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7 was _ra_mnmm by 25 Oklahom
(Department) and the U.S. Fish nd; éw_mrmm moﬂﬁom (S wﬁomv .with

i 3 92@« sesults are based on mail E._n !

pa ment. om Wi ervatio

. assistance from the U.S. Arm,

-+ results of that study provided thy cmmmm or. mm<m~o?=m ‘trout fishery on

the riyer below Broken Bow Dam.  On Jan. 1,1989; the Department

s mmm_ 1ated approximately 12 ‘miles of the river m:m tributaries from -
- Broken Bow Dam moiuma.mmg _.b 25 G S. m_mrim% 70 g.amm as a year-
~+** round|trout fishery (Harper).

‘The Department established gm »35 mmvﬁ.w vw mwonfsm 3, mmo
catch4ble(8.5-inch minimum)rainbow trout on abiweekly basis from Jan.
1, 1980, to the current period (Harper). The trout were stocked in areas
belowthe Broken Bow Dam to U.S. Highway 70, including the Beavers
Bend State Park. The Corps was contracted to release water from the

. Broken Bow Lake at appropriate times and in sufficient volume to
“maintain the m:S..o:Emzn wow 25 ovm..mroz of the year-round trout

fishery. -

economic m<m_=mro= of 25 s.oﬁ fishery was needed to (1) assess-

the ﬁmm_cz_a\ of the project, (2) justify current, and future public
expenditures, and (3) manage the public resource efficiently. Costs of the
project included operation and maintenance (O&M) costs of the trout
fishery and opportunity costs foregone from implementation of the project.
Trout-stocking costs were included as O&M costs. Opportunity costs
includged the value of water released mxn_cmzm_% for maintaining the trout
fishery and the benefits foregone from prior fishing activities. Benefits of
the project were determined from angler use of the trout fishery. Market
transaction information on the demand for the trout fishery by anglers
was not available for estimating benefits, ‘Thus, nonmarket valuation
‘methofls were required to-achieve the needed evaluation. No other

" benefits or costs were considered.’

e principal objectives of this study were to: (1) assess the economic
value of the year-round trout fishery in the river below Broken Bow Dam,
(2) provide summary characteristics data about the anglers and the
fishery, and (3) evaluate management and policy decisions for the fishery
based on the study results. This article presents results on objectives (1)
and (2). Additional _:wo_.Bmsoz on nrmwmn_wm:msnm data and procedures of
the m_“:% arein Aoro_ m_wm :

m=2m< Data mmme_:mw

T
for the three years of the trout fishery based on the pressure count and
creel surveys (Table 1). mmﬁawemm nonm_ w:m_mw hours was slightly higher

o

: mc?ov.m ini d for the first .:Sm years of the project. P.oooncam

are available in (Choi et al.).

: 30 .O.x._m:oam Agricultural mxvmzama mﬂ:g

tal m:m_ma hours and trout harvest were estimated by the Department

TABLE 1

ESTIMATED SEASONAL ANGLER HOURS AND TROUT
HARVEST FOR THE FIRST THREE YEARS OF THE

MOUNTAIN FORK RIVER TROUT FISHERY",

1989-1991

1991
Dec. 1, 1990 - Nov. 30, 1991

1990
Dec. 1, 1989 - Nov. 30, 1990

1989

Jan.1, 1989 - Nov.

Trout
Harvest
(no/hr.)

Harvest
(no.)

Trout

Hours
(no.)

Angler

Trout
Harvest
(no./hr.)

Trout

Harvest
(no.)

Angler
Hours
(no.)

0, 1989

Trout
Harvest
{no./hr.)

Trout
Harvest
(no.)

Angler
Hours
(no.)

Season

0.8

10.332

13,512

23.890 1.5

16,181

0.9

10,146°

11,493°

Winter (Dec.-Feb)

0.4

29,893 12,147

13,589 0.6

21,569

13,353 0.7

18,606

Spring (Mar. - May)
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THE MOUNTAIN

OUTFISHERY

—~SEASONAL NUMBER OF FISHING TRIPS PER ANGLER-TO
i ; FORK RIVER TRO
7 1989-1991

1990 (Percent)

1991 (Percen) —

Spring

2 Winter - Spring i’

GE SOIWOU0D] Wi Juslng

1. 5% 1
Total . 1 o0 100.0 - 100.0 - 100.0 ~ 100.0
Average (No)) 77 11.80 461 °  4.87

Annual nvemgelhuhirbcij df ﬁshirig frips to MFR for a sa}nple br anglers,

ESTIMATED EXPENDITURE PER ANGLER PER TRIP TO THE
MOUNTAIN FORK RIVER FOR SAMPLES OF ANGLERS,

TABLE 3

‘ 1989 - 1991
Expenditure 198% 1990 (Percent) : 1991 (Percent)
per Angler ($) Percent Winter _ Spring __ Summer _ Fall _ Annual® Winter _ Spring _ Summer Fall
0.01 - 10.00 27.7 41.1 174 16.5 11.7 26.0 36.3 21.0 17.3 10,0
10.01 - 20.00 21.0 14.7 3.5 9.9 1.7 107 20.0 123 49 15 109
20.01- 50.00 18.9 23.2 16.3 13.2 16.0 18.4 10.0 4.9 222 7 25.0 14.6
50.01 - 100.00 1.9 10.5 17.4 19.8 17.0 15.0 238 395 309° 263 312
100.01 - 200.06 13.8 74 30.2 220 30.9 193 6.3 18.5 23.5 288 19.0
> 200.00 5.9 332 151 187 128 __106 38 37 1.2 25‘ 28
Total 100.0 1000 1000 1000 1000 . 1000 1000 - 1000 1000 - 1000 1000
Average ($) 61.72 42.18 122,19 13597 11384 91.13 49.97 68.92 66.93 72.88 61?.77
Mulinﬁ (3) NA 20.0 100.0 100.0 89.0 NA 18.5 60.0 60.0 56.5 NA

a8 Weighted by zip code proportions in creel survey.

b weighted by the estimated proportion of trips tiken each season by anglers,

(
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1994, m:m 16:1 for 1991, When opportunity costs:of foregone. fishing
activities wereincluded, benefi
and 1990, and 7:1 for 1991. He

er; all of the ratios were m..mmnmu than

s 1:1, jmplying that the m:m_mu. benefits from the trout fishery were far
" greater than the costs of the-project from 1989 to 1991..

easonal analysis for 1990 and 1991 showed that the benefit-cost
ratios, excluding opportunity costs, were substantially higher for spring
and summer compared with fall and winter. The stocking rate does not
vary by season even though angler hours, angler trips, and type of angler
(local, state, or out-of-state) varied substantially by season.

blic revenue from fishing licenses or trout licenses is generally

excluded in benefit-cost analysis because such analysis is concerned with
real resource benefits and costs, not transfer payments (Propst and
Gavrilis). The number of trout licenses and revenue increased each year
of the trout fishery. The revenue was equal to 55 percent of stocking costs
in 1989, 68 percent in 1990, and 77 percent in. 1991 (Harper). Furthermore,
becayse a fishing license was required before purchase of a trout license,
a portion of the license revenue may be allocated to the trout fishery
activjty. The number of trout fishing trips to total fishing trips per angler
ranged from 36 percent to 59 percent, depending on year. Including these
proportions of the fishing license revenue with the trout license revenue
would substantially exceed the trout stocking costs for each year of the
fishery.. However, more- intensive Bm:mmmgma of the _u.o_: fishery
compared with other mmrm:mm may increase cost,

i - Discussion

he overall objective of this study was to analyze the economic value
of a trout fishery established in the Mountain Fork River below Broken
Bow WmB. Economic evaluation of the fishery was conducted employing
benefit-cost analysis for the three years of operation (1989-1991). Benefits
were|assumed equal to the surplus value (consumer surplus) anglers
Emnmr on the fishery. This value was estimated using the individual

s.m:i cost method. Costs of the fishery project included operating costs -

and opportunity costs. Operating costs were limited to the cost of trout
stocking. Opportunity costs were identified as costs of cold water released
from [Broken Bow Lake and benefit loss from fishing activities prior to
implémentation ofthe fishery. Abundant unallocated water in the Broken
Bow #_me allowed for the assumption of zero opportunity cost of cold water
releases for the trout fishery. Information on the average number of trips
taker] before the trout fishing project in 1989 was used to estimate benefit
loss. ".Hrm benefit-cost ratios for the fishery excluding opportunity costs
- ranged from 13:1 to 16:1.;. When Eo_c&sm opportunity costs, the range
was from 6:1 to 7:1. mmmmo:m_ variation in benefit-cost ratios were shown

for Hmmo and 1991.

" 38 OHlahoma >m;oc_.E“B_ Experiment mmao:

tratios mmnnmmmmm to mvoﬁ 6:1for 1989

i
i
|

Conclusions

E eu.mé_ oome and time cost of trip affected the number of trips taken b;

anglers significantly and consistently ?wocmroce the nrwmm.wmm
period of analysis (1989-1991). This conclusion is based on th:
analytical results of the classical travel cost model and empirica
significance of the estimated demand equations.

(2) The trout fishery has been widely accepted by residents in Oklahom:
and frequent visitors from other states. Reasons to support thi
conclusion include the following:

(a) Annual number of trips has increased in each of the three years
with an estimated 11,075 trips in the last year.

. (b) Over 70 percent of the sampled anglers in each of the years gave
quality index of 7 or more out of a scale of 1to 10. Over 65 percen
of the anglers sampled in 1989 stated that the trout fishery wa
adequate and should be maintained, and an additional 32 percen
stated that the fishery was adequate but needed to be impr-—ed.

(¢) The estimated one-way travel distance for the sampled angl.__ sa.
increased each year of the project, implying that a wider populatios
base is becoming aware of the fishery. Similarly, the averag
length of trip hasincreased each year, implying anglers are not onl;
coming from greater distances but also staying longer each trip.

(8) Seasonal variation in composition of angler trips is significant. Mor:
trips are taken by local anglers (McCurtain County) in the winte
season compared with the other seasons. In general, expenditure pe
angler trip is less in winter compared with the other seasons. Th
purpose of the trip is exclusively for trout fishing more in winter thai
other seasons. Finally, the estimated net benefits per trout harveste:
are lower in winter compared with other seasons.

(4) Thetroutfisherygenerated approximately $1 million dollarsof angle
net benefits for each of the three years, 1989-1991.

(5) Overall benefit-cost ratio implies that benefits of the trout fishery fa
exceed costs.

(6) Summary sample data show that about 33 percent of msm_mf ips
originated from residents in McCurtain County but only accour.__fo
about 6 percent of angler expenditures. Conversely, 67 percent om the
angler trips originated from residents outside of the county anc
accounted for 94 percent of total expenditures. A high proportion o
total angler expenditures associated with the trout fishery originate:
with-anglers from outside of the county, which providesfora vogssm
significant impact on the local economy.

Management and Policy Decisions

Based on the above conclusions and on other results of the study, th:
following are suggested guidelines for management and policy decision

‘
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