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Outdoor Recreation Demand and Expenditures.
Lower Snake River Reservoirs

EXECUTIVE SUMMARY

Two surveys were conducted on recregtionists a the Lower Snake River reservaoirsfor the
purposes of : (1) measuring willingness-to-pay for outdoor recreation trips and, (2) measuring
expenditures by recregtionists. The recreation survey was focused on persons that did not list fishing as
thelr primary activity. Anglerswere surveyed in a separate study.

The surveys were conducted by asingle mailing using alist of names and addresses collected
from recreationists at the reservoirs during May through October, 1997. The outdoor recregtion travel
cost demand survey resulted in 408 usable responses and the outdoor recreation input-output spending
survey received 367 usable responses. The response rate for the complex travel cost questionnaire
was about 65 percent. The response rate on the detailed input-output survey was 64 percent. The
high useable response rate is thought to be a result of the excellent impresson made by the initid on-gte
contacts by University of Idaho students, the return address for the questionnaire to the University of
Idaho, and a two dollar bill included as incentive.

The outdoor recreation demand analysis used a model that assumed recreationists did not (or
could nat) give up earnings in exchange for more free time for outdoor recregtion. This mode requires
extensve data on recregtionist time and money condraints, time and money spent traveling to the
reservoir outdoor recregtion stes, and time and money spent during the outdoor recregtion trip for a
variety of possible activities. Thetravel cost demand mode related outdoor recregtion trips (from
home to Site) per year by groups of recreationists (average about 8.364 trips per year) to the dollar
costs of the trip, to the time costs of the trip, to the prices on subgtitute or complementary trip activities,
and other independent variables. The dallar cost of the trip was based on reported travel distances
from home to site times the average observed (in~sample) cost of $0.202/mile for acar divided by the
average party size (4.87) yielded 4.12 cents per mile per recreationist.

The primary objective of the demand analysis was to estimate willingness-to-pay per trip for
outdoor recregtion a the reservoirs. Consumer surplus (the amount by which total consumer
willingness-to-pay exceeds the costs of production) was estimated at $71 per person per trip. The
average number of outdoor recregtion trips per year from home to the Lower Snake River Reservoirs
was 8.364 resulting in an average annud willingness-to-pay of $596 per person per year. Tota annua
willingness-to-pay by recregtionists a the reservoirs, was estimated at $31,578,464 (see pages 37-41).

The outdoor recregtionist input-output spending survey collected detailed information on the
types of purchases and the place the purchase occurred. Separate data were collected for the trip to
the reservoirs, while on-gte at the reservoirs, and on the trip home. Expenditure data for some 26
sdler categories were obtained. The data allow measuring the average expenditure by type of purchase
for various distances from the reservoirs. The name of the town nearest where each purchase occurred
was collected alowing estimation of average purchases for each of the sdller categoriesfor alarge
number of towns and counties.,



Average group expenditures were $524 per trip and the group size was 4.87 persons.
Recreationist spending per person per trip was nearly $108 ($524/4.87). Recregtionistsin the input-
output survey averaged 10.74 trips per year (compared to 8.364 tripsin the travel cost demand
andysissurvey). Thus, average annua spending on trips to the reservoirs per recreationist was $1,156.
Recreationist spending that occurred during the Lower Snake River reservoir outdoor recregtion trips
excluded spending made while traveling to other outdoor recrestion sites and excluded mgor purchases
of boats or other gear, maintenance, storage, insurance and other non-trip related outdoor recreation
costs. Recredtionidt trip expenditures included any non-outdoor recregtion related purchases made
during thetrip. Tota annua spending by recreationists was estimated at $61,249,504 per year.

The outdoor recregtion “demand” and “ spending” surveys provided detailed information on
samples of individuals who participated in outdoor recregtion on the four Lower Snake River
reservoirs. The information provided by these samples was used to infer the spending behavior of
recreationists on the Lower Snake River reservoirs. In capsule, the data collected by the demand
survey provided information that was used to estimate the “willingness-to-pay” (margind benefits) by
consumers for various amounts of outdoor recregtion. Estimation of the margind benefits (demand)
function alowed caculation of “net economic value’ per outdoor recreation trip. The outdoor
recregtionist spending survey showed spending patterns useful in estimating the stimulus to jobs and
business sdles in the region created by recreationists attracted to the reservoirs. The total economic
effects of sportfishing include both the initid soending stimulus on sdes, employment, and persond
income and the indirect economic effects as the initid gpending effects soread throughout the local
economy. This sudy estimates the initid economic effects which will be used in a separate economic
multiplier sudy that estimates the totd economic effects. The surveys aso provided information on
trangportation, lodging, and other outdoor recreation activities enjoyed by outdoor recrestionists while
at the reservoirs.

Funded by, Department of the Army Corps of Engineers WalaWalla Digtrict201 North Third
Avenue Walla Walla, Washington 99362 Contract No. DACW 68-96-D-003Délivery Order 0003,
Modification O1.



SECTION ONE - OUTDOOR RECREATION DEMAND

A public enterprise like the Lower Snake River reservoirs differsin two significant ways from a
competitive firm. Firdt, the public project is very large reative to the market that it serves; thisis one of
the reasons that a public agency isinvolved. Because of the size of the project, as output (outdoor
recreation access) is redtricted, the price that people are willing to pay will increase (a movement up the
market demand curve). Priceisno longer a afixed level asfaced by a smdl competitive firm.

Second, the sdler (a public agency) does not act like a private firm which charges a profit-maximizing
price. A public project has no equilibrium market price that can easly be observed to indicate vaue or,
i.e, margina benefit.

If output for outdoor recreation at the reservoirs was supplied by many competitive firms,
market equilibrium would occur where the declining market demand curve intersected the risng market
supply curve. The competitive market equilibrium is economicdly “efficient” because totd consumer
benefits are maximized where margind cost equals margind benefits. If margina costs exceed margind
benefitsin agiven market “rationd” consumerswill divert their spending to other markets. A
competitive market price would indicate the margina benefit to consumers of an added unit of outdoor
recregtion. However, caculation of total economic vaue produced would require knowledge of the
market demand because many consumers would be willing-to-pay more than the equilibrium price.
The amount by which total consumer willingness-to-pay exceeds the cogts of production isthe total net
benefit or “consumers surplus.” I output was supplied by many competitive firms, Satigtica estimation
of amarket demand curve could use observed market quantities and prices over time.

Economic value (consumers surplus) of a particular output (outdoor recreetion) of a public
project aso can be found by estimating the consumer demand curve for that output. The economic
vaue of outdoor recreation on the four reservoirs can be determined if a statistical demand function
showing consumer willingness-to-pay for various amounts of outdoor recreation is estimated. Because
market prices cannot be observed, (outdoor recreation is a non-market good), a surrogate price must
be used to modd consumer behavior toward outdoor recreation (U.S. Army Corps of Engineers 1995;
Herfindahl and Kneese 1974; McKean and Walsh 1986; Peterson et d. 1992).

The outdoor recreetion demand survey collected information on individuas at the reservoirs
showing their number of reservoir outdoor recregtion trips per year and their cost of traveling to the
reservoirs. The price faced by recreationistsis the cost of access to the reservoirs (mainly the time and
money codts of travel from home to Site), and the quantity demanded per year is the number of outdoor
recreation trips they make to the reservoirs. A demand relationship will show that fewer tripsto the
reservoirs are made by people who face alarger travel cost to reach the reservoirs from their homes
(Clawson and Knetsch 1966).

“ The Travel cost method (TCM) has been preferred by most economidts, asit is based on observed
market behavior of a cross-section of usersin response to direct out-of-pocket and time cost of travel.”



(Loomis 1997)! “The basic premise of the travel cost method (TCM) is that per capitause of a
recreation Ste will decrease if the out-of-pocket and time codts of traveling from place of origin to the
gte increase, other things remaining equal.” (Water Resources Council 1983, Appendix 1 to Section
VIII).

Figure 1 shows a market for outdoor recreation. (It isa convention to show price on the
vertical axis and quantity demanded on the horizontd axis). A market supply and demand graph for
outdoor recresation shows the economic factors
affecting dl recregtionigtsin aregion. The demand
by recreationists for outdoor recregtion tripsis

negatively doped, showing that if the money cost of a
Price L .. . .
(Tranvel cost trip rises recregtionists will take fewer trips per year.
BIEVE Demand Examples of how money trip costs might rise include:
increased automobile fud prices, outdoor recreation
regulators close nearby Sites requiring longer tripsto
reach other Sites, entrance fees are increased, boat
launching fees are raised, or nearby Stes become
congested requiring longer trips to obtain the same
quality outdoor recreation. The supply of outdoor
recreation opportunitiesis upward doping. The
Quantity Demanded (Visits per Year) upward dope of outdoor recreation supply is caused
by the need to travel ever further from home to
Figure 1 Market demand for recreation obtain quality outdoor recreation if more people

enter the “regiona outdoor recreation market”.

Increased outdoor recreation-tripsin the region can occur when alarger percentage of the population
becomes interested in outdoor recreation, when more non-loca recreationists travel to the region to
obtain quality outdoor recregtion, or if the local population expands over time. The market
demand/supply graph is useful for describing the aggregate economic relationships affecting recregtionist
behavior but a*“ste-demand” modd is used to place a vaue on a specific outdoor recregtion Site (such
asthe Lower Snake River reservoirs.)

Figure 2 describes the demand by atypical recreationist for outdoor recregtion at the Snake
River reservoirs. Recreationist demand is negatively doped indicating, as before, that a higher cost or
price to vigit the outdoor recreetion site will reduce recregtionist visits per year. The supply curvefor a
given recregtionist to vist agiven Steis horizontal because the distance from home to Site, which
determines the cost of access, isfixed. The supply curve would shift up if auto fud prices increased but
it would sill be horizontal because the number of trips from home to te per year would not influence
the cost per trip.

The vertical distance between the recreationist’s demand for outdoor recrestion and the

Market Demand for Fishing

Supply

! Travel cost models are incapable of predicting contingent behavior and involve current users. Another
set of economic models, contingent behavior and contingent value models, are typically used for projecting behavior
Or measuring hon-use demand.



horizontal supply (cost) of aoutdoor recrestion trip is the net benefit or consumer surplus obtained from
aoutdoor recregtion trip. The demand curve shows what the recreationist would be willing-to-pay for
various amounts of outdoor recrestion trips and the horizontal lineisther actud cost of atrip. Asmore
outdoor recregtion trips per year are taken, the benefits per trip decline until the marginal benefit (added
satisfaction to the consumer) from an additiond trip equasits cost where cost and demand intersect.
The recreationist does not make any more visits to the reservoirs because the money vaueto this
recregtionist of the added satisfaction from another outdoor recrestion trip is less than the trip cost.

The equilibrium number of vidts per year chosen by the recreationist is at the intersection of the demand
curve and the horizontd travel cost line.

Each recrestionist has a unique demand curve reflecting how much satisfaction they gain from
outdoor recregtion at the reservoirs, their free time available for outdoor recreetion, the distance to
aternate comparable outdoor recreation Sites, and other factors that determine their likes and didikes.
Each recreationist aso has a unique horizonta supply curve; a aleve determined by the distance from
their home to the reservoir outdoor recregtion Ste of their choice, the fue efficiency of their vehicle,
reservoir access fees (if any), etc.

The critica exogenous variable in the travel cost modd isthe cost of travel from home to the
outdoor recreation Site. Each recreationist has a different travel cost (price) for aoutdoor recreation
trip from home to the reservoirs. Variation among recreationists in travel cost from home to outdoor
recrestion gte (i.e,, price variation) creates the Lower Snake River reservoirs site-demand data shown
in Figure 3. The statistical demand curve is fitted to the datain Figure 3 using regression andysis?
Non-monetary factors, such as available free time and relative enjoyment for outdoor recrestion, will
aso affect the number of reservoir vidts per year. The gatistica demand curve should incorporate all
the factors which affect the publics willingness-to-
pay for outdoor recreation at the reservoirs. Itis
the task of the Lower Snake River Reservoirs

Snake River Sport Fishing Demand: Angler #1

Price Recrestion Survey to include questions thet dlicit
ravel Cos . . . . . -
of a Visit) / érea in TriasngleI is "I;otal information about recreationigts that e(plansther
onsumer surplus For . - -
Angler #1 unique willingness-to-pay for outdoor recrestion.

The god of thetravel cost demand andysis
isto empiricaly measure the triangular areain
Figure 2 which isthe net dollar value of satisfaction
received or recreationist willingness-to-pay in
excess of the cogts of the outdoor recreation trips.
Quantity Demanded (Visits per Year) The triangular arealis summed for the 407
recregtionists in our sample and divided by their
Figure 2 Recredtion demand for an individud average number of tr|ps per year (Wthh, for

Cost to Drive to the
River for Angler #1
>

a

Equilibrium

2|t is possible that some visitors might select a residence location close to the reservoirs to minimize cost of
travel (Parsons 1991). Thetravel cost model assumes that this doesn’t happen. If visitorslocate their residence to
minimize distance to the reservoir recreation site then the assumption that travel cost is exogenousisinvalid and a
simultaneous equation estimation technique would be required.



recreationists in our sample was 8.364 trips per year). This is the estimated consumer surplus per
outdoor recreation trip or, i.e., net economic value per trip. The estimated average net economic value
per trip (consumer surplus per trip), derived from the travel cost model, can be multiplied times the total
recreationist trips from home to the reservoirs in a year to find annual net benefits of the Lower Snake
River reservoirs for outdoor recreation.

Figure 3 shows the sample data relating outdoor recreation trips per year to the hours required
to travel between home and the reservoir outdoor recreation site. Figure 4 shows unadjusted sample
data relating outdoor recreation trips from home to site per year and dollars of travel expense per trip at
the reservoirs for all respondents. The data shown in both graphs reveal the expected inverse
relationship between money or time required for a outdoor recreation trip to the reservoirs and trips
demanded per year. Both out-of-pocket cost per trip and hours per trip act as prices for an outdoor
recreation trip. Even before adjustment for differences among recreationists’ available free time,
outdoor recreation experience, and other factors affecting recreationist behavior, it is clearly shown by
Figures 3 and 4 that recreationists with high travel costs or high travel time per trip take fewer outdoor
recreation trips per year. Therefore, observations across the sample of 407 recreationists can reveal an
outdoor recreation demand relationship.
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In summary, each price level dong a down-doping demand curve shows the margind benefit or
recregtionist willingness-to-pay for that corresponding output level (number of outdoor recreetion trips
consumed). The gross economic vaue (total willingness-to-pay) of the outdoor recreation output of a
public project is shown by the area under the statistical demand function. The annua net economic
vaue (consumers surplus) of outdoor recregtion is found by subtracting the sum of the participants
access (travel) cogts from the sum of their benefit estimates. Thisis equivaent to summing the
consumer surplus triangles for dl recreationists at the reservoirs. Because the satistical demand function
isonly for asample of outdoor recregtionists, the estimated vaue from the sample must be adjusted
upward to reflect total public outdoor recrestion participation at the reservoirs.

Recreation Demand M ethods

The Lower Snake Rive Reservoir Demand Survey

The Lower Snake River expanded demand survey includes detailed socio-economic
information about recreetionists and data on money and physica time codts of travel, outdoor
recreation, and other activities both on and off the reservoir outdoor recregtion Stes. The questionnaire
used for the mail survey is shown in Appendix Il. The questionnaire used in this sudy is Smilar to ones
that we used previoudy to study outdoor recregtion demand on the Cache la Poudre River in northern
Colorado and for Blue Mesa Reservoir in southern Colorado (Johnson 1989; McKean et a. 1995;
McKean et a. 1996). Both of those earlier surveys were by persond interview and used amuch
amdler sample sze. The persond interview surveys had sample sizes of 200 and 150 while this survey
had 408 useable responses. Sample size has varied widely in published water-based recregtion
gudies. Ward (1989) used a sample of 60 mail surveys to estimate multi-site demand for water
recreation on four reservoirsin New Mexico; Whitehead (1991-92) used a persond interview sample
of 47 boat anglersfor his fishing demand study on the Tar-Pamlico River in North Caroling; Laymen, et
d. (1996) used asample of 343 mall surveys to estimate angler demand for chinook sdmonin Alaska
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Recreationigs in this study were contacted at the reservaoirs over the period from May through October
1997 and requested to take part in the outdoor recreation demand mail survey. Most persons
contacted on-Site were agreeable to recaiving a mail questionnaire and provided their name and mailing
address. A small share of those contacted preferred a telephone interview and provided a telephone
number.

The outdoor recreation demand mail survey resulted in a sample of 408 usesble responses out
of 438 surveysreturned. Some surveys had to be discarded because they were incomplete. A tota of
630 surveys were mailed out yielding a useable response rate of 64.8 percent for the recreation
demand questionnaire. All 438 returned surveys were usegble for other data, such as the distance from
home to the Lower Snake River reservoir outdoor recregtion Site.

Reservoir Recreation Sites

A map of the reservoir regionisshown in Figure 5. The lce Harbor Reservoir and Lower
Granite Reservoir outdoor recregtion Sites are relatively close to mgor population aress, Tri-Cities and
Lewistor/Clarkston respectively. Lower Monumenta and Little Goose reservoirs are more distant
from mgor population centers.

Lower Granite Reservoir is about 39.3 milesin length and has a surface area of 8,900 acres.
The upper terminus of the reservoir is Lewiston, Idaho and Clarkston, Washington. The reservair is
managed to maintain awater surface at the dam between eevations 724 and 738 in order to maintain a
norma operating range between elevations 733 and 738 feet in Lewiston. Backwater levees have been
constructed around Lewiston, Idaho.



Public boat launching fecilities are available at 12 locations. There are 5,777.6 acres of project lands
surrounding the reservoir.

Little Goose Dam is down river from Lower Granite Dam. Thereservoir (Lake Bryan) is
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Figure5 Map of the Lower Snake River Reservairs.

about 37.2 milesin length and has a surface area of 10,025 acres. Thereservoir isa an eevation of
638 feet. The norma operating pool varies between 633 and 638 feet of elevation. Public boat
launching facilities are available a S locations. There are 5,398 acres of project lands surrounding the
reservoir.

Lower Monumental Dam is down river from Little Goose Dam. The reservoir (Lake Herbert
G. West) is 28.1 milesin length and has a surface area of 6,590 acres. The reservoir is at an eevation



of 540 feet. The normal operating pool varies between 537 and 540 feet elevation. Public boat
launching facilities are available at five locations. There are 8,335.5 acres of project lands surrounding
the reservair.

Ice Harbor Dam is down river from Lower Monumenta Dam and lies upriver from the
confluence of the Snake and Columbiarivers and the towns of Kennewick, Pasco and Richland. The
reservoir (Lake Sacgjawed) is 32 mileslong and has a surface area of 9,200 acres. Thereservoir isat
an devation of 440 feet. The normd operating pool varies between 437 and 440 feet evation. Public
boat launching facilities are available a six locations. There are 3,576 acres of project lands
surrounding the reservoir (U.S. Army Corps of Engineers, Internet).

The reservoirs have few opportunities for mgjor on-site purchases. The reservoirs provide high
quality outdoor recregtion. The average visitor recreated 15 hours per day. Mainly boat or an equa
combination of boat and shoreline were used for outdoor recreation by 71.9 percent of the
recreationists, whereas 28.1 percent recreated on the shore only (Figure 6). Thetypica recreationist
had vidted the Lower Snake River reservoirs for 12.3 years and traveled 120.5 miles (one-way) from
hometo Site. Recreationists pent an average of 13.91 days per year engaged in outdoor recregtion at
the reservoir Site where surveyed, and 21.59 days per year engaged in outdoor recreation at places
other than that particular reservoir. About 59 percent of recreationists said they would leave for
another Steif recreation conditions were bad upon arrival. The average distance from the Snake River
reservoir recrestion site where contacted to the best aternate outdoor recregtion site was 165 miles.

Recredtionists can partake in alarge variety of activities on or nearby the Lower Snake River
reservoirs. The outdoor recreation demand survey listed 10 activities and recreationists were requested
to sdect dl that goply. Camping, motor boating and fishing were the three most favored activities.
Nearly equa in importance were svimming, picnicking and water skiing. The input-output survey

asked recreationists to rate 17 recreation

e N activities usng ascde from oneto five
Boat versus Bank Reereation where one was most important and five
was least important. The complete results
of this survey question are shown in the

second section of thisreport. Eight
recregtion categories drew aresponse
from more than half the recreationigts:
boating, svimming, water skiing, camping,
other water sports, nature viewing, river
fishing, and Sghtseeing. The activities with
4 the highest rating (among those who rated
them) included boating (rated 1.48), water
skiing (rated 1.87, and swimming (rated

2.00).
L [] Both Bank [ ] Boaat )
Figure 6 Recreation from boat, bank, or both boat and _ _
bank (sample=408) Travel Time Vaudion



There has been disagreement among practitionersin the design of the travel cost model, thus
wide variations in estimated values have occurred (Parsons 1991). Researchers have come to redize
that nonmarket values measured by the traditiond travel cost mode are flawed. In most gpplications,
the opportunity time cost of travel has been assumed to be a proportion of money income based on the
equilibrium labor market assumption. Disagreements among practitioners have existed on the “ correct”
income proportion and thus wide variations in estimated va ues have occurred.

The conventiona travel cost models assume labor market equilibrium (Becker 1965) o thet the
opportunity cost of time used in trave is given by the wage rate (see afollowing section). However,
much dissatisfaction has been expressed over measurement and modeling of opportunity time vaues.
McConnell and Strand (1981) conclude, "The opportunity cost of time is determined by an exceedingly
complex array of ingtitutiond, socid, and economic rdationships, and yet itsvaue is crucid inthe
choice of the types and quantities of recregtiond experiences.” The opportunity time vaue
methodology has been criticized and modified by Bishop and Heberlein (1979), Wilman (1980),
McConnell and Strand (1981), Ward (1983, 1984), Johnson (1983), Wilman and Pauls (1987),
Bockstadl et d. (1987), Walsh et . (1989), Walsh et al. (1990), Shaw (1992), Larson (1993), and
McKean et a. (1995, 1996).

The consensus is that the opportunity time cost component of travel cost has been its weskest
part, both empiricaly and theoreticdly. “Site values may vary fourfold, depending on the vaue of
time.” (Hetcher et d. 1990). “... the cost of trave time remains an empirical mystery.” (Randal 1994).

Disequilibrium in labor markets may render wage rates irrdlevant as a measure of opportunity
time cost for many recregtionists. For example, Bockstad! et a. (1987) found a money/time tradeoff of
$60/hour for individuals with fixed work hours and only $17/hour with flexible work hours.

The results from our previous sudies and this sudy on the Lower Snake River suggest using a
model specificaly designed to help overcome disagreements and criticisms of the opportunity time value
component of travel cost. We use amodd that eiminates the difficult-to-measure margind vaue of
income from the time cost vaue. Ingtead of attempting to estimate a“money vaue of time’ for each
individua in the sample we smply enter the actud time required for trave to the recregtion Ste asfirst
suggested by Brown and Nawas (1973), and Gum and Martin (1975) and applied by Ward
(1983,1989). The annud income variable is retained as an income congtraint. An added advantage of
not using income to measure opportunity time vaueis tha colinearity between the time value
component of travel cost and the income congtraint should be grestly reduced.

Disequilibrium Labor Market Model

Thetravel cost modd used in this Satigicd analys's assumesthat Site vidts are priced by both,
(2) out-of-pocket travel expenses, and (2) opportunity time costs of travel to and from the Site.
Opportunity time cost has been conventiondly defined in economic models as money income foregone
(Becker 1965, Water Resources Council 1983). However, aperson’s consderation of their limited
time resources may outweigh money income foregone given labor market disequilibrium and ingtitutiona
congderations. Persons who actualy could subdtitute time for money income at the margin represent a
small part of the population, especidly the population of recregtionists. Retirees, sudents, and
unemployed persons do not exchange time for income a the margin. Many workers are not dlowed
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by their employment contracts to make this exchange. Weekends and paid vacations of prescribed
length are often the norm. Thus, the equilibrium labor market mode may gpply to certain self-
employed persons, eg., dentists or high level sales occupations, where individuds, (1) have
discretionary work schedules and, (2) can expect that their earnings will decline in proportion to the
time spent recregting. (Many professonds can take time off without foregoing any income). The
equilibrium labor market subgroup of the population is very small. According to U.S. Bureau of Labor
Statistics and Nationd Election Studies (U.S. Bureau of the Census 1993), only 5.4 percent of voting
age personsin the U.S. were classified as self-employed in the United States in 1992. The labor
market equilibrium model appliesto less than 5.4 percent of recreationists who are over-represented by
retirees and students.

Bockstadl et d. (1987), hereafter (B-S-H), provide an dternate modd in which time and
income are not subgtituted at the margin. B-S-H show that the time and money congtraints cannot be
collapsed into one when individuals cannot margindly substitute work time for leisure. Thus, money
cost and physicd travel time per trip from home to Ste enter as separate price variables in the demand
function and discretionary time and income enter as separate congtraint variables. Money cost and
physica time per trip also enter as separate price variables for closdy related time-consuming goods
such as dternate outdoor recreation sSites. The B-S-H travel cost model can be estimated as;

r = b,+bc,+b,t,+b,c, +b,t, +bJINC+b,DT (1)

where the subscripts 0 and arefer to own site prices and aternate Site prices respectively, ¢ is out-of-
pocket travel cost per trip, t isphysca trave time per trip, INC ismoney income, and DT isavalleble
discretionary time.

Disequilibrium and Equilibrium Labor Market Models

The equilibrium labor market mode makes the explicit assumption that opportunity time value
rises directly with income. Thus, the methodology that we have rejected assumes perfect subgtitution
between work and leisure. McConnell and Strand (1981, 1983) (M-S) specify pricein their travel
cost demand mode as the argument in the right hand side of equation two.

r=fc+ (1)gt(w)] @
Where, as before, r is trips from home to Site per year, ¢ is out-of-pocket costs per trip, and t istravel
time per trip. The term g'(w) is the margina income foregone per unit time. It is assumed in the M-S
mode that any increase of travel cost, whether it is out-of-pocket spending or the money vaue of travel
time expended, has an equal margind effect on visits per year. Theterm [c + (t)g'(w)] imposed this
restriction because it forces the partial effect of a change in out-of-pocket cost (Mf/Mc) to be equal in
magnitude to a change in the opportunity time cost Mf/M[(t)g'(w)]. An important ditinction in model
specification is demongtrated by M-S. The equilibrium labor market model requires that out-of-pocket
and opportunity time vaue costs be added together to force an identical coefficient on both costs.
Although the equilibrium labor market modd requires that the margind effects of out-of-pocket cost
and income foregone on quantity demanded be equal, empirical results often fail to support the mode if
the two components of price are entered separately in aregression. In contrast, the B-S-H
disequilibrium labor market mode requires separate coefficients to be estimated for out-of -pocket
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costs and opportunity time vaue costs.

Measurement and atistica problems often beset the full price variable in empirica
goplications. Even for those self-employed persons who are in labor market equilibrium, measuring
margind incomeisdifficult. Smpleincome questions are unlikdy to dicit true margind opportunity time
cost. Only after-tax earned income should be used when measuring opportunity time cost. Thus,
opportunity cost may be overstated for the wealthy whose income may require little of their time.
Conversdly, sudents who are investing in education and have little market income will have ther true
opportunity time costs undergtated. In practice, margina income specified by theory is usudly replaced
with amore easly observable measure congsting of average family income per unit time.

Unfortunately, margina and average vaues of income are unlikely to be the same.

Inclusion of Closely Related Goods Prices

Ward (1983,1984) proposed that the "correct” measure of price in the travel cost modd isthe
minimum expenditure required to travel from home to recreetion Site and return since any excess of that
amount is a purchase of other goods and is not ardevant part of the price of atrip to the ste. This
own-price definition suggests that the other (excess) spending during the trip is associated with some of
the closdly related goods whose prices are likely to be important in the demand specification. For
example, time-on-gte can be an important good and it is often ignored in the specification of the TCM.
Y et time-on-Site must be a closely related good since the weak complementarity principle upon which
measurement of benefits from the TCM is founded implies that time-on-siteis essentid. Weak
complementary was the term used to connect enjoyment of arecreetion Siteto the travel cost to reach it
(Mder 1974). It isassumed that atravel cost must be paid in order to enjoy time spent a the
recreation Ste. Without travelling to the Ste, the Site has no recreation vaue to the consumer and
without the ability to spend time at the Site the consumer has no reason to pay for the travel. With these
assumptions, the cost of travel from home to Site can be used as the price associated with a particular
recregtion ste (Loomis et al. 19386).

The sgn of the coefficient relating trips demanded to particular time "expenditures' associated
with the trip isan empirica question. For example, time-on-Site or time used for other activities on the
trip have prices which include both the opportunity time cost of the individua and a charge againg the
fixed discretionary time budget. Spending more time-on-site could increase the vaue of the trip leading
to increased trips, but time-on-site could aso be subgtituted for trips. Spending during atrip for goods,
both on and off the Site, consist of closaly related goods which are expected to be complements for
tripsto the dte. Findly, spending for extratravel, either for its own sake, or to vist other Sites, can bea
subdtitute or a complement to the site consumption. For example, persons might vigt Ste"d' more
often if Ste"b" could adso be visted with areatively smdl added time and/or money cost. If the price
of "b" rises, then vidtsto "d" might decrease since the trip to "d' now excludes "b". Conversdy,
persons might travel more oftento "a' sinceit is now relaively less expensve compared to ataining "b"
(McKean et a. 1996).

Many recregtiond trips combine sightseeing and the use of various capitd and service items
with both travel and the site visit, and include side trips (Wash et d. 1990). Recrestion trips are
seldom single-purpose and travel is sometimes pleasurable and sometimes not. The effect of these
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"other activities' on the trip-travel cost rdationship can be satisticaly adjusted for through theinclusion
of the relevant prices paid during travel or on-dite and for Sdetrips. Furthermore, both trips and on-
Sterecregtion are required to exist Smultaneoudy to generate satisfaction or the weak complementarity
conditions would be violated (McConndl 1992). A relation between trips and Site experiencesis
indicated such that margind satisfaction of atrip depends on the corresponding Site experiences.
Therefore, the demand relationship should contain Site quaity variables, time-on-gte, and goods used
on-gte, aswell as other Site conditions. Excluson of these variables would violate the specification
required for the weak complementarity condition which alows use of the TCM to measure benefits.

In this study of the Lower Snake River reservoirs, an expanded TCM survey was designed to
include money and time costs of on-gite time (McConnell 1992), on-site purchases, and the money and
time cost of other activities on the trip. These vacation-enhancing closely related goods prices are
added to the specification of the conventiond TCM demand model. Empirica estimates of partia
equilibrium demand could suffer underspecification bias if the prices of closdy related goods were
omitted.® Traditiond TCM demand modes seemingly ignore this well known rule of econometrics and
exclude the prices of on-dte time, purchases, and other trip activities which are likely to be the principa
closdly related goods consumed by recreationists.

Travel Cost Demand Variables

The definitions for the variables in the disequilibrium and equilibrium travel cost models are
shown in Table 3. The dependent variable for the travel cost moded is (r), annuad reported trips from
home to the outdoor recredtion site. Annua outdoor recreation trips from home to the four Lower
Snake River reservairsis the quantity demanded.

Prices of Trip FromHome to Site

The money price varigble in the B-S-H modd is c,, which is the out-of-pocket travel coststo
the outdoor recreation site. Our mail survey obtained travel costs for most of those surveyed. The
average out-of-pocket travel cost for recreationists was about 20.2 cents per mile per car (compared
to 19 cents per mile reported by anglers). The average party size was 4.87 (compared to 2.5 for
anglers) resulting in a4.12 cents per mile per recregtionist travel cost (compared to 7.6 cents per mile
for anglers). Reported one-way travel distance for each party was multiplied times two and times
$0.0412 to obtain the money cost of travel per person per trip. Cost per mile was based on average
recrestionist-perceived cost rather than costs constructed from Department of Trangportation or

8 Biasin the consumer surplus estimate, created by exclusion of important closely related goods prices,
depends on the sign of the coefficient on the excluded variable, and the distribution of trip distances (McKean and
Revier 1990). Exclusion of the price of aclosely related good will bias the estimate of both the intercept and the
demand slope estimate (Kmenta 1971). Both these effects bias consumer surplus. Since the expression for consumer
surplus generally is nonlinear, the expected consumer surplusis not properly measured by simply taking the area
under the demand curve. The distribution of trips along the demand function can affect the bias in consumers
surplus, depending on the combination of intercept and slope bias created by the under-specification of the travel
cost demand. Both intercept and slope biases and the trip distribution must be known in order to predict the effect
of exclusion of the price of arelated good on the consumer surplus estimate.
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American Automobile Association data. Recregtionists perceived priceis the relevant variable when
they decide how many outdoor recresetion trips to take. (Donndlly et a. 1985)

The physicd time price for each individud in the B-S-H modd (disequilibrium labor market) is
measured by t, which isround trip driving time in hours. Possible differences in senstivity to time price
were accommodated in the modd by creating separate time price variables for different occupations. It
would be expected that jobs with the least flexibility to interchange work and leisure hours would be the
mogt sengtive to time price. Seven occupation or employment status categories including student,
retired and unemployed were obtained in our survey. Dummy variables (0 or 1) were created for each
of the occupations and the time price, t,, was multiplied times the dummies to creste separate price
variables for each occupation category. For example, t ; is either the "hourly wage earners’ round trip
travel time to the outdoor recregtion Site or zero if the recreationist is not an hourly wage earner. In this
manner, the price dadticity of demand with respect to travel time cis alowed to vary, or be zero, for
each of the occupation classes. Price dadticity with respect to travel timeis defined as the percentage
reduction in quantity demanded (trips per year) for aone percent increase in time required to travel
from home to the fishing Site.

Prices of Closely Related Goods

The B-S'H mode cdlsfor theinclusion of t,, round trip driving time from home to an dternate
outdoor recregtion Site, asthe physica time price of an dternate outdoor recregtion ste. Thisvariable
was not sgnificant and appeared to be highly correlated with the monetary cost of travel. The
remaining dternate Ste price variableis c,, which is the out-of-pocket travel costs to the most preferred
dternate outdoor recregtion site. This subgtitute price variable aso was not sgnificant.

The variable to measure available freetimeisDT. The discretionary time congtraint varigbleis
required for personsin a disequilibrium labor market who cannot subgtitute time for income at the
margin. Redtrictions on free time are likely to reduce the number of outdoor recreation trips teken. The
discretionary time variable has been positive and highly significant in previous disequilibrium labor
market recreation demand studies and was highly significant in this sudy (Bocksted! et d. 1987,
McKean et a. 1995, 1996).

The income congraint variable, INC, is defined as average annua family income resulting from
wage earnings. The relaion of quantity demanded to income indicates differences in tastes anong
income groups. Although restrictions on income should reduce overdl purchases, it may dso cause a
shift to “inferior” types of consumer goods. Thus, the sign on the income coefficient conceptualy can
be ether positive or negative.

Three other closaly related goods prices were significant in the modd: t_, time spent on Site at
the four reservairs, c,,, money spent on ste a the reservoirs, and c,, money spent on-Site &t alternate
outdoor recregtion sites away from the reservoirs during the reservoir recregtion trip. The signs of the
coefficients for the time variables indicate how they are consdered by recreationists. As discussed
earlier, spending more time-on-gte a the reservoirs could increase the value of the trip leading to
increased trips, but time-on-ste could aso be substituted for trips. Money spent on Ste is expected to
be for complementary goods used for recreetion at the reservoirs while money spent at an dternae site
away from the reservoirsis part of the cost of a subgtitute recrestion experience.
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A pricevarigble, c.,,, measuring money travel cost for the second leg of the trip for
recregtionists visiting a second site away from the Snake River reservoirs was tested and found
indgnificant. If Sgnificant, this variable would have indicated how much the recreation demand a the
Snake River reservoirs was influenced by the cost of going from the reservoirs to the second site for
those consdering multi-destination trips.

Other exogenous variables

The strength of arecreationist’s preferences for outdoor recreation over other activities should
positively influence the number of outdoor recreation trips taken to the reservoirs per year. The
variable, TASTE is days recreated divided by available days, is used as one indicator for recreationist
tastes and preferences. A second indicator of taste related particularly to the sudy Ste is the number of
years that the recregtionist has visited the reservoirs. The variable EXP measures this second aspect of
taste. Each reservoir may have a unique demand depending on its geographic location and outdoor
recregtion attributes. Each reservoir was represented by a dummy variable in the model. Only Lower
Granite Reservoir near the towns of Lewiston and Clarkston showed a significant positive increase in
outdoor recregtion demand relative to the other reservoirs. Thisresult is consistent with total recrestion
activity which dso islargest a Lower Granite Reservoir. The dummy varigble for Lower Granite
Reservoir is GRAN. Age has often been found to influence various types of outdoor recreetion activity.
A quadratic function to alow outdoor recrestion activity to first rise and then decline with age was
tested and found inggnificant. However, alog-log relationship to age was Sgnificant. A dummy
variable, BOAT, that identified recrestionists that used a boat for recregtion either dl or part of thetime
was included in the moddl. Possession of a boat was expected to positively influence vist rates.

Recreation Demand Results

The t-ratios for dl important variables to estimate the vaue of outdoor recregtion are
datigticaly sgnificant from zero a the 5 percent level of sgnificance or better. Some of the tests for
over dispersion (Cameron and Trivedi 1990; Greene 1992) were positive. Therefore, as discussed
earlier, the truncated Poisson regression was replaced by the truncated negative binomid regression
method. Use of the truncated negative binomia regression technique diminated the overstatement of
the t-ratios found in the Poisson regression reaults.

Edtimated Demand Eladticities

The estimated regression coefficients and eadticities from the truncated negetive binomia
regression estimation for the Lower Snake River reservoirs outdoor recrestion demand models are
reported in Tables 4, and 5. Many of the exogenous variables in the truncated negative binomia
regressons were log transforms. When the independent variables are log transforms the estimated
dope coefficients directly reved the dadticities. When the independent variables are linear the
eadicities are found by multiplying the coefficient times the mean of the independent variable. Eladicity
with respect to dummy variables could be estimated for at least three Stuations: the dummy varigbleis
zero, the dummy varidble is one, or the average vaue of the dummy varigble. Given alog transform of
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the dependent variable, dadticity for adummy varidble is zero if the dummy is zero, the estimated dope
coefficient if the dummy is one, and the dope coefficient times the +(dummy) if the average vaue of the
dummy isused. We will report the dadticity for the case where the dummy is one*

Price Elasticity of Demand

Price eadticity with respect to out-of-pocket travel cod, ¢,, is-0.1393. As expected for a
regionally unique consumer good, the number of trips per year is not very sendtiveto the price. A ten
percent increase in travel costs would only reduce participation by 1.393 percent.

The dadticity with respect to physica travel time for retireesin the sampleis-0.349. If thetime
required to reach the Site increased by ten percent, annua visits would decrease by 3.49 percent.
Eladticity with respect to travel time for studentsis-0.516. If the time required by a student to reach
the site increased by ten percent annud visits would fal by 5.16 percent. Elagticity with repect to
travel time for hourly wage earnersis-0.265, indicating that aten percent increase in travel time would
reduce vigtation by 2.65 percent. For professionds price eagticity with respect to travel timeis-
0.293. Mogt other occupation categories had few members represented in the sample and did not have
sgnificant coefficients.

Price Elasticity of Closely Related Goods

Demand eadticity with respect to time on site was -0.0798 indicating that a ten percent
increase in time on Ste per trip would decrease trips per year by 0.798 percent. Timeon steisa
complement to tripsin the sense that asthe time price of atrip rises fewer trips are taken. Price
eladticity for expenditures at the reservoirs dso has a negative sign indicating thet it too is
complementary to the trip and a ten percent increase in on Site expenditures would reduce trips per
year by 1.42 percent.

Price eladticity for expenditures at the dternate outdoor recregtion Steis 0.236 and positive,
indicating the dternate Ste is a subgtitute for the reservoirs. A ten percent increesein thetime at an
aternate outdoor recreation Site would cause recreationists to increase vidits to the reservoirs by 2.36
percent.

Price eadticity for the cost of travel to an dternate outdoor recreation Site was not significant.
Price eadticity with respect to the cost of the second leg of the journey for those visiting more than one
gte (other than at the Snake River reservoirs) dso was not satigticaly sgnificant.

Elasticity for Income and Time Constraints

Income eadticity iszero. Quantity demanded (outdoor recrestion trips from hometo the
reservoirs per year), was not related to income, INC.

Eladticity with repect to discretionary time, DT, is0.153. Asin past studies, the discretionary

* Let the regression equation be In(r) =", + ', D + **; In(Z) where Z represents all the continuous
independent variables. The equation can bewritten asr = e ("2*"2) 7("3) " Elasticity of r with respect to D is defined
as , = (% changeinr) / (% changein D) = (Mr/MD)(D/r). MiMD ="",e("1*"22) z("3 - D canbe 0, 1, or +(D); and r is
defined above. Elasticity reducesto , ="',D. Thus, , becomeszeroif D iszero and , takesthevalue ', if D isone.
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time was positive and highly significant. A ten percent increase in free time resultsin a 1.53 percent
increase in outdoor recreetion trips to the reservoirs. As expected, available freetime actsas a
powerful congtraint on the number of outdoor recregtion trips taken per year.

Elasticity With Respect to Other Variables

Eladticity with respect to TASTE was positive showing that recreationists who recreated a
larger fraction of available days were likely to take more outdoor recregtion trips per year to the
reservoirs. Those who recreated ten percent more of their available days would tend to take 4.18
percent more outdoor recreation trips per year to the reservoirs.

The outdoor recreation experience variable, EXP, showed that those who have recreated the
reservoirs over along period of time tend to make more outdoor recregtion trips to the reservoirs. A
ten percent increase in years visited the reservoirs resultsin a 1.92 percent in annud tripsto the
reservoirs.

The dummy variables to distinguish demand among the reservoirs were mostly inggnificant.
Only the dummy demand-shift variable for Lower Granite Reservoir, GRAN, was Sgnificant. The
coefficient estimated for the dummy variable indicated that many more outdoor recregtion trips are
demanded by recreationists at Lower Granite Reservoir compared to the other reservoirs after
accounting for other variables in the modd (such astravel distance etc.). For example, if ten percent of
the recreationists switched from other reservoirs to Lower Granite, average trips per year would rise by
1.87 percent. (Note that the GRAN variable refers to trips per year by participants and does not
predict participation rates by the population.)

The negative Sign on age, A, indicates that trips per year declineswith age. A ten percent
increase in age resultsin a2.97 percent declinein trips per year.

The dummy varigble, BOAT, indicating a boat was used for recregting dl or part of the time
had a positive coefficient. Those using a boat for recreation would take more outdoor recregtion trips
to the reservoirs per year than those who recreated only on shore. Thus, increasing the number of
recrestionists with boats by ten percent would increase visits per year by 5.27 percent.

Consumers SurplusPer Trip

Consumers surplus was estimated using the result shown in Hellerstein and Mendelsohn
(1993) for consumer utility (satisfaction) maximization subject to an income congraint, and where trips
are anonnegative integer. They show that the conventiond formulato find consumer surplusfor a
semilog functiona form aso holds for the case of the integer congtrained quantity demanded variable.
The Poisson and negative binomid regressons, with alinear relaion on the explanatory own monetary
price variable are equivaent to a semilog functional form. Adamowicz et d. (1989) show theat the
annua consumers surplus estimate for demand with continuous variables is E(r)/(-I3), where R isthe
estimated dope on price and E(r) is average annud vists. Consumers surplus per trip from home to
gteis 1/(-}). (Also note that the estimate of consumers surplusisinvariant to the digtribution of trips
aong the demand curve when surplusis alinear function of Q. Thus, it is not necessary to numericaly
caculate surplus for each data point and sum as would be the case if the surplus function was
nonlinear.)
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Consumers Surplus Per Trip From Hometo Site

Edtimated coefficients for the travel cost model with labor market disequilibrium, and using
average reported travel cost per mile of 4.12 cents per mile per person are shown in Table 4.
Application of truncated negative binomia regression, and using recrestionist-reported travel distance
times $0.0412 per mile per person to estimate out-of-pocket travel codts, results in an estimated
coefficient of -0.014023 on out-of-pocket travel cost. Consumers surplus per recreationist per trip is
the reciprocal or $71.31. Average recreationist trips per year in our sample was 8.364. Total surplus
per recredtionist per year is average annud trips x surplus per trip or 8.364 x $71.31 = $596 per year.®

Vigtorsto the Lower Snake River reservoirs spent an average of 42 hours recreating at the
primary Ste at the reservoirs and 16.8 hours a other reservoir Sites. Reported time at the primary
reservoir ste varied %2 hour to 720 hours per trip. Figure 7 shows that many visitors stayed 12 hours
or less per visit but many aso stayed 48 hours, 72 hours or more than 90 hours per visit. Reported
time spent at secondary reservoir recregtion Sites also varied widdly. After remova of afew huge
outliers, recreationists reported spending an average of 38.8 hours per trip recreating at the primary
reservoir sSite and 9.4 hours per trip recresting at other reservoir Sites on atypical trip.

Total Annual Consumers Surplus for Reservoirs Recreation

An important objective of the demand analysis was to estimate total annua willingness-to-pay
for recreation on Lower Snake River reservoirs. As discussed above, consumer surplus was estimated
at $71.31 per person per travel cost trip. The average number of recreation trips per year from home
to the Lower Snake River reservoirs was 8.364 resulting in an average annua willingness-to-pay of
$596 per year per recregtionist. The annua vaue of the recrestion sites or willingness-to-pay by our
sample of 408 recreationists is 408 x $596 = $243,168.

The totdl annua willingness-to-pay for al recreationists requires knowledge of the tota
population of gtevidtors. The number of recreationists can be inferred from our sample vaues for
hours on-site per day and days on-ste per year combined with the estimated total annua hours on-site
at the reservoirs (COE annual). Hours on-site per year for the average recregtionist is estimated from
the product of average hours on-site per day (15.07 hours) times average days per year (13.19) or
15.07 x 13.19 = 198.77 hours on-site per year for the average visitor. The COE (1997) estimated
total annual hours on-gte at the four reservoirs at 10,219,824 hours per year. Hours on Site by persons
primarily interested in fishing must be removed from the totd annua hoursto find tota annua hours on
Ste by recreationists. Normandeau Associates et al. (1998a) estimated 489,215 hours per year fishing
at the reservoirs. Our survey of anglers at the reservoirs (Normandeau Associates et a. 1998b)
showed that nearly one-haf (19/40) the time on site is spent fishing, thus we double the fishing hours to
convert it to on-gite hours for anglers. Removing the totd annud hours on Ste by anglers leaves
10,219,824 - (489,215 x 2) = 9,241,394 hours on Site per year for recreationists. These data suggest
that about 9.6 percent of the visitor time on-gte is by those who are primarily interested in fishing and

5 The estimated elasticities changed markedly when the flawed Poisson regression was used in place of the
negative binomial regression and the estimated consumer surplus decreased greatly, ($26.28 per person per visit
versus $71.31 per person per visit for the negative binomial).
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91.4 percent of the vistor time on-gte is by those who are primarily interested in the many other
recreation posshilities a the reservoirs. Dividing total annua hours on-gite by our estimate of on-site
hours per year for an individua yields total recreationists or 9,241,394/198.77 = 46,493 unique
recregtionigts that visit the reservoirs. Multiplying annua vaue per recregtionist times the number of
unique recregtionists yidds total annua willingness-to-pay of $596 x 46,493 = $27,709,828 per year.

Nonresponse Adjustment to Total Annual Willingness-To-Pay

An adjustment for bias caused by non-response could increase the total annua willingness-to-
pay (and expenditures aso) by as much as 14 percent. About 35 percent of recreationists contacted
did not return auseable survey. A survey of non-responders was not attempted for this data set.
However, ateephone survey on non-responding anglers reported in the Lower Snake River Reservoir
angling survey resulted in an average of 13 trips per year compared to about 20 trips per year for those
who did respond (Normandeau Associates et al. 1998b). These data suggest about 35 percent less
participation by non-respondents. A crude adjustment for non-response bias assumes that the 35
percent reduction in trips also gpplies to recreationist hours per year from our survey. Given that
assumption, the average hours per year remains 198.77 for responders and becomes 198.77 x (1-
0.35) for non-responders and the adjusted average hours per recreationist is[198.77 x 0.65] +
[198.77 x (1-0.35) x 0.35] = 174.42 where the response rate was 0.65 and the non-response rate was
0.35. Thereault of the adjustment for lower participation by non-respondersisto lower the average
on-site hours per year from 198.77 to 174.42 which is a 13.3 percent reduction in estimated average
hours per year per recregtionist. As before, the number of recreationists was estimated by dividing
total hours per year for recreationists (COE) by annua hours per recreationist (9,241,394/174.42 =
52,984) unique recreationists. Compared to our previous estimate of 46,493 unique recreationists
before the adjustment for nonresponse, thisis a fourteen percent increase in unique recregtionists.
Multiplying annua value per recrestionist times the number of unique recregtionists yidds total annua
willingness-to-pay of $596 x 52,984 = $31,578,464 compared to $27,709,828 prior to the adjustment
for nonresponse bias. A rough estimate of net vaue per day can be found by dividing total net vaue
per year ($31,578,464) by the estimated total days recreated per year. Conversion of total recrestion
hours per year to tota recreation days per year requires an assumption about the hours recreated per
day. (The Corps uses 12 recreation hours per day inits converson.) Our survey showed about 15
hours recreating per day. Thus, the 9,241,394 recreation hours per year converts to about
9,231,394/15 = 616,093 recreation days. Dividing total net value per year by total recreation days per
year yidds $31,578,464/616,093 = $51.26 per day of net value. Clearly, the per day vaue will vary
depending on the somewhat arbitrary conversion factor from recreation hoursto recreation days. Use
of 12 recreation hours per day would result in $41.05 per day of net vaue. The appropriate
conversion factor may depend on the mix of recreation activities. For example, our surveys showed
that recreation hours per day were much larger than fishing hours per day.

The Snake River Resarvoirs As An Intervening Opportunity

Only about 17 percent of the recreationists in our sample chose to recregte at a second
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recreation site away from the resarvoirs during their trip.? In comparison, 40 percent of anglers chose
to fish & a second site away from the reservoirs during their trip. Recreationidts traveling on to another
Site spent an average of $31 to go there and stayed an average of 11 hours. The location of the Snake
River reservoirs adjacent to other recreation Sitesincreases their visitation and thus their recreation
vaue. Part of the vigtation to the Snake River reservaoirsis attracted there because they are enroute to
other desired recrestion Stes. Reservoirs with the same attributes as the Snake River reservoirs but
which were located off the “path” followed by travelers among sites would have less recregtion vaue.
Recreationists who vist the Snake River reservoirs as part of alonger trip are expected to place a
higher value on therr vigt (or, i.e, for the same travel cogt to visit more often) than recreationists who
only travel to the reservoirs and return home. A higher valueis received by the multi-destination
recreationists because their trip from home to Ste contains more complementary inputs as discussed in
aprevious section. Not al recreationists can utilize the “path” among recreetion Sites either because of
time congtraints or because of the location of their resdence vis avisthe reservoirs. But some (17
percent) do take advantage of the multi-destination opportunity. The fact that the Snake River
reservoirs are part of a multi-destination opportunity makes them more vauable to recregtionists able to
utilize the opportunity. If, for some reason, these multi-destination visitors were excluded from the
sample the actud vidtation and true site vaue of the reservoirs could be understated. A travel cost
model which separates the price effects for single and multi-destination recrestionists was estimated.
Unfortunatdly, the sample size for those on multi-destination trips was smal (67) and the coefficient for
trip value was not sgnificant. It was notable however, that the regression coefficient for those not on
multi-destination trips was smdler than found for the total sample. When multi-destination trips were
removed from the sample the coefficient on travel cost changed from -0.014 to -0.022 and surplus per
trip fell from about $71 to about $45.

Measurement of the Intervening Opportunity Value of the Reservoirs

The intervening opportunity value of the Snake River reservoirs can be found by comparing the
vaue with the exigting share of multi-destination trips ($71/trip) to the vdue if only sngle destinetion
trips occurred. The extravalue of the Lower Snake River reservoir fishing site would be [annud trips]
X [$71 - $45]. Thislocation vadueisfor the exising share of recregtionists that are multi-destination (17
percent). If more recrestionists could take advantage of multidestination trips the locationd vaue of the
reservoirswould rise. The intervening opportunity vaue of the reservoirs would disappesar if the other
recregtion Stes were eiminated, thus some economists would exclude the intervening opportunity vaue
from the benefits attributed to the Snake River reservoirs. However, vigtation and willingness-to-pay
for recregtion at the Snake River reservoirsis boosted by their location aong the “path” to other
recregtion Stes and neither this”path” nor the recreation sitesthat created it islikely to change greetly
over the time period of the planning horizon.

8 Defined as at least one hour of recreation at a site away from the reservoirs during the trip.
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Representation of Reservoirsin the Consumer Surplus Valuation

The recreation sample data (which excludes persons who are primarily fishing) are weighted
most heavily toward the reservoirs that are close to population centers and receive the most recregtion
use. Thereservairslised in order of sample share for the travel cost estimation are: Lower Granite
41.42%, lce Harbor 31.62%, Little Goose 15.69%, and Lower Monumental 11.28%. The recreation
data set sample shares can be compared to those of the angler cred survey which provided our sample
name list. The distribution of sport anglers among reservoirs was. Lower Granite 44.9%, |ce Harbor
25.0%, Little Goose 14.1%, and Lower Monumental 16.0% (Normandeau Associates et a. 1998a).
Overdl recregtion use (including fishing) in the reservoirsis reported in Appendix J (recregtion) of the
Columbia River System Operation Review (1995). Using a seven year (1987-93) average of visitor-
daysresultsin: Lower Granite 64%, Ice Harbor 20%, Little Goose 10%, and Lower Monumenta 6%.

Willingness-To-Pay Comparisons

This study of the Lower Snake River reservoirs resulted in an estimated value per recregtion
trip of $71.31 per person. Using reported hours on site per trip, this roughly converts to a per day
value of about $29 to $35 per person.” Comparison of net benefits for recreation among demand
udiesisdifficult because of differencesin the units of measurement of consumption or outpLt.
Comparisons of vaue per person trip are flawed unless dl persons studied have smilar lengths of stay.
Comparison of reported values per per person per day are difficult because different recreation
activities have varying time limitations. Conversion of recreation consumption detaiinto meaningful
standard units of comparison, such as recreation-days consumed is difficult. Most recreation demand
studies focus on one or afew particular activitiesinstead of al outdoor recregtion. Many recregtion
demand studies are quite old and the purchasing power of the dollar has declined over time.
Adjustment of vaues found in older studies to current purchasing power an be attempted using the
consumer priceindex. A mgor problem with older studies is the changes in both economic and
datistical models used to measure value. More recent studies include an imputed vaue for the cost of
travel time based on dleged foregone earnings. Different studies use part or dl of theincomeratein
estimating foregone earnings. Thus, the more recent travel cost demand studies have an added source
of arbitrary variation introduced by the imputed time vaues added to travel costs. Our surveys and
published nationd dtatidtics suggest that very little incomeistypicaly foregone by travel for recrestion.
Thus, sudies that add large imputed time va ues to out-of-pocket travel cost may be upward biased.
Adjustments (based on methodology of the time) for different travel cost model methodologies, as well
as contingent value methodologies, and inflation, is shown in Walsh et . 1990. Some recent studies
used higher out-of-pocket cost per mile than we did for travel and dso incorrectly used the earned
income rate as opportunity time cost that was added to the monetary costs of travel. If these outmoded
methods resulted in an overstatement of travel cost, a near proportiona overstatement of estimated
consumer surpluswill occur. In addition, some studies used Poisson regression and obtained extremdy
high t-vaues. Although no test for over-dispersion was mentioned, the very high-t-values suggest that

" The smaller value results if we leavein afew huge outliers in the reported hours on site data.
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the requirement of Poisson regression that the mean and variance of trips per year (the dependent
variable) be equa was violated. If that was the case, the Poisson regressions are inappropriate and
should have been replaced with negeative binomia regresson.

Cameron et d. (1996) developed individuad travel cost recreation models to predict the effect
of water levels on dl types of recregtion at reservoirs and rivers in the Columbia River Basin. See
Appendix J1, COE Columbia River System Operation Review (CROR) (1995). The basdine
(1993 water levels) estimates of consumer surplus varied between $13 and $99 per person per summer
month over the nine Sites. Annua estimates per trip were not reported. The study included recregtion
a Lower Granite Reservoir with asample of 168 persons. The results for Lower Granite Reservoir
were extrgpolated to the other three Lower Snake River reservoirs. Consumer surplus per recreation
day for summer recreation can be found using average visitor days shown in Tables 6,29-6,2] and tota
summer consumer surplus shown in Tables 6,3g-6,3] (CRSOR). Division of tota consumer surplus by
average recreation days result in: |ce Harbor Reservoir $51.21 per recregtion day, Lower Monumenta
Reservoir $40.33 per recreation day, Little Goose Reservoir $42.69 per recreation day, and Lower
Granite Reservoir $35.40 per recreation day. Recreation days varied from 138,400 at Lower
Monumental Reservoir to 1,670,600 at Lower Granite Reservoir. Vauesfound for other reservoirsin
the study included John Day Reservoir a $20.14 per recregtion day, Lake Roosevelt Reservoir at
$53.27 per recreation day, and Dworshak Reservoir at $54.01 per recreation day.

The vduesfound in CRSOR (Cameron et d. 1996) are higher than estimated herein. Changes
in consumer surplus estimated by the travel cost method are dmost directly proportiond to the changes
intravel cost value that is used as price in the demand function. One reason for the high valuesin the
CRSOR sudy is that the vehicle cost used in the price variable was $0.29 cents per mile (Department
of Transportation estimate) whereas our vehicle cost was $0.202 per mile (based on our survey data).
The price perceived by travelersis the appropriate measure. DOT data include fixed costs that are not
relevant when making incrementd trip decisons (Donnelly et d. 1985). In addition, Cameron et dl.
1996, added in an opportunity time cost of travel based on estimated travel time vaued at the reported
average wage rate (see CROR, Appendix J-1, bottom of Table 5,4). Our methodology did not
include amoney cogt of timein travel cost and physica travel time was included as a separate Ste price
vaiable. Their assumption that al recregtionists give up earnings when traveling to the Ste isincorrect
based on their own survey data. The fraction of persons who stated they gave up some incometo visit
the Sites gppears to be only about 10 percent (about 19 persons) in their sample of 186 at Lower
Granite Reservoir (see CROR, Cameron et d. 1996, Appendix B2 Survey Results part E, About
Your Typical Trips).2 Theten percent of visitors that gave up some income probably did so either on
the way to the Site or on the return trip but not both ways. The appropriate foregone income amount
would only apply to haf the trip time and to only ten percent of the vistors. Based on the survey
characterigtics of typical trips, the foregone income component of travel cost was overstated by about
95 percent. Their travel cost measure dso included lodging costs which are discretionary and are not

8 About 12.5 percent of recreationists in this sample indicated they gave up some income to travel to the
recreation site.  Our prior survey of anglersresulted in 11.9 percent indicating they gave up some income to travel to
the fishing site.
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usually considered part of the cost of arecreation trip (CRSOR, Appendix C). Their average “round
trip trangportation cost” to travel to the Lower Snake River reservoirs was about $23.37 per trip per
person whereas ours was about $9.93 per trip per person. Michdeson (1977) used the individud
observation travel cost method to estimate the value of camping associated with wild and scenic river
recregtion in ldaho. The imputed value of time was included in travel cost. He reported avaue of $9
per activity day in 1971 dollars. Michaeson and Gilmour (1978) estimated the val ue of outdoor
recregtion trips associated with camping by 77 percent of the sample. Animputed vaue of time was
included in travel cost. The study method was individua observation travel cost and used on Site
interviews in Sawtooth Valley, Idaho. The average value was $3.73 per person per day in 1971
dollars.

Brown and Plummer (1979) used the hedonic travel cost method to find the value of camping in
western Washington. The imputed vaue of time was excluded from travel cost. They found avaue for
camping of $5.83 per person per day in 1976 dollars.

Sutherland (1980) used the zond travel cost method to estimate the values of camping,
swimming, and motorized boating in Idaho, Oregon and Washington states. The imputed va ue of
travel time was excluded from travel costs. Vaues of $4.23 per person per day for camping, $4.31
per person per day for swimming, and $4.24 per person per day for motorized boating (al in 1979
dollars) were found.

Findeis and Michalson (1984) used a modified individual observation travel cost method to
edimate the value of camping at developed sites in the Targhee National Forest in Idaho. Animputed
value of timewasincluded in travel cost. They found avaues of $8.60 to $17.93 per person per day
in 1974 dollars.

Daniels (1987) gpplied azond travel cost modd in astudy of visitorsto four campgroundsin
Lolo Nationa Forest in Montana. An imputed va ue of time was included in travel cost. One-third of
the sample were nonresidents and were dl deleted on the grounds that the campgrounds were not their
primary destination. An average vaue of $17.82 per person per day was found (in 1984 dollars).

Brox and Kumar (1997) apply amulti-ste travel cost model for camping at 48 provincid parks
in Ontario, Canada. Theimputed vaue of time was excluded from travel cost but the arbitrary
(government reimbursement rate) vaue for travel cost per mile was overstated. They report vaues per
trip varying by park from $1.80 to $7,000 with most values under $300 per trip in 1990 dallars.

Knetch et a. (1976) used a zond travel cost model to estimate the demand for day tripsto
Cdiforniareservoirs where picnicking made up alarge part of the activities. Truncation to day use only
reduced the vaues sgnificantly. Animputed value of time was included in travel cost. They found a
vaue of $3.33in 1969 dollars.

Wadsh et d. (1980) measured the value of camping, picnicking and fishing on high country
reservoirs located aong the eastern dopes of the Rocky Mountainsin Colorado. They used
noniterative open-ended contingent vaue questionsin on Ste interviews. They found avaue of $10.90
per person per day in 1978 dollars.

Wadsh and Olienyk (1981) gpplied an iterative contingent vaue survey on Steto vaue
picnicking at five recregtion Stesin nationa forests on the eastern dopes of the Rocky Mountainsin
Colorado. They found avalue of $6.22 per person per day in 1980 dallars.
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Ward (1982) estimated the demand for recreation (picnicking, boating, swimming) at reservoirs
in southeastern new Mexico. He used an individuad observation travel cost for model. An imputed
vaue of timewasincluded in travel cost. The survey was truncated to neighboring counties which
would undergate value. He found avaue of $11.39 per person per day in 1978 dollars.

Rosenthal (1987) applied azond travel cost modd to study recregtion demand at 11 reservoirs
in Kansas and Missouri. Recrestion activities included picnicking, swimming, fishing and boating. The
sample was limited to one-day trips which would undergtate value. An imputed vaue of time was
included in travel cost. He found vaues of $4.04 to $7.10 per person per day in 1982 dollars
depending upon trestment of subgtitute Stes.

Wade et d. (1988) used azond travel cost modd to find the demand for swimming at 14
resarvoirsin Cdifornia Animputed vaue for time was included in travel cost.

The estimated value per person per day ranged from $15.84 to $35.04 in 1985 dollars. They aso
estimated the vaue of motorized boating on Lake Havasu in Arizonaand at 12 reservoirsin Cdifornia
Animputed vaue of time wasincluded in travel cost. They found avaue at Lake Havasu of $34.64
per day in 1985 dollars. Lake Havasu is unique for a number of reasons including recongruction of the
origina London Bridge. Motorized boating a the California reservoirs was double in southern
Cdifornia compared with reservoirsin the rest of the state. The average value for motorized boating on
reservoirsin Californiawas $24.28 per person per day in 1985 dollars.

Brooks (1988) used atravel cost modd to estimate the value of deer hunting in Montana. An
imputed vaue of time was included in travel cost. The sample included both resident and nonresident
hunters. Average vaue per person per day varied from $20.88 to $54.94 in 1986 dollars.

Offenbach and Goodwin (1994) estimate the demand for deer hunting in Kansas. They use an
individua observetion travel cost mode estimated using the negative binomida regression technique. An
imputed value of time was excluded from travel cost but costs for food and lodging were added to
transport costs. They found value per trip of $160.79 to $176.55 in 1988 dollars. Data were not
reported alowing conversion of vaue per trip to value per person per day.
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Table 1 Definition of variables®

r annual trips from home to the Lower Snake River reservoir outdoor
recreation site (dependent variable).

C recreationist’ s out-of-pocket round trip travel cost to the outdoor
recreation site, in dollars.

L(toy) "retirees" round trip travel time to the outdoor recreation site, in hours.

L(tgo) "student” round trip travel time to the outdoor recreation site, in hours.

L(tgs) "hourly wage earners" round trip travel time to the outdoor recreation site,
in hours.

L(tos) "professionals’ round trip travel time to the outdoor recreation site, in
hours.

Cy recreationist’ s out-of-pocket travel cost to an aternate outdoor recreation

site away from the reservoirs, in dollars.

L(too time spent on-site at the reservoirs outdoor recreation during the trip, in
hours.
Cos recreationists on-site out-of -pocket costs at the reservoirs for outdoor

recreation during the trip, in dollars.

L(INC) annual family earned and unearned income, in dollars.

L(DT) the recreationist’ s discretionary time available per year, in days.

L(Taste) recreationist’ sratio of days recreated (at al locations) divided by their
available days.

L(EXP) recreationist’ s total outdoor recreation experience at the reservaoirs, in
years.

L(A) recreationist’s age, in years.

BOAT dummy variable, one for persons who recreated with a boat all or part of the

time and zero for those who never used a boat.

9L infront of the variable indicates alog transformation.
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Table 2 Travel cost mode for the Lower Snake River reservoirs.

Vaidble Codfficient t-ratio Mean of Eladticity
Vaiadle

Congtant 3.547 2.89 na na
C -0.014 -3.78 9.93 -0.14
L(t,) -0.349 -3.61 - -0.35
L(t,) -0.516 -2.15 - -0.52
L(t,o) -0.265 -8.09 - -0.27
L(t,,) -0.293 -3.40 - -0.29
L(t, -0.08 -2.39 2.70 -0.08
Cos -0.0015 -2.75 94.98 -0.14
Gh 0.00075 2.02 31.44 0.02
L(INC) -0.072 -0.78 10.90 ns
L(DT) 0.153 3.17 3.90 0.15
L(TASTE) 0.418 9.53 -1.56 0.42
L(EXP) 0.19 4.38 2.07 0.19
GRAN 0.187 2.25 0.41 0.19
L(A) -0.297 -151 3.77 -0.30
BOAT 0.527 5.21 0.70 0.53

Travel Cost per Mile per Recreationist Assumed to Be $0.0412. Truncated Negative Binomia
Regression'®, r = trips per year to the reservoirs (r = dependent variable), meanr = 8.364. R2 = 0.55.
R? estimated by a regression of the predicted values of trips from the truncated negative binomia model
on the actua vaues)

10 see Appendix | for adiscussion of the statistical methodol ogy.
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Table 3 Effects of exogenous variables on arecreationist’ strips per year.

Exogenous Varigble Effect on

Tripg/Year of a

+10% Change

Recreationist’s Money Cost of Round Trip (single destination trip) ($/trip) -1.39%
“Retiree’ Recreationist’s Round Trip Travel Time (hours/trip) -3.49%
“Student” Recreationist’s Round Trip Travel Time (hours/trip) -5.16%
“Hourly Wage Job” Recreationist’s Round Trip Travel Time (hours/trip) -2.65%
“Professional Job” Recreationist’s Round Trip Travel Time (hours/trip) -2.93%
Time Spent at the Lower Snake River Reservoirs Outdoor recreation Site -0.80%

(hourg/trip)

Money Spent at the Lower Snake River Reservoirs Outdoor recreation Site -1.42%
(dollars/trip)

Money Spent on Outdoor Recreation at an Alternate Site (not at reservoirs) 2.36%
(dollars/trip)

Annual Family Earned Income ($/year) 0.00%

Recreationist’s Discretionary Time (days/year) 1.53%

Recreationist’s Fraction of Available Days Spent on Outdoor Recreation 4.18%

(Taste for Outdoor Recreation)

Recreationist’s Total Y ears of Outdoor Recreation Experience at the 1.92%
Reservoirs

If Outdoor recreation Trip was to Lower Granite Reservoir 1.87%

Age -2.97%

If Recreationist Used a Boat All or Part of the Time 5.27%

Differencesin Trip Vaue Among The Four Reservoirs
The travel cost price variable was introduced separately for each reservair in the demand
equation usng dummy varigbles. This dlowed getting separate estimates of value per recregtionist per
trip (from home to reservoir) for each reservoir. Thetrip vaue results are asfollows:
$ Lower Granite, $91.16 per person per trip (t-ratio = -2.72)

$ Little Goose, $46.36 per person per trip (t-ratio = -1.36)
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$ Lower Monumental, $38.55 per person per trip (t-ratio = -2.27)
$ Ice Harbor, $28.05 per person per trip. (t-ratio = -3.17)

These reaults indicate that persons were willing to pay much higher costs of travel to recreate at Lower
Granite Reservoir than at the other three reservoirs. Thet-ratio for Little Goose reservair is not
significant. On average, arecreationist spent $9.93 (round trip) to drive to the reservoirs. However,
the average recreationist a Lower Granite Reservoir was willing to spend $12.17 on transportation to
the reservoir while at |ce Harbor Reservoir recreationists only spent an average of $7.11 to traved to
the reservoir. Average spending to drive to Little Goose and Lower Monumental Reservoirs was
$9.65 and $10.03 respectively. Thus, on average, recregtionists at Lower Granite Reservoir were
willing to travel nearly double the distance that recregtionists at 1ce Harbor Reservoir were willing to
travel. Little Goose and Lower Monumentd travel distances fal somewherein between.

Lower Granite Reservoir accounted for 41 percent of the visitation, compared to 31.6 percent
at lce Harbor Reservoir, 15.6 percent at Little Goose Reservoir, and 11.3 percent at Lower
Monumenta Reservoir. Thus, Lower Granite Reservoir had both more people taking longer trips
(paying more) to reach it and in total had more people visting. If the consumer surplus values for each
reservoir are weighted by the respective visitation share the average consumer surplusis only $58.28
per person per trip compared to $71.33 per person per trip estimated when al reservoirs were
combined in asingle variable (see Table 4).
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SECTION TWO - OUTDOOR RECREATION EXPENDITURES

Recreationists were contacted at the reservoirs over the period from June 24, 1997 through
November 29, 1997 and requested to take part in the outdoor recreation spending mail survey. Most
persons contacted on-Site were agreeable to receiving amail questionnaire and provided their name
and mailing address. A smdll share of those contacted preferred a telephone interview and provided a
telephone number. The outdoor recreation spending survey data are expanded to show the direct
economic effects on spending, earnings, and employment in the Lower Snake River region.

The outdoor recregtionist input-output spending survey collected detailed information on the
types of purchases and the place the purchase occurred. Separate data were collected for the trip to
the reservoirs, while on-dte at the reservoirs, and on the trip home. Expenditure data for some 26
sdler categories were obtained. The data allow measuring the average expenditure by type of purchase
for various distances from the reservoirs. The name of the town nearest where each purchase occurred
was collected alowing estimation of average purchases for each of the sdler categoriesfor alarge
number of towns and counties.

The outdoor recregtionist spending survey showed spending patterns useful in estimating the
gimulus to jobs and business salesin the region created by recreationists attracted to the reservairs.
The totd economic effects of portfishing include both theinitid spending stimulus on sales,
employment, and persona income and the indirect economic effects as the initid spending effects
gpread throughout the local economy. This Sudy estimates the initid economic effects which will be
used in a separate economic multiplier study that estimates the total economic effects. The surveys dso
provided information on trangportation, lodging, and other outdoor recreetion activities enjoyed by
outdoor recregtionists while at the reservoirs.

Average group expenditures were $524 per trip and the group size was 4.87 persons.
Recreationist spending per person per trip was nearly $108 ($524/4.87). Recregtionistsin the input-
output survey averaged 10.74 trips per year (compared to 8.364 tripsin the travel cost demand
andysissurvey). Thus, average annua spending on trips to the reservoirs per recreationist was $1,156.
Recreationist spending that occurred during the Lower Snake River reservoir outdoor recregtion trips
excluded spending made while traveling to other outdoor recrestion Sites and excluded mgor purchases
of boats or other gear, maintenance, storage, insurance and other non-trip related outdoor recreation
costs. Recredtionist trip expenditures included any non-outdoor recregtion related purchases made
during thetrip. Tota annua spending by recreationists was estimated at $61,249,504 per year.

Outdoor Recreation Expenditure Results
The spending survey provided alist of potential spending choices and requested the amount
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spent and the location for each of the spending categories. Separate forms were provided for spending
during trave to the Ste, spending while a the Site, and spending on the trip home. A copy of the
questionnaire is shown in Appendix 1. The outdoor recreation input-output "spending” survey resulted
inasample of 367 completely usesble responses. A tota of 573 surveys were mailed out yielding a
useable response rate of 64 percent.

Geographic Location of Economic Impacts

Figure 8 is based on the outdoor recreetion travel cost "demand” survey that contained 438
observations. The figure shows that about 70 visitors, or 16.1 percent of the sample, lived within ten
miles of the Lower Snake River reservoirs. An added 42 visitors (9.7 percent of the sample) lived
within 20 miles of the reservoirs. Clearly, many (52 percent) of the outdoor recregtion vigtorsin the
demand survey sample lived and made purchases within 50 miles of the reservoirs.

Figure 9 is based on the outdoor recregtionist input-output spending survey that contained 374
usesble observations on the variable trips by distance. The figure shows that about 55 vistors, or about
14.9 percent of the sample, lived within aten mile radius of the reservoirs. The number of vigtorsliving
between 10 and 20 miles from the reservoir was 61 which was 16.5 percent of the sample. About 64
percent of the spending survey sample lived and made purchases within 50 miles of the reservoir Stes
where they recreated.

Recresation Spending Didributions

Each type of purchase by outdoor recregtionists can be described by a frequency distribution.
Spending distributions can be congtructed for the trip from home to Site, while on site, and for the return
trip home. Figures 10-17 show recrestionist purchases on their way to the reservoirsin terms of store
vidits distributed by amount of spending for the more important types of purchases. Tables 7-9 show
sample spending distributed across economic sectors for the trip to the reservoir, while on ste, and
during the return trip home.
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Table 4. Spending by recreationists traveling to the reservoirs.

Type of Purchase Average Total Expenditure Share of All
Expenditure per Outdoor In-Sample For This Purchases
Recreation GroupY Type of Purchase

County Government $7.31/$7.57 $2,778 1.76%
State Government $17.32/$18.64 $6,840 4.33%
Federal Government $2.60/$2.59 $951 0.60%
Tour Boat $2.75/$2.74 $1,006 0.64%
Airline $0.00/$0.00 $0 0.00%
Auto/Truck/RV Rental $2.39/$2.38 $873 0.55%
Service Station #1 $42.27/$44.06 $16,170 10.24%
Service Station #2 $7.82/$7.80 $2,863 1.81%
Grocery Store $41.05/$43.66 $16,023 10.15%
Auto Dealer $0.38/$136.62 $50,140 31.76%
Clothing Store $3.34/$6.05 $2,220 1.41%
Boat/Marine Store $37.68/$92.08 $33,793 21.41%
Sporting Goods Store $15.42/$16.74 $6,144 3.89%
Hardware Store $1.99/$1.98 $716 0.45%
Restaurant $7.64/$8.17 $2,998 1.90%
Department Store $0.51/$0.78 $286 0.18%
Other Retall $0.73/$0.73 $268 0.17%
Lodging $2.20/$2.19 $804 0.51%
Guide Services $0.96/$0.95 $349 0.22%
Equipment Rental $0.12/$0.12 $44 0.03%
Parking & Car Wash $0.22/$0.63 $231 0.15%
Auto Repair $20.21/$22.88 $8,397 5.32%
Other Repair $2.96/$2.95 $1,082 0.69%
Entertainment $3.37/$4.72 $1,732 1.10%
Health Services $0.00/$0.00 $0 0.00%
All Other Purchases $2.39/$3.10 $1,138 0.72%

1/ Thefirst column under Average Expenditure excludes one group that made very large automotive and boat purchases.
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Table 5. Spending by recrestionists while staying at the reservoirs

Type of Purchase Average Total Expenditure Share of All
Expenditure per In-Sample Purchases
Outdoor Recreation For This Type of
Group Purchase

County Government $1.15 $422 1.64%
State Government $4.98 $1,828 7.11%
Federal Government $3.64 $1,336 5.20%
Tour Boat $0.37 $136 0.53%
Airline $0.00 $0 0.00%
Auto/Truck/RV Rental $0.38 $139 0.54%
Service Station #1 $8.46 $3,105 12.08%
Service Station #2 $1.43 $525 2.04%
Grocery Store $9.86 $3,619 14.08%
Auto Dealer $0.00 $0 0.00%
Clothing Store $0.53 $195 0.76%
Boat/Marine Store $2.04 $749 2.91%
Sporting Goods Store $0.91 $334 1.30%
Hardware Store $0.29 $106 0.41%
Restaurant $5.64 $2,070 8.05%
Department Store $7.06 $2,501 10.08%
Other Retail $0.44 $161 0.63%
Lodging $2.76 $1,013 3.94%
Guide Services $0.00 $0 0.00%
Equipment Rental $1.37 $503 1.96%
Parking & Car Wash $1.00 $367 1.43%
Auto Repair $7.13 $2,617 10.18%
Other Repair $0.42 $154 0.60%
Entertai nment $3.02 $1,108 4.31%
Health Services $1.91 $701 2.73%
All Other Purchases $5.24 $1,923 7.48%
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Table 6. Spending by recrestionigts returning from the reservoirs

Type of Purchase Average Total Expenditure Share of All
Expenditure per In-Sample Purchases
Outdoor Recreation For This Type of
Group Purchase

County Government $0.00 $0 0.00%
State Government $0.03 $11 0.12%
Federal Government $0.02 $7 0.08%
Tour Boat $0.00 $0 0.00%
Airline $0.00 $0 0.00%
Auto/Truck/RV Rental $0.67 $246 2.78%
Service Station #1 $6.65 $2,441 27.63%
Service Station #2 $1.30 $367 4.15%
Grocery Store $3.05 $1,119 12.66%
Auto Dealer $0.00 $0 0.00%
Clothing Store $0.08 $29 0.33%
Boat/Marine Store $0.64 $235 2.66%
Sporting Goods Store $0.63 $231 2.61%
Hardware Store $0.08 $29 0.33%
Restaurant $4.45 $1,633 18.48%
Department Store $1.16 $426 4.82%
Other Retail $0.38 $139 1.57%
Lodging $1.62 $595 6.73%
Guide Services $0.00 $0 0.00%
Equipment Rental $0.01 $4 0.05%
Parking & Car Wash $0.05 $18 0.20%
Auto Repair $1.29 $473 5.35%
Other Repair $0.00 $0 0.00%
Entertainment $0.87 $319 3.61%
Health Services $0.54 $198 2.24%
All Other Purchases $0.86 $316 3.58%
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Expenditure Per Vidtor per Year and Total Annua Spending

Summing the modified detailed expenditures collected in the spending survey and shown in
Tables 7-9 results in a spending total of $192,385 for the 367 recreationist groupsin the survey.
Average group expenditures for the sample were $524 per outdoor recreation round trip or $524/4.87
= $107.6 per recregtionist per trip. The average number of trips per year was 10.74 resulting in
$107.6 x 10.74 = $1,156 average annud spending per recreationist on trips to the reservoirs.

Recreationad spending induced by the presence of the reservoirs can include capital purchases
aswell as spending during travel and while recreating at the reservoirs. One group spent $50,000 for
automotive equipment and $20,000 for boating equipment. Only three groups spent anything for
automotive equipment. Thefirst column in Table 7 shows average expenditures for each type of
purchase when the group purchasing capitd items was excluded from the sample (reducing the sample
to 366). The remainder of Table 7 is based on the full sample of 367 recreationa groups.

Tota annua spending by recregtionigts vigiting the reservoirs (excluding those primarily fishing)
isthe product of annua spending per visitor ($1,156) times the number of unique visitors (estimated at
52,984 in the first section of the report) or $1,156 x 52,984 = $61,249,504 per year.

Recrestion Expenditure Rates by Town

The database collected by the outdoor recreation spending survey will alow detailed
measurement of spending by community or county, by type of purchase, and by travel to site, on-site,
or return trip. For example, for every 100 recreationists visting the reservoirs, a specified town or
county will have so many dollars of sdes by each economic sector during the trip to the reservoirs while
on-site and on the return trip. About 85 towns where outdoor recreationist spending occurred are
identified in the database. These detailed spending data will be used in forthcoming regiona economic
impact anayses.

4 Ovemite Lodging of Recrealiomsts Recregtion Lodging
About 68.3 percent of the 438
recregtionists in the demand survey (299)
stayed overnight at the reservoirs. In contrast,
7 only about one-third of the visitorsincluded in
the angler survey stayed overnight. Figure 18
shows that, of those recreationists that do
day overnight, only asmall fraction Say a
motels or commercid campgrounds. Most of
the overnighters stay in campers, trallers,
tents, or in other accommodeations.
] wih Risde Camprr
D Ol Comrneriial Comp
O] Teilm Motsl
\ O puble Comp [ Disntslay j

Figure 16 Overnite lodging



Recreation Mode of Transportation

Method of travel used by the 367 recreationistsin the input-output spending survey sample was
classfied into eight categories as shown in Table 10. As expected, persond car/van/truck dominated
the trangport method. Persona camper or RV was second most likely to be used for transport.

Table 7. Type of transportation used by recreationists V

M ode of Transport Per cent of Sample
Personal Car/Van/Truck 84.20
Rented Car/Van/Truck 0.01
Personal Camper/RV 22.62
Rented Camper/Mobile Home/RV 0
Bus 0
Tour Bus 0
Tour Boat 0.01
Other 0.07

Y Total percent exceeds 100 because some recreation groups used more than one transportation type.

Importance of Recreetion Activities During the Trip

Recrestionists were asked to rate 17 recregtion activities using a scale from one to five where
one was most important and five was least important. The results of this survey question are shown in
Table 11. The question was phrased, “what recreation activities were important to you and your group
on thistrip?

Average group size for the 374 recregtionists who responded to this survey question was about
4.87. Table 11 shows the number of recreationists responding for each recreation category. Many
persons did not rate dl of the types of recreation on the questionnaire. For example, only 86 persons
out of 374 responded to the “other” category. Evidently recrestionists avoided rating recrestion
activities that were undefined or irrdlevant to them. Table 11 assumes that recreationists had no opinion
on the categories of recreation that they left blank and thus the average for some categoriesis
caculated over asmdl sample. However, the response rate itself may be an indicator of recrestionist
interest in other types of recrestion. Eight recreation categories drew a response from more than half
the recreationists. boating, swimming, water skiing, camping, other water sports, nature viewing, river
fishing, and Sghtseeing. The activities with the highest rating (among those who rated them) included
boating (rated 1.48), water skiing (rated 1.87, and swimming (rated 2.00). It isclear thet the
recreationist group (which was selected to exclude primary anglers) visits the reservoirs mainly to
engage in water sports.
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Table 8. Importance of recreation activities during outdoor recrestion trip

Type of INTENSITY Number of Average Rating to Group
Recreation Recr eationists (1 =most important,

Activity Responding to 5 =least important)

While on Question out Nonresponses Excluded

Outdoor of 374

recreation Surveyed
Trip

Lake Fishing 14 158 4.27
River Fshing 9 207 3.26
Bodting 1 325 1.48
Water Skiing 2 282 1.87
Snvimming 3 295 2.00
Other Water 5 233 2.35
Sports
Camping 4 238 2.33
Other 6 86 2.79
Bird Hunting 16 156 4.60
Sml. Game 17 151 4.74
Hunting
Big Game 15 155 4.54
Hunting
Hiking 11 171 3.80
Bird Watching 12 162 4.05
Wildife 10 185 341
Watching
Sghtseeing 8 205 3.00
Biking 13 163 4.10
Nature Viewing 7 208 2.85
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APPENDIX | - Statistica concerns for demand curve estimation.

Truncated Poisson or truncated negative binomia regression is appropriate for dependent
variables with count data (integer), and truncated negetive binomia regression is used in this sudy
(Greene 1981, Cred and Loomis 1990, 1991; Hellerstein and Mendelsohn 1993).! Because the data
for the dependent variable (vidts per year), are integers, truncated below one visit per year, equation
estimation by ordinary least squares regression (OLYS) isingppropriate. Truncation occurs when part of
the data are excluded from the sample. The on-site survey excluded persons not consuming recregtion
a the study ste. Maddaa (1983) shows that the regression dopes estimated by OL S will be biased
toward zero when the dependent variable data are truncated. The result is that the least squares
method understates price dadticity *2 and overstates consumers surplus.

Poisson and negative binomid regresson functiond form is mathematicaly equivaent to a
logarithmic transformation of the dependent variable. Some of the independent variables are log
transformed. The resulting functiona form for these variables in the demand equation is double log.
Out-of-pocket travel cost and severd other independent variables are not transformed resulting in a
semi-log functiond form.

The sgnificance of the coefficients in a Poisson regression can be greetly overdated if the
variance of the dependent variableis not equa to its mean (overdigpersion). The negetive binomid
regression does not have this shortcoming but the iterative solution process sometimes failsto
converge.® Convergence was not a problem for this data set. Tests for overdispersion in the
truncated Poisson regressions were conflicting. Tests developed by Cameron and Trivedi (1990), and
shown in Greene (1992), were conducted. These tests did not indicate that overdispersion was present
in the Poisson regression estimated for this Sudy. However, the t-values appeared inflated in the
Poisson regressions. A second test is available by actudly running the negative binomia regression.
When the truncated negative binomia regression was estimated, the coefficient on the overdisperson
parameter, ", was 0.385 with at-vaue of 8.94. Thisresult provided strong evidence of overdispersion
because the negetive binomid regresson implies
var(r)/ E(r) = {1+ aE(r)} = {1+ 0.385E(r)}
and our sample estimate of E(r) was 8.364 outdoor recregtion trips from home to the reservoirs per
year. The Poisson regression assumption that var(r)/E(r) = 1 isclearly violated. Thet-vauesfoundin
the truncated negative binomid regresson were much smaler than in the truncated Poisson regression.

11 An alternate approach is to separate the decision process into two parts. The potential visitor first
decides whether or not to visit the site. For those who decide to visit the site a second decision is made on the
number of visits per year. Two stage estimation techniques such as Tobit, Heckman, and Cragg models do not
account for the integer nature of the recreation trips variable resulting in significant error (Mullahy 1986).

12 price elagticity is defined as the percentage change in quantity demanded (trips) caused by a one percent
change in money trip price (out-of-pocket cost of atrip).

13 The distinguishing characteristic of many recent non-linear econometric estimation techniques is that the
have no explicit analytical solution. In such cases an iterative numerical calculation approach is used (Cramer 1986).
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That result was further evidence that Poisson regression had overdispersion. Therefore, the truncated
negative binomia regression technique was used in place of truncated Poisson regression.
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APPENDIX Il - Questionnaires

LOWER SNAKE RIVER OMB # 0710-00010UTDOOR RECREATION TRAVEL SURVEY
Expires 9-30-1998

General Information Questions

1. What isyour ZIP code?
2. How many outdoor recrestion trips to the Lower Snake River region did you take in the last 12
months? trips

The remaining questions refer to the trip when your were contacted at the Lower
Snake River and agreed to help with this survey.

3. What was your method of travel to the Lower Snake River? (Please check as many as apply)

<> Bus
< > Persond car/van/truck < > TourBus
< > Rented car/van/truck < > Tour Boat
< > Persona Camper/RV < > Other, (describe)
< > Rented Camper/Mobile Home/RV
4. How many nights were you away from home on thistrip? nights

5. When you left home what was your primary destination?

6. How many miles did you travel (one-way) from your home to your outdoor recrestion site on the
Lower Snake River? miles

7. How many people werein your travel group? persons

8. What recreation activities were important to you and your group on thistrip?
Please rank each activity 1 to 5, where 1 is very important and 5 is not important.

< > lakeoutdoor recreation < > birdhunting

< > river outdoor recrestion < > gmdl game hunting
< > boating < > higgame hunting
< > waer Kiing < > hiking

< > snvimming < > birdwatching

< > other water sports < > wildifewatching
< > Ca‘npng < > sght%ng

< > other, describe < > biking

< > naureviewing

A map is enclosed that shows the Lower Snake River region. Please use the map to identify local
stopping points on your trip when answering the questions on the following pages.
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9. Expenditures made by your group while traveling to the Lower Snake River outdoor recrestion Ste.

Type of Business Dollar Amount Name of Town or Nearest Mgjor Town

County Government
permits/licenses/fees

State Government
permits/licenses/fees

Federal Government
permits/licenses/fees

Bus or Taxi Service

Tour Boat

Airline

Car, P.U. or RV Renta

Service Station (1)

Service Station (2)

Food Store

Auto Dealer

Clothing Store

Boat/Marine Store

Sporting Goods Store

Hardware Store

Restaurant

Dept. Store

Other Retail (describe)

Motels & Lodging

Guide Services

Equipment Rental

Parking and Car Wash

Auto Repair

Other Repair (describe)

Entertainment

Hedlth Services

Other (describe)

Other (describe)

Please make your best estimate for each category, enter zero if no expenditure.
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10. Expenditures made by your group while & the Lower Snake River outdoor recreation Ste.

Type of Business Dollar Amount Name of Town or Nearest Mgjor Town

County Government
permits/licenses/fees

State Government
permits/licenses/fees

Federal Government
permits/licenses/fees

Bus or Taxi Service

Tour Boat

Airline

Car, P.U. or RV Renta

Service Station (1)

Service Station (2)

Food Store

Auto Dealer

Clothing Store

Boat/Marine Store

Sporting Goods Store

Hardware Store

Restaurant

Dept. Store

Other Retail (describe)

Motels & Lodging

Guide Services

Equipment Rental

Parking and Car Wash

Auto Repair

Other Repair (describe)

Entertainment

Hedlth Services

Other (describe)

Other (describe)

Please make your best estimate for each category, enter zero if no expenditure.
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11. Expenditures made by your group on the return trip back home.

Type of Business Dollar Amount Name of Town or Nearest Mgjor Town

County Government
permits/licenses/fees

State Government
permits/licenses/fees

Federal Government
permits/licenses/fees

Bus or Taxi Service

Tour Boat

Airline

Car, P.U. or RV Renta

Service Station (1)

Service Station (2)

Food Store

Auto Dealer

Clothing Store

Boat/Marine Store

Sporting Goods Store

Hardware Store

Restaurant

Dept. Store

Other Retail (describe)

Motels & Lodging

Guide Services

Equipment Rental

Parking and Car Wash

Auto Repair

Other Repair (describe)

Entertainment

Hedlth Services

Other (describe)

Other (describe)

Please make your best estimate for each category, enter zero if no expenditure.
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OMB # 0710-0001 Lower Snake River Recresation Survey

Thank you for agreeing to participate in this recregtion survey. This questionnaire only pertainsto the
single Lower Snake River reservoir where you were contacted.

The Lower Snake River reservoir where you were contacted was.
{lceHarbor} {Lower Monumenta} {Little Goose} {Lower Granite}

1 Circleone ... {mainly recreste on boat} {mainly recreate on bank}
{equal amount on boat and bank}

2. Circeone...gayedin: {campe} {trale} {commercid campground} {mote} {with
friends} {public campground} {didn't Say overnight}  {other, describe; }

3. How many hours per 24 hour day do you stay on average?
hours per day

4.  Typicdly, how many days per year are you on recregtion trips to the reservoir where you were
contacted? days per year

5. Typicdly, how many days per year are you on recregtion trips to places other than the reservoir
where you were contacted? days per year

6. Circledl that apply ... Pleaserank your recregtion activities at the Ste where you were
contacted in order of importance to you, one is most important and ten is least important. water
skiing__, swimming___, picnicking___, camping___, motor boating___, saling___, wildlife
viewing___, hunting__, fishing__, other
Please describe “ other”

8. How many miles (one-way) isit from your home to the reservoir where you were contacted?

miles one-way

9.  Circledl that gpply ... How did you travel to the recregtion site?
{ca} {boat} {bus} {plane} {Pickup Truck} {other, describe other }

10. How many years have you recrested at the Lower Snake River reservoirs? years

11. How many days per year are you free from other obligations so that you could engagein
recreation? days per year

12. Wha isyour totd time (hours) awvay from home on atypica trip to the reservoir where you
were contacted? hours

13.  Whatisthetypicd tota cost to you of atrip to the reservoir where you were contacted
including round trip trangportation, equipment, supplies, food, accommodations, entertainment, etc.? $

61



cost to you.
14. Please enter your typica hours away from home and typica trip cost (answered above) in the
last row of the table below.

Column 2: please dlocate hours away from home across the trip activities listed on the | eft.
Column 3: please dlocate trip cost across the activities listed on the [ ft.

D ) ©)
TRIPACTIVITY HOURSAWAY DOLLARS OF
FROM HOME TRIP COSTS
Recresting at the reservoir
Recresting at other Stes than
the reservoir during the trip

Travd to and from the
recregtion Ste from your home

Recreation at other places than
the reservoir during the trip

Other non-recreation activities
ontrip (explain below)’

TOTAL HOURS = TOTAL DOLLARS =

* Please describe other (non-recreation) activities on trip

15.  What isyour occupation? Describe type of employment, or student, housewife, retired,
unemployed, school teacher, truck driver, etc.

16. How many days of vacation, excluding weekends, do you typicaly take each year?
days per year

17.  What isthe one-way distance from your home to your most preferred dternate recregtion Site if
you didn't recreate at the reservoir where you were contacted? miles one-way

18.  What isthe name & location of your most preferred dternate recreetion site?

19.  Circleone... Will you typically leave the Ste where you were contacted for aternative
reservoirs, lakes, or streams, if recreation conditions are bad here?
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{yes} {no}
20. If the answer to question 19 aboveis yes, what is the distance one-way from the Site where you
were contacted to the alternate site? miles one-way

21. For the kind of recreation you like to do, how many other sites besides the reservoir where you
were contacted are available to you? other sites

22.  Typicdly, how many recregtion trips per year do you take to the reservoir where you were
contacted? trips per year

23. Whatisyour age? Circleone... {lessthan 20} {20-25} {25-30} {30-35} {35-40}
{40-45} {45-50} {50-55} {55-60} {60-65} {65-70} {70-75} {75-80}

24.  Circleone... Do you give up wage or sdary income (i.e. non-paid vacation) when traveling to
thisste or whilerecredting at the 9te? {yes} {no}

25. If the answer isyes to question 24 above, how much income do you give up for atypica
recreation trip to the reservoir where you were contacted? $

26.  What isyour current wage or sdlary incomein $ per year? Circleone...
{0-10,000} {10,000-20,000} {20,000-30,000} {30,000-40,000} {40,000-50,000}
{50,000-60,000} {60,000-70,000} {70,000-80,000} {over 80,000}

27.  What isyour current pension, interest income, €tc., in $ per year? Circleone...

{0-10,000} {10,000-20,000} {20,000-30,000} {30,000-40,000} {40,000-50,000}
50,000-60,000} {60,000-70,000} {70,000-80,000} {over 80,000}
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Lower Snake River Survey Project

Where Surveyed) on the Lower Snake River. It is our understanding that you, or a household member
who was present on the first survey, would be willing to asss this project by completing the attached
Follow-up survey for amore in-depth view of the Lower Snake River.

Please find enclosed a smdll token of our appreciation, for you to keep, for your participation in this
effort to learn more about the Lower Snake River.

All information will be confidential and will be used only as totals with
no individual names or information released to any person or agency.

Thank you for your assstance in completing the survey form.

Sincerdy,

Bill Spencer
Project Consultant



Lower Snake River Survey Project

May 18, 2000

It is our understanding that you, or a household member who was present on the first survey, would be willing to assist this project by
completing the attached follow-up survey for a more in-depth view of the Lower Snake River.

Please find enclosed a small token of our gppreciation, for you to keep, for your participation in this effort to learn more about the
Lower Snake River.

All information will be confidential and will be used only as totals with no individual names or information released to any person or

agency.

Thank you for your assistance in completing the survey form.

Sincerely,

Bill Spencer
Project Consultant
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