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Net economic value for steelhead sport anglers of
five selected Washington rivers (the Skagit, Skykomish,
Green, Cowlitz, and Humptulips Rivers) was estimated to be
about $23 per steelhead fishing trip, or $20 per fishing
day during the 1975.76 winter season. This amount is the
maximum that steelhead anglers would be willing to pay,
on the average, rather than forego the opportunity to
participate in this recreational activity. The estimate
was based on the 1,304 respondents from a mail survey
conducted by Dr. Jack Richards of the National Marine
Fisheries Service, Seattle.

Construction of dams on Columbia river have seriously
damaged salmon-steelhead habitat, although hundreds of
millions of dollars had been spend on hatcheries, fish
passape facilities, and other protection programs. Income

and opopulation increases over the years have contributed to



increasing demand for salmon-steelhead sport fishing, but
this increased demand has shifted in an opposite direction
from an even more rapidly decreasing supply. The estimated
net economic benefits for steelhead sport fishery should be
useful for comparisons between the value of the steelhead
sport fishery and the benefits resulting from alternative
uses of the river,

This estimate of $23 per winter steelhead fishing
trip, or $20 per day of steelhead fishing, is thought to
be a reasonable estimate of willingness to pay, given the
very low 1975-76 winter steelhead catch. However, a limit-
ation pertaining to the estimate should be noted. The
travel cost-based estimates of net economic benefits may
likely be higher than if all rivers involved in steelhead
sport fishery in Washington had‘beeﬁ included in the

analysis.
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Estimated Net Economic Benefits from Steelhead
Sport Fishing of Selected Washington Rivers

CHAPTER 1

INTRODUCTION

The economy of the Pacific Northwest is closely
related to the development of the Columbia River Basin.
Agriculture, lumber, and fishing constitute a greater
percentage of economic activity in the Pacific Northwest
than in most other regions in the nation. The Columbia
River Basin also has a great hydroelectric potential; much
of the water falls from high elevations and traverses the
distance to the ocean through ekcellent sites for the
production of electric power. Because of these excellent
sites, many dams have been built. Dams also can provide
navigation for commerce, irrigation for agriculture, flood
and water control for urban development, and recreational
facilities for leisure time. Therefore, dams often result
in complementary use of water resources. But this bene-
ficial effect of dams is not usually the case for anadro-
mous fish. Dams prevent movement of fish in the river and
result in serious deterioration of fish habitat.

Anadromous salmonids are hatched in fresh water,
migrate to the ocean for the growing stage of their life
cycle, and return to the fresh water of their birth for

spawning. Thus, it is necessary that these fish have
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freedom to migrate in the river. Construction of dams for
power and other uses have severely degraded valuable salmon
and steelhead habitat, despite expenditures of hundreds of
millions of fedéral. private, and state dollars for
hatcheries, fish passage facilities, and other protection
programs. As population increases and per capita income
gains over the years have contributed to growing demand for
salmon-steelhead sport and commercial fisheries, this
accelerating demand has been on a collision course with the
even more dramatically decreasing supply. Given the compe-
tition between the salmon-steelhead fishery and several
other uses for the same water resources, the object of this
study is to try to place a monetary value on the fishery
resource. Such estimates should be useful both when the
economic feasibility of fish-protective or enhancement
facilities are being considered or when the value of the
fishery to be forgone is compared with benefits resulting
from alternative uses of the streams.

When fish are caught and processed commercially, an
economic evaluation appears to be conceptually straight
forward, and it should be possible to estimate benefits
empirically. However, economists face a more difficult
task when trying to estimate economic value for sport
fisheries, since there are no market prices for sport
fishing, at least not in the Pacific Northwest.

Evaluating the contribution of a water-related
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pro ject is generally done by using benefit-cost analysis.
Benefits represent the values of the goods and services
derived from the proposed project, while costs are the
values of goods and services that could be produced if
resources were not withdrawn from other uses in order to
construct or develop the proposed project. The difference
between benefits and costs is termed "net benefit". Strict
application of a benefit-cost criterion would require that
in choosing among feasible pro jects the pro ject be chosen
that maximizes positive net benefits. Using this benefit-
cost criterion should ensure that it would be possible for
those who benefit from the project to fully compensate the
losers so that no one would be made worse off, and at least
some persons would be made better off. If compensation
were to be made, the benefit-cost criterion would appear
to be a reasonable basis for project selection. But in
fact, it is untikely that full compensation ever occurs,
and decision makers must consider the actual incidence of
losses and gains. However, the point is that with this
justification of the benefit-.cost criterion, it is necess-
ary to use willingness-to-pay to measure project benefits
and desired compensation to measure most losses.

Although many procedures based on willingness-to-pay
have been suggested for measuring the net economic value of
recreational resources, most of these earlier suggested

alternative procedures have later been found to be invalid.



Perhaps the most commonly employed fallacious method of
estimating net value has been the gross expenditure method
(discussed in detail by Brown, Singh, and Castle, 1964).
However, one method, the so-called "travel cost" method
has stood the test of time and is generally recommended for
use whenever possible (Dwyer, Kelly, and Bowes, 1977,
pp. 138-140). Some other recently suggested alternative
approaches, e.g., the household production function or the
Oliveira and Gordon (1976) approach might also yield useful
estimates of net economic benefits. However, those alter-
native approaches are beyond the scope of my study and
will not be used in this study, even though comparison of
net economic benefits estimated by the travel cost method
versus benefits computed by some other alternatives might
be interesting and useful. |
The travel cost methods have been used to develop
models for estimating the willingness of users to pay for
a site, resources, or area. This method can, if properly
applied, develop models that will provide estimates of
value that are highly useful for planning purposes. The
concept of the travel cost method appears to have been
first advanced via an ingenious suggestion by Harold
Hotelling (National Park Services, 1949), then developed
by the extensive research of Marion Clawson (1959), and is
discussed in more detail by Brown, Singh, and Castle, 1964.

More recent developments of this method are given by Dwyer,



Kelly, and Bowes, 1977,

The simple concept of the travel cost method,
according to Hotelling's letter to National Park Service
(Land and Recreational Planning Division, 1949), is the
following: Let concentric zones be defined around a rec-
reational site so that the cost of travel to ths site from
all points in one of'these zones is approximately constant.
The persons using the recreation site in a year, or a
suitably chosen sample of them, are to be listed according
to the zone from which they come. The comparison of the
cost of coming from a zone with the number of people who
do come from it, together with a count of the population of
the zone, enable us to plot one point for each zone on a
demand curve. By using an appropriate fitting process, it
is possible to get a good enough approximation to this
demand curve to provide, through integration, a measure of
the consumers' surplus resulting from the availability of
the recreational site.

The most important approach to the application of
the travel cost method was developed by Clawson (1959).

In his research, Clawson estimated the demand curve for the
recreational experience by plotting the number of visits
per 100,000 population in a distance zone as a function of
the estimated travel costs per visit in the given distance
zone. Clawson assumed that the visit to the recreational

site was the main purpose of the trip and, therefore, had



to bear all costs of the trip. Clawson's procedure is
simple and direct and has greatly influenced research in
resource economics. Nethertheless, certain limitations of
Clawson's model should be noted. As noted by Clawson
(1959) himself, "the correspondence between cost per visit
and number of visits per 100,000 based population may
include some variables, such as the cost of distance in
time, and to this extent may not represent a pure demand
curve showing the net relation between price and volume."”
Because of the effect of the time constraint, the Clawson
demand curve is an underestimate of actual demand'for
given resources, as explained by Knetsch (1963). 1In
addition to the complication of travel time, distance can
be expected to shift the demand curve to the left. The
greater the distance a zone is from a particular recrea-
tional site, the greater are the number of available
substitutes for that particular site, because other sites
become relatively cheaper in time and money. Thus, there
obviously exists a negative relationship between number of
visits and distance traveled. It would seem desirable to
take account of distance explicitly rather than indirectly,
if possible.

The approach used in this study was to use the
travel cost method in an attempt to estimate the net
economic value of the steelhead sport fishery of selected

Washington rivers. The major relevant variable that should



be included in the travel cost method is obviously trip
costs (travel cost per mile times miles traveled per trip).
Instead of recreational days, as in some of the previous
studies, fishing trips per capita was taken to specify the
quantity variable for recreational participation in this
study, following the recommendation of Dwyer, Kelly, and
Bowes, p. 132. The concentric zones éround each stream
were defined in terms of counties. In some cases, a
distance zone consisted of several counties. In other
cases a county was subdivided into two or more zones, if

there were enough observations.



CHAPTER 1I
SOURCE OF DATA

Before presenting the data processing and numerical
results of this study, the procedures used in obtaining
the sample will be presented in this section. First, it
should be noted that the data analyzed in this thesis were
kindly made available by Dr. Jack A. Richards, National
Marine Fisheries Service, Seattle, Washington. Dr.
Richards was in charge of constructing the questionnaire
(shown in Appendix A) and conducting the survey of
Washington Steelhead Sport Anglers. More details concern-
ing the survey and the characteristics of the anglers has
been given in an unpublished report by Richards and

Peterson (1978).

Sampling Design

An important factor influencing the selection of the
sample data was the decision to reduce error from memory
bias by mailing questionnaires to steelhead anglers at the
end of each month during the 1975-76 winter season. A
preliminary step before selecting the sample was to decide
the approximate number of questionnaires to be mailed
during the fishing season. Based upon cost per respondent
and an estimated 50% return, this figure was first set at

10,000. However, because names and addresses were



obtained by random selection from the 1973-74 and 1975
license files maintained by the Washington State Department
of Game, based on previous pilot surveys, it was estimated
that about ten percent of the survey would be undeliverable
due to inadequate address. Therefore, a somewhat larger
sample was selected to compensate for this deficiency in
addresses. A total of 10,238 questionnaires were actually
mailed during the winter season (see Appendix A for a copy
of questionnaire). A very small possibility existed that
the same individual might be selected from both the 1974
and 1975 license lists. About 3.4 percentl/ of the total
number of Washington steelhead anglers (for both 1974 and
1975 years) were included in the sample. Many individuals
would have held licenses in both 1974 and 1975. It was
estimated (by judgement) that a steelheader probably had
about a five percent chance of being included in the sample
from either the 1974 or 1975 license list.

The total of 10,238 questionnaires were mailed from
November 1975 to April 1976 with the size of each monthly
sample based on the approximate relative proportion of
steelhead caught for the same month during the 1974.75

winter steelhead season. A total of 1,172 of the mailed

1/ Total steelhead permits for 1974 143,697
Total steelhead permits for 1975 158,182

301,879
10,238+301,879=3.4%
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questionnaires were returned due to incorrect address
(11.4 percent). Reasons for the large number of undeliv-
erable questionnaires include incomplete address for the
randomly selected license-holder (as listed on the dealer
stub) and the long time between purchase of license and
mailing of the questionnaires. Slightly less than 60
percent were returned. This study was based upon the 5,377
returned questionnaires for the 1975-76 winter steelhead
season. A summary of the number of questionnaires mailed
each mohth and the corresponding response rate is presented
in the following table.

Table 1: Sampling and response rate for the 1975.76 winter
steelhead season

Number returned Number of
Number of due to incorrect questionnaires
questionnaires address & percent returned and /
Month mailed undeljiverable percent returned=
November 1016 108 (10.6%) 555 (61.1%)
December 2161 229 (10.6%) 1259 (65.2%)
January 2064 206 (10.0%) 1126 (60.6%)
February 2044 263 (12.9%) 992 (55.7%)
March 2036 245 (12.0%) 977 (54.6%)
April 917 121 (13.2%) 468 (58.87%)
Total 10238 1172 (11.4%) 5377 (59.3%)

Selection of Useful Data

Before proceeding to the analysis of the survey

data, it should be noted that based on the response to the

2/ Percent of those delivered to respondents.
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mail survey, only about one steelhead angler in ten keeps
a written record of steelheading activities (349 out of
3010 respondents, equal to 10.4%). Without this written
record, some memory bias was likely since some questions
were asked about fishing done several years prior to the
survey period. For the sake of minimizing memory bias,
data used for developing the travel cost model to estimate
net economic benefits were confined to the preceding month,
thus utilizing relatively current data from the question-
naire.

Information about the fishing activity during the
preceding month was obtained in Quéstions 14, 15 (see
Appendix A). Respondents were asked about the number of
steelhead fishing trips that were taken during the month.
Information requested included stream name, trip length,
fish caught, travel distance, transportation cost per
person, travel hours, and expenditures. Steelhead anglers
were asked about each of the first four fishing trips
taken during the month. Based on the response of 5,377
returned questionnaires, 4,073 respondents did not go
steelhead fishing: 204 respondents took one trip, 198
respondents took two trips, 148 respondents took three
trips, and 754 respondents took four or more trips,
ranging up to 28 trips. The number of available trip
observations, therefore, was 4,0602/.

The distribution of number of trips among individual
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rivers is shown in Table 2. Although there were 116 rivers
and streams involved in steelhead sport fishery according
"to the response of 4,060 available observations, only
those 13 rivers that had a total of 100 or more fishing
trips reported during the sample month are listed in
Table 2.

Table 2:+ The distribution of number of trips among

individual rivers with 100 or more reported
steelhead fishing trips

River name Total number of trips
Cowlitz 373
Green 222
Skykomish 188
Stillaguamish 181
Snoqualmie 163
Skagit 156
Puyallup 154
Humptulips 149
Toutle 148
Kalama 140
Lewis 118
Snohomi sh 107
- Chehalis 101

3/
Number of trips for which
information was available

on the questionnaire Number of Number of available
for each respondent respondents observations

1 204 204

2 198 396

3 ' 148 444

4 754 3016

Total 1304 4060
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It is well known that the larger the sample size,
the more accurate the estimate that can be obtained, since
theAsample variance becomes smaller as sample size incre-
ases. However, given the limited time for this study, the
sample used was confined to those observations correspond-
ing to five selected rivers (Cowlitz River, Green River,
Skagit River, Skykomish River, and Humptulips River).
This selection was primarily based on the popularity of the
river for steelhead fishing, as well as the relative
geographical location of each river to the other rivers.

Before using the travel cost method to develop
outdoor recreational demand models, some steps must be
taken to ensure a "good"” sample. First of all, those
trips where fishing was not the main purpose of the trip
were deleted since, for such trips, there was insufficient
information in the questionnaire to compute the amount of
travel cost that should be allocated to the steelhead
fishing. Secondly, as mentioned earlier, only a small
portion of respondents kept a written record of steelhead
activities. Therefore, some unreasonable data might have
been recorded due to memory bias. Two rules were followed
in order to exclude unreasonable data: (1) mileage
traveled per hour computed for each observation needed to
be in the interval from 20 to 80 miles per hour. (2)
travel cost per mile computed for each observation needed

to be in the interval from zero to 30 cents per mile.



14
Thirdly, those observations with incomplete information
items were deleted. Consequently, about 41 percent of
those observations corresponding tb the five selected
rivers were dropped because of unreasonableness or for
being incomplete. The number of usable versus deleted
observations for each of the selected rivers and the
corresponding percentage rate are shown in the following
table.

Table 3: Number of usable and deleted observations for
the five selected rivers to be analyzed

River name Deleted (percentage) Usable (percentage) Total

Cowlitz 117 (31.37%) 256 (68.63%) 373
Green 128 (57.66%) 94 (42.34%) 222
Skagit 58 (37.18%) 98 (62.82%) 156
Skykomish 83 (44.15%) 105 (55.85%) 188
Humptulips 62 (41.61%) 87 (58.39%) 149

Total 448 (41.18%) 640 (58.82%) 1088




15
CHAPTER III

ANALYSIS OF THE DATA
Formation of Distance Zone for The Travel Cost Method

Once the 1list of usable observations of steelhead
fishing on each river was obtained, the list was simplified
by group-printing each 'distinct' observation. At this
point, it should be noted that the total number of fishing
trips was the same as the total number of observations,
but the total number of fishing trips was not the same as
the total number of 'distinct' observations. For example,
the same respondent might have taken four fishing trips on
the Cowlitz river during the sample month. In this case,
four fishing trips or four observations were obtained, but
only one distinct observation can be counted.

After obtaining the list of distinct observations
for each river, the distinct observations were divided into
zones around each river. The concentric zones were defined
in such a way that the travel distance from all points in
one of these zones was approximately equal. Then, one zone
might be divided into several subzones, depending on the
number of distinct observations. One factor that needed to
be considered was that each distance subzone should contain
approximately the same number of observations, if the

travel cost demand function is to be estimated by ordinary
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least squares (OLS), as has usually been done. The reason
that approximately equal numbers per subzone are required
if OLS is to be used is because the property of homoskeda-
sticity is destroyed if unequal number of observations per
subzone is used, as explained by Johnston (1972, p.229).
However, in this study, the number of distinct observations
for each subzone could-not all be made exactly equal
because of a problem that existed. When several counties
were combined into one subzone or a populous county was
divided into several subzones, the number of distinct
observations for each subzone was difficult to set equal
because of the limited number of available observations in
some counties. How the zones were defined in terms of the
counties and how many subzones were constructed from each

main distance zone is shown in Table 4.

Specification Of Variables In The Demand Model

As mentioned earlier, the number of fishing trips
was selected as the unit of quantity for the dependent
variable. After summing the number of fishing trips for
each subzone, this number was divided by the population of
the subzone to give the per capita number of steelhead
fishing trips for each subzone. In most cases the subzone
population was the corresponding population of the county
(or counties if there were two or more counties in the

zone) divided by the number of subzones. For some cases
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the subzone population was simply the corresponding
-population of the county (or counties), if the zone consi-
sted of only one subzone.

Table 4: Zones and subzones in terms of the counties
included for each river

Main Number of
distance subzones County or counties included
River name _zone per main zone _in each main distance zone

Skagit 1 2 Skagit

Skagit 2 3 Island, Snohomish, Whatcom

Skagit 3 1 Douglas, King

Skykomish 4 3 Snohomish

Skykomi sh 5 3 King

Skykomish 6 1 Chelan, Douglas, Pierce,
Spokane

Green 7 4 King

Green 8 1 Kitsap, Snohomish

Humptulips 9 4 Gray Harbor

Humptulips 10 1 Kitsap, Pierce, Thurston

Cowlitz 11 1 Garfield

Cowlitz 12 2 Lewis, Okanogna

Cowlitz 13 1 Yakima

Cowlitz 14 2 Gray Harbor, Mason,
Thurston

Cowlitz 15 7 Pierce

Cowlitz 16 2 King

Cowlitz 17 1 Douglas, Franklin, Kitsap,

Snohomish, Whatcom

The survey information used in constructing
explanatory variables in the demand model was: (1) number
of people on the steelhead fishing trip; (2) mileage
driven on each round trip; (3) hours traveled per round
trip; (4) transportation cost for each person per round
trip. Transportation cost per trip was obtained by

calculating the number of people on the trip times trans-
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portation cost per person. The subzone values of the
variables included transportation cost per trip, mileage
traveled, and hours traveled. The values for these varia-
bles were computed by taking the simple average of all the
distinct observations in each subzone. Subzone values for
transportation cost, mileage traveled, and the correspond-
ing number of distinct observations in each subzone are
shown in Table 5.

A regression equation was estimated to find the
relationship between subzone transportation cost per trip
(SUTC) and subzone mileage traveled each trip (AVMILE).
Eighty-eight percent of the variation in SUTC can be
explained by AVMILE, which was included in the following
estimated equation.

SUTC = -1.1935 + .118301 AVMILE

(-1.258) (16.600)

Values of t are given in parentheses below the

estimated regression coefficients. Then, average mileage

traveled per trip was converted into average travel cost

by multiplying it by thq;postant).118301 dollars per mile.

The reason why the converted travel cost was used in the
demand model instead of the transportation cost given by
the respondents from the survey can be explained by two
points: (1) There exists a strong relationship between

distance traveled and number of fishing trips taken.
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Table 5: Number of distinct observations per subzone and
‘subzone values for transportation cost and
mileage traveled

Number of Average Average
distinct transportation mileage

River Distance observations cost traveled

name subzone each subzone per trip per trip
Skagit 1 8 6.375 65.000
Skagit 2 7 7.286 53.143
Skagit 3 10 8.900 97.600
Skagit 4 9 11.222 86.667
Skagit 5 9 9.889 96.333
Skagit 6 12 25.250 190.083
Skykomish 7 9 3.111 37.556
Skykomi sh 8 9 4,889 42.444
Skykomi sh 9 9 8.111 45,889
Skykomish 10 11 7.545 64.182
Skykomish 11 10 8.800 79.500
Skykomi sh 12 10 7.100 78.200
Skykomi sh 13 4 21.000 192.500
Green 14 11 5.273 46.818
Green 15 11 4,000 48.182
Green 16 11 2.818 34.091
Green 17 10 4.600 42.000
Green 18 11 4,727 72.182
Humptulips 19 10 7.200 58.500
Humptulips 20 10 7.000 50.000
Humptulips 21 10 8.400 61 .400
Humptulips 22 9 5.000 46,556
Humptulips 23 11 18.909 215.000
Cowlitz 24 6 11.667 137.667
Cowlitz 25 7 7.000 52.857
Cowlitz 26 6 4,333 57.500
Cowlitz 27 9 26.333 261,111
Cowlitz 28 11 13.182 109.091
Cowlitz 29 11 12.455 116.182
Cowlitz 30 9 15.333 152.222
Cowlitz 31 9 14,222 144.667
Cowlitz 32 9 15.778 163.333
Cowlitz 33 9 16.333 150.556
Cowlitz 34 9 14.000 153.111
Cowlitz 35 8 16.125 160.375
Cowlitz 36 8 16.500 174.375
Cowlitz 37 11 27 .364 228.182
Cowlitz 38 10 13,300 186.000
Cowlitz 39 8 51.250 338.125
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Mileage traveled can then be taken into account explicitly
by using converted travel cost. Consequently, specifica-
tion bias from ignoring distance can be avoided. (2)
Respondents in the survey tended to be more sure about
their mileage traveled than their transportation cost.
Using converted travel cost increases the reliability of
the data to be used. Consequently, more reliable and
consistent estimates of values can be obtained. Subzone
values for the basic variables used in the demand analysis
are presented in Table 6.

Another set of independent variables to be used in
the travel cost demand model consisted of indicator
variables, which account for the differences in per capita
participation rates among the five rivers. Futhermore, a
related set of independent variables needed to be consider-
ed since some interaction effects between travel cost and
individual river was expected. Even though the indicator
variables are dualitative, interaction effects were intro-
duced into the model in the usual manner, by including

cross-product terms.

Fitting The Regression Model

Based upon some considerations to be discussed
subsequently, equation (1) was fitted by ordinary least
squares (OLS). The dependent variable and explanatory

variables are the same as defined in the preceding section.
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Table 6: Subzone values for the basic variables used in
the demand analysis

Average Average Sample Number
travel hours steelhead of trips
Distance cost traveled fishing Subzone per capita
subzone per trip per trip _ trips  population _* 10000

1 7.960 1.625 21 28374 7.4010
2 6.287 1,571 10 24828 4.0278
3 11.546 2.400 20 138015 1.4491
4 10.253 2.222 11 124214 0.8856
5 11.396 2.222 21 124214 1.6906
6 22.487 4.500 15 1161891 0.1291
7 4,443 1.111 13 88067 1.4761
8 5.021 1.333 16 88067 1.8168
9 5.429 1.667 18 88067 2.0439
10 7.474 1.818 20 405419 0.4933
11 9.405 2.300 11 368563 0.2985
12 9.251 2.100 18 368563 0.4884
13 22.773 4.500 9 781989 0.1151
14 5.539 1.636 20 292279 0.6843
15 5.700 1.545 19 292279 0.6501
16 4.033 1,273 20 292279 0.6843
17 4.969 1.400 18 265708 0.6774
18 8.539 1.818 17 1523456 0.1116
19 6.921 2.000 14 15729 8.9009
20 5.915 1.600 21 15729 13.3514
21 7.264 1.900 14 15729 8.9009
22 5.508 1.444 22 141 56 15.5413
23 25.435 4.909 15 624966 0.2880
24 16.286 3.000 9 154590 0.5822
25 6.253 1.571 17 28629 5.9380
26 6.802 1.500 13 24539 5.2977
27 30.890 5.556 12 155516 0.7716
28 12.906 2.727 16 88714 1.8035
29 13.744 2.455 27 88714 3.0435
30 18.008 3.333 15 61339 2.4456
31 17.114 3.333 17 61339 2.7717
32 19,322 . 3.667 17 61339 2.7717
33 17.811 3.222 25 61339 4.0760
34 18.113 3.444 21 61339 3.4239
35 18.972 3.625 14 54519 2.5679
36 20.629 4.125 16 54519 2.9348
37 26.994 5.182 16 598475 0.2673
38 22.004 4.100 11 544069 0.2022
39 40.000 7.625 10 517750 0.1931
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NTRIP, = 5.70876 - ,986494 TRAHOUR,
L (5.340) (-0.502)
+ ,01774 TRACOST, + ,734541 D,
(0.050) L (0.405)
- 3.45474 D, - 3.49144 Dy + 10,7017 D,
(-2.214) (-1.111) (6.150)
- ,143098 D;*TRACOST, + ,069769 D,*TRACOST,
(-1.108) (0.638)
- ,042410 D,*TRACOST, - ,476669 D,*TRACOST,
(-0.090) L (.4.579) L
n= 39
R = 8668

where NTRIPi = Per capita number of steelhead fishing

trips from distance subzone i

'I‘RACOS'I‘.L = Average travel cost per trip from subzone
i to the river fished
‘[‘RAHOUR.1 = Average hours traveled from subzone i to

the river fished

,Dl' DZ' D3, D43/ = Indicator variables

for Skagit River
otherwise

Q= O O QO

for Skykomish River
otherwise

for Green River
otherwise

for Humptulips River
otherwise
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The numbers in parentheses indicate t-values of the
estimated regression coefficients. Both of two important
variables, travel cost (TRACOST) and travel hours
(TRAHOUR), fell far short of statistical significance. It
should be noted that the simple correlation coefficient
between travel hours and travel cost is high as 0.9932.
For this set of sample data, we are forced to drop TRAHOUR
due to the low t-value of both TRACOST and TRAHOUR, but it
does not mean that the variable TRAHOUR has no effect on
the dependent variable. The problem of multicollinearity
resulting from the high positive correlation between travel
cost and travel time might be reduced, if a larger set of
sample data could be used. However, such research is
beyond the time schedule of this study. The other vari-
ables with estimated coefficients that are not signific-
antly different from zero are D, D3, (DI*TRACOST),
(DZ*TRACOST), and (D3*TRACOST). Because high correlations
are expected between the variable D; and (DI*TRACOST) and
also between the variables Dy and (DB*TRACOST), only one
variable from each set was deleted.

Deleting TRAHOUR, Dl' (DZ*TRACOST). and

(D3*TRACOST), equation (2) was obtained:
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(2) NIRIP, = 5.47960 - ,156501 TRACOST, - 3.09157 D,
L (7.452)  (-4.362) (-4.251)
- 4.01727 D, + 10.2801 D

(-4.666) 3 (7.833) *

- ,102064 D;*TRACOST, - .467774 D,*TRACOST,
(-1.886) (-5.057)

n = 39
R = .8621

F6,32 = 33.33

The values in the parentheses indicate t-values for
that estimated regression coefficient. The F-.value shows
that the model is a good predictor. The R2 shows that 86
percent of the variation in quantity of trips are explained
by the variables included in the regression. The fitted
response function for each river, together with the actual
observations are presented in Figure 1.

One thing that might be interesting to point out is
that Figure ! makes clear for model (2) that the effect of
individual river upon quantity of fishing trips taken
depends on travel cost levels. For lower levels of travel
cost, according to Figure !, Humptulips River has a larger
number of fishing trips, but for higher levels of travel
cost, Cowlitz River shows the larger number of fishing
trips. Namely, Humptulips River tends to attract more
short-distance steelhead anglers from greater distances.
If comparisons are made among the five rivers, it can be

seen from Figure 1 that the Humptulips and Cowlitz rivers
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tend to attract more steelheaders from all distances than
the other three,

Equation (2) was considered to fit the observations
fairly precisely. But for certain observations, the
estimated per capita number of fishing trips is negative,
and needs to be treated as zero when the net economic
benefit is estimated. Using an exponential function to
fit the observed data can eliminate this problem.

Equation (3) was estimated for the sake of comparison.

Summary results from the computer output is the following:

(3) 1n(NTRIP.,) = 2.63446 - .113339 TRACOST,
1 (8.617)  (-7.522) L

- 2.04338 D2 + 1,09849 D,

(-6.605) (1.962)
- 088563 D;*TRACOST, - .466008 D *TRACOST,
(-3.816) L (-7.740) t
- ,090117 D,*TRACOST,
(-2.267) 1
n= 39
R = .8202
F6,32 = 24,33

Values of t are given in parentheses below the
estimated regression coefficients, and 1ln indicates the
natural logarithm. The F-value shows that the model is a

2 shows that 82 percent of the

good predictor. The R
variation in quantity of trips can be explained by this

fitted model. Again, TRAHOUR wasn't included in the model
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due to the problem of multicollinearity. The indicator
variables included in this model are not quite the same as
in the linear model. The fitted response function for
each river, together with the actual observations are
shown in Figure 2.

The following step was taken to see if the resultant
estimators of Equation (2) and Equation (3) were minimum
variance. Given the unequal number of observations per
subzone, this step was needed to test for heteroscedas-
ticity. The absolute values of the least-squares residuals
were plotted against the values of the corresponding travel
cost variable (see Appendix D, E), following a method
discussed by Johnston, p.220. Since there is no statis-
tically significant relationship between the absolute
values of the least-squares residual and the travel cost
variable, the assumption of homoscedasticity of the
residuals is apparently not violated. That is, the
estimated barameters in Equation (2) and Equation (3)
should be best linear unbiased estimators, since the
property of homoscedasticity is not violated (presuming,
of course, that the other necessary assumptions for COLS

are also fulfilled, which seems likely).
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CHAPTER 1V

ESTIMATION OF NET ECONOMIC BENEFITS

Willingness To Pay As A Measure Of Benefits

The Water Resources Council established the
"Principles and Standards for Planning Water and Related
Land Resources" (Water Resources Council, 1973) to aid the
public planning and decision making process. The
"Principles and Standards for Planning" specify that
positive benefits arising form increases in the output of
goods and services are to be measured in terms of willing-
ness of users to pay for each increment ofvoutput provided.

An approximation of willingness of users to pay for
particular recreation opportunities can be developed from
a demand curve, as discussed in detail by Dwyer, Kelly,
and Bowes (1977). A demand curveé/ or schedule indicates
the quantity of use that participants would be willing and

able to purchase at each price. A demand schedule is

S/ There are four important determinants of quantity
demanded: the price of the good under consideration, the
income of consumers, the price of substitutes and
complements for the good, and consumer tastes and prefe-
rences. A change in the price of a good results in a
movement along its demand curve, while a change in
other variables results in a shift of the demand curve.
For example, a decrease in income may shift the demand
curve to the left.
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illustrated by the line AB in Figure 3. In normal circum-
stances, if the price of a good diminishes, more of it is
bought; if its price increases, fewer units are taken.
Thus, demand curves generally have a negative slope. The
downward slope of a demand curve indicates that consumers
are willing to pa} greater amounts per unit for initial
units of a good than for later additional units. For
consumer goods or services, willingness to pay is an amount
approximately equal to the full area under the demand curve
up to the quantity demanded. Willingness to pay may be
described as the sum of two componen;s: the expenditure
actually paid plus any excess amount which consumers might
be induced to pay. As long as demand is negatively sloped,
this excess amount will be positive and can be defined as
"net willingness to pay", that is, total willingness-to-pay
net of actual expenditure. This excess amount above actual
expenditures is the approximate measure of the net benefits
gained by those individuals who have participated. It is
the maximum amount that these participants would be willing
to pay rather than forego the opportunity to participate
in the recreational activity. Net willingness to pay may
be approximated as the area under the demand curve above
the price line (i.e., excluding actual expenditures). )

The preceding measure of net willingness to pay is
an approximation, since if the initial units were sold at

higher prices, the consumer would find himself in a situa-
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tion similar to having his income reduced by the amount
paid in excess of the normal market price. The demand
might pivot to the left around the point of intersection
with the vertical axis. Such a demand schedule (income-
compensated) is represented by the dashed line AD in
Figure 3. The shift is referred to as an "income effect”.
If the income effect results in the curve shifting to the
left, then totai willingness to pay will be somewhat less
than the approximated area under the demand curve.
However, this effect is small for most goods or commodities
that do not take a large percent of the consumers’' income

(Willig, 1975), such as outdoor recreation.

Consumers' Surplus As A Measure Of Net Economic Benefits

Benefits are usually approximated by an area under

the actual demand curve. In Figure 3, if 0Q units were

OO "9
/

Quantity
FIGURE 3. THE DEMAND CURVE
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consumed at price P, benefits would be measured as the
area ACQO. This includes the actual expenditure PCQO,
plus an approximation, ACP of net willingness to pay.

This area ACP is usually referred to as consumers' surplus
since it approximates net benefits to consumers, or the
willingness of consumers to pay in excess of their actual
payment,

Using the area under the demand curve as an approx-
imatién of willingness of users to pay is satisfactory
only if the income elasticity of demand for a good is low
and the ratio of consumers' surplus to income is low as
noted by Willig, 1975. But these conditions are almost
always met for the recreation output of resource management
alternatives. If these conditions are satisfied, the usual
demand curve AB would nearly coincide with the income-
compensated demand curve AD, then consumers' surplus plus
the actual expenditure, ACQO, will closely approXimate the'
total willingness to pay, AECQO. Therefore, net willing-
ness to pay can usually be approximated by consumers'’

surplus (ACP) to measure net benefits.

Estimated Net Economic Benefits

Since estimated consumers' surplus is recommended
for measuring net economic benefits, given the estimated
travel cost-based demand functions, Equations (2) and (3),

it is relatively simple to estimate the net economic
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benefits. For each subzone an estimate of the area bene-
ath the demand curve, but above the presently incurred
travel cost, is needed. For Equation (2), the consumers'
surplus per capita for the steelhead angler in the sufvey

for subzone i is obtained by computing the following area:

s
"

(Est(NTRIPij))(TRACOSTj

- TRACOSTij)/Z

where Est(NTRIPij) is the estimated per capita number of
trips to be taken to river j in subzone i. ].“RACOST.lj is
the average travel cost per trip from subzone i to river 3.
TRACOST? is the 'critical' travel cost level for river j
that would just force anglers to stop fishing. That is,
for fitted response equation: Est(NTRIP.lJ.)=aJ.-bJ.*TRACOST.lj
let Est(NTRIPiJ)zo, then TRACOST3=aj/bj.

For Equation (3), the consumers' surplus for subzone

i is obtained by evaluating the definite integral:

\SOQ

where aj is the estimated constant term of the fitted
natural logarithm response equation of river j. Bjis the
estimated coefficient of TRACOST of the fitted natural
logarithm response equation of river j. aj and Bj vary
from river to river, depending upon the indicator variables
or the crosé-product terms, ‘respectively.

Computing the consumers' surplus per capita for

each subzone, then multiplying by the subzone population,
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the consumers' surplus for the sample steelheaders in each
subzone was obtained (detailed computation are shown in
Appendix B and C). Summing the consumers' surplus for
each’of the subzones that had fishing activities on the
same river gave an estimated net economic benefit for the
sample steelheaders of each of the five rivers (as shown
in Table 7). Dividing the sum of the estimated net econo-
mic benefit for the sample steelheaders of each river by
the total estimated number of tripslto be taken gave an
average net economic value of $6.21 per trip for Equation
(2), or $6.79 per trip for Equation (3). According to the
survey sample used, average fishing days per trip was 1.15.
Thus, net economic benefits per fishing day, based upon
transportation costs only, is $5.40 for Equation (2),
versus, $5.90 for Equation (3).

" Table 7: Estimated net economic benefits for the sample

steelheaders of each of the five rivers based on
transportation costs only and Equations (2) and

(3)

Estimated net benefits Estimated net benefits
River name based on Egquation (2) based on Equation (3)

Skagit 650.51 461 .83
Skykomish 614,60 1,019.36
Green 175.52 184,20
Humptulips 679.16 417.30
Cowlitz 3,345.88 2,749.60

The estimated net economic benefit based on travel

cost of $5.90 per fishing day obtained in this study is
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relatively low compared to some of the previous studies,
e.g., $21.77 per S-S day in terms of 1974 dollars based on
the 1962 survey of Oregon salmon-steelhead sport anglers
(Brown, Larson, Johnston, Wahle, 1976). It should be noted
that the cost per day used by Brown, Larson, Johnston, and
Wahle included all expenditures of the fishing trip, such
as food, lodging, charter boat and guide service fees,
bait, etc., as well as ;ransportation costs. Transporta-
tion costs accounted for only 29.32 percent of the total
trip expenses (Brown, Singh, Castle, 1964, p.27).
Therefore, a model based only on the transportation cost
should predict a value of about only 30 percent that of
the Brown-Larson-Johsnton-Wahle model, i.e.,
0.2932*($21.77)2%6.39, not far from the $5.90 per steelhead
fishing day predicted from Equation (3). However, since
the steelhead anglers must incur all the trip expenses in
order to fish, a more accurate estimate of the net economic
benefit per angler day would be $5.90+0.29322$20, based

upon the analysis in this thesis.

Relation Of Catch To Value Estimated

The difference in values between the estimate of
$20.0 obtained in this study and the estimate of $21.77
obtained in the study by Brown, Larson, Johnston, and
Wahle is fairly small. However, another factor that

should also be considered is fish-catch. During the



36

1975-76 winter, steelhead sport harvest was the lowest on
record with only 47,887 caught. Before 1975-76, the
previous low catch (69,730) was recorded for the 1969-70
season (Washington State'Department of Game). To give a
further indication of how low the catch of 47,887 for
1975-76 was, note that the steelhead catch ranged from
over 100,000 to 150,000 fish per winter season during the
1960's, except for the 1969-70 season.

Some idea of the relation of catch and value can be
obtained from the figures in Table 8:

Table 8: Sport catch and estimated net economic benefits
for each river, based upon all fishing trip

expenses

Estimated
River name Fish-catch net benefits
Skagit 1,512 1,576
Skykomish 3,150 3,475
Green 1,569 628
Humptulips 795 1,422
Cowlitz 9,161 9,379

Data source of fish-catch: Washington State Department of
Game.,

Data source of net benefits: estimated based upon Equation
(3) and divided by 0.2932.

A linear equation was fitted by OLS between sport

catch (CATCH) and estimated net benefits (SCS):

(6) SCS, = 1.0216 CATCH,
(17.256) J



37
RZ = 0.9867
Value of t is given in parentheses below the estimated
regression coefficients, j indicates river j. The strong
relation between (SCS) and (CATCH) may be an explanation
of the slightly lower estimated net economic value of $20

per steelhead fishing day, resulting from the lower fish

catch during the 1975-76 winter season.

Estimated Net Economic Benefits For All Washington Rivers

The estimated net economic benefits from steelhead
sport fishing for all Washington rivers can be obtained by
blowing up the estimated net benefits for the five selected
rivers. The estimated net economic benefits for the sample
steelheaders of the five selected rivers based on all
fishing trip expenses and Equation (3) was $16,480. To
find the sample "blow-up" factor, the total number of
steelhead permits for 1975 (158,182) was divided by the
number of questionnaires returned (5,377 from Table 1), or
158,182+5,377229.41826. Therefore, estimated net economic
benefits were (29.41826)*%($16,480)28484,813 for all
steelheaders who had fished on these five rivers. As the
number of available observations for all Washington rivers
was 4,060, and the number of available obserQations for
the five selected rivers was 1,088, the estimated net
economic benefits, $484,813, for the five rivers multiplied

by the factor, 4,060+1,08823,7316, equals about $1,809,000,
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which gives an estimate of net economic benefits from
steelhead sport fishing for all Washington rivers. This
estimated value divided by the fish catch of the 1975-76
winter season gives a value of $37.78 per fish. This
estimate of value could then be used as additional inform-
ation for computing benefit-cost ratios for steelhead
fishing enhancement measures, such as fish hatcheries or

stream improvements for spawning (Brown and Larson).
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CHAPTER V

SUMMARY AND CONCLUSION

Net economic value for steelhead sport anglers of
selected Washington rivers was estimated from data obtained
by a mail survey conducted by Dr. Jack Richards of the
National Marine Fisheries Service in Seattle. A total of
10,238 questionnaires were mailed in the survey, with
questionnaires being sent during each month of the 1975-76
winter steelhead fishing season in an effort to minimize
memory bias. Approximately 60% of the mailed question-
naires were returned. The analysis in this study was based
on the 1,304 respondents who had gone steelhead fishing
during the month preceding the date the questionnaire was
mailed.

It was estimated that the average trip of recreatio-
nal steelheading had a net economic benefit of about $23.
This amount is the maximum that steelheaders would be
willing to pay rather than forego the opportunity to part-
icipate in this recreational activity. The net economic
benefits from steelhead fishing for all Washington rivers
was estimated to be about 1.8 million dollars for 1975-76
winter season. The estimates should be useful in research
or policy analyéis associated with fishery enhancement
programs. For example, the estimate could be used to help

measure the benefits from steelhead fish hatchery constru-
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ction or improvement (e.g., Brown and Larson). Namely,
the benefits of the steelhead fishery to be gained can be
divided by the associated costs to compute the benefit-
cost ratio of various fishery enhancement measures.

Since the five rivers that the estimates were based
on are ranked within the top 16 winter-run steelhead
streams for steelhead fishermen during the 1975-76 winter
season (Cowlitz River, number one; Skykomish River, number
two; Green River, number seven; Skagit River, number eitht;
Humptulips River, number 16), the travel cost-based
estimates of net economic benefits are very likely higher
than if all rivers involved in steelhead sport fishery in
Washington had been included in the analysis. On the other
hand, however, the very low sport catch recorded for the
1975-76 winter season would be a factor causing the
estimated benefits to be too low, (A significant statisti-
cal relationship was found between estimated net economic
benefits and fish catch.) More precise information, such
as fish catch per hour, would be required to further
clarify the relationship between fishing success and
estimated value.

Certain other limitations pertaining to the
estimated net economic benefits should also be noted.
Firstly, in this study, the travel time variable was
deleted due to the problem of multicollinearity resulting

from the high correlation between travel cost and travel
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time. The failure to capture the effects of travel time
leads to an underestimation of benefits. Although the
overestimation results from ignoring the substitutes, this
effect may be reduced by considering distance traveled
explicitly, If possible, future studies should measure
the substitute effect carefully to improve the estimates.
- Nevertheless, despite these limitations, the estimate of
$23 per winter steelhead fishing trip, or $20 per day of
steelhead fiéhing. is thought to be a reasonable estimate
of willingness to pay, given the 1975-76 winter steelhead

fishing conditions.
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1975-76 WASHINGTON STEELHEAD ANGLING SURVEY

Oear Steelheader:

We need your help to evaluate the quality of steelhead fishing. Changes. in spawning areas, differences
in water quality, location of fish hatchery sites, and management requlations may affect steelhead angling.

The results of this survey will help to indicate what sportsmen think about' changes 1n the quality of steelhead
fishing.

You have been selected as a part of a random sample of sportsmen who obtained steelhead punch cards.
Your responses will provide important information to help us maintain and {mprove steelhead fishing. Please
complete the questionnaire as fully as possible and return it to us. Your responses will remain confidential,
and be used for no other purpose than to provide. information to help in planning ways to improve steelhead
angiing. You may omit any questions you prefer not to answer.

After you have answered the questions, just fold the questionnaire so the address on the back can be
seen, and drop it into the mail. No stamp is needed. Thank you for your assistance.in. this survey.

Sincerely,
b R

Jack A. Richards
Regional Economist

1. “hat sncuia be Zcone 22 impreove ste2inaad fiining in Wishington?

2. nave you fished for staglhead 3t anytime since 13727

ve€S () [ 1f you answer "ves" to this question, please turn (o0 page two.

[T you have not rished for staethead since 1972. which of the tollowing was the sinale most
important reason you did not? .

40 () { ) Expected poor fishing ) Lacked time tc soend fishing
( ) Fishing area too crowded ) Othar reasons (please entar):
{ ) Prefaerred other types of recreation
() Travel cost too great

[f you have not fished for steelnhead since 1572, you 'need not answer the remaining questions.
Thank you for responding, please mail the questionnaire back to us.




. How many days did you go steelhead fishing in the following seasons?
Please fi11 in the number of days you fished in each season.

Number of Oays Number of Days Number of Qays Number of Qays
___Summer 1972 ___Summer 1973 —Summer 1974 ___Summer 1975
_Ninter 1972-73 __ MWinter 1973-74 __ Winter 1974-75 _ Winter 1975-76
How many days do you usually spend on an average steelhead fishing trip?

. How would you rate the quality of fishing during the following sesasons?
Excellent Good Fair Poor Very Poor 0id Not Fish -

Summer 1972

Winter 1972-73 ) (

Summer 1973

Winter 1973-74 ; 2 2

Summer 1974 ) () (
SRS 2
) () (

~———
P
vq

— e S e S

Winter 1974.75 ;
Summer 1975 )
Winter 1975-76 ()
. Listed below are some of the things which many peopie consider part of the enjoyment of a steelhead trip,

Please rank them by putting a 1 for the item that contributes the most to your enjoyment, a 2 for the item
that contributes next most to your enjoyment, down to a 10 for that which contributes the least. I[f some
item does not contribute anything to your enjoyment then leave it blank. Please rank the quality for each
of the ] streams.

he Streams You Fished
How do you rank these items? st Most en nd Most en Jrd Most Often
Enjoying the scenery
The satisfaction of catching steelhead
Solitude, getting away from people
Being with friends or family
Traveling to the fishing site
gating the fish you catch
fasy access to fishing areas
Being outdoors
The sport of steelhead fishing
Relaxation

nn
[T
T

. How many days a year would you go steelhead fishing in the stream you fished most often {f you expected

to catch: (If you would not fish, please put a 0).
ays

If you expected to catch one fish for 1 day fishing, how many times would you go?
If you expected to catch one fish for Z days fishing, how many times would you go?’
If you expected to catch one fish for J days fishing, how many times would you go?
If you expected to catch one fish for 5 days fishing, how many times would you go?
1f you expected to catch one fish for 8 davs fishing, how many times would you go?
[f you 2¥pectad to catch ane fish for 14 days fishing. haw many times would you gn?

[T E

. There are a number of reasons which might make it difficult to go steelhead fishing. Some are listed
below. Please rank them by putting a | for the itém wnich would limit your fishing the most, a 2 for
the thing which {s next most likely to limit your fishing, etc., down to a 10 for the thing which is
least likely to limit the number of times you fish for steelhead. [f some Ttems are not important you
may omit them. Please rank the difficulttes for each of the 3 streams.
The Streams You Fished
How do you rank thess itams? TSt Most U?tgﬂ 2nd Most Often Ird Of ten
Poor access to fishing areas
Not enough time to go fishing
Other recreational interests
including other types of fishing
Conflict with family or work
Cost was too high
Fish run was too low .
Too many fishermen
Travel required to.go fishing is
unpleasant
Weather conditions
Other (Please enter):

x|
o
"

2]

| HHIT I

[ LT
[T

What type of steelhead fishing do you do? ( ) Plunking ( ) Orift { ) Boat { ) Other:

————



[JUNE. 1974 to MAY, 1975’
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Please answer the following questions about the fishing equipment you and members of your household now own.

Rods, Reels Special . Boat, Motor Camping Other, Please
and Tackle Clothin and Equipment Equipment ‘Specify:
00 you now own this? “Yes { | Yes () Yes { ) as es
No () N () N () No_ { { No } }
What was the approx-
imate purchase price? S_____ . S S T  J
What §s the current
value for each of the
ftems? S $ o L S S S
What percentage of
these ftems are for
steelhead fishing only? b4 b4 1 b4 ]
Please fi11 in the answers to the questions below for each of. the streams you fished from
June, 1974 to May, 1975. Most of the questions refer to your usual or average trips.
The Streams You Fished
Ist Most 2nd Most 3rd Most
0ften Often Often

Please name the 3 streams in which you did the most
steelhead fishing,

How many trips did you take to each stream?

How many steelhead did you catch in each stream?
(Total catch for the year).

How many people usually were in your party when you
fished each stream? (Include yourself)

How many days did the average trip last?

About how many hours did you, yourself, spend fishing?

Was steelhead fisning the main purpose of this
trip? (Please write YES or MQ}.

About how many miles did you usually travel
(round-trip) only for the purpose of fishing? (I[f
fishing was part of a trip made mainly for another
purpose, please enter only the extra distance
traveled for fishing.)

Approximately how many hours did you usually travel
(round-trip) for the purpose of steelhead fishing

only?

About how many dollars for each person did the
transportation on each fishing trip usually cost
your household? ([nclude the round-trip costs only
for miles traveled mainly for the purpose of fishing.

Approximately how much was usually spent by your
household for the following on an average steelhead
fishing trip, [f no money was spent, please put Q

‘a. Llodging or camping-
parking fees

b. Food

¢. Tackle, baft, etc.

d. Guide services

e. S8oat expenses

f. Other:
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12. Suppose that you owned the right to fish for steelheed and could sell this right for any area to others.

nkIfmuﬂﬂﬁdwhommwmmn(MmMrﬁdmmwh

If you s01d your right to fish during June, 1974 to May, 1975, you could not have fished for steelhead in
that aree but you could have fished for steeThead in other areas or for other kinds of fish in any area.

What is the least amount of money you could have been paid before you would have sold your right to fish

for steelhead fn each area from June, 1974 to May, 19757 (Please check one for each stream.)

hed
The Stream You Fished The Stream You Fished The Stream You Fis
1st Most Often 2nd Most Often jrd Most Often
Up to $5.00 Up to $5.00 . Up to $5.00
Sg.ol io 10.00 $5.01 to 10.00 $5.01 to 10.00
$10.01 to 25.00 $10.0) to 25.00 ; $10.01 to 25.00
$25.01 to 50.00 $25.01 to 50.00 $25.01 to 50.00

$50.01 to 100.00
$100.01 to 250.00

100.01 to 250.00
$100.01 to 250.00 $100 Lo ol 5 500 00

$250.01 to 500.00 $250.01 to 500.00

Over $500.00 g Over $500.00 Over $500.00

Would not sell at Would not sell at Would not sell at
any orice any price any price

$50.01 to 100.00 E $50.01 to 100.00

————

The questions below refer to your steelhead fishing experience during the past several years. We
recognize that it is hard to remember exact answers; but please answer as accurately as you can.
(If necessary, please give us your best estimate.)

What was your

Qates Streams You Names of How often did What was your average round
fished Streams you fish in total yearly trip mileage
each stream catch to each stream

June 1972 st Most Fished
through
May 1973  2nd Most Fished

3rd Most Fished

June 1973 st Most Fished
through
May 1974  2nd Most Fished

Ird Most Fished

June 1974 st Most Fished
through
May 1975  2nd Most Fished

Ird Most Fished

June 1975 1st Most Fished
through
Present 2nd Most Fished

3rd Most Fished

May '75) and summer. (June 74 throuoh October '75)
steelhead seasons nlease answer the following ouestion.
If not. please continue to next page.

[ value one {1) day of winter season steelhead fishino

as equal to° N

CHECK less than % day of summer season steelheadina
ONE to | day of summer season steelheadina

ONLY to 2 days of summer season steelheading

to 4 days of summer season steelheading
to 5 days of surmer season steelheading
to 1N days of summer season steelheadina
more than 10 days of summer season steelheadina

i
2 to 3 days of summer season steelheadino
3
4
H

(
(
(
(
(
(
(
(
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5 .
If you did not fish for steelhead during February, 1976;' please skip to question 16.

{Slease cante

The folicwing questivns refer Lo yoar fishing artivities during the month of february, 1675 only. Some ot
the cuesticns are similar to those ySu answered relatino to th= 1974-75 season but we wouid aico iike to
krow how they compare with your fishing juring february, 197€

For eacn of the first four steelhead fishing trips you took durino Feoruarv, 1976, please indicate what stream
you fished, 1f you tooh more than four trips, please state the total number of trips taken . If you
tock no trips during fedruary, 1976, please skip to question }6.

Hame of Stream Date Name of Stream . Date

Trip 1 : - . Trip 3

Trip 2 " Trip 4

Slease fill in the onswers to the questions below about your first four fishing trips for steelhcad ouri'q
february, 1976.
Triocl Trip 2 Trip 3 Trip 4

How many days 6id the trip last?

QOn how many days 31d you, yourself, fish?

-
~bout how many steelnead did you, ycurself, catcn?
How mary necole went with you on this trip?

ticw mapy of these ccople fished? - ’ o

,
T ibeut how many Foure 2id you, yourself, spend.Fishing?

;24 ficaing the main purgose of this travel?
r )

HERRN

Was stes

Adcut how many <%l

g 4i4 you iravel (round-trin} oniy for the
purgese of fish

£3? {if the Tishing was pert of 3 trip mace

" mainly for arother ouroose, slesse antar gnly tne 24«tr2

ing

dis:ance traveled fcr fizhid

Acprosimately how wany hours dig ;ou traval ‘round-lnio) only
T3 tha purcose af stasihzad fishiagl

LLr.% N3 many C3iarie T4 esch persan cid the Iransgorcation | . .
we zlage that you went fisning cast? incluce the -
Yy oJrg-=1rin) cosc crly Tor the surpose of steelhead fishing. .

e

21y Aacw much was uswally spent by your nousehcld for
«ing cn each steeihead fishing trip: .

3. Ledging or camping-geriing
feas

2. Feed

¢. Tazkles, Bait, etc.

4. Guide Servize

e. 30at Expenses

{f. Qther:

sretavesase-ctseccasecasntacacsatessusatsesttete

16. For how many years have you fished? ' ‘for steelhead years
for other fish- - years
"—=17. What is your age? ) . Sex?

~18. Do you keep a'log (f.e., written record) of your steelhead fishing
activities: o .

= o Yes () No ()
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V9. what 4s your occupation? In additfon, if you are retired, please state your former
pccupation: .

20. Where do you live?

City State {ip Code

21. Which of the following categories comes closest to the total income of your household
last year, from all sources.

} Under $2,500 () $8,000 - 9,999 ) $20,000 - 24,999
) $2,500 - 4,999 2 ; $10,000 - 14,999 $25,000 - 29,999
} $5,000 - 7,999 $15,000 - 19,999 $30,000 - or over

22. If you would 1ike to recefve a- copy of the results of this survey, please give us your
name and street address.

Thank you very much for your participation in this survey. Please add any comments you
would 1ike to make about steelhead fishing in Washington.

ARG ees=ees

UNITED STATES OEPARTMENT OF COMMERCE

National Oceanic & Atmospheric Admin.
National Marine Fisheries Service
1700 Westlake Avenue North #0RTAGH AN F183 PAID

Seattle, Washington 98109 Us.mait
]

UNITED STATES OEPARTMENT OF COMMERCE
National Oceanic & Atmospheric Admin
National Marine Fisheries Service
1700 Westlake Avenue North
Seattle, Washington 98109




AFFENDIX B: COKFUTATION OF CONSUMERS” SURPLUS RASED ON EQUATION (2)

AVERAGE ESTINATED ESTIHMATED PER ESTIHATED
STREAM MILEAGE FER CAFITA CAFITA SUBZONE SUBZONE  SURZONE
AND  TRAVELED  NUMBER OF CONSUMERS” FOPULATION CONSUMERS-
SUBZONE PER TRIFP TRIFS # 10000 SURPLUS # 10000 / 10000 SURPLUS
1 1 65.00 3.47135 23.371 2.8374 66.883
1 2 93.14 3.83403 28.723 2.4828 71.313
1 3 97.60 2.49417 . 13.8013 166,027
1 4 84.67 2.82840 15.472 12.4213 192,182
1 3 96.33 2.53292 12.406 12,4213 154.103
1 6  190.08 -.33475 217 116.1391 29.177
2 7 37.56 1.69272 ?.134 8.8087 80.419
2 8 42,44 1.60221 8.201 8.8047 72.228
2 9 43.89 1.53844 7.3612 8.8067 56,593
210 63.18 1.21827 4.742 40.5419 192.240
2 U 79.30 918135 2.682 36.8563 78.832
2 12 78.20 74022 2.824 36.8563 104,092
2 13 192.30 -1.17593 4,418 78.1789 J435.437
3 14 45.82 .99353 1.133 29.2279 33.417
3 13 48.18 .37028 1.039 29.2279 30..36%
3 18 34.09 83116 2.207 29.2279 64.309
3 17 42.00 468473 1.498 26,5708 39.801
3 18 72.18 12594 <031 132.3455 7.72
4 19 28.30 11.43934 104.808 1.3729  144.8390
4 20 30.00 12.06708 116.627 1.3729 183.439
4 N 61.40 11.22517 100.921 1.5729 158.735
4 22 46.56 12.32144 121.396 1.41356 172,129
4 23 113.00 -.118354 011 62.4966 704
3 24 137.67 2.73081 27.443 15.43590 424,238
3023 22.86 4.30099 64,725 2.8629 135.299
9 26 37.30 4.41504 62.276 2.4339 152.820
327 281.11 64533 1.331 15.5316 20.69
3 28 109.09 3.43987 38.245 8.3714  339.289
3 29  116.18 3.32839 35.398 8.8714  314.026
3 30 t82.22 2.66133 22.628 6.1334  138.788
5 31 144,67 2.80121 25.069 6.1334 153.760
3 32 163.33 2.453561 19.265 6.1334 118.140
5 33 150.36 2.69218 23.134 6.1334 142,024
3 34 153. 11 2.64487 22.349 6.1334 137.074
9 33 160,38 2.51038 20.134 2.4519 109.74%
3 36 174.38 2.23118 16.191 J.4519 88.272
5 37 228.18 1.25499 3.032 99.8475  301.148
5 38 184.00 2.03594 13.243 94.4069 720,513
g 39 338.13 -.78052 1.946 31.7275¢0 100.772
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APFENDIX C: COMPUTATION OF CONSUMERS~” SURFLUS BASED ON EQUATION (3)

0 e R R = - - ———— = = -

ESTIMATED :
AVERAGE FER CAFPITA  ESTIMATED PER ESTIHATED
STREAM MILEAGE NUMBER OF  CAFITA SUBZONE SUBZUNE  SUBZONE
AND  TRAVELED TRIPS # 10000  CONSUMERS’ FOPULATION CONSUMERS”
SUBZONE FER TRIF (IN LN FORM) SURPLUS #* 10000 / 10000 SURPLUS

1 1 65.00 1.08192 14.613 2.8374 41.463
1 2 53.14 1.36313 19.397 2.4828 48.157
1 3 760 .30327 6.708 13.8013 92.575
1 4 Bé.67 .36441 8.709 12,4213 108.180
1 5 96.33 .33352 6.914 12.4213 83.874
1 b 190.08 -1.90571 737 116.1891 8%5.383
2 7 37.36 08733 7.630 8.8067 84.8190
2 8 42,44 02198 9.019 8.8067 79.429
29 45.89 -.02421 B.612 8.8067 73.844
2 10 63.18 =.23607 6.830 40,9419 276,895
2 1 79.50 -.47487 5.488 36.3563 202,255
2 12 78.2 -.45744 3.584 36.8563 2035.811
2 13 192.50 -1.98998 1.206 78.1989 94.314
3 14 46,82 -.97433 972 29.2279 28.407
3 15 48.18 =.667279 .885 29.2279 23.873
3 1a 34.09 .29794 2.325 29.2279 67 .761
3 17 42.00 -.24411 1.352 26.5708 35.929
3 18 72.18 -2.31268 A7 152.3436 26,032
4 19 38.50 2.32495 50.264 1.5729 79.059
4 29 30.00 2.52933 61.674 1.5729 97.004
4 81.40 2.25516 46.874 1.5729 23.729
4 22 46,56 2.461244 7.008 1.4156 94.852
4 23 215.00 -1.44173 1.163 62.49664 72,655
3 24 137.67 .78861 19.414 15.4370 300.117
9 25 52.86 1.92573 60.529 2.8429 173,288
5 26 57.50 1.86349 96.873 2.4539 139.567
5 27 261.11 -.86634 3.709 15.9316 57.683
5 28 109.909 1.17174 28.478 8.8714  232.640
5 29 116.18 1.07448 25.895 8.8714 229,725
5 30 152,22 .9393435 15.972 6.1334 97.961
5 3 144,67 .69476 17.675 6.1334  108.403
5 32 163.33 .44447 13.751 6.1334 84.402
5 33 150.54 .61380 16,333 6.1334 100,17

5 34 153.11 .38153 15.783 65,1334 ?6.800
5 33 160.38 .48414 14,318 ' 5.4319 78.040
5 36 174,38 .29442 11.867 - 5.4519 54.700
5 37 228.18 -.42502 5.768 39.847% 345.210
35 38 184.00 140546 10,135 54,4069  §52.433
5 3% 338.13 -1.89913 1.321 91,7750 63.383
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