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Impacts of Streamflow on Recreation

Quantity Use : Regional
e — >  Expenditures — s Economy
Straaration —— > Quality of ——> Wilingnessto —— g%tﬁlem
Experience Pay :
Benefits
Fish Stocks 5 FutureUseand ——> Future

Quality Benefits



Empirical Models

-- Total Value = Recreational Use * Willingness to Pay

-- Total $ = Recreational Use * $/Trip

- T=R(Q,s)WI[Q,R(), x,u] (Q=streamflow)
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Types of Values and Methods

Methods

Market Values
. Transactions
Property Values
Nonmarket Values
Direct Use
Revealed preference (TCM)
Stated preference (CVM)
Passive Use
Stated preference

Regulatory Guidelines: NRDA; OMB A10; WRC Principles and Standards; EPA



Example

Colorado River Instream Flow Values




Marginal NEV Estimates for Alternative Grand
Canyon Float Colorado River Flow Levels

Flow Value per Trip
Commercial passengers Private boaters

(A) Study year dollars

5,000 cfs 127 111

29,00033,000 cfs 898 638

45,000 cfs 732 376

(B) 2005 dollars

5,000 cfs 235 206

29,00033,000 cfs 1664 1276

45,000 cfs 1357 697




Bishop (1997) Relationship Between NEV and Flow Levels or
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Recreation Use: Net Economic Value of Glen Canyon
Dam Releases (million 1991 R)ps Eis

Release | CFS Net Economic Value of Releases
Scenario Anglers Commercial Commercial Private white Total
White Water below dam water boaters
boaters Use
Low 11,326 1.3 54 0.1 1.1 7.9
Moderate | 18,785 1.2 6.4 0.1 1.2 8.9
High 29,145 1.1 12.4 0.1 2.0 15.7




Passive Use: Welsh et al. (1995) Estimates of Nonuse Values
Three Glen Canyon Flow Scenarios. (2005 dollars)

National Sample

Annual Value

Flow Scenario Per Household (millions)
Moderate Fluctuations $17.74 2,791
Low Fluctuations $26.19 4,386

Steady Flow $26.91 4 474




Annual Values Associated with Alternative Dam
Operations ($ millions)

Flow Scenario Power Value Recreation Value| National Passive
Use Value
Moderate -36.7 t0-54.0 +0.4 +2,286.4

Fluctuating Flows

Low Fluctuating -15.1 t0-44.2 +3.7 +3,375.2
Flows
Seasonally -88.3 10-123.5 +4.8 +3,442.2

Adjusted Steady
Flow




Comparison of Marginal Values

CFSlyear

Flow Scenario Power Value Recreation Value| National Passive
Use Value

Marginal Value pe| $22.63 to $30.48 $1.92 $506.92

Acre Foot

Marginal Value pe $1,397 $366,921
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- Montana Trout Fisheries
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stimated Value/Trip for Stream Fisher'iwes In
Montana (Duffield, Loomis and Allen 1988)

River Dollai Vallie / Tiifp Ratio Sample Size
Tom | cvm | TOMIOMI T yem | cvm
Madisen 234 228 1.3 357 148
Up. Yellowstane 230 150 1.53 81 121
Boulder 180 149 1.21 7 69
Rock Gregk 173 92 1.88 89 78
Big Hole 164 218 A 187 140
Gallatin 161 180 .89 264 152
Blackfoot 142 133 1.07 149 97
Bighorn 121 159 .60 160 151
Beavwethaad 112 188 29 120 108




_—— Estimated Valuem‘/Trip for Stream Fisheries in
Montana (Duffield, Loomis and Allen 1988)

River Dollak Yallie / Tiifp Ratio Sample Size
TCMI CvM T TCM CvMi
Smith 94 153 .61 43 44
Stillwater 82 85 .96 133 113
Bittierroot 73 59 1.24 88 117
Md. Clark Fatk 68 86 19 231 126
Md. Yellowstoine 63 74 .85 174 105
Missoudtil 60 63 95 357 148
Up Flatiead 56 99 57 66 65
Kootemal 56 38 1.47 121 72
19
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Correlation of Value per Trip Estimates for

CVM and TCM Montana Angler Studies

Sample Correlation(Ceéfiiaiant
Pearsan Spearaan
Complatel 7 RRives Saphple 1253 J132
=000 P=.001
Subsampple Of 1 Ziviversiviith080 or | .7993 8112
more @lservations P=.001 P=.0011

Source: Duffield, Loomis & Allen 1988
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Angler Typeg Average Value for Recent Trip
(1986 $)

Nature Generalists $91
Fishing Generalists $117
Casual Anglers $8
Specialists $170

Source: Duffield, Loomis & Allen 1988 (DECVM Study)
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Comparison of Resident and Nonresident Angler

WTP per Trip: by Species

Target species Population
Nonresident | Region lll resident

Grayling $ 559 $123

Non-grayling $ 600 $128

species

Salmon $ 817 $136

Pike, Burbot, or $ 371 $ 161

Lake Trout
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Instream Flow Applications

Big Hole-Bitterroot
Montana D lion Case




~ Big Ho
Bitterroot Study




Big Holeg Bitterroot Samples

Table 1. — Survey sample sizes,

Survey Sample size
Onsile (Summer 1988)
Bittarroot 419
Big Hole 580
Todal ang
Fhone pretest [Septermber 1988)
Missoula/Bag Hods 100
Mail survey (Movember 1988-January 1989)
Total mailing 1650
Lindeliverable 140
Total response aBZ
Monresponse phone survay (Apnl 1583)
Total sample 251

Note: Response rate (cooperation) for onsite and both phone suvr-
veys was nearly 100%.



Estimated Dichotomous Choice Model

Table 9. — Logistic dichotomous—choice model
for valuation of current trip: full model.’

Variable Standard  Asymptotic
Variable Coefficient mean error t—statistic
Intercept -3.8982 — 252479 ~1.5439
k —. 7808 - 05871 -13.299°
In INCOME 0452 11.513 14374 3.1496¢
RES -.1329 697 1.50960 —.0BRBO
In AGE 9406 3.661 36569 2.5720°
In Q 1988 6.629 27569 7214
In TRIPTM - 1701 1.913 53574 -.3182
BITTER —-3.5602 344 1.68515 —-2.19943
BITTER InQ 4571 2.204 24747 1.8471%
RES InQ - 1837 4.722 22640 —-.8159
TRIPTM InCd 0578 12.752 08137 11
FLOATA InQ - 3264 2.607 27426 —-1.1901
CROWDED 0629 1.891 12803 4908
NSAMPLE -.0079 17.546 01324 —.5956
FLOATA 1.8636 357 1.92645 9674







