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Testing the Limits of Temporal Stability: Willingness to

Pay Values among Grand Canyon Whitewater Boaters
Across Decades

Chris Neher' L, John Duffield”, Lucas Bair® . David Patterson', and Kot herine Neher'
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Abstract we dirctly compare trip willingness to pay WTP) values between 1985 and 2015 stated prefer-
ence surveys of private party Gand Canyon boaters using identically designed valuation methods. The m-
poral gap of 30 year between thess two studies is well beyond that of any tests of WTP tem poe | sta bility

n the literature. Compar wes made of mean WTP sstimates for four hypothetical Colorade River flow
level scenarios. WTP values fram the 1985 survey were adjusted © 2015 levels wsing the consumer price
indes Mean WTP precison was esimated firough smulation. No satistically Sgnificant differe noes wem
detected between the adjusted Bishop et al {1987) and the current study mean WTP estimates. Examination
of posled madels of the data from the studies suggest that while the estimated WTP values are stable over
time, the undedying valuation functions may not be, particularly when the dats and models are corrected
1o account for differing bid strsctures and possible pane ffecs.
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1. Introd uction

The Grand Canyon is an iconic symbal of both the American West and the success of the National Park Sys-
term. While most visitors view the Colomde River from e vantage point of either the North or South rims
of the canyon. far removed from its waters, each year many people recreste on the fiver a5 well One highly
prized Colorado River sctivity is secufing 3 coveted private party permit to boat the workd clas whitew ster
from Lees Ferty through the Grand Canyen Grand Canyon National Park isues bath private and mmmer
ciall permits to bost the Colorado River firough the Grand Canyon. Of the approximately 24,000 annual vis-
tors, 7,000 are private party whitewater boater {Grand Canyon Nationsl Park, 20061

In the 19903 5 suite of Colomdo Rver user surveys, harasfter mierred 1o 5 the Bishop study, was under-
taken to estimate how different water flow levels in the Colorade River and different scenarios for redeasing
wiater from Glen Canyon Dam impaced the value Grand Canyon whitewater bosters (among other fver
wser groups) placed on their recreaional river expedence [Bishop et al, 1987). Since the original Bishop
study, there have been numerass changes in river flow management and the statis of the resource (Grand
Canyon Monitring and Reseaxh Canter, 2005) Regnizing the length of time since the orginal Bishep
1009 the National Park Service INPS) funded initisl stages of 3 study design fer 2
replication and extension of the sarer work However, only preparatory work could be done until 2014,
wihen the Glen Canyon Dam Adaptive Management Program provided the additional funding needed to
complete our 2016 Grand Canyon private party whitewater boater study beyond the initial design stage.

While ous study was intended to update the nearly 30 years old Bistop study willingness © pay (WTP) exti-
mates, we sl recognized the opportunity 1 test the tempom| stability of recreational WTP vahues from a
high-profile, high-quality study over a period much longer than had been reported previously in the iters-
ture Our study design sampled individuals who participated in a private party whitewater tip down the
Grand Canyon in 2014 and 2015. Randormiy selecied pvate party bosters mceived a recraationsl use and
walue survey eontsining valustion questions that used 3 dicholmeus cheice contingent vahation (DCCV)
question format with the ssme weording 2 in the earlier Bishop study. The DOCV questions were designed
50 respones and estmated WIP per trip could be directly compared 10 pamllel results estimated from data
collected in the Bishop study 30 years earier.
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The Grand Canyon Protection Act of 1992 states
that, long-term monitoring of Glen Canyon Dam shall
Include necessary research and studies to determine
the effect of the Secretary's actions on natural,
recreational, and cultural resources.

= = = MAP OF GRAND CANYON NATIONAL PARK ] lw. m -m| i
By 4 Cpr |
http://commons.wikimedia.org/wiki/File:Map_of the_Grand_Canyon_National_Park_1926.jpg
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2009 GCRMC Socioeconomic
Research Review Panel

e Hydropower modeling

— Economic and financial

* Recreation surveys

— Angling and whitewater
e Tribal surveys

e Passive use surveys
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Nonmarket Resources

e Nonmarket resources are goods and services
not traded in markets.
— Recreation
— Fish and wildlife
— Air quality

 Economic values for nenmarket resources are
estimated through observational data or
surveys.




Revealed Preference Method

e Estimates economic value of resources through
analyzing people’s choices when those choices
are observable.

e GCMRC used creel data to estimate the
economic value of angling at Lees Ferry and

identified angler preferences influencing the .
economic value. -




Angler Economic Value and Season
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Bootstrapped aggregate model seasonal benefit estimates at Lees
Z USGS Ferry with confidence intervals at the 95% level (2014 dollars)

Lucas S. Bair, David L. Rogowski & Chris Neher (2016) Economic Value of Angling on the Colorado River at Lees
Ferry: Using Secondary Data to Estimate the Influence of Seasonality, North American Journal of Fisheries
Management, 36:6, 1229-1239, DOI: 10.1080/02755947.2016.1204388
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Sheet1

		

				Summary descriptive statistics (mean) of variables assessed in the individual travel cost model by angler type.																														Guided		Non-guided		Above		Below

				Variable		Description		Aggregate Sample		Guided Access Point		Non-guided Access Point		Walk-in Above Paria		Walk-in Below Paria																Fall		27%		30%		24%		13%

				Annual trips		Number of angling trips to Lees Ferry in the past 12 months		3.28		1.7		4.3		3.6		5.4																Spring		40%		24%		43%		26%

				Travel cost		Round trip road miles * $0.14 + $15 (vehicle) +$16 (watercraft)		261.35		$137		$63		$103		$38																Summer		17%		19%		14%		42%

				Income		Annual income by zip code of residence (thousand dollars)		62.39		$68		$61		$61		$48																Winter		15%		27%		20%		19%

				Substitute angling opportunities		Percentage of total US trout fishing days by state of residence		0.01		0.01		0.01		0.01		0.01

				Age		=1 if categorized as retired; =0 if adult		0.42		52%		37%		37%		15%

				Catch per unit effort		Continuous variable of catch per hour of fishing		1.81		2.42		1.69		1.14		0.65

				Fly		=1 if gear categorized as fly fishing; =0 if other (spinner and bait)		0.7		0.89		0.54		0.92		0.12

				Highway 89 closure		=1 if U.S Highway 89 was closed; =0 if U.S Highway 89 was open		0.62		0.62		0.62		0.52		0.84

				Spring		=0 if categorized as spring		52%		61%		42%		61%		33%

				Summer		=1 if categorized as summer		15%		13%		14%		4%		48%

				Fall		=1 if categorized as fall		16%		13%		21%		16%		6%

				Winter		=1 if categorized as winter		18%		14%		22%		18%		13%
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Number of angling trips to Lees Ferry in the past 12 months



		



Travel Cost                                   (Round trip road miles * $0.14)



		



Annual income by zip code of residence (thousand dollars)



		



Percent of anglers categorized as retired



		

				Table 2: Zero-truncated negative binomial model results (estimated regression coefficients) for the number of angling trips per year by angler type for the Lees Ferry trout fishery (2012-2014).

						Aggregate Model		Guided at Access Point		Non-guided at Access Point		Walk-in Above Paria		Walk-in Below Paria

				Constant		-1.566***		-0.055		-2.932***		-2.083**		0.889

				Travel Cost		-0.005***		-0.007***		-0.007***		-0.004***		-0.015***				-0.005		-200

				Income		-0.009***		-0.007***		-0.003		-0.018***		-0.029***				-0.007		-143

				Substitutea		-13.566***		-9.842**		-6.637**		-18.913***		6.253				-0.007		-143

				Age		0.232***		0.480***		0.209**		0.173		-0.623				-0.004		-250

				Catch-per-Unit-Effort		0.172***		0.159***		0.147***		0.185***		0.178				-0.015		-67

				Fly gear		0.184***		-0.339**		0.362***		0.459*		0.467

				Highway 89		0.196***		0.205		0.246***		0.285*		-1.207***

				Summer		0.504***		-0.391*		-0.058		0.999***		0.768***

				Fall		0.059		0.320**		0.043		0.171		0.437

				Winter		-0.029		0.820***		0.007		0.122		0.540*

				Summer interaction b		-0.002***		-		-		-		-

				Fall interaction b		0.001		-		-		-		-

				Winter interaction b		0.002***		-		-		-		-

				Alpha (α)		21.621***		11.610***		67.142*		38.813		18.128*

				Expected annual trips		2.39		1.45		3.73		2.93		4.53

				Sample size		2,189		863		820		335		171

				a The substitute coefficient is the change in annual trips relative to a percentage change alternative trout angling opportunities

				b Interaction terms are season (summer, fall, winter)*(travel cost)

				*p<0.1, **p<0.05, ***p<0.01





		

				Table 3: Bootstrapped aggregate model seasonal benefit estimates at Lees Ferry with confidence intervals (CI) at the 95% level (2014 dollars).

				Estimate		Spring		Summer		Fall		Winter

				Upper CI		$277		$265		$337		$577

				Point estimate		$237		$210		$264		$408																								Distribution of Angler Benefits by Season

				Lower CI		$197		$156		$190		$239																								Spring		Summer		Fall		Winter

				aFall season were not significantly different from spring season trips.																																3491		2952		3059		952

																																				$827		$620		$808		$388

				Table 4: Bootstrapped angler user type benefit estimates at Lees Ferry with confidence intervals (CI) at the 95% level (2014 dollars).

				Estimate		Access Point Guided		Access Point Non-guided		Walk-in Above Paria		Walk-in Below Paria

				Upper CI		$161		$267		$127		$1,289																								$827,000		$619,000		$807,000		$388,000

				Point estimate		$103		$206		$104		$208

				Lower CI		$45		$144		$82		($873)

				Estimated Net Economic Value per Trip





		



Estimated Net Economic Value per Trip



		



Estimated Net Economic Value per Trip



		



Distribution of Angler Benefits by Season
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Stated Preference Method

e Estimates economic value for resources
through analyzing people’s choices as stated
responses in a survey.

* GCMRC surveyed private whitewater boaters
to estlmate the economic value of a river tr|

https://www.oars/grandcanyon/
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Colorado River Total Value Study

Resources impacted by policies

Existing Management
Plan—conditions over

Proposed Plan A—
conditions over the next 20

(Size and number)

number

the next 20 years years
River Beaches R 20% decrease in size and 20% increase in size and
‘Z%l% number

Native fish (humpback
chub) populations

"I"_. ~ ——— ‘-

Remain at present levels

25% decrease in humpback
chub populations

Trout . Remain at present 50% increase in large trout
populations condition populations
Cost to your Household $ $0 540 per year
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Chris J. Neher, John Duffield, David Patterson. 2016. Colorado River Total Values Study. Final Report, University of Montana, Department of
Mathematical Sciences, Prepared for the National Park Service, August.




Inclusive Approach to
Nonmarket Valuation

ZUSGS

science for a changing world

August 2016

COLORADO RIVER TOT]
VALUE STUDY

Prepared for: National Park Service

By:
Dr. John Duffield, Chris Neher, and Dr. David Pattersol

University of Montana, Department of Mathematical
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Survey Takeaways

‘There are significant values
associated with
environmental services
provided by the Grand
Canyon’ (Neher et al 2016).

‘Substantial evidence suggests
that segments of the public hold
non-market values...for both
riverine environmental effects
and...external effects of
hydropower production and
distribution’ (Jones et al. 2017).




Trout Management Flows
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Example implementation of a two-cycle TMF in June and July with resumption of
normal fluctuations between cycles and afterward

Adapted from: Glen Canyon Dam Long-Term Experimental and Management Plan December 2015 Draft
Environmental Impact Statement http://Itempeis.anl.gov/documents/draft-eis/vol1/Chapter_2-Alternatives.pdf
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Humpback Chub Recovery
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Hydropower Scenarios
and Externalities
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Trout Management Flow

Humpback Chub Recovery
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Humpback Chub Recovery
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Tribal Surveys

Tribal Perspectives for and Values of Resources
Downstream of Glen Canyon Dam

I'l Glen Canyon

Grand Canyon 5
: Dam
National Park \ﬁ 8
Grand Canyon - Parashant & ]?- L
National Monument S e i
; S g e
5 ¢ Lo | |
‘"; ! = ! '“;,',
¢ ] : | N Lppin
\'..‘ = we Li, Li’\__f" 1 5 P_'“J'-
] b { % 2 fe. | 7
La'ke e 2 2 [ 5
f & o -~ | S
Mead iy % Sy e it
3 o L =
G s ey e
Pearce L. %
Ferry | %,
>

a USGS

L 17

science for & changing world



Presenter
Presentation Notes





Incorporating Tribal Preferences

 Glen Canyon Dam Adaptive Management Program

e Federal, state and regional management

* Re h and monitoring

lain Page

1 Glen Canyon Dam AMP
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o/ Preferences and values
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Canyon Research and Monitoring

+CDAMP Resource Areas
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= Natural Processes (lip ISYST
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Representation of Tribal
Preferences

American Indian

or Alaska Native, (Pueblo i Apache
4.52% \/ ¥
_A

\_Havasupai
\.Hualapai

sian, 1.69%

Black or African American,
2.64%
Native Hawaiian or other
Pacific Islander, 0.56%

/ USGS Chris J. Neher, John Duffield, David Patterson. 2016. Colorado River Total Values Study. Final Report, University of Montana, Department of

Mathematical Sciences, Prepared for the National Park Service, August.
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Choice Experiments

Existing Management Proposed Plan A—
Resources impacted by policies Plan—conditions over conditions over the next 20
the next 20 years years
River Beaches R 20% decrease in size and 20% increase in size and
(Size and number) f%;% number number
Native fish (humpback P e : 25% decrease in humpback
chub) populations b ~4 Remain at present levels chub populations
Trout ) Remain at present 50% increase in large trout
populations _ : condition populations
Cost to your Household $ S0 540 per year
for 20 years

| would vote for (check only one !/) D D

S USGS Chris J. Neher, John Duffield, David Patterson. 2016. Colorado River Total Values Study. Final Report, University of Montana, Department of

Mathematical Sciences, Prepared for the National Park Service, August.
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Intention Based Preferences

2\

River Resource
Management Tool

Existing
Management
Plan—conditions
over the next 20
years

Proposed Plan
A—conditions
over the next 20
years

Proposed Plan
B—conditions
over the next 20|
years

High flow experiments to
increase beaches (size and
number) for recreation

of years HFEs are
implemented

L

# of years HFEs are
implemented

¥

# of years HFEs are
implemented

Low summer steady flows
to enhance native fish
populations

Lci/v summer steady
fldws implemented
rsecond decade

Low summer steady
flows implemented
in first decade

No experimental
low flows
implemented

Trout management flows to
enhance native fish
populations

Trqut management
flo Lvs implemented
gvery five years

Trout management
flows implemented
annually

No experimental
low flows
implemented

USGS

Macroinvertebrate flows to
enhance rainbow trout and
native fish populations

Macro invertebrate
flgws implemented
very other year

Macro invertebrate
flows implemented
every other year

No
macroinvertebrate
flows implemented

Percentage annual
reduction in Tribal services
as a result of decreased
Tribal power

allocation from Glen
Canyon Dam

N\

5% reduction in
Tribal services

10% reduction in

Tribal services

10 % increases in
Tribal Services

uld vote for (ch only

Preliminary data, do not cite



Adaptive Management

Juvenile Chub Rainbow Trout
Monitoring Reach 7 Population Dynamics
L 4
L 4

L 4
4
L 4
L 4
.o’ Adult Equivalent
l’ Humpback Chub (100 mm+)
Juvenile Humpback Chub o

Annual Survival (40-100 mm)

| 4

ZUSGS
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