ No  
 
45. Please tell us which of the following best indicates your race. (SELECT ONE OR MORE) 
____ American Indian or Alaskan Native  ___ Asian  
____ Black or African-American   ___ Native Hawaiian or other Pacific Islander 
____ White   
 
46 Which of the following best describes your household income before taxes? (SELECT ONE) 
_____ Less than $20,000  _____ $70,000 - $79,999 
_____ $20,000 - $29,999  _____ $80,000 - $89,999 
_____ $30,000 - $39,999  _____ $90,000 - $99,999 
_____ $40,000 - $49,999  _____ $100,000 - $149,999 
_____ $50,000 - $59,999  _____ $150,000 - $199,999 
_____ $60,000 - $69,999  _____ $200,000 or more 
 
47. If there is anything else you would like to tell us about your visit to The Grand Canyon 
please include any comments with your survey. 
Thanks again for your help!  Please place your completed questionnaire in the envelope 
provided and drop it in any mailbox. 
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APPENDIX B: GLEN CANYON ANGLER SURVEY MATERIALS 
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DEPARTMENT OF MATHEMATICS 
UNIVERSITY OF MONTANA 
MISSOULA, MT 59812 

 

 

 

 

 

 

 

 

 

 

 

                                                          
 

Dear Colorado River Angler: 
Your name was randomly selected from a list of people who recently completed a creel survey 
conducted by the Arizona Game and Fish Department. We are gathering information from people who 
have fished the stretch of the Colorado River from the base of Glen Canyon Dam downstream to just 
below Lee’s Ferry within the past 12 months. The information will be used to understand the 
relationships between water levels in Glen Canyon and the recreational experiences of anglers. 

Within the next two weeks, you will receive a questionnaire in the mail from the University of 
Montana. Only a select number of people are being asked to take part in this study, so your 
participation is very important.  

The questionnaire should take about 20 minutes to complete. We are asking that you and everyone 
receiving a survey from us complete and return it as soon as possible.  

 

Thank you in advance for your help!                                  OMB Control Number: 1024-0272 

Expiration Date: 8-31-2018 
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DEPARTMENT OF MATHEMATICS 
UNIVERSITY OF MONTANA 
MISSOULA, MT 59812 

 
 
 
Dear Colorado River Angler: 
 
You are receiving this letter because within the last 12 months you completed an on-site creel 
survey conducted by the Arizona Game and Fish Department. You have been selected to participate 
in a United States Geological Survey sponsored study to understand the recreational experiences of 
people who have fished the stretch of the Colorado River from the base of Glen Canyon Dam 
downstream to just below Lee’s Ferry.  
 
The USGS requested the University of Montana to conduct this study to determine the social 
and economic impacts of water levels on recreation uses of the Colorado River, within the river 
stretch from just below Lee’s Ferry upstream to the base of Glen Canyon Dam.  This area is a 
nationally-important recreation and conservation resource and is considered to have significant 
water-related recreational use. The responses to this survey will help the USGS understand the 
possible effects that different management strategies would have on the recreational behaviors 
and values of anglers along the Colorado River corridor. 
 
Inside this packet you will find a questionnaire and a self-addressed stamped envelope. The 
questionnaire should take about 20 minutes to complete, and it does not require any special 
knowledge - we just ask that you consider each question and respond with your own opinion.  
All information you provide will remain anonymous and will be combined with the answers of 
others. Only a select number of people are being asked to take part in this study, so your 
participation is very important. Once you have completed the questionnaire, we are asking that 
you return it as soon as possible. 
 
If you have any questions, please contact my office at 406-721-2265.  
 
 
Sincerely,  
 

 
Chris Neher, Survey Director 
University of Montana 
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DEPARTMENT OF MATHEMATICS 
UNIVERSITY OF MONTANA 
MISSOULA, MT 59812 

 

 

 

 

 

 

 

 

 

 

 

                                                          
 

Dear Colorado River Angler: 
About a week ago you received a questionnaire in the mail from the University of Montana inviting 
you to participate in a survey of people who have recently fished the Colorado River below Glen 
Canyon Dam. If you have already completed and returned the questionnaire, please accept our 
thanks.  

If you have not completed and returned the survey, we would like to express how important it is that 
we hear from you soon. You are one of a small number of people selected to give your opinions on 
this matter. Your response will help us understand how Colorado River management decisions affect 
fishing below Glen Canyon Dam. 

We are anxious to receive your completed survey. Your contribution will add to the success of this 
study and your time is greatly appreciated.  If you need another copy of the questionnaire, please feel 
free to call me at 406-721-2265 and a replacement questionnaire will be mailed to you today. 

Thank you! 

Chris Neher, Survey Director                                                                        OMB Control Number: 1024-0272 

University of Montana                                                                        Expiration Date: 8-31-2018 
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DEPARTMENT OF MATHEMATICS 
UNIVERSITY OF MONTANA 
MISSOULA, MT 59812 

 
 
 
Dear Colorado River Angler: 
 
About three weeks ago you received a questionnaire from the University of Montana inviting you to 
participate in a survey of people who have fished the Colorado River below Glen Canyon Dam 
within the past 12 months. As of today we have not received your completed questionnaire. I am 
writing tell you that there is still time to complete and return the survey to our research team. If 
you have mailed it within the past few days, please accept our thanks. 
 
The USGS requested the University of Montana to conduct this study to determine the social 
and economic impacts of water levels on recreation uses of the Colorado River within the river 
stretch from just below Lee’s Ferry upstream to the base of Glen Canyon Dam.  This area is a 
nationally-important recreation and conservation resource and is considered to have significant 
water-related recreational use. The responses to this survey will help the USGS understand the 
possible effects that different management strategies would have on the recreational behaviors 
and values of anglers along the Colorado River corridor. 
 
We would like to ask that you consider taking the time to respond to this questionnaire today. It 
should take about 20 minutes to complete, and it does not require any special knowledge - we just 
ask that you consider each question and respond with your own opinion.  Once you are done, 
please return it in the enclosed postage paid envelope. Your participation is completely voluntary 
and your responses will be anonymous. 
 
We are looking forward to hearing from you. We are very grateful for your participation because 
this will help us to learn more about anglers’ attitudes concerning the management of Colorado 
River in this area. If you have any questions, please contact me at 406-721-2265.  
 
 
Sincerely,  
 

 
Chris Neher, Survey Director 
University of Montana 
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OMB Control Number:1024-0272 
Expiration Date: 8-31-2018 

Glen Canyon Angler Survey 
 

 
 

PAPERWORK REDUCTION ACT STATEMENT The National Park Service is authorized by 16 U.S.C. 1a-7 to 
collect this information. This information will be used by park managers to evaluate fishing trips at Lee’s Ferry. 
Response to this request is voluntary. No action may be taken against you for refusing to supply the 
information requested. Please do not put your name or that of any member of your group on the 
questionnaire. The permanent data associated with this collection will be anonymous.  

BURDEN ESTIMATE: The public reporting burden for this form is estimated to average 20 minutes per 
response. Direct comments regarding the burden estimate or any other aspect of this form to: the NPS 
Information Collection Review Coordinator, National Park Service, 1201 Oakridge Dr., Fort Collins, CO 80525. 

 

  

Lees Ferry 
Fishing Area
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In the past few months you were contacted by Arizona Game and Fish and asked to participate 
in a short creel survey while fishing in the vicinity of  Lee's Ferry. We would like you to think 
about that trip when completing this survey.  

 
When thinking about that trip to Lee’s Ferry we would like for you to tell us a little about your 
experiences.  
 
1.  During that fishing trip were you? (CIRCLE ONE NUMBER) 
  1  USING A HIRED FISHING GUIDE 
  2  FISHING ON YOUR OWN WITHOUT A GUIDE  
 
2.  Overall, how would you rate the fishing on that trip? (CIRCLE ONE NUMBER)  
  1  MUCH WORSE THAN EXPECTED 
  2  WORSE THAN EXPECTED  
  3  AS EXPECTED 
  4  BETTER THAN EXPECTED 
  5  MUCH BETTER THAN EXPECTED  
  
3.  On that trip, what was your primary method of fishing? (CIRCLE ONE NUMBER)  
  1  FROM A BOAT  
  2  FROM THE BANK 
 
4.  During that trip, what was the main type of equipment you used? (CIRCLE ONE NUMBER) 
  1  FLY FISHING 
  2  SPIN FISHING WITH ARTIFICIAL LURES 
  3  OTHER______________________________ 
  
5.  How many days, in total, did you spend fishing during that trip?  
  TOTAL DAYS OF FISHING AT LEE’S FERRY _________ 
 
6.  How many fish did you, personally, catch on that trip? (Include any fish you may have 
released.)  
  ___________FISH  
 

 What was the biggest fish you, personally, caught on that trip? (Give your best estimate) 
  ____________LBS   ___________INCHES  
  
 How many fish did you personally, keep on that trip?  
  ___________FISH  
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7.  How would you best describe your reason(s) for taking the trip when you were contacted at 
 Lee's Ferry? (CIRCLE ONE NUMBER)  
  

I TOOK THE TRIP TO LEE'S FERRY BECAUSE FISHING WAS: 
 1.  NOT AT ALL IMPORTANT  
 2.  SLIGHTLY IMPORTANT 
 3. MODERATELY IMPORTANT 
 4.  VERY IMPORTANT 
 5.  EXTREMELY IMPORTANT 

 
In this next section we would like to ask you a little more about your 
experiences and expectations while fishing in the Lee’s Ferry area.  

8.  Fishing trips at Lee’s Ferry have a number of features.  People differ on what they feel is 
important for them personally.  In this section, there are a number of features of a Lee’s Ferry 
fishing trip.  Please indicate how important each feature was for you on your trip. (CIRCLE 
ONE NUMBER FOR EACH FEATURE). Then, in the left column, check three boxes that you 
would use to describe the features of an ideal fishing trip. 

 
Select Three 

most Important  
Features of a 

Trip 

Features of a Good Trip Very 
Important 

Somewhat 
Important 

Not 
Important 

 Catching a trophy fish 1 2 3 
 Catching a limit of fish 1 2 3 
 Being in a natural setting 1 2 3 
 Being with family and friends 1 2 3 
 Interacting with my guide  1 2 3 
 Learning about the history of Glen Canyon 1 2 3 

 Relaxing; getting away from it all 1 2 3 

 Stopping for lunch along the river 1 2 3 

 Enjoying Good weather 1 2 3 

 Seeing few others while on the river 1 2 3 

 Seeing archeological sites in the canyon 1 2 3 

 Camping along the river 1 2 3 

 Experiencing High water level 1 2 3 

 Experiencing Low water level 1 2 3 

 Being in the unique natural setting of Glen 
Canyon 

1 2 3 
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9.  How would you describe the destinations of the trip you were on when you were contacted 
 at Lee's Ferry? (CIRCLE ONE NUMBER)  

  1 LEE'S FERRY WAS THE SOLE DESTINATION OF THAT TRIP  
  2 LEE'S FERRY WAS THE MOST IMPORTANT DESTINATION OF THAT TRIP  
  3  LEE'S FERRY WAS ONLY ONE OF SEVERAL EQUALLY IMPORTANT DESTINATIONS ON  
  THAT TRIP  
  4  LEE'S FERRY WAS JUST AN INCIDENTAL STOP ON THE WAY TO SOME OTHER   
  DESTINATION  
 
 
10.  What type of transportation did you use to travel to Lee’s Ferry? (CIRCLE ONE NUMBER) 
   
  1.  Airplane  (Skip to Question 14)  

 2.   PERSONAL VEHICLE  
 3. RENTAL VEHICLE  
 4. OTHER, (please specify) _______________________________________  

  
11.  Did you drive to Lee’s Ferry for this fishing trip?  
  
 1.  YES How much time did you spend driving one-way? TOTAL HOURS ______ 
 2.  NO   Skip to question 13 
 
12.  Did you pull a boat or trailer?  
  
 1  YES  
 2  NO  
 
13. How many people travelled with you (in the same vehicle) to Lee's Ferry?  

 
MYSELF AND ___________OTHER PEOPLE  
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14. Using the map above, please tell us where you stayed during your trip to the Lee’s Ferry area?  
The map above shows the location of the cities listed. Please check all of the locations that apply 
and then indicate the number of nights spent in each place or indicate “other” if the place is 
outside the area or not listed on the map.  
 
 Kanab, UT     → number of nights ________ 
 St. George, UT     → number of nights ________ 
 Page, AZ     → number of nights ________ 
 Grand Canyon Village, AZ   → number of nights ________ 
 Flagstaff, AZ     → number of nights ________ 
 Kingman, AZ     → number of nights ________ 
 Boulder City, NV    → number of nights ________ 
 Henderson, NV     → number of nights ________ 
 Las Vegas, NV     → number of nights ________ 
 Other _______________________  → number of nights ________ 
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15. Please estimate how much this trip cost. The estimates should only include the costs for you 
(and not the cost you may have paid for others in your group). Include only money spent on items 
specifically for this trip. If an item listed was not specifically purchased for this trip, please put $0.   

 
In the first column, please write the total amount you spent on the trip to Lee’s Ferry. In the 
second column put only the amount you spent in the counties and towns within the borders 
highlighted on the map on the previous page. 
 
        Total Spent on            Spent in Local   
                Trip        Area  
 
Guide fees       $ __________   $_______ 
Airfare        $ __________  $_______ 
Car rental        $ __________  $_______ 
Gas and oil for vehicle and boats    $ __________  $_______ 
Food and beverages (from grocery stores)   $ _________  $_______ 
Restaurant meals      $ _________  $_______ 
Lodging (motels and hotels - before and after trip)   $ _________  $_______ 
Camping fees       $ _________  $_______ 
Personal gear (suntan lotion, sunglasses, film for camera)  $ _________  $_______ 
Boat gear purchased specifically for this trip   $ _________  $_______ 
Native American art and craft items purchased  
      from roadside  vendors     $ _________  $_______ 
Other (please specify) ______________________________ $ _________  $_______ 
 
TOTAL AMOUNT TRIP COST (Please add all payments)  $ _________  $_______ 
 
 

 
16. If your expenses had been $ ________   more than the total in the above calculations, would 
you still have taken this trip to Lee's Ferry?  Remember, if your trip cost you more than you actually 
spent, you would have less money to spend on other things. (CIRCLE ONE NUMBER)  
 
 1  YES, the trip would still be worthwhile  
  
 2  NO, it would not be worthwhile  
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In this section we would like to know a bit more about what characteristics 
of a Lee’s Ferry fishing trip are most important to you. 

 
 
PLEASE READ CAREFULLY  
 
River flows at Lee's Ferry are affected by the operation of Glen Canyon Dam. River flows, 
in turn, may have an impact on the quality of a fishing trip at Lee's Ferry in many ways.  
Fish might be easier or harder to catch, access along the banks may be better or worse, 
or boats may be easier or harder to handle.  
 
In the next series of questions we will describe several types of river conditions at Lee's 
Ferry. For each condition, we have described the potential effects on fishing. Our 
descriptions of these effects are based on previous studies of fishing at Lee's Ferry.  
They are included to help you evaluate the fishing under the various conditions.  
 
Since these descriptions are based on the general opinions of Lee's Ferry anglers, your 
own personal opinions about the effects may differ. For each type of condition, we would 
like you to tell us how the river flow would have affected the quality of the fishing trip 
you were on. Records from Glen Canyon Dam show that the average water flows during 
the general period of your trip ranged from a low of 8,000 cubic feet per second (cfs) to a 
high of 20,000 cfs.  Flows from the dam during this period fluctuated by 5,000 to 7,000 
cfs each 24 hour period. 
 
To help put these numbers in perspective, bank and boat anglers sometimes have 
difficulty fishing at high water levels (over 25,000 cfs) because of the swift current. In 
addition, some anglers may experience trouble in handling their boats in flows above 
25,000 cfs. In the past, the National Park Service has imposed a 25 horsepower 
requirement on motors when flows have exceeded 40,000 cfs. On the other end of the 
scale, low water levels (below 9,000 cfs) may tend to concentrate the fish. While low 
water levels may make access easier for bank anglers, boat anglers start experiencing 
more damage to boats and motors. In addition, it is known that very few boat anglers 
can pass over the sand and gravel bar three miles upstream from Lee's Ferry when the 
flow is less than 3,000 cfs.  
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CASE 1  
Boat anglers have said that getting upstream to fish can sometimes be a problem at low water 
(3,000 cfs or less). At a constant flow of 3,000 cfs, large boats can't get past the sand and gravel 
bar three miles upstream from Lee's Ferry, while even very small boats may have to be dragged 
over slippery rock gravel bars. Consequently, nearly all of the fishing would occur in the three miles 
just above Lee's Ferry. In addition, damage to boats and motors is somewhat more frequent than 
at higher water levels. However, low water tends to concentrate fish, and bank anglers can find 
large areas of exposed gravel and rocks leaving a great deal of space between the water and the 
edge of the vegetation.  

 
 
17. Do you think a fishing trip under the conditions described in Case 1 (water level constant at 
3,000 cfs) would be better or worse than the trip you took when you were surveyed at Lee's Ferry? 
(CIRCLE ONE NUMBER)  
 1  BETTER  
 2  WORSE  
 3  ABOUT THE SAME  
 
 
18. If the river conditions were always like those described for Case 1 (constant flows of 3,000 cfs), 
would it affect the number of times you would go to Lee's Ferry to fish in a typical year?  
  
 1     YES---How so? (CIRCLE ONE NUMBER)  
  1    I would make FEWER trips per year--How many? ______FEWER TRIPS PER YEAR  
  2    I would make MORE trips per year--How many? _______ MORE TRIPS PER YEAR  
 2     NO, IT WOULDN'T AFFECT HOW OFTEN I COME TO LEE'S FERRY TO FISH  
 
We would like you to imagine that you are deciding whether or not to take a trip to Lee's Ferry. The 
conditions (weather, number of anglers, etc.) on this trip would be the same as when you were 
participated in the Arizona Game and Fish creel survey, with two exceptions:  
 

a) The water level would be constant at 3,000 cfs (as described in Case 1 above).  
 

b) Your expenses increased by $______ (over the total expenses you calculated in question 
15 above).  

 
19. Would you go on this trip? (CIRCLE ONE NUMBER)  
  
 1     YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
  
 2     NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP 
 
  



137 

 

CASE 2  
Boat anglers seem to experience fewer problems with damage to their boats and motors when the 
water is at least 10,000 cfs, and boats can get up and downstream with no difficulty. At a flow of 
10,000 cfs, bank anglers would still find exposed gravel and rock bars and some room between the 
water's edge and shore vegetation. In previous studies, about 40 percent of the anglers have said 
that they feel the fishing is generally better at constant flows of 10,000 cfs than when the water 
level is higher.  

 
 
20. Do you think a fishing trip under the conditions described in Case 2 (constant flow of 10,000 cfs) 
would be better or worse than the trip when you were surveyed at Lee's Ferry? (CIRCLE ONE 
NUMBER)  
 1  BETTER  
 2  WORSE  
 3  ABOUT THE SAME  
 
 
21. If the river conditions were always like those described above in Case 2 (constant at 10,000 cfs), 
would it affect the number of times you would go to Lee's Ferry to fish in a typical year?  
  
 1     YES--- How so? (CIRCLE ONE NUMBER)  
  1     I would make FEWER trips per year--How many? ______FEWER TRIPS PER YEAR  
  2     I would make MORE trips per year--How many? ____  __MORE TRIPS PER YEAR  
  
 2     NO, IT WOULDN'T AFFECT HOW OFTEN I COME TO LEE'S FERRY TO FISH  
 
We would like you to imagine that you are deciding whether or not to take a trip to Lee's Ferry. The 
conditions (weather, number of anglers, etc.) on this trip would be the same as when you were 
participated in the Arizona Game and Fish creel survey, with two exceptions:  
 

a) The water flow would be constant at 10,000 cfs (as described in Case 2 above).  
 

b) Your expenses increased by $________   (over the total expenses you calculated in 
question 15 above).  

 
22. Would you make this trip? (CIRCLE ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP 
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CASE 3  
Next, consider a constant flow of 25,000 cfs. There is no minimum motor horsepower restriction, 
although motors with 10 hp or less may have problems getting upstream. The chance of damage to 
boats and motors due to obstructions in the water are small, but the high flows of 25,000 cfs may 
increase the chances of swamping a boat while dragging an anchor, especially for inexperienced 
boaters. Fish may be less concentrated at this higher flow level. Bank anglers may have less space 
between the water’s edge and bank vegetation, but eddies along the shoreline are often larger and 
more pronounced. About 12 percent of the anglers in a recent survey felt that fishing was better at 
25,000 cfs than at lower water levels in Glen Canyon.  

 
23. Do you think a fishing trip under the conditions described in Case 3 (constant flow of 25,000 cfs) 
would be better or worse than the trip when you were surveyed at Lee's Ferry?  
 1  BETTER  
 2  WORSE  
 3  ABOUT THE SAME  
 
24. If the river conditions were always like those described above in Case 3 (constant at 25,000 cfs), 
would it affect the number of times you would go to Lee's Ferry to fish in a typical year? (CIRCLE 
ONE NUMBER)  
 1     YES---How so? (CIRCLE ONE NUMBER)  
  1    I would make FEWER trips per year--How many? _______FEWER TRIPS PER YEAR  
  2    I would make MORE trips per year--How many? _____  __MORE TRIPS PER YEAR  
  
 2     NO, IT WOULDN'T AFFECT HOW OFTEN I COME TO LEE'S FERRY TO FISH  
 
We would like you to imagine that you are deciding whether or not to take a trip to Lee's Ferry. The 
conditions (weather, number of anglers, etc.) on this trip would be the same as when you were 
participated in the Arizona Game and Fish creel survey, with two exceptions:  
 

a) The water flow would be constant at 25,000 cfs (see Case 3 above).  
 

b) Your expenses increased by $ ______  (over the total expenses you calculated in question 
15).  

 
25. Would you make this trip? (CIRCLE ONE NUMBER)  
  
 1  YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP 
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CASE 4  
At constant flows of 40,000 cfs, the current is swift and the Park Service requires all boat motors to 
have at least a 25 horsepower motor. Large boats can get up and down the river more easily than 
smaller boats. The chances of damage to boats and motors due to obstructions in the water are 
smaller than at lower flows. However, for inexperienced boaters the high water increases the 
chances of boats being swamped while dragging anchors. Eddies along the shoreline are larger 
and well defined, but bank anglers find the water is up into the bank vegetation and this may 
make bank fishing more difficult for  
them. At these high flows, fish feeding patterns may change since fish would generally stay out of 
the main current. Fish may be harder to find.  
 
26. Do you think a fishing trip under the conditions described above in Case 4 (constant flow of 
40,000 cfs) would be better or worse than the trip when you were surveyed at Lee's Ferry?  
 1  BETTER  
 2  WORSE  
 3  ABOUT THE SAME  
 
27. If the river conditions were always like those described above in Case 4 (constant at 40,000 cfs), 
would it affect the number of times you would go to Lee's Ferry to fish in a typical year? (CIRCLE 
ONE NUMBER)  
  
 1     YES----->How so? (CIRCLE ONE NUMBER)  
  1    I would make FEWER trips per year--How many? ______FEWER TRIPS PER YEAR  
  2    I would make MORE trips per year--How many? _______MORE TRIPS PER YEAR  
  
 2     NO, IT WOULDN'T AFFECT HOW OFTEN I COME TO LEE'S FERRY TO FISH  
 
We would like you to imagine that you are deciding whether or not to take a trip to Lee's Ferry. The 
conditions (weather, number of anglers, etc.) on this trip would be the same as when you were 
participated in the Arizona Game and Fish creel survey, with two exceptions:  
 

a) The water flow would be constant at 40,000 cfs (see Case 4 above).  
 

b) Your expenses increased by $ ________ (over the total expenses you calculated in question 
15).  

 
28. Would you make this trip? (CIRCLE ONE NUMBER)  
  
 1 YES, I WOULD PAY THIS AMOUNT TO TAKE THE TRIP  
  
 2  NO, I WOULD NOT PAY THIS AMOUNT TO TAKE THE TRIP 
 



140 

 

In the previous sections we asked whether you would still make the trip to Lee's 
Ferry to fish if your expenses increased by a certain amount.  
 
 
29. To help us better understand your responses, please tell us whether the following statements 
were true or not concerning the factors that affected your answers to the expense questions in the 
section above. (CIRCLE ONE RESPONSE FOR EACH STATEMENT).  
 

Reason 
Definitely 

True 
Probably 

True 
Neither 
True nor 

False 

Probably 
False 

Definitely 
False 

My main concern was that license 
fees may be increased for fishing 
at Lee's Ferry. 

1 2 3 4 5 

My responses reflected my best 
guess as to whether the described 
trip would have been worthwhile.  

1 2 3 4 5 

I just don't want to have to pay 
more to fish at Lee's Ferry, 
regardless of the conditions 

1 2 3 4 5 

My responses reflected the fact 
that I don't think dollar values 
should be put on the fishing 
experience at Lee's Ferry. 

1 2 3 4 5 

 
 
 
30.  Are there any other factors that affected your answers? Please describe: 

_________________________________________________________________________________

_________________________________________________________________________________ 
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In this section we would like to find out about your fishing background. 

31. Was 2015 your first year of fishing at Lee's Ferry? (CIRCLE ONE)   
  
 1   YES  
 2   NO Including this year, how many years have you fished at Lee's Ferry? 
_______YEARS  
   About how many trips do you make to Lee's Ferry in an average year? 
______TRIPS  
 
32. Was the fishing trip when you answered our short survey the only trip you have made to Lee's 
Ferry in the last 12 months? (CIRCLE ONE)  
  
 1   YES  
 2   NO  Including the trip when you answered our short survey, how many trips have you  
  made in the last 12 months? ______TRIPS  
 

 What is the average number of days you spend at Lee's Ferry on a typical fishing 
trip there?  ____DAYS  

 
33. Some people have many other activities which they enjoy as much as fishing at Lee's Ferry. 
Others have very few. Which of the following statements most closely reflects how you feel? 
(CIRCLE ONE)  
 

1  IF I COULDN’T GO FISHING AT LEES’S FERRY, I PROBABLY WOULD NOT MISS IT AT ALL AND 
WOULD FIND SOMETHING ELSE THAT WAS JUST AS ENJOYABLE 

2  IF I COULDN’T GO FISHING AT LEES’S FERRY, I WOULD MISS IT, BUT NOT AS MUCH AS A LOT 
OF OTHER THINGS I NOW ENJOY 

3  IF I COULDN’T GO FISHING AT LEES’S FERRY, I WOULD MISS IT MORE THAN MOST OF THE 
OTHER INTERESTS I NOW ENJOY  

4  IF I COULDN’T GO FISHING AT LEES’S FERRY, I WOULD MISS IT MORE THAN ALL OF THE 
OTHER INTERESTS I NOW ENJOY 

IF YOU WERE NOT ABLE TO FISH AT LEE’S FERRY, what would you most likely do with your time 
instead?  
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In this final section, we would like to ask some questions about your 
background and occupation which will help us compare your answers with 
those of other people. We stress that all of your answers are completely 
anonymous.  

 
34.  How old are you?  _____ years old  
  
35.  Are you:   
  1  MALE  
  2  FEMALE  
 
36.  Which of the following indicates your level of education? (SELECT ONE) 
  
 _____ 8th grade or less   _____ College graduate 
 _____ 9th to 11th grade   _____ Some graduate work 
 _____ 12th grade (high school graduate) _____ Masters, Doctoral, or Professional 
 _____ Some college                Degree 
  
 
37.  Which of the following best describes your employment status? (SELECT ONE) 
 _____ Employed, full time   _____ Homemaker 
 _____ Employed, part time   _____ Unemployed 
 _____ Retired, but working full time  _____ Student 
 _____ Retired, but working part time  _____ Other (Please specify)______________ 
 _____ Retired, but not working 
 
38.  Are you Hispanic or Latino? (SELECT ONE) 
 
 _____ Yes 
 _____ No  
 
39.  Please tell us which of the following best indicates your race. (SELECT ONE OR MORE) 
 
 _____ American Indian or Alaskan Native  
 _____ Asian  
 _____ Black or African-American   
 _____ Native Hawaiian or other Pacific Islander 
 _____ White   
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40. Do you or either of your parents belong to any of the following tribes? (SELECT ALL   
  THAT APPLY OR LEAVE BLANK IF NOT APPLICABLE)  

 
_____ Apache 
_____ Havasupai 
_____ Hopi 
_____ Hualapai 
______Navajo 
______Pueblo 
______Zuni 
_____ Other (please specify):______________________________________________ 

 
 
41. Which of the following best describes your household income before taxes? (SELECT ONE) 
 
 _____ Less than $20,000 _____ $70,000 - $79,999 
 _____ $20,000 - $29,999 _____ $80,000 - $89,999 
 _____ $30,000 - $39,999 _____ $90,000 - $99,999 
 _____ $40,000 - $49,999 _____ $100,000 - $149,999 
 _____ $50,000 - $59,999 _____ $150,000 - $199,999 
 _____ $60,000 - $69,999 _____ $200,000 or more 
 
 
42. Is there anything else you would like to tell us about your visit to Lee’s Ferry?  Write on the back 
page of survey if needed. 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
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Thanks again for your help.  Please place your completed questionnaire in the 
envelope provided and drop it in any mailbox. 

 

 



OMB Control Number:1024-0272 
Expiration Date: 8-31-2018 

Glen Canyon Angler Survey 
 

 
 

 

PAPERWORK REDUCTION ACT STATEMENT The National Park Service is authorized by 16 U.S.C. 1a-7 to 
collect this information. This information will be used by park managers to evaluate fishing trips at Lee’s Ferry. 
Response to this request is voluntary. No action may be taken against you for refusing to supply the information 
requested. Please do not put your name or that of any member of your group on the questionnaire. The 
permanent data associated with this collection will be anonymous.  

BURDEN ESTIMATE: The public reporting burden for this form is estimated to average 20 minutes per 
response. Direct comments regarding the burden estimate or any other aspect of this form to: the NPS 
Information Collection Review Coordinator, National Park Service, 1201 Oakridge Dr., Fort Collins, CO 80525. 

 
In the past few months you were contacted by Arizona Game and Fish and asked to participate 

in a short creel survey while fishing in the vicinity of Lee's Ferry. We would like you to think 

about that trip when completing this survey.  

Lees Ferry 
Fishing Area
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When thinking about that trip to Lee’s Ferry we would like for you to tell us a little about your 
experiences.  
 
1.  During that fishing trip were you? (CIRCLE ONE NUMBER) 
  1  USING A HIRED FISHING GUIDE 
  2  FISHING ON YOUR OWN WITHOUT A GUIDE  
 
2.  Overall, how would you rate the fishing on that trip? (CIRCLE ONE NUMBER)  
  1  MUCH WORSE THAN EXPECTED 
  2  WORSE THAN EXPECTED  
  3  AS EXPECTED 
  4  BETTER THAN EXPECTED 
  5  MUCH BETTER THAN EXPECTED  
  
3.  On that trip, what was your primary method of fishing? (CIRCLE ONE NUMBER)  
  1  FROM A BOAT  
  2  FROM THE BANK 
 
4.  During that trip, what was the main type of equipment you used? (CIRCLE ONE NUMBER) 
  1  FLY FISHING 
  2  SPIN FISHING WITH ARTIFICIAL LURES 
  3  OTHER______________________________ 
  
5.  How many days, in total, did you spend fishing during that trip?  
  TOTAL DAYS OF FISHING AT LEE’S FERRY _________ 
 
6.  How many fish did you, personally, catch on that trip? (Include any fish you may have 
released.)  
  ___________FISH  
 

 What was the biggest fish you, personally, caught on that trip? (Give your best estimate) 
  ____________LBS   ___________INCHES  
  
 How many fish did you personally, keep on that trip?  
  ___________FISH  
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7.  How would you best describe your reason(s) for taking the trip when you were contacted at 
 Lee's Ferry? (CIRCLE ONE NUMBER)  
  

I TOOK THE TRIP TO LEE'S FERRY BECAUSE FISHING WAS: 
 1.  NOT AT ALL IMPORTANT  
 2.  SLIGHTLY IMPORTANT 
 3. MODERATELY IMPORTANT 
 4.  VERY IMPORTANT 
 5.  EXTREMELY IMPORTANT 

 
In this next section we would like to ask you a little more about your 
experiences and expectations while fishing in the Lee’s Ferry area.  

8.  Fishing trips at Lee’s Ferry have a number of features.  People differ on what they feel is 
important for them personally.  In this section, there are a number of features of a Lee’s Ferry 
fishing trip.  Please indicate how important each feature was for you on your trip. (CIRCLE 
ONE NUMBER FOR EACH FEATURE). Then, in the left column, check three boxes that you 
would use to describe the features of an ideal fishing trip. 

 
Select Three 

most Important  
Features of a 

Trip 

Features of a good Trip Very 
Important 

Somewhat 
Important 

Not 
Important 

 Catching a trophy fish 1 2 3 
 Catching a limit of fish 1 2 3 
 Being in a natural setting 1 2 3 
 Being with family and friends 1 2 3 
 Interacting with my guide  1 2 3 
 Learning about the history of Glen Canyon 1 2 3 

 Relaxing; getting away from it all 1 2 3 

 Stopping for lunch along the river 1 2 3 

 Enjoying Good weather 1 2 3 

 Seeing few others while on the river 1 2 3 

 Seeing archeological sites in the canyon 1 2 3 

 Camping along the river 1 2 3 

 Experiencing High water level 1 2 3 

 Experiencing Low water level 1 2 3 

 Being in the unique natural setting of Glen 
Canyon 

1 2 3 

 

  



148 

 

9.  How would you describe the destinations of the trip you were on when you were contacted 
at Lee's Ferry? (CIRCLE ONE NUMBER)  

  1 LEE'S FERRY WAS THE SOLE DESTINATION OF THAT TRIP  
  2 LEE'S FERRY WAS THE MOST IMPORTANT DESTINATION OF THAT TRIP  
  3  LEE'S FERRY WAS ONLY ONE OF SEVERAL EQUALLY IMPORTANT DESTINATIONS ON  
  THAT TRIP  
  4  LEE'S FERRY WAS JUST AN INCIDENTAL STOP ON THE WAY TO SOME OTHER   
  DESTINATION  
 
 
10.  What type of transportation did you use to travel to Lee’s Ferry? (CIRCLE ONE NUMBER) 
   
  1.  Airplane  (Skip to Question 14)  

 2.   PERSONAL VEHICLE  
 3. RENTAL VEHICLE  
 4. OTHER, (please specify) _______________________________________  

  
11.  Did you drive to Lee’s Ferry for this fishing trip?  
  
 1.  YES How much time did you spend driving one-way? TOTAL HOURS ______ 
 2.  NO   Skip to question 13 
 
12.  Did you pull a boat or trailer?  
  
 1  YES  
 2  NO  
 
13. How many people travelled with you (in the same vehicle) to Lee's Ferry?  

 
MYSELF AND ___________OTHER PEOPLE  
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14. Using the map above, please tell us where you stayed during your trip to the Lee’s Ferry area?  
The map above shows the location of the cities listed. Please check all of the locations that apply 
and then indicate the number of nights spent in each place or indicate “other” if the place is 
outside the area or not listed on the map.  
 
 Kanab, UT     → number of nights ________ 
 St. George, UT     → number of nights ________ 
 Page, AZ     → number of nights ________ 
 Grand Canyon Village, AZ   → number of nights ________ 
 Flagstaff, AZ     → number of nights ________ 
 Kingman, AZ     → number of nights ________ 
 Boulder City, NV    → number of nights ________ 
 Henderson, NV     → number of nights ________ 
 Las Vegas, NV     → number of nights ________ 
 Other _______________________  → number of nights ________ 
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15. Please estimate how much this trip cost. The estimates should only include the costs for you 
(and not the cost you may have paid for others in your group). Include only money spent on items 
specifically for this trip. If an item listed was not specifically purchased for this trip, please put $0.   

 
In the first column, please write the total amount you spent on the trip to Lee’s Ferry. In the 
second column put only the amount you spent in the counties and towns within the borders 
highlighted on the map on the previous page. 
 
        Total Spent on            Spent in Local   
                Trip        Area  
 
Guide fees       $ __________   $_______ 
Airfare        $ __________  $_______ 
Car rental        $ __________  $_______ 
Gas and oil for vehicle and boats    $ __________  $_______ 
Food and beverages (from grocery stores)   $ _________  $_______ 
Restaurant meals      $ _________  $_______ 
Lodging (motels and hotels - before and after trip)   $ _________  $_______ 
Camping fees      $ _________  $_______ 
Personal gear (suntan lotion, sunglasses, film for camera)  $ _________  $_______ 
Boat gear purchased specifically for this trip  $ _________  $_______ 
Native American art and craft items purchased  
      from roadside  vendors     $ _________  $_______ 
Other (please specify) _____________________________ $ _________  $_______ 
 
TOTAL AMOUNT TRIP COST (Please add all payments)  $ _________  $_______ 
 
 

 
16. If your expenses had been $ ________ more than the total in the above calculations, would you 
still have taken this trip to Lee's Ferry?  Remember, if your trip cost you more than you actually 
spent, you would have less money to spend on other things. (CIRCLE ONE NUMBER)  
 
 1  YES, the trip would still be worthwhile  
  
 2  NO, it would not be worthwhile  
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In this section we would like to know a bit more about what characteristics 
of a Lee’s Ferry fishing trip are most important to you. 
 
PLEASE READ CAREFULLY  
 
River flows at Lee's Ferry are affected by the operation of Glen Canyon Dam. River flows, 
in turn, may have an impact on the quality of a fishing trip at Lee's Ferry in many ways.  
Fish might be easier or harder to catch, access along the banks may be better or worse, 
or boats may be easier or harder to handle.  
 
In the next series of questions we will describe several types of river conditions at Lee's 
Ferry. For each condition, we have described the potential effects on fishing. Our 
descriptions of these effects are based on previous studies of fishing at Lee's Ferry.  
They are included to help you evaluate the fishing under the various conditions. 
 
Since these descriptions are based on the general opinions of Lee's Ferry anglers, your 
own personal opinions about the effects may differ. For each type of condition, we would 
like you to tell us how the river flow would have affected the quality of the fishing trip 
you were on. Records from Glen Canyon Dam show that the average water flows during 
the general period of your trip ranged from a low of 8,000 cubic feet per second (cfs) to a 
high of 20,000 cfs.  Flows from the dam during this period fluctuated by 5,000 to 7,000 
cfs each 24 hour period. 
 
To help put these numbers in perspective, bank and boat anglers sometimes have 
difficulty fishing at high water levels (over 25,000 cfs) because of the swift current. In 
addition, some anglers may experience trouble in handling their boats in flows above 
25,000 cfs. In the past, the National Park Service has imposed a 25 horsepower 
requirement on motors when flows have exceeded 40,000 cfs. On the other end of the 
scale, low water levels (below 9,000 cfs) may tend to concentrate the fish. While low 
water levels may make access easier for bank anglers, boat anglers start experiencing 
more damage to boats and motors. In addition, it is known that very few boat anglers 
can pass over the sand and gravel bar three miles upstream from Lee's Ferry when the 
flow is less than 3,000 cfs.  
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River Flow Levels at Lee’s Ferry depend on the amount of water available for release 
through Glen Canyon Dam from Lake Powell, which will vary both within a year and 
from year to year. We would now like to ask you to think about different conditions you 
might experience during a fishing trip in the Lee’s Ferry area.  For the questions in the 
following section we would like you to consider how river flows and fluctuations, fishing 
success and trip cost affect your view of a Lee’s Ferry fishing trip.   

 
The different conditions described below will be used in the questions in the following section 

3,000 cubic feet per second (cfs)-- Boat anglers have said that getting upstream to fish can 
sometimes be a problem at low water (3,000 cfs or less). At a constant flow of 3,000 cfs, large boats 
can't get past the sand and gravel bar three miles upstream from Lee's Ferry, while even very small 
boats may have to be dragged over slippery rock gravel bars. Consequently, nearly all of the fishing 
would occur in the three miles just above Lee's Ferry. In addition, damage to boats and motors is 
somewhat more frequent than at higher water levels. However, low water tends to concentrate fish, 
and bank anglers can find large areas of exposed gravel and rocks leaving a great deal of space 
between the water and the edge of the vegetation. 

10,000 cfs-- Boat anglers seem to experience fewer problems with damage to their boats and motors 
when the water is at least 10,000 cfs, and boats can get up and downstream with no difficulty. At a 
flow of 10,000 cfs, bank anglers would still find exposed gravel and rock bars and some room between 
the water's edge and shore vegetation. In previous studies, about 40 percent of the anglers have said 
that they feel the fishing is generally better at constant flows of 10,000 cfs than when the water level 
is higher. 

25,000 cfs—Next, consider a constant flow of 25,000 cfs. There is no minimum motor horsepower 
restriction, although motors with 10 hp or less may have problems getting upstream. The chance of 
damage to boats and motors due to obstructions in the water are small, but the high flows of 25,000 
cfs may increase the chances of swamping a boat while dragging an anchor, especially for 
inexperienced boaters.  Fish may be less concentrated at this higher flow level. Bank anglers may have 
less space between the water’s edge and bank vegetation, but eddies along the shoreline are often 
larger and more pronounced. About 12 percent of the anglers in a recent survey felt that fishing was 
better at 25,000 cfs than at lower water levels in Glen Canyon. 

40,000 cfs-- At constant flows of 40,000 cfs, the current is swift and the Park Service requires all boat 
motors to have at least a 25 horsepower motor. Large boats can get up and down the river more 
easily than smaller boats. The chances of damage to boats and motors due to obstructions in the 
water are smaller than at lower flows. However, for inexperienced boaters the high water increases 
the chances of boats being swamped while dragging anchors. Eddies along the shoreline are larger 
and well defined, but bank anglers find the water is up into the bank vegetation and this may make 
bank fishing more difficult for them. At these high flows, fish feeding patterns may change since fish 
would generally stay out of the main current. Fish may be harder to find.  
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Fluctuations in River Flow are managed by releases from Glen Canyon Dam and generally are 
either steady or fluctuate 5,000 to 8,000 cfs each day. 
Steady Flow Levels—Flow levels remain steady throughout your trip with no daily fluctuations. 
 
5,000 to 8,000 cfs daily fluctuation in flows—For purposes of hydroelectric generation flows 
increase or decrease as much as 5,000 to 8,000 cfs during a 24 hour period.  With flows 
changing by 5,000 to 8,000 cfs, boats may get swamped if they are tied too tightly to the bank 
during a fluctuation.  There is also the chance of getting stranded above 3 mile bar if the water 
drops substantially.  On the other hand, biological studies give some indication that rising water 
may cause the fishing to improve as fish consume food stirred up by the rising water. 
 
Number and size of fish caught on your trip.  While the number and size of fish caught are in 
part a function of the river flow, they are primarily driven by long term conditions in the river 
including available food, sedimentation and other factors.  Some alternative conditions are: 
 
Same conditions as on your trip—Assume that you caught the same number and size of fish 
that you actually caught on your trip in Glen Canyon. 
 
Double the number of fish you caught—Assume that you would catch twice the total number 
of fish you caught on your trip. 
 
Double the chance of you catching a “trophy” fish—Assume that your chances of catching a 
trophy fish (over three pounds) on the trip was double that you experienced on your previous 
trip. 
 
 
Trip Cost 
Please think about how much you personally spent on your Glen Canyon fishing trip and 
consider how your decision to make the trip would have been affected if your costs had been 
higher by the amount shown in the question.   
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The next 6 questions offer hypothetical choices (these are examples that are used for the 
purpose of this study and are not the actual management choices to be considered) 
between Lee’s Ferry fishing trips that differ from one another in terms of river flow, river 
fluctuations, number and size of fish caught, and trip cost.  We are interested in the 
conditions on a trip that would be most appealing to you. 
 
We know that these are not the only choices of conditions for Glen Canyon fishing trips, 
however, as you answer each question please assume that the two trips describe your only 
two choices, in addition to the option of not taking a Lee’s Ferry fishing trip. 

 
 

17. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.   

Trip Characteristic 

Trip A Trip B Not Visit 

Assume that everything about 
your Lee’s Ferry trip were the 

same except the following 
 

Assume that everything 
about your Lee’s Ferry trip 
were the same except the 

following 
 

I would not 
choose to take 

a Lee’s Ferry 
Fishing trip if 

these were my 
only choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 

Average River Flow 
Level 10,000 cfs 10,000 cfs 

River flow fluctuation 5,000-8,000 cfs flow 
fluctuations Steady Flow levels 

Number of Fish 
Caught 

Same number of fish as you 
caught on your trip 

Double the number of fish 
you caught on your trip 

Size of fish caught Double the chance of catching 
a trophy fish 

Same chance of catching a 
trophy fish as on your trip 

Your individual trip 
costs increased by $1,400 $25 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
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18. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.   

Trip Characteristic 

Trip A Trip B Not Visit 
Assume that everything 

about your Lee’s Ferry trip 
were the same except the 

following 

Assume that everything 
about your Lee’s Ferry trip 
were the same except the 

following 
I would not 
choose to 

take a Lee’s 
Ferry Fishing 
trip if these 

were my only 
choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 Average River Flow Level 40,000 cfs 25,000 cfs 

River flow fluctuation 5,000-8,000 cfs flow 
fluctuations 

5,000-8,000 cfs flow 
fluctuations 

Number of Fish Caught Same number of fish as you 
caught on your trip 

Double the number of fish 
you caught on your trip  

Size of fish caught Double the chance of 
catching a trophy fish 

Same chance of catching a 
trophy fish as on your trip 

Your individual trip costs 
increased by $75 $700 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
 

 
 
19. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.   

Trip Characteristic 

Trip A Trip B Not Visit 

Assume that everything about 
your Lee’s Ferry trip were the 

same except the following 

Assume that everything 
about your Lee’s Ferry trip 
were the same except the 

following 

I would not 
choose to 

take a Lee’s 
Ferry Fishing 
trip if these 

were my only 
choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 

Average River Flow 
Level 3,000 cfs 40,000 cfs 

River flow fluctuation 5,000-8,000 cfs flow 
fluctuations Steady Flow levels 

Number of Fish 
Caught 

Double the number of fish you 
caught on your trip 

Same number of fish as 
you caught on your trip 

Size of fish caught 
Same chance of catching a 
trophy fish as on your trip 

Same chance of catching a 
trophy fish as on your trip 

Your individual trip 
costs increased by $25 $75 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
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20. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.   

Trip Characteristic 

Trip A Trip B Not Visit 
Assume that everything 

about your Lee’s Ferry trip 
were the same except the 

following 

Assume that everything 
about your Lee’s Ferry trip 
were the same except the 

following 

I would not 
choose to take 

a Lee’s Ferry 
Fishing trip if 

these were my 
only choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 

Average River Flow Level 3,000 cfs 25,000 cfs 

River flow fluctuation Steady Flow levels 5,000-8,000 cfs flow 
fluctuations 

Number of Fish Caught Same number of fish as you 
caught on your trip 

Double the number of fish 
you caught on your trip  

Size of fish caught Double the chance of 
catching a trophy fish 

Same chance of catching a 
trophy fish as on your trip 

Your individual trip costs 
increased by $700 $75 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
 

 
 
21. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.   

Trip Characteristic 

Trip A Trip B Not Visit 
Assume that everything 

about your Lee’s Ferry trip 
were the same except the 

following 

Assume that everything 
about your Lee’s Ferry trip 
were the same except the 

following 
I would not 

choose to take 
a Lee’s Ferry 
Fishing trip if 

these were my 
only choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 Average River Flow Level 25,000 cfs 3,000 cfs 
River flow fluctuation Steady Flow levels Steady Flow levels 

Number of Fish Caught Double the number of fish 
you caught on your trip 

Same number of fish as 
you caught on your trip 

Size of fish caught Double the chance of 
catching a trophy fish 

Same chance of catching a 
trophy fish as on your trip 

Your individual trip costs 
increased by $25 $75 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
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22. Please check ONE box at the bottom of the table to indicate whether you prefer Trip A, Trip B, 
or Not Visit.   
 

Trip Characteristic 

Trip A Trip B Not Visit 
Assume that everything 

about your Lee’s Ferry trip 
were the same except the 

following 

Assume that everything 
about your Lee’s Ferry trip 
were the same except the 

following I would not 
choose to 

take a Lee’s 
Ferry 

Fishing trip 
if these 

were my 
only choices 

Co
nd

iti
on

s d
ur

in
g 

 tr
ip

 

Average River Flow Level 10,000 cfs 25,000 cfs 

River flow fluctuation Steady Flow levels 5,000-8,000 cfs flow 
fluctuations 

Number of Fish Caught Double the number of fish 
you caught on your trip 

Same number of fish as 
you caught on your trip 

Size of fish caught Same chance of catching a 
trophy fish as on your trip 

Double the chance of 
catching a trophy fish 

Your individual trip costs 
increased by $700 $1,400 

I would choose 
(check one only) 

Trip A 
 

Trip B 
 

Not Visit 
 

 

 

In this section we would like to find out about your fishing background. 

23. Was 2015 your first year of fishing at Lee's Ferry? (CIRCLE ONE)   
  
 1 YES  
 2 NO Including this year, how many years have you fished at Lee's Ferry? 
_______YEARS  
   About how many trips do you make to Lee's Ferry in an average year? 
_______TRIPS  
 
24. Was the fishing trip when you filled out our short survey the only trip you have made to Lee's 
Ferry in the last 12 months? (CIRCLE ONE)  
  
 1 YES  
 2 NO  Including the trip when you filled out our short survey, how many trips have you  
  made in the last 12 months? ______TRIPS  
 

 What is the average number of days you spend at Lee's Ferry on a typical fishing 
trip there?  ____DAYS  
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25. Some people have many other activities which they enjoy as much as fishing at Lee's Ferry. 
Others have very few. Which of the following statements most closely reflects how you feel? 
(CIRCLE ONE)  
 

1  IF I COULDN’T GO FISHING AT LEES’S FERRY, I PROBABLY WOULD NOT MISS IT AT ALL AND 
WOULD FIND SOMETHING ELSE THAT WAS JUST AS ENJOYABLE 

2  IF I COULDN’T GO FISHING AT LEES’S FERRY, I WOULD MISS IT, BUT NOT AS MUCH AS A LOT 
OF OTHER THINGS I NOW ENJOY 

3  IF I COULDN’T GO FISHING AT LEES’S FERRY, I WOULD MISS IT MORE THAN MOST OF THE 
OTHER INTERESTS I NOW ENJOY  

4  IF I COULDN’T GO FISHING AT LEES’S FERRY, I WOULD MISS IT MORE THAN ALL OF THE 
OTHER INTERESTS I NOW ENJOY 

 
IF YOU WERE NOT ABLE TO FISH AT LEE’S FERRY, what would you most likely do with your time 
instead?  
 

______________________________________________________________________________ 
 
 
 

 

In this final section, we would like to ask some questions about your 
background and occupation which will help us compare your answers with 
those of other people. We stress that all of your answers are completely 
anonymous.  
 

26.  How old are you?  _____ years old  
  
27.  Are you:   
  1  MALE  
  2  FEMALE  
 
28.  Which of the following indicates your level of education? (SELECT ONE) 
  
 _____ 8th grade or less   _____ College graduate 
 _____ 9th to 11th grade   _____ Some graduate work 
 _____ 12th grade (high school graduate) _____ Masters, Doctoral, or Professional 
 _____ Some college                Degree 
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29. Which of the following best describes your employment status? (SELECT ONE) 
 _____ Employed, full time   _____ Homemaker 
 _____ Employed, part time   _____ Unemployed 
 _____ Retired, but working full time  _____ Student 
 _____ Retired, but working part time  _____ Other (Please specify)______________ 
 _____ Retired, but not working 
 
30. Are you Hispanic or Latino? (SELECT ONE) 
 
 _____ Yes 
 _____ No  
 
31. Please tell us which of the following best indicates your race. (SELECT ONE OR MORE) 
 
 _____ American Indian or Alaskan Native  
 _____ Asian  
 _____ Black or African-American   
 _____ Native Hawaiian or other Pacific Islander 
 _____ White 
 
32. Do you or either of your parents belong to any of the following tribes? (SELECT ALL   
  THAT APPLY OR LEAVE BLANK IF NOT APPLICABLE)  

 
_____ Apache 
_____ Havasupai 
_____ Hopi 
_____ Hualapai 
_____ Navajo 
_____ Pueblo 
_____ Zuni 
_____ Other (please specify):______________________________________________ 

   
 
33. Which of the following best describes your household income before taxes? (SELECT ONE) 
 
 _____ Less than $20,000 _____ $70,000 - $79,999 
 _____ $20,000 - $29,999 _____ $80,000 - $89,999 
 _____ $30,000 - $39,999 _____ $90,000 - $99,999 
 _____ $40,000 - $49,999 _____ $100,000 - $149,999 
 _____ $50,000 - $59,999 _____ $150,000 - $199,999 
 _____ $60,000 - $69,999 _____ $200,000 or more 
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34. Is there anything else you would like to tell us about your visit to Lee’s Ferry?  Attach additional 
pages if needed. 
_________________________________________________________________________________ 
 
_________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thanks again for your help.  Please place your completed questionnaire in the 
envelope provided and drop it in any mailbox. 

 
V1 
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