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ABSTRACT

Sustaining the riparian resources of the San Pedro Riparian National Conservation Area

(SPRNCA) is a challenge, due in part to competing water demands from agricultural and

urban users in the Upper San Pedro River Basin in southeastern Arizona. Policymakers

attempting to balance these interests seek ways to compare competing demands, often

through economic valuation. Comparing the value of water across alternative uses is

complicated by the fact that some uses such as the value of preserving riparian ecosystems

do not have an observable value in a traditional economic sense (i.e. market values). Using

a contingent valuation methodology (CVM) this study estimates a willingness to pay

(WTP) by site visitors for riparian area preseration in the SPRNCA. The WTP was

estimated from the results of a questionnaire-based survey of visitors at two key visitor

locations. This study confirms that respondents place substantial positive economic value

on riparian area preservation.
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1. Introduction

1.1 The Problem and its Context

Comparing the value of water across alternative uses is complicated by the fact

that some uses do not have an observable value in a traditional economic sense (i.e.

market values). When considered at a landscape scale, water has value beyond its benefits

in consumptive uses. Those non-consumptive uses include, but are not limited to, the

ecological integrity of the resources themselves, cultural and historical value, amenity

value, bequest value, and the value of indirectly related activities (like recreation) made

possible by the natural resources. Policy makers faced with the task of addressing

preservation concerns while also meeting consumptive water demands have difficulty in

evaluating trade-offs associated with such different needs. The challenge then becomes

how to reasonably estimate the value of water in order to compare economic benefits

across different uses when market and non-market values can be estimated.

Valuing consumptive demand associated with agricultural and municipal water use

is commonplace in the field of economics, given the existence of market transactions and

production functions that link water use to production of market outputs such as

agricultural crops. While the full social value of resource use may not be represented,

market values provide a fundamental base from which to evaluate the general economic

trade-offs between agricultural and municipal water use. However, the value of water for

non-extractive uses such as the preservation of a riparian ecosystem is more difficult to

estimate. The absence of market transactions in no way makes the riparian area water
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needs less economically important, but it does necessitate using alternatives to traditional

market valuation.

Over the past several decades, economists have developed and refined a number of

non-market environmental valuation techniques. The more common include the contingent

valuation method (CVM), travel-cost, and hedonic pricing methods. While these

techniques place economic values on environmental resources, fully conceptualizing and

reliably measuring such resources is problematic.

The difficulty in assessing the economic value an individual derives from a natural

resource is compounded by the fact that value can be subdivided into non-consumptive

use values and non-use values. The non-consumptive use value is the value an individual

derives directly through activities such as birdwatching or hiking. The non-consumptive

non-use value takes the form of existence value (knowing the resource is maintained) or

bequest value (preserving the resource for future generations). In reality, when economic

values are placed on environmental resources only a narrow range of attributes of that

resource can be valued with useful precision. Generally these are attributes that can be

associated with the resource or an activity that can be tied to economic value in some way.

The selection of highly representative activities can provide an important avenue

from which to explore the value of natural resources not captured by traditional markets.

Non-market valuation techniques can provide a bridge between consumptive use

assessment and corresponding non-consumptive uses. This provides a basis for

comparison across competing uses, particularly where policymakers are exploring different

avenues to solve complex and controversial problems.
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For the past several decades, economic value has been assigned to non-

consumptive uses of resources such as river systems (Wilson and Carpenter 1999).

Relatively few peer-reviewed studies have been conducted assessing the economic value

associated with water quantities or water levels of US rivers using the CVM (Table 1.1).

TABLE 1.1. Water level benefits in the U.S. measured with the CVM.
Study	 Good(s) being valued

	
Sample units
	

Unit specific benefit
(1997 U.S. dollars)

Berrens et al., 1996 Benefits of maintaining minumum All households Middle Rio Grande
flows in one New Mexico River

	
in the state of
	

River, $29 per year;
(Middle Rio Grande) vs. all New

	
New Mexico	 all New Mexico

Mecico Rivers	 rivers, $91 per year

Boyle et al., 1993	 Policies that would result in	 Commercail	 Commercial:
varying increases in cubic feet per and private	 @26,000 cfs.
second (cfs) flow of the river for	 whitewater	 $842:@40,000 cfs
whitewater rafting	 boaters	 $532. Private:

@26,000 cgs. $691:
$40,000 cfs $512

Cordell and	 Four management programs that 	 Recreationists Present $46:
Bergstrom, 1993	 alter "full water levels" in four	 on four	 Scenariol. $57;

reservoirs during summer and fall , reservoirs in Scenario 2. $72;
western North Scenario 3 $83
Carolina

Daubert and Young, Recreational benefits of instream	 Recreationists @500 cfs. $53;
1981	 flow at several different levels of	 using the	 @900 cfs. $59

cubic feet per second (cfs)	 Cache la
Poudre River

Sanders et a., 1990	 A special fund to be used 	 All households Eleven Colorado
exclusively to include 11 Colorado in the state of	 rivers $116 per year
rivers under the protection of the	 Colorado
Wild and Scenic Rivers Act

Adapted from: Wilson and Carpenter 1999.

The studies that are available demonstrate that respondents place substantial positive

economic value on water levels associated with sustaining natural resources (Wilson and

Carpenter 1999). However, the actual values reported vary widely. Wilson and Carpenter
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(1999) suggest that it is plausible that at least some of this variability could be explained

by differences among the surveyed populations, ecosystem types evaluated, or specific

environmental scenarios considered. However, they point out that the data are just too

sparse for a meaningful statistical test of such ideas. While the discipline of economics has

provided an avenue to make quantitative assessments of economic values of natural

resources including river ecosystems, the results can be taken as reasonable estimates but

the user is cautioned to be mindful of the challenges and limitations associated with

assessing such economic values.

The case of the Upper San Pedro River Basin in southeastern Arizona and the

water issues associated with its riparian areas provide prime example of where

quantitatively assessing the economic value of water in riparian area preservation could

help inform a difficult policy making process. The effects of surface water diversions and

groundwater depletion increasingly threaten the ecological integrity of the Basin. The

collective problem of groundwater pumping by rapidly urbanizing areas and irrigated

agriculture puts in jeopardy the integrity of the Basin's riparian areas, including the

congressionally designated San Pedro Riparian National Conservation Area (SPRNCA).

While vast groundwater resources underlie the Basin, they will not be sufficient to support

the growing water demands across all users indefinitely. Difficult water conservation

and/or allocation choices will have to be made in order to maintain the current ecological

composition and function of the riparian areas. The complex relationship between the

natural, social, political, economic and legal systems poses a daunting challenge to

policymakers exploring avenues to solve this issue. The discipline of economics can make
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an important contribution towards informing the policy decision-making process by

quantifying the economic value of water across alternative uses. However, such an

undertaking presents the challenge of attributing a justifiable value to different water uses.

In an effort to inform the water policy debate of the Upper San Pedro River Basin,

this research focuses on estimating the value of preserving the SPRNCA. It involves a

contingent valuation study undertaken in order to assess the economic value of the

riparian resources in the Conservation Area from the perceptions of nature tourists visiting

the Upper Basin. The analysis is based on 843 on-site respondent surveys collected at two

popular destinations for nature tourists. The access points to these destinations include the

San Pedro House (east of Sierra Vista and located inside the SPRNCA) and the Ramsey

Canyon Preserve Visitors Center (south of Sierra Vista, outside the SPRNCA). Three

fundamental questions are addressed:

1. What are the socio-demographic characteristics of nature visitors and why are they

willing to contribute to the preservation of the SPRNCA?

2. What monetary value do nature tourists place on preservation of the ecological

integrity of the SPRNCA?

3. What are the aggregate total benefits associated with the preservation of the

SPRNCA?
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1.2 The Study Area

The San Pedro River flows north from its source in northern Sonora, Mexico

across approximately 300 km to its confluence with the Gila River near Winkleman,

Arizona in the United States. Its watershed covers 11,620 km2 and is split into a Lower

and Upper Basin (Arias 2000; BLM 1998). The Lower Basin covers almost half the total

watershed's area and is fully in the United Sates. The Upper Basin spans 1,900 km2 in

Mexico and 4,500 lun2 in the United States. The San Pedro Basin is physiographically part

of the Basin and Range Province with elevations ranging from 500 m in semi-desert

grassland and desert scrub to sky island highlands reaching over 2000 m covered by

coniferous forest and oak woodland.

The resources of the San Pedro River have supported people from as far back as

ca. 10,900 B.P. (before present), as evidenced at the Murray Springs archeological site of

the Clovis Culture of Paleoindians (Haynes 2001). The Sobairpuri tribe of Pima Indians

were practicing irrigated agriculture along the San Pedro when the first European settlers

came to the area in the 16th Century (Finan and West 2000). Rural communities in the

valley have been built around irrigated agriculture and ranching ever since.

Today, the city of Sierra Vista is the largest urban center in the Upper San Pedro

River Basin, with a population growth rate that exceeds the regional average due in part

to its ties to the U.S. military presence at nearby Fort Huachuca. Other growth areas

include Benson, Bisbee, Huachuca City, St. David and Tombstone. Benson is the only

urban center located directly on the river. It was developed as a stop site and bridge

crossing for the Southern Pacific Railroad (ADWR 1991). Benson promotes itself as an
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ideal retirement and tourism location and has become a bedroom community for many

living and working in Sierra Vista and Tucson. Outside of these areas, the purchasing and

parceling of land into "hobby farms" and "ranchettes" by people looking for open space

and a more rural lifestyle has added to the demographic changes taking place in the Upper

San Pedro River Basin (Finan and West 2000).

One of the main attractions of the San Pedro River Basin is its unusually high

native biodiversity. The U.S. portion of the Basin has one of the highest bird diversities of

areas its size in the United States (Commission of Environmental Cooperation 1999). It

plays a vital role in maintaining national and transnational species diversity (Steiner et al.

2000). Between 1 and 4 million migrating songbirds use the riparian habitat annually. It is

an important habitat for some rare and endangered species including the Yellow-billed

Cuckoo and the Southwestern Willow Flycatcher (Commission of Environmental

Cooperation 1999).

The diversity of flora and fauna in the Basin is primarily due to water resources.

The San Pedro River is essentially an oasis between the Sonoran and Chihuahuan deserts

and the Plains grassland that provides the most important source of ephemeral and

perennial water in the region. The unusual degree of biodiversity results from the location

of the San Pedro at an ecotone of three ecosystems (Steiner et al. 2000). That water not

only defines the ecological composition of the area, but serves human needs as well.

Unfortunately, the rate of human extraction is beginning to change the hydrologic balance

in the Basin.
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The regional aquifer has an estimated overall water storage of 39,349 hrn3

(millions of cubic meters) (Arias, 2000). The floodplain aquifer that serves most of the

irrigation in the Basin reaches depths of 12 to 45 m, covering an area of 141.87 km2 with a

storage estimated at 0.65 hm3 . The recharge of the floodplain aquifer is supplied mainly by

direct runoff and regional aquifer contribution. A cone of depression due to excessive

groundwater pumping has been reported in the Sierra Vista area by several research

groups (Sharma, MacNish, Maddock 2000: Vionnet and Madock 1992). Groundwater

models have been developed to assess groundwater depletion and to provide that

scenarios involving urban growth and irrigation can be evaluated relative to subsurface

flows. Arias (2000), using the Sierra Vista sub-basin, illustrates how as population grows,

the groundwater sub-basin deficit will increase (Table 1.2). This research also illustrates

how the agricultural sector the historically largest user of water in the Basin has been

overtaken by municipal water use. Arias (2000) highlights how as human populations

grow, the groundwater sub-basin deficit increases.

The data collection points selected for contacting visitors and eliciting values for

riparian preservation were the San Pedro Riparian National Conservation Area (SPRNCA)

and the Ramsey Canyon Preserve, managed by the Bureau of Land Management (BLM)

and the Nature Conservancy respectively (Figure 1.1). An admission fee is charged at the

Nature Conservanc's Ramsey Canyon Preserve whereas access is free to the public at the

SPRNCA.These sites are among the more important focal points for nature tourism and

other visitation within the Upper Basin. Both are particularly attractive to birders and

other nature tourists.



TABLE 1.2. Upper San Pedro River Basin water budget.
Virgin

Conditions
1990 2000 2030

Groundwater Recharge (Deep Aquifer)

Aquifer flow from Mexico 3,000 3,000 3,000 3,000

Recharge-Huachuca Mtns. 10,580 10,580 10,580 10,580

Recharge-Mule Mtns. 5,290 5,290 5,290 5,290

Total 18,870 18,870 18,870 18,870

Groundwater Discharge (Deep Aquifer)

Underflow at Fairbanks -440 -440 -440 -440

Evapotranspiration -7,900 -7,900 -7,900 -7,900

Base flow discharge -9,530 -7,400 -7,400 -7,400

Early Wells (Bisbee) -1,000 -1,000 -1,000 -1,000

Consumptive Uses* (withdrawals-recharge)

Wells, Fort Huachuca** -2,000 -2,300 -2,300

Wells, Sierra Vista -4,100 -5,000 -9,000

Other domestic wells -1,000 -1,000 -2,300

Agricultural irrigation -2,800 -1,100 -1,100

Total -18,870 -26,640 -26,140 -31,440

Groundwater Sub-Basin Deficit 0 -7,770 -7,270 -12,570

*Consumptive use estimates are based on population growth projections from 51,400 in
1990 to 73,900 in 2030 (Corell 1996).
** Current and potential recharge initiatives by Fort Huachuca and the city of Sierra Vista
may lead to increased returns to the groundwater sub-basin.
Source: Arias 2000

18
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FIGURE 1.1. Location of the study area and the collection sites.

One of the primary economic measures obtained in the data collection was the

respondent's willingness to pay for preservation, which was focused explicitly on the

SPRNCA portion of the Upper Basin. Congressionally designated in 1988, the

Conservation Area spans thirty-six miles of the river's path and covers 57,000 acres.

Formerly owned by the Boquillas Land and Cattle Company, the land was sold to the

Tenneco Properties who intended to develop it. The Bureau of Land Management (BLM)

convinced the developer to swap the land for an area of equal acreage near Phoenix. This

allowed the BLM to take possession in 1986 in order to protect and preserve it (BLM

Volunteer Training Guide-San Pedro House). The Tenneco properties of 43,000 acres

were merged with smaller land donations totaling 14,000 acres to create what today is

called the San Pedro Riparian National Conservation Area.

The SPRNCA was established to protect floristic, aquatic, wildlife, archeological,

paleontological, scientific, cultural, educational, and recreational resources of the public

19



20

lands surrounding the San Pedro River (Arizona-Idaho Conservation Act, Pub. L. No.

100-696, Title I, 102 Stat. 4571 [19881). It serves as a migratory passage for national and

trans-national birds, in addition to supporting a wide diversity of other wildlife. In 1996,

the area was designated a "Globally Important Bird Area" by the American Bird

Conservancy and the BLM. This was the first designation of its kind in the United States

(McKnight and Deihl 1996).
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2. Primary Consumptive Users of Upper San Pedro Water

Information concerning the consumptive use of water in the Upper San Pedro

River Basin provides an economic context from which the value of water in riparian area

preservation can be evaluated. Given inadequate water supplies to indefinitely satisfy all

water users (at current levels of use) in the Upper San Pedro River Basin, the economic

benefits derived from water dedicated to riparian area protection would likely be attained

at some economic cost to other water use sectors. Data needed to estimate water demand

by the municipal and agricultural sectors for the Upper San Pedro River Basin is not

readily available and this thesis does not develop formal water demand functions for

municipal and agricultural water. However, this chapter provides more general

information on population totals, growth rates, water pricing and per capita consumption

in key municipalities. It also reviews the agriculture sector in Cochise County and the

Basin and the value of water for key crops.

2.1 Municipal Water Use

Municipal water use historically was lower than agricultural use in the Upper San

Pedro River Basin. However, in recent years agricultural use has been overtaken by the

municipal water use of increasing populations in more urbanized areas. The population

growth trends suggest this pressure will increase in coming years, requiring a greater share

of the Basins water resources, including the portion of water resources currently used by

agriculture and the riparian ecosystem.
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2.1.1 Municipal Population and Growth Trends

The U.S. Census and the Arizona Department of Economic Security consider

Benson, Bisbee, Huachuca City, Sierra Vista, St. David, and Tombstone as Benson, St.

David, Tombstone, Huachuca City and Bisbee as the municipal population centers in the

Upper San Pedro River Valley (Table 2.1).

TABLE 2.1 Population projection for urban centers.
1997 1998 1999 2000 2005 2010 2015 2020

Benson 4,234 4,269 4,300 4,329 4,429 4,472 4,478 4,499

Bisbee 4,533 6,554 6,573 6,590 6,650 6,676 6,679 6,692

Huachuca 2,006 2,027 2,046 2,065 2,152 2,229 2,298 2,362

Sierra Vista 49,950 50,681 51,401 52,129 55,840 59,740 63,585 66,991

St. David 1,804 1,836 1,866 1,896 2,045 2,193 2,334 2,461

Tombstone 1,457 1,478 1,496 1,512 1,571 1,595 1,599 1,611

Total 65,984 66,845 67,862 68,521 72,687 76,905 80,973 84,616

Source: Arizona Department of Economic Security, 1997

The majority of this population is concentrated in the city of Sierra Vista, the only

urban center in the Upper Basin. Sierra Visit is located just over 30 km (19 miles) north of

Mexico, almost 115 km (72 miles) southeast of Tucson, and almost 15 km (9 miles) west

of the San Pedro River, adjacent to the Fort Huachuca Military Reservation. Sierra Vista

accounted for 52,129 people in the year 2000, or 76% of the region's municipal

population. By the year 2050, Sierra Vista will have grown to 78,687 people as projected

by the Arizona Department of Economic Security (1997).

All other municipalities in the Upper San Pedro accounted for 24% of the total

population in 2000. Of these, Benson and St. David are physically closest to the San Pedro

and exhibit the fastest population growth rate. Benson is located downstream from Sierra

Vista and the Riparian Conservation Area along the San Pedro River. From its history as a
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railroad town, a copper and silver smelting and distribution hub, and agricultural center.

the City of Benson and the greater Benson area has reinvented itself The area now

promotes itself as an ideal retirement and tourism location with many of the visitors

owning manufactured homes. The areas has also become a bedroom community for

demographic subgroups who live and work in Tucson and Sierra Vista but make their

home in the Benson/St. David area. The commuters reap the benefits of a small town

lifestyle while working in larger urban centers of Sierra Vista and Tucson (Finan and West

2000). Parcelization of land into "hobby farms" and "ranchettes" has also added to the

influx of people to the Benson area further changing the socio-economic profile of the

area.

An as yet unknown factor in Benson/St. David population growth is the impact of

the 1999 opening of Kartchner Caverns State Park. Kartchner Caverns is one of the

largest living wet caves in the United States. The caves could become the one of the

largest tourist attraction in the State of Arizona. Current estimates suggest that the

Kartchner Caverns will attract 150,000 tourists per year (Finan and West 2000). Benson

has copyrighted a name "Home of Kartchner Caverns" and hotels, restaurants, and other

tourist trade establishments have been built to facilitate expected tourist trade. New RV

(recreational vehicle) parks and services has been planned by the city of Benson. In 1999,

there were over 1,600 RV spaces in the Benson city limits and additional 500 lots in the

surrounding area (Finan and West 2000).
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2.1.2 Water Providers and Per Capita Consumption Rates

The major municipal water providers in the Sierra Vista area include the Bella

Vista Water Company, Pueblo del Sol Water Company, Arizona Water Company, Cloud

9 Water Company and Sierra Vista Municipal Water Supply Company (ADWR 1991).

The average amount of water consumed in Sierra Vista is estimated at 153 gallons per

capita per day (gpcd) (Bauer 2001). The City ranks among the lowest gpcd user across

other Southwestern cities (Table 2.2).

TABLE 2.2. Average water consumed by southwestern cities.
City Water Consumed

by All Users (gpcd)
Apache Junction 140
Avondale 152
Sierra Vista 153
Los Angeles 155
El Paso 163
San Diego 170
Phoenix 199
Albuquerque 204
Tucson 208
Denver 219
Gilbert 224
Bullhead City 238
Prescott 250
Lake Havasu 262
Casa Grande 313
Source: Bauer 2001

There are three main residential water providers in the Benson sub-basin: Benson

Municipal Utility Department, St. David Water Association and Pomerene Domestic

Water Users Association. The Benson Municipal Utility Department, regulated by the City

Council, is the largest provider (Finan and West 2000). The two other providers, St.

David Water association and Pomerene Domestic Water, are non-municipal providers, and



25

are regulated by the Arizona Cooperation Commission. The average amount of water

consumed in the Benson sub-basin is estimated at 168 gpcd (Finan and West 2000).

Based on 2000 population figures and an average daily per capita water use rate of

160 gallons (for both Sierra Vista and Benson), the municipal sector uses 4 billion gallons

of water per year (12,278 acre-feet).

2.2 Agricultural Water Use

Agriculture has historically been the largest water user in the Upper San Pedro

Basin. In the past two decades there has been a decline in total available agricultural land

(13,000 acres in the 1980s to approximately 6,000 acres in the 1990s). Active production

on these acres fell even more dramatically (8,400 acres in the 1980s to less than 1,000

acres in the 1990s) (ADWR 1991; Dunn and Clark 1997). The change in land under

production has had a major impact on agricultural water use. Though the sector has been

surpassed by the urban sector as the major consumptive water use, it continues to be

viewed by many as the sector where water conservation and reallocation efforts could be

directed in order to protect the unique riparian resources of the basin.

2.2.1 Agricultural Conditions at the County Level

Most agricultural data is reported by county rather than by watershed. To better

understand the role of agriculture in the Upper San Pedro River Valley, it is useful to

assess corresponding county data. The San Pedro River Basin lies primarily in Cochise

County in the southeastern corner of Arizona. Cochise County is approximately 80 miles

square and contains 4,003,840 acres and has a population of 126,300 inhabitants (Arizona
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Department of Economic Security, 2001). The majority of the population (including Sierra

Vista) is in the southern part of the county. The remaining areas are sparsely populated

(Dunn and Clark 1997). A variety of field crops are grown in the county, including cotton,

corn, alfalfa, lettuce and chile. Vegetable, fruit and nut crops have become increasingly

important since the 1990's, with Cochise County now widely known for its apples, nuts,

orchard, and U-Pick vegetable operations. U-Pick operations have become a primary

tourist attraction in Cochise County's during summer months (Dunn and Clark 1997).

Arizona is predominantly a public land state, with only 18% of its land in private

ownership. Cochise County is therefore unusual in having 41% of its land in private

ownership. Currently 66,300 acres of Cochise County land is under agricultural

production (excluding green chop pasture hay and grazed acres). This land can be divided

into three main growing areas: the San Simon River Valley in the northeast corner, the

central Sulphur Springs Valley area, and the San Pedro River Valley on the west side of

the county (Dunn and Clark 1997). The San Pedro Valley is by far the smallest farming

area both in terms of current and potential acreage, representing only 1% of current

agricultural acreage and less than 4% of potentially cultivable land (Table 2.3).



TABLE 2.3. Cultivable land in the three growing areas of Cochise County.
Growing Area
	

Current Acreage
	

% of Cultivatable
	

Potential Cultivable
Under Production
	

Acreage Under
	

Land*
Production

San Simon/Bowie 8,000 12% 19,700 — 90,000
San Pedro Valley 800 1% 6,000 — same
Sulphur Springs Valley 57,500 87% 79,600 — 71,000
Total 66,300 1 00% 105,300— 167.000
*Potential Cultivable Land: first number is land that has been cropped, based on the Cochise County
Agricultural Survey (1958). Second number is total farmable land mass, according to the U.S.
Department of Agriculture Farm Service Agency (Willcox) as cited in Dunn and Clark (1997).
Adapted from: Dunn and Clark 1997

Dunn and Clark (1997) point out that countywide there are over 100,000 acres of

potentially cultivatible land that could be brought into production under the right

economic conditions. They estimate that 6,000 of these acres pertain to the San Pedro

Valley, some of which were previously irrigated farmland. The decline in acres under

production began in the early 1980s when over 80,000 acres were abandoned due to lower

water tables and higher pumping costs associated with increased electricity prices (Figure

2.1). The impact of the decline is also evident in monetary terms. The cash receipts from

crop production in Cochise County amounted to just under $42 million in 1998, down

from $89 million in 1978.

27
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Change in Irrigated Acres 1900-2000,
Cochise County, Arizona
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Data Sources: Arizona Agricultural Statistics 1966-2000; Stubblefield et al. 1967.

FIGURE 2.1. Irrigated acres in Cochise County from 1900 to 2000.

2.2.2 Agricultural Conditions: The Upper Basin

Until recently the Upper San Pedro River Basin was almost entirely rural, a

characteristic now charging due to rapidly growing cities, growth of

recreation/retirement/bedroom communities, and the division of traditionally ranched

rangeland into much smaller ranchettes (Finan and West 2000). These changes have

contributed to the decline of traditional agricultural (farms cultivating field and vegetable

crops) in the Basin.

Like the trend in Cochise County as a whole, the number of acres available for

irrigated production and the number of actively irrigated acres in the Upper San Pedro
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have declined significantly. This trend is particularly evident in the Sierra Vista and

Benson sub-basins. These two sub-basins form the Upper San Pedro River Basin as

defined for the purpose of this study. Today, five areas of productive agriculture remain in

the Upper Basin, all located within the boundaries of Cochise County Arizona. Three of

the areas are located in the Benson sub-basin in the vicinity of Cascabel, Pomerene and St.

David, and two in the Sierra Vista sub-basin in the vicinity of Sierra Vista and Palominas.

The Arizona Department of Water Resources (ADWR 1991) estimated that

approximately 2,600 acres out of a potential 6,700 acres of farmland were actively

irrigated in the Sierra Vista sub-basin. ADWR classified the remaining acres as

discontinued, noting that the lands had been cultivated in the 10 years prior to the study,

but not during the most recent five years. Differing estimates now suggest that actively

irrigated acres in the Sierra Vista sub-basin have declined from approximated 2,600 acres

to between 282 acres (Sharma, MacNish, and Maddock 2000) and 540 acres (Corell et al.

1996) over the past 10 years.

Similar trends have occurred in the Benson sub-basin. ADWR (1991) estimated

that there was approximately 5,800 acres of farmland actively irrigated out of the total

6,500 potential farmland in the Benson sub-basin. Recent estimates now suggest that as

few as 600 acres are currently irrigated in this sub-basin (Finan and West 2000). The

fertile flood plain of the San Pedro River does present opportunities for non-traditional

agriculture. A few growers at Curtis Flats, south of Benson at the river's edge have

recently begun production of garden vegetables. Seasonal roadside stands and the
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proximity to Tucson provide outlets to market the produce (Hackenberg and Benequista

2001).

It should be noted that while the recent estimates suggest an overall sharp

reduction in the number of acres actively irrigated in both sub-basins, the remaining

pockets of private inactive farmland technically could be brought into production at any

time. The potential farmland available for irrigated agriculture is still officially estimated to

total approximately 6,000 acres for the San Pedro Valley in Cochise County (Dunn and

Clark 1997) (Table 2.4). The change in available irrigated acres in the sub-basins of the

San Pedro Valley suggest a 66% decrease in land available for irrigated agriculture over

the past 10 years.

TABLE 2.4. Active and available agricultural acres in the Upper San Pedro.
Acreage Type
	 Mid to Late 1980's 	Mid to Late 1990's 

Sierra Vista and	 Sierra Vista and
Benson Sub-Basins	 Benson Sub-Basins 

Actively Irrigated	 8,393	 800
Total Available Acreage	 13 , 190	 6,000k 
t Based on the Cochise County Agricultural Survey (1958), and total farmable land mass, according to the
U.S. Department of Agriculture Farm Service Agency (Willcox) as cited in Dunn and Clark (1997).

Data Source: ADWR 1991; Dunn and Clark 1997.

In the last decade, land use and cover data have been developed with the advances

in computer technology, geographic information systems (GIS) and the use of remotely

sensed imagery. Research managed by the Environmental Protection Agency (EPA)

suggests that less than 3% of the land area, or 35,000 acres is dedicated to agriculture

dominated by hay and alfalfa production (Kepner 2000). This figure deviates substantially

from other estimates. This EPA research was based on the classification of land into broad
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classes based on an assessment of spectral data. It did not attempt to distinguish the types

of agricultural land, though it did include a class for "barren" land. This may in part

explain why the EPA landcover assessment agricultural land totals are significantly

different from the ADWR and Cooperative Extension reporting on irrigated agriculture in

the Basin. Barren and agricultural lands were labeled low-accuracy classes when an

accuracy assessment was completed on the 1997 EPA land cover map estimates (Marsh et

al. 2000). Two other factors contribute to the discrepancy in agricultural land totals.

Irrigated pastures are included in the EPA data, whereas only field and vegetable crops are

included in the ADWR and Cooperative Extension estimates. Finally, the EPA figures also

included irrigated acres in Mexico.

Regardless of the acreage discrepancy, few would argue with the conclusion that

acreage dedicated to traditional field and vegetable crop production is on the decline.

Today remaining pockets of traditional irrigated agriculture in the Upper San Pedro River

Basin have adapted to changing conditions with traditional crops (alfalfa, small grains and

pasture) being substituted for higher value grapes, pecan, and fruit tree orchards (Table

2.5). However, no newer data on crop types are currently available. The declining trend in

agricultural production is becoming more commonplace throughout the entire San Pedro

watershed, and is most pronounced in the Sierra Vista and Benson sub-basins (ADWR

1991).

The water supply for irrigated practices in the Upper San Pedro River Basin comes

from surface flows and groundwater pumping. Groundwater is pumped particularly during

the summer growing season to supplement surface flows. There are two irrigation water
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providers in the Upper San Pedro River Basin, the Pomerene Water User Association and

the St. David Irrigation District. Both provide water to individual irrigators, predominately

between November and May (Finan and West 2000). The St. David Irrigation District was

established in 1881 and supplies both surface water and groundwater to its customers. The

Pomerene Water Users Association owns the Pomerene water diversion channel first used

in 1912. The Pomerene Association supplies only surface water to its users but the canal

system can be used to convey privately pumped groundwater as well.

TABLE 2.5. Irrigated acres by crop type.
Primary Crop
Type

Sierra Vista
Sub-Basin

Benson
Sub-Basin

Acres % Acres

Alfalfa 257.4 11.8 1,530.0 28.7
Pasture 1,168.8 53.6 2,893.1 54.2
Small Grains 106.3 4.8 581.8 10.9
Turf 227.5 10.4 44.5 0.8
Grapes 242.3 11.1 0.8 0.0
Pecans 20.8 0.9 124.0 2.3
Orchard 64.1 2.9 38.2 0.7
Melons 53.8 2.4 5.6 0.1
Sorghum 0.0 0.0 29.6 0.5
Corn 0.0 0.0 22.4 0.4
Fruit Trees 0.9 0.0 0.0 0.0
Mixed Vegetables 20.8 0.9 0.0 0.0
Pine Trees 1.4 0.1 48.0 0.9
Landscaping 17.0 0.7 11.6 0.2
Total Cro	 ed Acres 2 181.1 100% 5 329.6 100%
Data Source: ADWR, 1991

2.2.3 The Value of Water in Agricultural Production

This analysis presents the estimated average net returns per acre based on the two

primary crops for the Upper San Pedro River Basin, alfalfa and wheat, in addition to

returns from a higher value produce such as melons. Data on other higher level produce

such as apples were not available. The on-farm economic value of water in agricultural
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production is defined as the residual of gross returns minus all non-water related variable

production costs. The residual figure is the returns to the production activity exclusive of

the cost of water. The value ascribed to water is the maximum cost an irrigator could

incur or pay per acre-foot of water and still cover the cost of production. The valuation

highlights the range of water costs an irrigator could incur before driving profits to zero.

The valuation is based on a short-run perspective, as fixed costs are not included(Willett,

1975).

Net returns per acre represent the residual of gross returns minus all non-water

variable production costs per acre. The gross returns per acre were based on a marketable

yield per acre multiplied by the price per unit in dollars. The assumption is made that the

physical yield per acre is equal to the marketable yield per acre. The yield estimates are

based on a five-year average for Cochise County from the Southeast Arizona Field and

Vegetable Crop Budgets, 1998-99. The price data also represent a five-year average but

for the State of Arizona (Arizona Agricultural Statistics 1999), as county level crop price

data were not available.

The variable costs per acre for wheat were taken from crop budgets for the Upper

San Pedro River Basin (personal communication with T. Teegerstrom 2000). The variable

costs per acre for the alfalfa and melon produce were taken on farm budget data based on

representative farm conditions for a Cochise County (Teegerstrom and Clark 1999). In all

cases, the budgeted variable costs per acre were adjusted to reflect only non-water

variable costs. Net returns were then calculated by subtracting the net return per acre from

the total non-water variable cost estimates per acre.
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Irrigation water in the Upper San Pedro River Basin utilins surface and

groundwater resources, acquired in part from irrigation water providers and from private

diversions and groundwater wells. In the absence of publicly available irrigation water

rates, groundwater was assumed to be the primary water source in computing water costs

for this area. Water costs are dependent on three variables including (a) the depth from

which the water is pumped (converted to an estimated pump lift), (b) the unit cost of

energy, and (c) the overall efficiency of the pumping plant (Hathorn 1980). In this

analysis, the pumping costs per acre-foot which include variable energy and repair costs

were obtained from a personal communication with Trent Teegerstrom, relating to work

he has conducted in Cochise County. The pumping costs per acre are multiplied by the

number of acre-feet applied (Teegerstrom and Clark 1999) to arrive at the projected water

cost.

The returns over cash operating expenses represent the difference between total

income and the cash operating expenses. If this figure is positive the returns represent the

funds available to pay overhead, ownership expenses, land expenses and management

services plus profits (Teegerstrom and Clark 1999). The returns to risk (profits) represents

the funds remaining after all such expenses have been accounted for (Figure 2.6).

The calculated net returns per acre were greater for the non-traditional melon

crop, compared to the more traditional crop choices, wheat and alfalfa. However, the

increased net returns per acre by crop choice cannot be attributed to any one variable.

Product prices, operating costs and water applications per acre all play a role in generating

the increased net returns per acre. The results suggest that by switching to higher value
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crops, opportunities may exist where the number of acres and the volume of water could

be reduced without sacrificing the economic returns of the agricultural sector in the Upper

San Pedro River Basin. A more rigorous assessment of reasonable levels of specialty

acreage would require an analysis of many other factors including exploring climate

suitability, market niches, risk factors, and capital conversion costs. The research and use

of more detailed site-specific data, rather than state and county level data would also be

necessary.

In tei	 ins of basinwide water management, it should be noted that the acre-feet of

water applied in agricultural production differs from the consumptive use of water.

ADWR (1991 page C-94) defines consumptive water use as "the amount of water used by

plants in transpiration, retained in plant tissue, and the evaporation of water from adjacent

plant and soil surfaces during a specified time period." The weighted average consumptive

use of water by alfalfa, small grains such as wheat, and melons crops are 4.11, 2.23 and

1.98 acre-feet per acres respectively based on conditions for the entire San Pedro River

watershed (ADWR 1991). Sharma, Mac Nish and Maddock III use the consumptive use

rate of 3 acre-feet per acre to estimate the consumptive use of irrigated acreage for the

amount of cropped acres in the Sierra Vista Sub-Basin of the Upper San Pedro River

Basin (2000). Applying this rate to the estimated 800 acres of irrigated agriculture in the

Upper Basin (i.e. the Benson and Sierra Vista sub-basins), the consumptive use of water

by the agricultural sector totals 2,400 acre-feet (783 million gallons). Compared to urban

water use based on population figures and per capita daily consumption, the agricultural

sector consumes 1/5 of the water used by the urban sector.
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TABLE 2.6. Projected net returns and irrigation water costs (per acre).
Net Returns/Irrigation Water Costs Cpyp

Alfalfa:1: Wheat Watermelons
Projected Gross Returns Per Acre

Marketable Yield/Acre 5.9 5.000 10
Tons/Acre Lbs/Acre Tons/Acre

Price per Unit ($) $96.70/Ton $0.06/Pounds $122.60/Ton
Projected Gross Returns ($/Acre) 570.53 300.00 1,226.00

Projected Variable Costs Per Acre

Cash Operating Costs Excluding 173.27 166.79 666.95
Irrigation (Energy and Repairs) Costs
($/acre)

Projected Net Returns Over Variable 397.24 133.21 559.05***
Costs Per Acre ($) (excl. water costs)

Pumping Costs Per Acre-foot (AF)

Variable Costs t	 Energy 17.97 17.97 17.97
Repairs 1.92 1.92 1.92

Variable Pumping Costs ($/acre-foot) 19.89 19.89 19.89

Water Applied by Crop (AF/Acre) 5.66 1.5 4.83

Projected Water Costs Per Acre 112.58 29.84 97.07
Irrigation Costs as a Percentage of Net
Returns over variable Costs excluding 28% 22% 17%
Water Costs

Total Ownershi	 Costs* 383.57 90.74 380.91
RETURNS TO RISKS (PROFITS 12.63 81.07

Establishment costs have not been included in this calculation. Teegerstrom and Clark (1999) estimate that
the per acre establishment of an alfalfa stand costs $198.22 in operating costs and $113.66 in ownership costs.
t The energy costs are calculated based on the formula [(lift*price per KWH*conversion factor for KWH to
lift 1 AF water)/ over all pump efficiency]. The repair costs are based on the formula [cost per acre* lift]
(Hathorn 1982). A pump lift of 160ft, with a price per KWH of .0590, and a pump efficiency of .54 were used
in the above calculations. These data were obtained from personal communication with Trent Teegerstrom,
Research Specialist, University of Arizona.
* Total ownership costs include overhead, ownership expenses, land expenses and management services.
**The returns over cash operating expenses represent the difference between total income and the cash
operating expenses. If this figure is positive the returns represent the funds available to pay overhead,
ownership expenses, land expenses and management services plus profits (Teegerstrom and Clark 1999). The
returns to risk (profits) represents the funds remaining after all such expenses have been accounted for.
***The calculated net returns per acre were greater for the non-traditional melon crop, compared to the more
traditional crop choices, wheat and alfalfa. However, melons are subject to greater price and yield variability
than customary crops.
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3. The CVM: Theory And Practice

3.1 The Origins And Evolution Of The CVM

The first published reference to the contingent valuation methodology is credited

to Ciriacy-Wantrup (1947). Later, in his book "Resource Conservation: Economics and

Policies Ciriacy-Wantrup suggested that the benefits of soil erosion prevention could be

measured by asking individuals directly about how much they would be willing to pay for

successive increments of abatement (Ciriacy-Wantrup 1952; Portney 1994). It was not

until 1963 that the contingent valuation methodology (CVM) was first applied in academic

research. Robert David used CVM as a technique to value recreational use of natural

resources (Loomis 1999).

Contingent Valuation got its name because the values revealed by respondents are

contingent upon a constructed or simulated market presented in the survey. The objective

is to estimate the benefits of levels or increments of prevision of the good or service under

study. The CVM is based upon a hypothetical scenario that depends on some reference

operative conditions (Cummings, Gerking, and Brookshire 1986). The CVM elicits values

directly from individuals (via interviews or surveys) in the form of statements of a

maximum willingness to pay (WTP) or a minimum willingness to accept (WTA)

compensation for hypothetical changes in good or services being evaluated (Mitchell and

Carson 1989). The selection of WTP or WTA depends on the nature of the property rights

of the good or service.
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Throughout the 1960's and 1970's the CVM was used to assess the economic

value of a host of natural resources. In 1969, Hammack and Brown (1974) sent a mail

questionnaire to a large sample of western hunters eliciting from them how much they

would be willing to pay to keep or willing to accept to give up their rights to hunt

waterfowl. In 1970, Cicchetti and Smith (1973, 1976a, 1976b) conducted a study of

visitors hiking in a wilderness areas asking them how much they would be willing to pay to

reduce congestion in the area from other hikers. Darling (1973) used the CV method in

personal interviews to value the amenities of three urban parks in California (Mitchell and

Carson 1989).

By 1979, Robert Davis was working for the Office of Policy Analysis in the

Department of Interior. He and other economists lobbied successfully to have procedures

for acceptable contingent valuation studies published in the 1979 US Water Resources

Council cost-benefit regulations for water-related Federal agencies. These agencies

included the US Army Corps of Engineers (COE) and the US Bureau of Reclamation

(Loomis, 1999). The first study implemented by the COE valued construction of small

boat marinas and urban recreation as part of a flood control planning initiative (Loomis

1999; Hansen et al. 1990)

The U.S. Environmental Protection Agency played an important role in the

development of the CVM. In the mid-1970's the EPA funded a program of research to

determine the promise and problems of the CVM. The EPA had a vested interest in the

research because valuing the benefits of pollution control regulations and implementing the

regulations was to become their responsibility (Mitchell and Carson 1989).
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In the late 1980's, a milestone in the evolution of the CVM occurred when the

National Oceanic and Atmospheric Administration (NOAA) was faced with the question

of assessing the legitimacy of using CVM for environmental valuation purposes (NOAA

1993). The impetus for the formation of the NOAA panel was the 1989 Exxon Valdex oil

spill in Prince William Sound, Alaska and the associated demand for regulations governing

damage assessments (Portney 1994). The NOAA appointed panel of experts included two

Nobel Prize economists, Kenneth Arrow and Robert Solow (Loomis 1999). The panel

concluded that CV studies could produce estimates reliable enough to be the starting point

of a judicial process of damage assessment, including lost passive-use values (Mitchell and

Carson 1989).

In addition to its use in the judicial process of damage assessment, the contingent

valuation method has been used to provide information on contentious water allocation

issues. State governments are generally vested with the power and responsibility to

allocate water rights; many began using the CVM to assist in this process. One prominent

case concerned the City of Los Angeles diversion of water from streams that supported

Mono Lake in California. The draining of water from Mono Lake had serious

consequences for the bird population. The assessed values of the CVM were used as part

of the information used to decide how much to reduce Los Angeles water rights in order

to protect Mono Lake (Loomis 1999).

Today, while not without its opponents, contingent valuation has received

acceptance in the United States as a tool for assessing the value of goods and services,

including natural resources. It is also the only method currently available to measure other
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resource values, such as the benefits the general public receives from the continued

existence of unique natural environments, wildlife or plant species (Loomis 1999). The

U.S. Fish and Wildlife Service has deemed the contingent valuation method acceptable for

the valuation of human use of natural resources outside the traditional market. In addition,

the EPA lists the CVM among four basic methods for valuing the environmental benefits

of proposed regulations.

Opponents of contingent valuation are still not convinced that the monetary

estimates of environmental benefits based on CV represent valid measures of WTP. The

CVM is vieved as particularly suspect in measuring non-use valued by respondent's

unfamiliar with the rescue. Other concerns such as protesting by respondents (a response

that shows zero value out of disagreement with the mechanism or the hypothetical

scenario rather than a bid of no willingness to pay), insensitivity to scope effects, and the

sheer magnitude of the values generated have also been raised (Macmillan et al. 2000).

Despite its opponents, the CVM has achieved a status as a commonly used and important

tool in the assessing of economic value on natural resources.

3.2 Theoretical Framework

Willingness to pay comes out of consumer theory. Chambers, Chambers and

Whitehead detail the theoretical framework supporting the non-market value or

willingness to pay for preservation as derived from a contingent valuation methodology in

their article "Contingent Valuation of Quasi-Public Goods: Validity, Reliability, and
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Application to Valuing a Historic Site." The following theoretical context has been

adapted from their work to reflect the valuing of natural resource preservation.

WTP can be theoretically derived by considering a model where consumers
have a utility function u(r,x,z) where u is utility, r is the quality of the natural
resource (i.e. the quality of its preserved state), x is bird-watching or other
trips to see the site, and z is a composite commodity of all other goods. In this
model neither the ownership of the resource nor the travel to the site are
necessary conditions for inclusion of r as an argument in u(.). Consumers can
gain utility from simply knowing that the natural resource is preserved.
If consumers minimize expenditures subject to a utility constraint, u = u*, the
expenditure function, e(p,r,u*), results where u(.) is the minimum amount of
expenditures necessary to produce u*, and p is the price of x. The price of x is
measured as the travel and time costs of a trip to the site. The price of z is
assumed constant and suppressed in the expenditure function. The negative of
the first derivative of e(.) is the Hicksian demand for visits to the riparian
areas. If quality of the riparian areas and visits are complementary goods, than
improvements in site quality will increase the number of visits (Whitehead,
1995).

The economic value of preservation is WTP, the equivalent variation measure
of welfare

WTP = e(p,r°,u*) — e(p,r 1 ,u*)

Where r° is a degraded level of riparian area preservation and r' is the
preserved (higher quality) level.

Since the preserved site provides the consumer with utility, the reference level
of utility can be achieved with lower expenditures on other goods when the
site is preserved. When the site is degraded, the consumer must spend more
on other goods in order to remain at utility level u*. The difference between
what the consumer must spend in the case of degradation and the level spent
with preservation represents the willingness to pay to preserve (Chambers,
Chambers and Whitehead 2001).

The contingent method permits willingness to pay to be estimated directly and the

determinants of willingness to pay to be empirically estimated (Whitehead 2000). When a

large number of the willingness to pay responses are anticipated to be zeros due to the
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choice of payment elicitation method (the payment card), the tobit model for censored

data is appropriate. With upper and lower censoring, where y is equal to

WTP L 	if WTP* < WTP L

WTP* = + e,	 if WTPL < WTP* < WTPu

WTPu 	if WTP* > WTP u

where a is a vector of coefficients, w is a vector of independent variables, WTP* is an

unobserved variable, and e is a normally distributed error term (Long 1997). For the latent

outcome, E(WTP**) = wa

3.3 Methodological Challenges

3.3.1 Developing the Scenario

The scenario is the mechanism that elicits the data for the estimate equation. It

must be carefully designed so that there are no misunderstandings between the interviewer

and respondent. A combination of words, drawings, photographs, charts, and maps can be

used to communicate the characteristics of the resource being valued. The descriptions

should be concise and neutral. The scenario presented to the respondent should be

meaningful, realistic, and plausible. It should also indicate the reference level of utility

from which the respondent's answers are to be based, the nature of the public good, the

relevant prices of other goods, and the conditions for the provision of the good and

payments for it (Mitchell and Carson 1987).
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3.3.2 Payment Elicitation Format

The value payment or payment elicitation is the component of the contingent

valuation study that directly solicits the respondent's wrp or WTA for the resource bring

valued. Two commonly used payment elicitation categories are open-ended and closed-

ended questions. Many early CV surveys asked the open-ended question: "What is the

maximum amount of money that you would be willing to pay for ....." The open-ended

question is more difficult to answer particularly if the respondent is unfamiliar with valuing

such a good or resource. The alternative to the open-ended question format is the closed-

ended question. They include the payment card, bidding game and the referendum

contingent valuation questions (also called the closed ended, dichotomous choice or the

take-it-or-leave-it method (Table 3.1).

TABLE 3.1 A typology of contingent valuation elicitation  methods.
Actual WTP obtained Discrete indicator of

WTP obtained
Single question

Iterative series of questions

Open-ended/direct question
Payment card
Sealed bid auction
Bidding game
Oral auction

Take-it-or-leave-it offer
Spending question offer
Interval checklist
Take-it-or-leave-it offer
(with follow-up)

Source: Mitchell and Carson, 1989.

The direct open-ended method typically asks the respondent to state his or her

maximum WTP. The answer to this question represents the respondent's WTP in dollars.

The payment card approach is similar. With this approach, the respondent is asked to

peruse a range of values and to circle the highest amount they would be willing to pay.

The respondent's true "point" valuation is inferred to lie somewhere in the interval

between the circled value and the next highest option (Huhtala 2001). Payment cards are
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easy to peruse, and they also reduce the effort needed to arrive at a bid. The design of the

payment card can influence the results; the design process should take due care to

minimize the problem of bias.

In the iterative bidding game an initial price for the goods or services is suggested

to the respondent. The respondent is then asked to indicate whether of not he or she

would pay. If the respondent indicates they would be willing to pay the amount specified

then the price is raised and this process is repeated until a no is recorded. The highest

dollar amount is recorded as the respondent's WTP. The bidding game gives the

respondent an opportunity to think about the price, and the process (the bidding game)

ultimately allowing the respondent to arrive at a more accurate WTP value (Cummings,

Gerking, and Brookshire 1986).

The take-it-or-leave-it question (also called closed-ended, dichotomous choice, or

referendum question) offer the respondent just one randomly assigned amount/price and

asks the respondent for a simple yes or no willingness to pay that amount. The randomly

assigned values dictate that a large number of responses be collected and careful empirical

specification are required to identify estimated individual valuations. This method does not

require much effort on the part of the respondent and it has the advantage of resembling

ordinary market decision most people make on a daily basis (Mitchell and Carson 1989).

The take-it-or-leave-it process can take the form of one round of questioning or an

iterative process.

The payment elicitation format is a crucial component in the CVM. It should be

designed in a format that is incentive compatible to the respondents. A payment elicitation
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format is thought to be incentive compatible when the respondents have the incentive to

thruthfully and fully reveal their preferences. When the respondent thinks that his or her

behavior will have some impact on the study's results and future actions, the respondent

has a positive incentive to behave truthfully and respond honestly. The hypothetical

scenario presented to the respondent must have a degree of credibility to induce thruthful

demand revelations. Champet al. (1999) note that emphasis on credibility rather than

potential effects has been highlighted in previous studies.

3.3.3 Choosing The Payment Vehicle

Establishing the WTP in a hypothetical market scenario requires a payment

mechanism. The payment mechanism is the means by which the respondent would

hypothetically pay the amount specified in the valuation process. The respondent can be

asked to pay their WTP in several ways such as higher taxes, higher product prices, or

payments to a non-government foundation. The payment vehicle is chosen to match the

characteristics of the hypothetical market created by the researcher.

3.3.4 Survey Methodology

The survey instrument may be given to or read to the respondent in person or over

the telephone, or may be sent in the mail with a request to complete and return the

instrument. The choice of method should be determined given the complexity of the

scenarios, the need for careful explanation, the benefit of visual aids, and the need to

control, pace or sequence the interview.
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The advantage of the physical presence of the interviewer is the opportunity to

motivate the respondent to cooperate fully with a complex or extended interview. The

physical presence of the interviewer facilitates the use of visual aids that can help convey

complex ideas or large amounts of information. Telephone and mail surveys are generally

less costly than in-person interviews. The cost savings of a telephone methodology needs

to be weighed with the potential information costs of the technique: the impersonality of

the telephone and inability to use visual aids. Mail surveys as opposed to telephone

interviews and in-person interviews have the advantage of avoiding the possibility of

interviewer bias. They are vulnerable to serious sample non-response bias problems and to

problems resulting from the self-administration of the survey, i.e. miss-interpretation or

failing to understand questions (Mitchell and Carson 1989).
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4. Methodology

This research was based on a contingent valuation of visitors willingness to pay for

the preservation of the San Pedro Riparian National Conservation Area. The WTP was

estimated from the results of a questionnaire-based survey of visitors at two key visitor

locations. The survey included questions concerning visitation patterns, visitor

expenditures, and general demographic information (Appendix A). The key component of

the survey was a payment card eliciting visitor's willingness to pay based on a hypothetical

scenario involving photographs depicting both healthy and degraded riparian habitat. The

analysis of these data was based on a heteroskedastic tobit regression model to determine

what variables influence the respondents willingness to pay for nature tourism.

4.1 Sample Frame And Data Collection

Due to the complexity of creating scenarios to elicit willingness to pay for

something hypothetical, contingent valuation studies tend to address a much smaller

sample size then that used for more traditional socio-economic surveys used to generalize

to a population (Mitchell and Carson 1989). Unfortunately, contingent valuation studies

require a relatively large sample size due to the large variance of WTP responses (Mitchell

and Carson 1989). Leones (1998) provides a guide to determining an adequate sample

size for visitor surveys (Table 4.1).
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TABLE 4.1. Determining an adequate sample size.

Sample Size (n) = [(4 * Variance) / limit squared]

= [(4*139.43) 2/ (11.02)
= 619

The variance is the standard deviation squared and the limit is the amount we will allow

the sample mean to differ from the population mean at the 15 percent confidence level.

The standard deviation and mean are taken from a previous contingent valuation study

that estimated WTP for the preservation of the riparian habitat of the SPRNCA and the

continued existence of the gray hawk at the site (Kirchoff 1994). The determined sample

size is close to the more general recommended minimum sample size of 600 usable

responses for estimating benefits from WTP responses for policy purposes (Mitchell and

Carson 1989).

The Upper San Pedro data collection spanned 5 months during which 843 surveys

were collected. Of these, 551 qualified' as usable for the heteroskedistic tobit model, close

to the sample size recommendations of Mitchell and Carson (1989). Ideally, to represent

the annual population of tourists, the survey would have been administered throughout the

entire year. However, interviews with key respondents familiar with nature tourism in the

area revealed that the Spring migration of birds attracted the bulk of the annual visitation,

followed by a secondary influx of tourists in late summer, early fall associated with the

reverse migration. Due to project budget and logistical constraints, data collection was

limited to these peak periods. Thus, the surveys were collected over the months February
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through May, the spring bird migration season, and in August the return migration season.

The surveys were carefully administered on varying week and weekend days and over

different times of day during the months.

The target population for the survey were visitors living outside the Upper San

Pedro River Basin. Residents of the area were administered a separate questionnaire

(Appendix B) that did not figure into the contingent valuation. Resident surveys were

omitted from the CVM study as the primary focus of this research was the economic

influence of visitors from outside the study area. The contingent valuation questionnaire

was administered at two key visitor focal points, the San Pedro House at the SPRNCA

and the Ramsey Canyon Visitor Center on the Ramsey Canyon Preserve. These two sites

were defmed as among the most commonly visited spots by visitors, permitting access to a

relatively high daily volume of visitors. In order to cover both locations simultaneously,

we partnered with the Nature Conservancy volunteers at the Ramsey Canyon Preserve. In

March 2001, we conducted a training with over 30 volunteers and then worked with the

volunteers for two weeks. A "visitor contact sheet" was created to facilitate volunteer

interaction with respondents (Appendix C,D). The contact sheet, each tailored to the

specific site, explained the timing of visitor contact, how the survey would be introduced

and explained, and how the results would be used.

On average, 6 questionnaires per day were collected by the Ramsey Canyon

volunteers over approximately 70 days. Because we were unable to recruit volunteers at

I See section 4.41 for a detailed discussion on why only 551 survetys qualified as "usable."



Household  , Visitors 
276	 ,	 63

Not recorded	 42
Not recorded	 Not recorded
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the San Pedro House, we conducted the survey ourselves, averaging 11 questionnaires per

day across 40 days.

The total number of visitors to Ramsey Canyon over the course of a year was

tallied through a Nature Conservancy visitor log at Ramsey Canyon. The equivalent was

not available at the San Pedro House, as the conservation area has multiple access points

unlike the single entry point at the Ramsey Canyon Preserve. The total visitor count for

the San Pedro House was estimated based on the observed visitor patterns during the

survey months, and adjusting those patterns by the % visitation volumes recorded by

month at the Ramsey Canyon Preserve.

A visitor tally sheet (Appendix E,F) was used at both sites to track the number

visitors approached as well as the number who agreed to participate in the survey. The

tally sheet was also used to track repeat visitors, and visitors from the same household or

group. Only one respondent was solicited per household and no more than three or four

members of a group were asked to complete the survey. Any repeat visitors at either site

were surveyed only once. Based on these guidelines, 84% of eligible visitors contacted

participated in the study (Table 4.2).

TABLE 4.2. Summary of visitor contacts.

Same
Study Site	 Participants

San Pedro 405
Ramsey Canyon 394
Wings Festival	 43
Total (incl. Pretest)	 843

Non-Participants
Repeat	 Refusals On trail-not

approached
790t

Not recorded

Not recorded

80
52
7

139
f The majority of visitors represented in this category are tour group visitors. No more than 3-4
visitors associated with any one group were invited to participate in the survey.
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The mode of data collection for this survey followed the NOAA contingent

valuation panel recommendations (NOAA 1993; Portney 1994) discussed in Chapter 3.

The panel recommended that the application of contingent valuation rely on personal

interviews rather than telephone surveys where possible, and on the telephone surveys in

preference to mall surveys (Mitchell and Carson 1989). Each respondent was presented

with a brief introduction describing the purpose of the study, brief details about the nature

and length of the questionnaire, followed by details on the respondent's own role in the

study if they chose to participate. The on-site collection allowed for the immediate

completion of the surveys, clarification of any points of confusion raised by the

participants while completing the survey.

4.2 Survey Instrument Design

The questionnaire was divided into four parts: visitation patterns, expenditures,

willingness to pay payment card bid, and the socio-economic and demographic

characteristics of the visitors (Figure 4.1; Appendix A). The sequencing of questions then

flowed from the more general and less intrusive to the more specific and potentially more

sensitive topics (i.e. personal income). The first section of the questionnaire was designed

to help familiarize the respondents to with the study's subject matter. It included a graphic

that defined the physical boundaries of the study area (Figure 1.2) and it also included

questions on visitor travel patterns (Appendix A, pages 1-2). The second section of the

questionnaire (Appendix A, page 3) elicited trip expenditure data, and information on the
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number of nights and types of accommodation chosen by the visitors while visiting the

study area.

The third section (Appendix A, pages 4-5) addressed the heart of the contingent

valuation by eliciting responses that would be used to assess willingness to pay. This was

accomplished by introducing a hypothetical scenario, followed by the WTP payment card,

photographs of healthy and degraded riparian landscaped, questions on the visitor's

anticipated change in visitation, and related 'VVTP questions. The final section of the survey

instrument addressed demographic and socio-economic concerns (Appendix A, page 6).

Section IV (p. 6)

Section I (p. 1 & 2)

Map defining the
study area.

• Questions on
respondent's
visitation
patterns.

• Survey
Disclosures

Section II (p. 3)

• Questions on
respondent's
expenditures,
and related
questions.

Section III (p. 4 & 5)

• Questions on
respondent's
willingness to
pay to support
riparian area
preservation.

• Questions on the
respondent's
socio-economic
and demographic
characteristics

FIGURE 4.1. Structure of the survey.

The questionnaire was pre-tested in February 2001. The pre-testing took place at

the SPRNCA and the Ramsey Canyon Preserve in order to administer the survey to

respondents similar to those who would participate in the final sample. The pre-testing
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allowed for polishing, trimming, rearranging, and other refmements of the instrument.

Based on two days of data collection with 22 respondents, the pre-test clarified areas of

respondent confusion and verified the time necessary to complete the survey and the

acceptability of the overall subject matter.

4.3 The Constructed Market

The goal of the contingent valuation is to provide respondents with a context within

which they can assess the value of something that is traditionally outside consumer

markets. In this study, the "constructed market" involved the use of a hypothetical

example. To understand how this scenario could be used to construct a contingent

valuation market, it is necessary to define the scenario used, the payment vehicle and bid

interpretation strategy, and the use of photographs in the scenario.

4.3.1 The Scenario

The survey respondents were presented with a market hypothetically constructed

to fund the preservation of the SPRNCA. The market was presented to the participants

with a hypothetical scenario that described: (1) the purpose of the proposed riparian area

preservation initiative, (2) the baseline level of riparian ecosystem health and the increment

in preservation given participation in the market, (3) the market institution, and (4) a value

elicitation question asking the participant how much they would be willing to contribute to

the riparian area preservation initiative.

To inform the respondents of the constructed market at hand and the preservation

initiative being hypothesized, respondents were presented with a brief "scenario" of the
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current status of and the threats to the preservation of the SPRNCA. The scenario began

with a defmition of the word riparian. The definition was presented in order to ensure

uniform understanding and interpretation of the term riparian across all survey participants

(see Appendix A for the complete survey):

"The word riparian refers to an area where plants and animals thrive because
of water availability at, or just below, the land surface. Water is the critical
element. Without adequate water the riparian ecosystem will gradually
degrade---represented in Photograph 2 (the Santa Cruz River, 50 miles east of
the study area)."

The hypothetical scenario from which the WTP bid was being elicited immediately

followed the introduction:

"Congress created the 56,000-acre San Pedro Riparian National Conservation
Area (RNCA) in order to protect and enhance this desert riparian ecosystem.
The diversity of birds and other wildlife foundation the San Pedro RNCA is
largely due to lush riparian forest along the river's bank, which depends on
adequate water (Photograph I). To remain healthy, this riparian area requires
the continual movement of groundwater from the underground aquifer of the
San Pedro River valley into the riparian area. It is this underground water that
keeps the river flowing, even during long dry periods.

Suppose that these water flows are threatened and a non-profit foundation has
been formed to acquire water and to promote regional water conservation in
order to maintain the San Pedro RNCA as it is today. If the foundation does
not receive enough contributions from individuals like you, adequate water
flows will not be available. Trees and other plants would begin to die,
degrading the riparian habitat and reducing the abundance and diversity of
birds and other wildlife (Photograph 2)."

4.3.2 The Payment Vehicle and Bid Interpretation

The value elicitation question immediately followed the scenario. The wording

chosen for this question follows closely to the Water Resources Council's Principles and
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Guidelines for Water and Related Land Resources Implementation Studies recommended

wording (Mitchell and Carson 1989). The question asked the respondents to:

"...check the most, you as an individual, would be willing to contribute to this non-
profit foundation, in the form of a one-time contribution, in order to permanently
preserve the San Pedro RNCA habitat as it is today."

Respondents could choose amount thirteen bid categories in a payment card-type format:

$0, $10, $20, $30, $50, $75, $100, $150, $200, $300, $500, $750, $1,000, and a category

"other amount: please specify". The bid categories were determined based on previous

CVM studies of the riparian habitat of the SPRNCA. In theory, the payment amount

chosen is not an exact statement of WTP but an indication that the WTP lies somewhere

in the interval between the chosen amount and the next highest option (Huhtala 2001).

The respondent's true "point" valuation lies somewhere in the interval between the

indicated amount and the next highest option. The WTP point valuation used in this study

followed this standard practice, but also estimated the WTP function based on actual WTP

bids.

Finally, follow-up questions were presented after the value elicitation question and

associated photos to determine reasons for positive or zero bids to the preservation

initiative. Positive bidders were queried on where they would obtain the money for their

hypothetical bid to insure they had fully thought through their bid. "Zero" bids were

questions in order to distinguish valid WTP bids of "$00" or zero dollars from "protest"

bids. A protest bid represents someone who objects to the hypothetical market for natural

resources, while a valid bid of zero is someone who accepts the constructed market, but is

not willing to pay for preservation.
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4.3.3 The Use of Photographs

Photographs of the healthy and degraded riparian habitat directly followed the

value elicitation question. The objective of the photos was to depict both healthy and

degraded riparian area conditions. The first photograph depicted a reach of the San Pedro

River in 1991 where the water table is high enough to maintain the riparian habitat (Figure

4.2). The second photograph represented a stream reach where water table decline has

resulted in a degraded riparian area (Figure 4.3). For purposes of illustration, this

photograph was of a reach of the Santa Cruz River (also in southeastern Arizona) in 1991.

The photograph of a suitably representative site for a full-functioning riparian area along

the San Pedro was provided by the BLM (BLM 1991). Barbara Tellman at the Water

Resources Research Center at the University of Arizona provided the photograph of the

degraded stream reach. Both rivers are located in southeastern Arizona, approximately 50

miles apart, the former representing a healthy riparian area, and the latter a degraded river

ecosystem. While the scenario presented to the respondents for the San Pedro River was

hypothetical, the degradation as represented by the photograph of the Santa Cruz River, in

close proximity to the San Pedro River, is a reality.

The respondents based their willingness to pay for preservation on both the

description of the SPRNCA and their assessment of the two photographs. They also

indicated any changes in their anticipated visitation patterns to the SPRNCA over a two-

year period should the riparian area be degraded.
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FIGURE 4.2. Healthy riparian habitat supported by adequate water flows.
Photograph: Bureau of Land Management, San Pedro RNCA.

FIGURE 4.3. Degraded riparian habitat, due to inadequate water flows.
Photograph: B. Tellman, Arizona Water Resources Research Center, Santa Cruz River.
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The use of photographs in survey research can provide essential information,

particularly for contingent valuation where a hypothetical market must be constructed.

However, evaluating photographs depends on fundamental assumptions that influence the

effectiveness of the technique researchers (Handley and Ruffell 1993). Three important

limitations must be highlighted in this case. First, it is difficult to ensure that photos in a

pair differ only with respect to the most essential attributes and that the respondent

interprets the differences in the photos to reflect the differences the researcher is trying to

communicate. In the case of the two riparian area photographs, the primary focus is the

difference in riparian vegetation. Second, it is not possible to measure from photos the

levels of attributes in terms of management-relevant units. For instance, we cannot

communicate the quantities of water needed to sustain the habitats as shown in the two

photographs and thus we cannot estimate per-unit values of streamflows, which is

precisely the result that would be more useful to inform water management decisions.

Finally, the hypothetical example does not frame the time period within which the change

associated with water table decline might occur. Despite these limitations, photographs do

convey a meaningful contrast, quickly focusing and communicating to the respondents the

nature of the change being defined by the scenario in question.

4.4 Statistical Estimation Methods and Analysis

The questionnaire and survey methods were designed to be consistent with NOAA

(1993) recommendations for improved contingent valuation (Portney 1994). Table 4.3

summarizes those recommendations and the steps we took to try and address each.



TABLE 4.3. Implementation of the NOAA panel recommendations.
Recommendations
	

Implementation in this
study of the SPRNCA
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WTP elicited.1. "Applications of the contingent valuation method should elicit
willingness to pay to prevent a future incident rather than
minimum compensation required for an incident that has already
occurred.

2. Applications of the contingent valuation method should utilize the
referendum format; that is, the respondents should be asked how
they would vote if faced with a program that would produce some
kind of environmental benefit in exchange for higher taxes or
product prices. Then panel reasoned that because individuals are
often asked to make such choices in the real world, their answers
would be more likely to reflect actual valuations than if confronted
with, say, open-ended questions eliciting maximum willingness to
pay for the program.

3. Applications of the contingent method must begin with a scenario
that accurately and understandably describes the expected effects
of the program under consideration.

4. Applications of the contingent valuation method must contain
reminders to respondents that a willingness to pay for the program
or policy in question would reduce the amount they would have
available to spend on other things.

5. Applications of the contingent valuation method must include
reminders to respondents of the substitutes for the "commodity" in
question. For example, if respondents are being asked how they
would vote on a measure to protect a wilderness area, they should
be reminded of the other areas that already exist or are being
created independent of the one in question.

6. Applications of the contingent valuation method should include
one or more follow-up questions to ensure that respondents
understood the choice they were being asked to make and to
discover the reason for their answer.

7. Applications of the CVM should rely upon personal interviews
rather than telephone surveys where possible, and on the telephone
surveys in preference to mail surveys."

Source: Portney 1994, pp 9 and 10.

Payment card format,
eliciting a one-time
contribution for riparian
area preservation (question
1 I a).

Definitions, descriptive
passages, and photographs
used.

Reduced spending
reminder included
(questions 11f and 11g).

Substitute commodity
reminder included
(question 11e).

Follow-up question
included (question 1 if).

Survey was administered
in person.



60

4.4.1 The Actual Willingness to Pay Bids

In a willingness to pay survey, not all surveys qualify as "useable". Reasons for

disqualification include a) non-response to WTP questions, b) protest bids, c)

inconsistencies among income-related variables, d) WTP reported at greater than 5% of

income, and e) item-specific non-responses among other variables impacting the WTP

model. Among the 843 surveys collected for this survey, a total of 292 surveys did not

qualify as "usable".

The first step in identifying useable surveys for the WTP model was to identify all

those questionnaires where no response was given to the value elicitation question. Of the

843 respondents, 70 supplied no response to this question. The second step in identifying

useable surveys was to organize the remaining 773 surveys by payment card bid value

category (Table 4.4), in order to separate out zero bids.

The zero bids were then reviewed to identify those which were actually protest

bids. All respondents who bid $0 were asked in a follow-up question to choose a

statement which best described why they were not willing to contribute toward the

preservation initiative. Responses which demonstrated that a $0 bidder disagreed with the

hypothetical scenario or the constructed market were considered protest bids. Zero bids

were categorized as either protests or genuine zeros, depending on the motive given by

the respondent (Table 4.5). A total of 45 protest zero bids accounted for 31% of all zero

bids, and 6% of all zero and non-zero bids. Thus, the majority of respondents (the

remaining 94%) found the hypothetical market to be realistic, and placed a positive

monetary value in the form of a WTP bid for the riparian area preservation.



TABLE 4.4. Actual and valid bids by payment card bid value category .

Payment Card Bid Values Actual Bids % Valid Bids %
Frequency Frequency

$0 145 18.7 100 13.8
$1 1 0.1 1 0.1
$5 8 1.1 8 1.1

$10 78 10.1 78 10.7
$20 93 12.0 93 12.8
$25 1 0.1 1 .1
$30 57 7.4 57 7.8
$50 163 21.1 163 22.4
$75 15 1.9 15 2.1
$100 128 16.6 128 17.6
$150 16 2.1 16 2.2
$200 27 3.5 27 3.7
$300 11 1.4 11 1.5
$500 19 2.5 19 2.6
$750 0 0 0 o

$1,000 10 1.3 10 1.4
$10,000 1 0.1 0 O

Total Valid Bids: 773 100% 727 100%
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Table 4.5. Assessment of zeroWTP bids to identify protest bids.

Reason that best explains the zero bid

Valid Bids Invalid/
Protest Bids

No. of bids No. of bids

I would not benefit from preservation of the San 10
Pedro RNCA riparian habitat.

Preservation of this riparian habitat should be
undertaken at no cost to me.

9

I can go to other locations to enjoy riparian habitat
and diverse bird and wildlife species.

9

I need to spend money on other priorities. 36

I did not fully understand what I was being asked to
do.

2

I found the question offensive or implausible. 6

I'd rather make an annual contribution 1

Other reasons:

I already contribute to other organizations. 16

Live elsewhere, and support local causes. 28

Pay via admission fees and volunteering. 6

The government should pay via taxes. 7

Find a solution via the legal system. 1

Inadequate question and/or mechanism. 4

Don't know exactly. 10

Total Zero WTP Bids: 100 45

62
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As described below the methodology also required an assessment of outliers and

inconsistencies. If the respondent gave a positive bid, they had the opportunity to respond

to a follow-up question evaluating why they gave a positive bid (Table 4.6).

TABLE 4.6 Reasons for a positive wtp bid.

Reason why the subset of people would pay
Total Surveys

No. of
resp.

I am a regular visitor to the SPRNCA. 35 5.6

I plan to become a regular visitor to the SPRNCA. 14 2.2
I want this riparian area to be maintained so that others can enjoy it. 211 33.6

I receive satisfaction from knowing that this riparian habitat will be maintained. 290 46.3

Other reason. 35 5.9

No reason given. 42 6.7

Total 627 100%

Respondents were then asked to demonstrate where they would obtain the funds

necessary to meet the bid they had projected. This question was designed to insure they

had fully thought through the amount they had bid on the value elicitation question (Table

4.4). Among the seven key NOAA (1993) panel recommendations (Table 4.3) is the

suggestion that applications contain reminders to respondents that a willingness to pay for

a program or policy would reduce the amount they have available to spend on other

things. Respondents were asked to identify a category of spending from which they would

deduct their preservation contribution (Table 4.7).



TABLE 4.7. Categories of reduced spending to  finance the wtp bids.
Total Surveys

Categories of reduced spending
1. Groceries 18 2.9
2. Entertainment 140 22.3
3. Savings 55 8.8
4. Contribution to environmental causes 113 18.0
5. Vacation 119 19.0
6. Charitable contributions 22 3.5
7. Other 89 14.2
8. No answer 71 11.3

Positive WTP 627 100%

Note that 42 respondents (Table 4.6) and 71 respondents (Table 4.7) gave no

answer to this follow-up questions, respectively. To insure valid WTP responses in these

questionnaires, each was checked to determine if income, expenditure, and WTP were

otherwise consistent. In all of these cases, the responses were logical and thus were

included in the WTP model.

Respondents whose WTP answers were more than 5% of their household income

(before taxes) were discarded as outliers (a criterion used by Tyrvainen, 2001). In this

study, just one respondent exceeded this threshold, stating a WTP of $10,000 (the bid was

made in the "other amount, please specify" category). This response was cross-checked to

see whether the respondent had, in general, answered the survey logically and if the stated

WTP was realistic with respect to the respondents stated income. Based on this criterion

the $10,000 bid (reference survey RC522) was discarded as an invalid bid.

64
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Finally, all other variables associated with the WTP model were evaluated for non-

response. Using a listwise deletion (deletion of the entire record) of incomplete

observations, a further 176 surveys were removed from the WTP model. Approximately

half of these (84) were due to income, as a number of respondents were uncomfortable

providing personal information. The remaining 92 were due to a variety of other variables

that were used to explain willingness to pay. This resulted in a usable sample size of 551

for the WTP model. This deletion pattern is not uncommon for contingent valuation

surveys where non-response rates of 20 to 30 percent for the WTP elicitation questions

alone can be expected. The non-responses typically occur where (1) the sample includes

people of all educational and age levels (2) the scenario is complex, and (3) the object of

valuation is an amenity which people are not accustomed to valuing in dollars (Mitchell

and Carson 1989).

These steps to insure a valid sample resulted in 551 useable surveys out of the

original 843. The breakdown of steps and resulting valid samples is summarized in Table

4.8.

TABLE 4.8. Survey validation for the WTP model.
Total surveys collected 843

Missing wtp responses (70)
Protest zero bids (45)
Inconsistent responses (0)
5% criterion (1)
Listwise deletion

Income (84)
Other (92) (292)

Usable surveys 551
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4.4.2 Regression Analysis Methods

A WTP dependent variable can be analyzed in several ways, the most common

being ordinary least squares or a tobit regression model. Ordinary least squares often

proves to be inappropriate for contingent valuation studies where the data (1) are

censored at the lower end (zero) and higher end ($1000) and (2) the willingness to pay

values are not continuous data but interval (Greene 1997). The tobit model proposed by

James Tobin ("Estimation of Relationships for Limited Dependent Variables,

Econometrica, January 1958) is a nonparametric method often used when variables have

extreme skews and thus do not meet parametric assumptions. The tobit model is therefore

the more theoretically correct method for WTP data sets (Halstead 1991).

The tobit model is a censored regression model. The important feature of a

censored data set is that the data are available on the entire sample but the dependent

variable is censored at some value. Censoring occurs where the dependent variable, but

not the independent variables, are observed within a restricted range so that all

observations on the dependent variable which are below or above a threshold level are

treated as if they were on the threshold (Breen 1996). In a model censored at both a lower

and upper threshold, the values below or above the threshold correspond to censored

observations while the intermediate values correspond to actual transactions.

In this study the form of tobit model employed was a two-limit censored

regression model discussed in Maddala 1983, originally presented by Rossett and Nelson

in 1975 (Maddala 1983). Johnston and DiNardo (1997) suggest a formal test to determine

if indeed a tobit model is the correct choice. The test involves a comparison of ratio
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likelihood estimates of the betas divided by the estimated standard errors across a probit

and a tobit model. The results should be comparable when treating all positive bids as one

in the probit model. In this study, the results from the statistical software LIMDEP

(version 7.0) were similar suggesting the tobit model is not mis-specified. The variables

specified in the model were guided by economic theory (Table 4.9). Most variables are

taken directly from the survey questions. Several variables were included in logarithmic

form depending on which provided a better fit. One variable, called "repeat visitor," was

created by combining the responses of two questions. This dichotomous variable was

created to determine the sub-sample of visitors that had visited the study area previously,

and would return to the SPRNCA (within a two-year period) if the riparian area remained

in its current healthy state. By this classification, an individual is considered an

active/repeat visitor if he or she visited the study area previously and anticipated a return

visit.



TABLE 4.9. Definitions of variables and expected signs.
Variable
	

Description	 Type	 Expected
Sign

wtp_actual	 Actual stated willingness to pay (WTP) --the	 Discrete
dependent variable in this payment card WTP
contingent valuation model

wtp_interval	 Assigned interval of willingness to pay (WTP) --- 	 Discrete
the dependent variable in this payment card WTP
contingent valuation model

purpose_trip	 Purpose of trip to the study area (1=birding was 	 Dummy
the main purpose, 0 otherwise)

In_days_birding	 The natural log of the number of days spent	 Continuous
birding per year

change_visits	 Change in visitation if the riparian area is	 Discrete	 -
degraded

ln income mid	 Natural logarithm of income 	 Continuous
exp pp_pd	 Expenditure per person per day	 Continuous
gender	 Respondent's sex (1=female, 0 otherwise) 	 Dummy
ln_age	 Natural log of the age of the respondents	 Continuous	 +1-
employfull	 Employment status (1= full-time, 0 otherwise) 	 Dummy
retired	 Employment status (I =retired, 0 otherwise) 	 Dummy
education	 Level of education (1 =Graduate education, 0	 Dummy

otherwise)
member	 Membership of conservation/environmental 	 Dummy

organization (I =yes, 0 otherwise)
repeat visitors	 Repeat visitors (1 = yes, 0 otherwise)	 Dummy

In regression analysis, the presence of heteroskedasticity, or nonconstant variance

of the error term, is problematic, particularly when analyzing censored regression models.

This is because least squares estimators are consistent, though not efficient, under

heteroscedasticity, whereas censored estimators are neither consistent nor efficient (Breen

1996; Amemiya 1984). Tests comparing a regular and a heteroskedastic tobit were

conducted for the purpose of this analysis. The signs of the coefficients and the statistical

significance of the coefficients were used to guide the model choice. The likelihood ratio

test was used to evaluate the appropriateness of the heteroskedastic tobit regression.
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The likelihood ratio test is based on the log likelihood values of the model. The log

likelihood values represent the likelihood the data would be observed given the parameter

estimates. The larger the value, the closer the negative value to zero, the better the

parameters do in estimating the observed data. However, the likelihood value cannot be

used directly to evaluate a model as the value increase the number and effectiveness of

parameters, inaddition to the goodness of fit, and therefore the likelihood ratio test is used

Pampel, 2000).

The likelihood ratio test compares a baseline (restricted model) with an

unrestricted model. In this analysis, a baseline or restricted log likelihood was calculated

from including only a constant term in the model. The resulting log-likelihood was used as

the restricted log-likelihood (Lo). The baseline model was compared with an ordinary tobit

model with a constant and the relevant independent variables (but uncorrected for

heteroskedasticity). The greater the reported difference between the baseline log

likelihood (restricted tobit) and the model log likelihood (unrestricted tobit), the more

likely the model coefficients will (along with the independent variables) produce the

observed sample values. The difference in the baseline and model log likelihood values

evaluate the null hypothesis that beta coefficients simultaneously equal zero (b 1 = b2 =

bk = 0), determining whether the difference is larger than would be expected from random

error alone (Pampel 2000).

Taking the difference between the baseline log likelihood and the model log

likelihood and multiplying that difference by -2 gives a chi-square value with degrees of

freedom equal to the number of independent variables (Menard, 1995). The number of
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independent variables does not include the constant, but including squared and interaction

terms. Comparing the resulting value with the chi-square table significance value tests the

null hypothesis that all coefficients other than the constant equal zero. The larger the chi-

square value (for a given degree of freedom), the greater the model improvement over the

baseline model, and the less likely it is that all the coefficients of the variables in the

population equal zero (Pampel 2000).

The coefficients specified in the regular tobit model was then run with the

correction for heteroskedasticity. The likelihood ratio test was computed again based on

the difference in the likelihood without and with the correction for heteroskedasticity. The

model chi-square x2 was significant therefore the tobit coefficients from the analysis that

includes heteroskedasticity are the correct specification (He 2001). It should be noted that

the formula for pseudo R2 (as presented by STATA, a second statistical package used to

verify the analysis) is in effect, a reworking of the model chi-squared x2 , which is 2(L i -Lo).

Therefore, this research reports the model chi-squared and its p-value, not the pseudo R2

(Sribney 1997).

Multicollinearity, or the extent to which the data are collinear, was another

estimation problem that was addressed in this research. Collinearity or multicollinearity is

a problem that arises when independent variables are correlated with one another. While

collinearity is easy to detect, there are few acceptable remedies (Menard 1995). The

backward selection technique was used to deal with multicollinearity in this study. The

backward selection technique provides every independent variable a chance to have a

statistically significant effect by eliminating (one at a time) the variable(s) with the weakest
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effect until the model reaches the acceptable level (no obvious collinear problem). The

logic is to let the variance shared between the dependent variable and the weakest

independent variable sort itself out among other independent variables. This technique is

not without it's limitations as relevant variables may be deleted and insignificant variables

may subsequently be reported as significant.

The tobit coefficients that are typically produced by tobit estimation routines in

most software packages relate directly to the unobserved latent variable, WTP*. The

WTP* is a (partially) latent variable which is observable only for values above or below

the threshold. The reported coefficients show the effect of a change in a given independent

variable on the expected value of the latent variable, holding all other independent

variables constant. The tobit Ws can therefore be interpreted in the same way as the 13's

from an ordinary least squares regression (OLS) with respect to the partially latent

variables (Breen 1996). The tobit coefficients reported in this research are interpreted in

relation to the underlying latent variable (WTP bids for non-censored observations and the

unobservable observations above and below the censor points) that might be considered as

the household's propensity or willingness to pay for riparian area preservation.

4.4.3 Aggregate WTP

In this survey, data were collected for only one incremental change in riparian area

quality, thus a marginal benefit curve could not be constructed for differing levels of

riparian habitat quality. Instead, the average individual WTP estimated was applied to the
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total visitation to estimate the aggregate WTP for riparian habitat preservation. This

procedure of using the mean WTP is commonly used in CVM studies (Strol and Johnson

1984; Sanders, Walsh, and Loomis 1990; Crandall, Colby and Rait 1992; Kirchoff 1994).

To estimate the aggregate total benefits associated with the preservation of the riparian

habitat of the SPRNCA, the average WTP estimate was multiplied by the estimated total

annual visitation at the two visitor contact points. This procedure assumes that the bid

formation and visitor characteristics do not vary seasonally and that the sampling points

(Ramsey Canyon and the San Pedro House) are spatially representative of visitors to the

two sites.
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5. Empirical Results

5.1 Visitor Travel Patterns, Preferences And Profiles

The travel patterns preferences and profiles of the 843 nature-based tourists are

summarized from the survey responses. This information is presented to more fully

describe the population of visitors touring the Upper San Pedro River Basin. These data

and associated descriptive statistics provide the foundation upon which the WTP model

was designed and executed.

The visitors surveyed at the San Pedro House and the Ramsey Canyon Preserve

ranged in age from 18 to 92 years (Table 5.1). The mean age of the visitors participating

in the survey was 55 years, and almost half had completed graduate or professional school

(Table 5.2). The survey population was divided evenly divided between full-time and

retired persons (Table 5.3). The mean household income of these respondents (before

taxes) in the year 2000 was $94,000. Over 72% of the survey respondents indicated they

were members of organization that supported conservation, environmental or wildlife

concerns. The organizations most often cited were the Nature Conservancy, the Audubon

Society, and the Sierra Club.



TABLE 5.1. Age distribution of survey respondents.
Age (in years) Frequency

18-29 years 14 1.7
30-39 years 79 9.8
40-49 years 165 20.5
50-59 years 224 27.8
60-69 years 217 26.9
70-79 years 93 11.6
80-89 years 12 1.5
90 and older 1 0.1

TABLE 5.2. Level of education of the survey respondents.
Level of Education	 Frequency
High School 39 4.8
Some College/technical School 102 12.7
Completed College/Technical School 197 24.5
Some Graduate/Professional School 102 12.7
Completed Graduate/Professional School 364 45.3

TABLE 5.3. Employment
Employment Status

status of survey
Frequency

respondents.   

Employed full-time 358 43.9
Employed part-time 80 9.8
Retired 335 41.1
Homemaker 23 2.8
Unemployed 14 1.7
Student 5 0.6

The average group size of visitors frequenting the Ramsey Canyon Preserve and

the Nature Conservancy was 3.6 persons, with a range from 1 to 40 persons per group,

and a median of 2. The groups observed as visiting the SPRNCA during the study period

included the Elder Hostel, Geronimo Educational Travel Studies, Cub Scouts, BLM

researcher trainees, Columbia University and University of Arizona student field trips,
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locally organized equestrian tours, Botanical Gardens Society of Tucson. Friends of the

San Pedro guided tours, and many school groups.

On average overnight visitors spent 4.7 nights in the study area. During their stay

66% of the visitors chose accommodation in Sierra Vista, 16% in Benson, the remaining

in St. David, Bisbee, Tombstone and other locations. The overnight visitors primarily

chose hotels and motels (38%) and recreational vehicle (RV) parks and campgrounds

(35%) for their accommodation. The remaining visitors stayed at the homes of family or

friends, at Bed and Breakfasts, or at other types of accommodation.

Of all visitors sampled, 52% were repeat visitors to the Upper San Pedro River

Basin. Repeat visitors were defined as those who traveled to the study area during the

years 1999 and 2000, and anticipated returning to the SPRNCA within a two-year period.

In terms of actual visits, the 434 repeat visitors visited the basin 1,337 times in 1999 and

2000, an average of 1.58 visits per person.

Why did the visitors travel to the Upper San Pedro River Basin? The vast majority

of respondents (87%) tie the purpose of their visit to birding as either the main purpose of

their trip (62.7%) or one of several important reasons (24.3%) (Table 5.4).

TABLE 5.4. Purpose of visit to the Upper San Pedro River Basin.
Frequency %

528 62.7

205 24.3

109 12.9

Reason that best describes the purpose of the trip
Visiting birding sites/natural areas is the main
purpose for this trip.
Visiting birding sites/natural areas is one of several
important reasons for this trip.
I visited the study area for other reasons and just
happened to make a side-trip to birding sites/natural
areas.
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The respondents were also asked to indicate the primary reason for visiting birding

sites and natural areas, as opposed to visiting the study area in general. The birding sites

and natural areas specifically mentioned were the SPRNCA, the Ramsey Canyon Preserve,

Garden Canyon, Can Canyon, Coronado National Memorial, Beatty's Orchard, Miller

Canyon, and Kartchner Canyon. A total of 468 (57%) respondents noted general birding

as the single most important reason for visiting specific birding sites and natural areas. A

further 65 respondents (8%) noted that looking for a specific bird was the most important

reason. In total bird watching motivated 65% of the respondents to visit one or a number

of the birding sites and natural areas in Upper Basin. Besides the SPRNCA and the

Ramsey Canyon Preserve, Garden Canyon and Miller Canyon were cited as the most

frequented natural areas (Table 5.5) Walking, hiking, and viewing wildlife, enjoying the

riparian area, and visiting archeological and historical sites accounted for the remaining

visitors.

TABLE 5.5. Frequency of visits to natural areas.
Sites Visited (other than the survey collection sites)
Garden canyon
Miller Canyon
Beatty's Orchard
Coronado national Memorial
Can Canyon
Kartchner Caverns State park: Trails
Kartchner Caverns State Park: Cave tours    

Number of Visits
254
215
190
146
139
75
79   

Other sites frequently mentioned were French Joe Canyon and the	 85
Saint David Monastery.
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5.2 WTP Regression Model

Willingness to pay for riparian area preservation was estimated and explained

through a regression model selected to reflect the nature of the data. Regular tobit and

heteroskedastic tobit regressions were estimated using the statistical software LIMDEP

(version 7.0). The heteroskedastic tobit model was estimated due to the extreme

sensitivity of the tobit regression to heteroskedasticity. Conducting the likelihood ratio test

between the regular tobit and the heteroskedastic tobit determined that the regular tobit

model be rejected in favor of the heteroskedastic model, i.e. the results with a

heteroskedastic error term were chosen because the likelihood ratio test strongly rejected

homoskedasticity (Table 5.6). The likelihood ratio test result for the heteroskedastic tobit

is x2(6) = 199.36. The critical value at the 0.5% significance level is x2 005(6) = 18.54.

TABLE 5.6. Likelihood ratio tests.

Constrained versus Regular
Model (6df)

Baseline
Model LL0

Regular Model
LL I

-2(LL0- LLI)

-3,240.91 -3,183.18 -2[(-3240.91- (-3,183.18)]

= 115.46

Regular tobit (6df) versus Regular Heterskedastic -2(LLI- LLD

Heteroskedastic tobit (6df) Model LL I Model LL2

-3,183.18 -3,083.92 -2[(-3,183.18 - (-3,083.92)]

= 198.52

The heteroskedistic tobit model contained six independent variables regressed on

the dependent variable WTP (Table 5.7) The model included behavioral, demographic,

and economic variables.
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TABLE 5.7. Willingness to pay heteroskedastic tobit  model.
Dependent variable WTP (actual)
Number of observations 551
Iterations completed 141
Log likelihood function -3,083.923
Lower Bound 0.00
Upper Bound 1,000.00

Variable	 Coefficient Standard
Error

b/se PliZI>z1 Mean of
X

Primary Index Equation for Model
Constant	 -27.454 99.326 -0.276 0.782
In income 	22.573 8.260 2.733 0.006 *** 11.159
expenditure	 0.571 0.217 2.629 0.008 *** 63.739
repeat_visitor	 37.388 15.600 2.397 0.016 ** 0.434
ln_age	 -53.629 26.122 -2.053 0.040 * * 3.949
ln_days_birding	 5.161 3.896 1.327 0.184 2.824
member	 -0.61 14.250 -0.043 0.965 0.773
Heteroscedasticity Term
In income 	0.213 0.044 0.000 0.000 11.159
expenditure	 0.007 0.000 0.000 0.000 63.739
repeat visitor 	0.370 0.041 0.000 0.000 0.433
ln_age	 -0.170 0.093 0.069 0.097 3.949
ln_days_birding	 0.068 0.014 0.000 0.000 2.824
member	 0.238 0.065 0.003 0.003 0.773

Disturbance standard deviation
Sigma	 8.579 5.441 1.577 0.114

* Significant at 10% confidence level
** Significant at 5% confidence level
***Significant at 1% confidence level

The economic variable "income" was included in the model in logarithmic form.

The variable was positive and significant, indicating that WTP increased as income

increased. This finding holds with economic theory. Those respondents most able to pay

for preservation were more likely to state positive and higher WTP amounts-riparian

area preservation is a normal good.
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A second economic variable "expenditure" per person per day while in the study

area was also specified in the model. This variable was positive and significant. The higher

the visitor's expenditures in the study area, the higher their WTP. The amount visitors will

pay to actually travel to and enjoy the areas is positively linked to their WTP to preserve

it.

The first behavioral trait addressed was the dichotomous variable "repeat visitor,"

which represented respondents who had visited the study area in 1999 and 2000, and

intended to return to visit the SPRNCA within a two year period, given the riparian area

remained healthy. A positive response to this dummy variable suggests a high propensity

to visit the study area. The positive sign of the "repeat visitor" variable indicates that the

more active the visitor, the higher the willingness to pay. This finding suggests that

repeated visitation (repeated non-consumptive use of the resource) is a positive influence

in WTP contributions, however, other survey data qualify this interpretation. Question

11h, a follow-up question to the WTP bid, asked the respondent to indicate the one reason

that best described their WTP for riparian area preservation (NB: this question only

pertained to respondents who made a positive bid and thus could not be included in the

final model). Less than 8% of the respondents indicated that being a regular visitor or

intending on becoming a regular visitor was the one reason that best explained their

contribution. Meanwhile, 80% of the visitors indicated existence value as the reason best

explaining their contribution (Table 5.8). In this context, the significance of the

"repeat_visitor" variable is interpreted to mean the more active the visitor (number of

repeat visits), the higher the WTP, but their motives generally are based on existence
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values rather than repeated use values. The second behavioral variable "days bird-

watching" in logarithmic form is not significant.

TABLE 5.8. Repeated use versus existence value.

Motive Question 11h.
Reason for WTP contribution

Total Surveys
No. of

responses
Repeated Use Value I am a regular visitor to the SPRNCA. 35 5.6

I plan to become a regular visitor to
the SPRNCA.

14 2.2 7.8

Existence Value I want this riparian area to be
maintained so that others can enjoy it.

211 33.6

I receive satisfaction from knowing
that this riparian habitat will be
maintained.

290 46.3 79.9

Other Other reason. 35 5.9
No reason given. 42 6.7 12.6
Total 627 100% 100%

The variable "age" in logarithmic form is significant but negative. If this variable is

linked to repeated use, it would intuitively suggest that as visitors get older they are less

likely to visit the riparian area and less willing to contribute to preservation. This

interpretation appears at odds with the earlier finding that existence and not repeated use

value is the one reason that best explains why respondents were willing to contribute. A

scatter-graph plotting age against the reasons for WTP contributions highlights that

respondents 40 years and older almost exclusively account for the subset of respondents

who indicated personal repeated use was their primary reason for contributing, shedding

some light on the model results that age negatively influences WTP.

The variable "member" represented respondents who were members of an

organization that supports conservation, environmental or wildlife concerns. The
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membership variable was not significant. This finding suggests that philosophical and

active support of environmental causes through organization membership does not

influence WTP.

Overall the results suggest that there are statistically significant and theoretically

justified relationships between WTP responses and some of the specified explanatory

variables. This adds to the validity of using the model-estimated coefficients to calculate

the average mean WTP measure. The model estimated mean WTP is $79.31, in the form

of a one-time contribution for preservation of the SPRNCA. It is interesting to compare

this model-generated estimate with the mean WTP generated from direct descriptive

statistics on the raw wtp data. That mean was $78.50 (Table 5.9). These two figures are

almost identical, suggesting the model accurately predicts willingness to pay.

TABLE 5.9. Raw willingness to pay bids: summary statistics.
Variable	 Obs Mean

	
Median Standard	 Min	 Max

Deviation
wtp actual	 727	 78.50

	
50 141.6436
	

1,000

5.3 Aggregate WTP

The data collected pertained to only one incremental change in riparian area

quality. Given this data limitation the marginal benefit curve could not be constructed.

However, the estimated mean individual WTP can be applied to the total visitation to

estimate the aggregate WTP for riparian habitat preservation across all visitors. In this

study, the aggregate WTP refers only to the annual visitors frequenting the Ramsey

Canyon Preserve and the SPRNCA (from the San Pedro House access point) (Tables 5.11
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and 5.12). Aggregate benefits across all visitors to the Upper San Pedro River Basin was

not estimated due to limited visitation data.

The procedure of using the mean WTP has been used in other contingent valuation

studies (Strol and Johnson 1984; Sanders, Walsh and Loomis 1990; Crandall, Colby and

Rait 1992; Kirchoff 1994). The aggregate total benefits represent the mean WTP

multiplied by the total annual visitation at the two visitor contact points. It was assumed

that the model variables and the pertinent visitor characteristics did not vary seasonally

The visitor patterns at the Ramsey Canyon Preserve were estimated using a sign-in

log at the visitor's center, the only entrance point to the preserve. Most visitors are invited

to sign the log on arrival at the preserve. The visitors are asked to note where they had

departed from for the trip. This information was used to destinguish resident and non-

resident visitors and to estimate an annual non-resident visitor count for the preserve.

TABLE 5.10. Monthly non-resident visitor counts-Ramsey Canyon Preserve.
Month Non-Resident
June 2000 1,250 7.7
July 2000 1,550 9.6
August 2000 1,150 7.1
September 2000 1,050 6.5
October 2000 850 6.3
November 2000 1,000 6.2
December 2000 800 5.0
January 2001 725 4.5
February 2001 1,200 7.4
March 2001 2,100 13.0
April 2001 2,450 15.2
May 2001 2,025 12.5
Total per log book 16,150 100%
Estimated one in five visitors
who did not sign the log 3,230 20%

Total estimated visitation 19,380 100%
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The visitor logs showed that 16,150 non-resident visitors traveled to the Preserve in the

twelve-month period from June 2000 to May 2001. It was estimated that one in five

visitors did not sign the visitor book, resulting in a visitor estimate of 19,380 for the

period.

Visitation in the early 1990's was as high as 28,000 at the Ramsey Canyon

Preserve (Crandall, Leones, and Colby 1992). Observers knowledgeable about visitation

patterns suggest that the stock market decline and its financial ramifications particularly on

the retired population of visitors, and the introduction of an entrance fee at the Preserve in

August 2000 have contributed to the more recent, lower visitor numbers.

Estimating an annual visitor count for the SPRNCA proved far more challenging.

No visitor records are maintained for the SPRNCA. In addition, the San Pedro House

access point (the collection point for the purpose of this study) represents just one of the

numerous access points to the 56,000-acre conservation area. To provide some estimate

of total annual visitation at the site, the daily visitor counts recorded during the survey

collection days were compared to the more formal visitor records maintained at the

Ramsey Canyon Preserve. The survey records indicated that the visitor count is similar at

both sites, resulting in the estimate of 19,380. However, it should be noted that visitors

entering the SPRNCA through other access points have not been recorded. Key informant

estimates suggest that the visitation through other access points could account for a third

more visitors (5,814 visitors). The visitation at the SPRNCA was therefore estimated at

25,194.
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To avoid double counting visitors frequenting both sites, the total visitation

estimate was adjusted. The adjustment reflected the survey results that 50% of the total

visitors traveled to both sites. Total non-resident visitation estimates for both the Ramsey

Canyon Preserve (19,380) and the SPRNCA (19,380 plus 5,814) were therefore adjusted

downward to 31,977 for the year June 2000 to May 2001. This number was then used to

estimate the aggregate monetary willingness to pay for riparian area preservation. The

aggregate monetary willingness to pay by the defined sub-set of non-resident visitors was

$2,536,095.

Given the variability in visitation patterns since the early 1990's, the estimated

WTP was also calculated using a visitation range. The low estimate (25,582) represents a

20% decrease in visitation over the estimate from June 2000 to May 2001. The high

estimate (38,372) represents a 20% increase in visitation again over the June 2000 to May

2001 estimate. The aggregate monetary willingness to pay for riparian area preservation in

the form of a one-time contribution to a non-profit foundation was $2,536,095, with a

range from $2,028,908 to $3,043,283.
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6. The Policy Options

The federal government, states, organizations and communities have a number of

legal, regulatory, and other strategies they may consider in order to protect riparian areas.

The primary objective of this analysis is to review these protection mechanisms and assess

their applicability to preserving the ecological integrity of the riparian areas of the Upper

San Pedro River Basin. Theoretical investigations of policy instruments led to the

definition of three broad categories of policy instruments spanning legal, institutional and

community initiatives. The categories are command-and-control (CAC), incentive based

economic instruments, and cooperative/suasive strategies. This analysis reviews the

theoretical context and analyzes the mosaic of instruments policy makers can evoke in

their attempt to create a successful governance structure to protect riparian resources of

this basin.

6.1 Policy Instruments:The Theoretical Categorization

Three broad categories of policy instruments spanning different legal and

institutional settings are available to policymakers attempting to manage riparian area

water needs in concert with other water users. The categories are command and control

(CAC) regulatory instruments, incentive-based economic instruments and

cooperative/suasive strategies (Figure 6.1). In some cases the instruments overlap between

categories, particularly those with regulatory and market-based economic characteristics.

Traditionally, CAC and incentive-based economic instruments have been used
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independently. In a more recent approach, policy-makers have begun to utilize a mix of

policy tools, sometimes spanning all three categories.

6.1.1 Command-And-Control Strategies

The command and control approach is based on legislative and regulatory

provisions, and is implemented through directives from regulatory authorities in order to

achieve a socially desirable objective. The command-and-control policy approach has been

criticized in a variety of contexts as being overreaching, intrusive, and unnecessarily costly

in achieving environmental objectives. While the criticism that some CAC approaches are

quite crude and excessively costly, in reality the CAC approach encompasses a very broad

and diverse set of regulatory techniques and the dividing line between so-called CAC and

incentive-based policies are not always so clear. In addition, incentive-based economic

policies can be integrated into the more traditional standard-setting CAC framework

offering an advantageous blend of policy instruments. The blend of CAC and incentive-

based economic instruments offers the potential of obtaining the management objective

with less-obtrusive flexible compliance mechanisms.

6.1.2 Incentive-Based Economic Strategies

Incentive-based economic strategies operate through market processes and other

financial mechanisms offering adaptive choice and decentralized decision-making. The

instruments signal resource scarcities to users, creating incentives to alter individual

decision-making. Water resources, for example, can be exploited by users often at little or
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no cost, leading to depletion of the resource. Incentive-based economic systems can

induce more conservative behavior and the reallocation of resources among users without

top-down directives.

Incentive-based economic instruments are most often touted on the grounds of

their ability to harness economic gains. Efficiency gains are derived from a trade-off

between the value of economic damage potentially inflicted on the community by human

activity and the costs of preventing, mitigating and remedying such damage. Achieving an

efficient solution requires that the sum of these two costs be equated with the marginal

costs of the environmental protection objective. Incentive-based economic instruments, in

theory, are capable of achieving this condition.

Despite the theoretical advantages of incentive-based policy instruments, practical

limitations exist. Incentive-based economic instruments do not guarantee the attainment of

management objectives. Moreover, in many cases incentive-based economic instruments

are reliant on a well-functioning market that can be burdened by high transaction costs,

few participants and other challenges. Spatial differentials and costly and administratively

burdensome procedures also challenge the more widespread use of incentive-based

economic instruments.
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6.1.3 Cooperative And Suasive Strategies

Cooperative and suasive strategies include voluntary bargaining, education

programs and cooperative agreements. Such strategies can offer information, facilitate

communication, and provide training programs. Cooperative and suasive strategies are an

attempt to resolve conflicts at more localized levels, avoiding more intrusive top-down

interventions. Cooperative or suasive strategies can serve to educate all parties and

encourage consideration of factors normally not addressed in exclusively economic

decision making. All parties should be better equipped to consider the system-wide,

economic consequences of more sustainable practices and methods, and to balance these

considerations with the alternatives of not reaching a cooperative solution.

In the water arena, cooperative and suasive strategies are an attractive mechanism

that can be used by policymakers when all parties see that it is in their best interest to

avoid costly and prolonged litigation. Communicative strategies are more likely to occur if

legal standing has been established for environmental concerns. When legal standing has

been established, environmental interests have the bargaining power to bring other parties

to the negotiation table in the hope of finding a mutually beneficial compromise.

Agreements formed under a cooperative and suasive strategy can be legally

binding, with obligations for both parties, but they may also be non-binding. An

"agreement in principle or memorandum of understanding" is an example of a unilateral

commitment recognized by public authorities. Such agreements can bring about effective
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measures in advance of legislation, and thus reduce the volume of regulatory and

administrative actions. Clauses defining "best-effort" and quantified targets can improve

the transparency and credibility of cooperative and suasive agreements. Third party

verification as well as publication of the agreement is recommended (Golub 1998).

Water conflicts for non-consumptive uses such as instream flow requirements are suited to

cooperative and suasive strategies and resolutions. In some cases water resources need not

be expended to enhance instream flow. Beneficial solutions may be found that simply

adjust current allocation methods to route water at different times with alternative release

patterns (Hickey and Diaz 1999). In these and other cases, cooperative and suasive

strategies - when coupled with a proactive stance - can bring interest groups together early

and greatly reduce costs, legal constraints, polarization and even environmental damage

through early intervention.

6.2 Policy Instruments: Potential Applications

6.2.1 Command-And Control Applications

Despite the evolution of water laws over the past 100 years, the challenge of

managing Arizona's water resources and especially the water resources of the Upper San

Pedro River Basin remains daunting. The federal government, states, and communities

have a host of legal powers and programs that could be used to protect riparian areas.

Some of these measures could follow directly from the legal framework already

established, while others require new initiatives.
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6.2.1.1 Active Management Areas

The Groundwater Management Act provides a comprehensive groundwater

management code governing the allocation and use of groundwater. This code was formed

on the finding of the Arizona legislature that the people of Arizona are dependent in whole

or in part upon groundwater basins for their water supply. The withdrawal of groundwater

was found to exceed what is deemed a safe annual yield, which threatens to destroy the

economy of certain areas of this state and cause substantial injury to the general economy

and welfare of the state and the citizens of Arizona.

The legislature found that it was in the best interest of the general economy and

welfare of the state and its citizens for the legislature to evoke its police power to best

uses of its groundwater, Ariz. Rev. Stat § 45-401A (ALIS 2000). It was therefore

declared to be the public policy of the State of Arizona to conserve, protect and allocate

the use of groundwater resources of the state. This goal is to be accomplished by

providing a framework for the comprehensive management and regulation of the

withdrawal, transportation, use, conservation and conveyance of rights to use the

groundwater in the state, Ariz. Rev. Stat § 45-401B (ALIS 2000).

The 1980 Code created four Active Management Areas (AMA's) with specific

regulations on groundwater pumping, and two Irrigation Non-expansion Areas (INA's) in

which expansion of irrigated agriculture is prohibited (Lacher 1994). While most Arizona

urban areas were designated Active Management Areas by the state legislature, Sierra

Vista was exempted after heavy lobbying by opponents. Outside of these areas the

beneficial rule is still applicable to groundwater rights. Presently, the Upper San Pedro
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River Basin is not defined as within an AMA or INA. The director of the ADWR has the

power to designate the area an Active Management Area (AMA) if "management

practices are necessary to preserve the existing supply of groundwater for future needs."

The designation of an AMA for the Upper San Pedro River Basin would restrict

groundwater withdrawals by cities, towns, private water companies and irrigation to a use

and quantity as specified by groundwater withdrawal permits to ensure safe yields.

In October 2000, the San Pedro Alliance, an international coalition of more than

50 organizations filed a petition with the Arizona Department of Water Resources to

designate the Upper San Pedro River Basin an AMA (Udall Center for Studies in Public

Policy, 2000). These organizations favor the designation of an AMA to provide a

comprehensive groundwater management strategy that governs the allocation and use of

groundwater for the entire Upper Basin.

6.2.1.2 Irrigation Non-Expansion Area

Irrigation Non-Expansion Areas (INA's) can be created by the director of ADWR

in the event there is both insufficient supply of water for irrigation and an AMA is

determined to be unnecessary. Designation as an INA limits allowable acreage that may be

cultivated to the highest amount cultivated during any one year of the previous five years

prior to the creation of the non-expansion area. Other provisions in the INA pertain to

various regulations on well construction and registration as well as provisions for

enforcement and appeal (Ashley and Smith 1999).
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The designation of the Upper San Pedro River Basin as an INA would be a

mechanism to indirectly protect and maintain the riparian area and the needed base flows.

However, the code does not mention protection of aquatic environments (Commission on

Environmental Cooperation, 1998). The designation of an INA would preclude instances

like what ensued after the Nature Conservancy purchased and retired 500 acres of

irrigated land to limit water stress in the area. The intended impact of this purchase was

immediately counteracted when the same farmer who sold the agricultural land

subsequently commenced irrigating on another 500-acre parcel a short distance away

(Commission on Environmental Cooperation 1998). While irrigated agricultural

production occurs on about 3% of the land area of the entire San Pedro River Basin

(Environmental Protection Agency 2000), privately owned inactive farmland can be

brought into production at any time (Arizona Department of Water Resources 1991). In

the late 1990's the farmland acreage actually under irrigated production in the Upper Basin

is only 1/7th the total land available for irrigated agriculture (Dunn and Clark 1997). The

designation of an INA would preclude any new or additional acres from being brought

into irrigated production and would formalize the land and water rights associated with

existing irrigated agricultural production.

The Whitewater Draw drainage in the Elfrida-Douglas area of Cochise County, an

agricultural area adjacent to the Upper San Pedro River Valley is a designated "Irrigation

Non-expansion Area" (INA). The design of the INA is to limit the amount of irrigated

acreage to historic levels. While existing irrigated lands are not affected, no new irrigated

lands can be brought into production. In contrast to the Active Management Areas
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designation elsewhere in the state, mandatory conservation measures and the levying of a

pump tax are not enforced in Cochise County (Dunn and Clark 1997).

6.2.1.3 State Instream Flow Programs

In Arizona, the Legislature has not provided protection for instream flows to the

fullest range of its powers, however administrative initiatives have been responsible for the

creation of instream flow programs. An instream flow right is a legal entitlement to use

surface water within a specific area or a stream channel for fish, wildlife or recreational

uses, but this use must be non-consumptive. The permits (or certificates which replace

permits once it has been confirmed that the conditions of the application are being met)

detail the amount of water appropriated and the date of priority. The instream flow right

then protects a designated flow through a specific reach of a stream from depletion by new

water users (Kulakowski and Tellman 1994).

The Arizona instream flow program was initiated in 1979, in a precedent-setting

act, when the Arizona Nature Conservancy submitted two instream flow applications to

the Arizona Department of Water Resources (Kulakowski and Tellman, 1994). The

Nature Conservancy was relying in part on a 1976 court decision that had ruled that in situ

uses of water were permissible under state law McClellan v. Jantzen 547 P.2d 454,

Arizona Court of Appeals 1976 (BLM, 1987). ADWR required the Nature Conservancy

to prove the appropriation was for a beneficial use, would not be in conflict with vested

rights, or would not be a menace to public safety or against the interests and welfare of the

public. ADWR granted the permits in 1983 (Gillian and Brown 1997).
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In 1987 the Bureau of Land Management prepared an "Assessment of Water

Conditions and Management Opportunities in Support of Riparian Values of the San

Pedro River." The assessment reviewed legal strategies including the establishment and

protection of minimum flows for maintenance of instream fisheries resources, recreation

values, wildlife water, and riparian area water table conditions. The management of

existing water rights and the possible acquision of additional water rights were part of this

review (BLM, 1987). The BLM subsequently filed for instream flow permits under

Arizona law on the San Pedro River. One of those applications received a permit in 1992.

They filed four additional instream flow permits in the early 1990's and these permit

applications are pending (ADWR Department of Hydrology, personal communication with

Dr. Bonnie Colby, University of Arizona, December 2001).

6.2.1.4 State Wetland and Shoreline Protection

Many states including Arizona have passed legislation to protect wetlands and

shorelines. This legislation may apply to riparian corridors (Lamb and Lord 1992).

Arizona has established a riparian acquisition trust fund for the purpose of acquiring, from

willing sellers, lands located in riparian areas for public purposes consistent with the

conservation of wildlife and recreation Ariz. Rev. Stat. § 37-1156 (ALIS 2000).

The riparian trust fund was established in the state treasury. The trust consists of

funds received from the sale or use of sovereign stream-bed lands and resources, damages

collected from the United States, pursuant to Ariz. Rev. Stat. § 37-1131 and any other

appropriations, gifts, grants, or donations designated by the donor for that purpose Ariz.
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Rev. Stat. § 37-1156A (ALIS 2000). The state land commissioner has authorization to use

these funds for public purposes consistent with the goal of conserving wildlife and

recreation Ariz. Rev. Stat. § 37-1156B(ALIS 2000). The state land commissioner is

required to consult with and receive advice from the Arizona State Parks Board and the

Arizona Game and Fish Department regarding the acquisition and management of land and

interests in land pertaining to this trust fund Ariz. Rev. Stat. § 37-1156C (ALIS 2000).

This mechanism could be used to purchase additions parcels of riparian land along

the Upper San Pedro River. The fund could provide an equitable means of purchasing and

retiring agricultural land or land zoned for hobby farms and ranchettes that may negatively

impact the river. The mechanism has potential only when used jointly with other measures;

otherwise the mechanism is like a band-aid on one spot of a rusty bucket.

6.2.1.5 Federal Reserved Water Rights

When Congress acts to set aside a parcel of land for the public domain for a

particular purpose, there arises by implication, a water right of sufficient quantity to satisfy

the primary purposes of the reservation in and to waters unappropriated at the time of the

reservation (Bureau of Land Management 1987). Federal reserved water rights are a

important tool used by the federal government. These rights are usually said to have been

created by the court decision in Winters v. United States, heard by the United States

Supreme Court in 1908. A court decision in 1963 in Arizona v. California, and in 1976 in

Cappaert v. United States the United States Supreme Court reaffirmed and further defined

reserved water rights (Gillian and Brown 1997; Lamb and Lord 1992).
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The rulings in these cases could have important ramifications when taken in the

context of the U.S. Forest Service and the Bureau of Land Management's interests where

groundwater pumping threatens surface water resources needed to fulfill the purpose for

which SPRNCA was set aside. If this right were exercised, it would provide the federal

government the power of enactment to take a more aggressive stance than the state in

regulating groundwater pumping (Gelt 1994). To-date, no filing for federal water rights

has been made pertaining to the Upper San Pedro River.

6.2.1.6 Endangered Species Act

The Endangered Species Act (ESA) of 1973 is sometimes described as the 1,000-

pound gorilla or the pit bull of environmental legislation (Gelt 1996). Its purpose is to

conserve the nation's biological heritage of animal and plant species. The Department of

the Interior's U.S. Fish and Wildlife Service is the entity that surveys species status and

lists those found to be "threatened" or 'endangered". The ESA is responsible for

identifying and designating "critical habitat" to provide for the species' survival and

recovery (Gelt 1996).

On a state level Arizona does not have specific laws to protect species (Gelt 1996).

In Arizona, agencies such as the Arizona Department of Water Resources indirectly

considers the general public interest (i.e.that no harm will occur to any native habitat

and/or species) when reviewing water management issues.

On the ESA front in the Upper San Pedro River Basin the U.S. Fish and Wildlife

Service has designated critical habitat to two threatened fish: the Loach minnow and the
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Spikedace. Both fish species could be upgraded to the status of "endangered." Habitat was

designated in the lower San Pedro River for the endangered Cactus ferrunginous pygmy

owl in June 1999, as has habitat for the endangered Huachuca water umbel. As recently as

July 2000, the Center for Biological Diversity and other groups filed suit in a Portland

federal court to list the Yellow-billed Cuckoo as an endangered species. The San Pedro

River Basin is listed as one of the few remaining strongholds where the Yellow-billed

Cuckoo can be found (Southwest Center for Biological Diversity 2000).

6.2.2 Incentive-Based Economic Strategies

Incentive-based economic strategies operate through market processes and other

financial mechanisms offering adaptive choice and decentralized decision-making. These

strategies work within existing legal and regulatory provisions and require that property

rights be clearly defined. In many cases the dividing line between command-and-control

and incentive-based economic strategies is not always so clear and often these instruments

overlap. Incentive-based economic systems can induce socially desirable behavior either

without top-down command-and-control directives or by integrating flexibility and

individual decision-making into these directives.

6.2.2.1 Transferable Water Withdrawal Permits

A permit system can be part of an incentive-based policy instrument used by a

control authority as a water allocation mechanism. While permits can be either non-

transferable or transferable (marketable) in nature, the discussion here focuses on the

latter. The control agency can authorize a person to hold and exercise a water right
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involving the withdrawal of a specific quantity of water at a specific time and place for a

specific reasonable use as described in the authorization (American Society of Civil

Engineers 1997). Permits can be permanent, seasonal, or ad hoc in nature.

Fundamentally, pennits are like a standard in that they specify a maximum level of

water withdrawal but with the added advantage of giving the affected parties flexibility to

determine technology choices and other forms of compliance in an unobtrusive

management form. Despite the advantages, permit systems are prone to challenges

including search costs, strategic behavior and the need for approval process to be short

enough not to reduce the value of the right.

Within the legal and institutional foundation of an active management area or an

irrigation non-expansion area designation, an incentive-based economic strategy such as

transferable water withdrawal can be established. The permits within a market framework

can be used as conservation and reallocation mechanisms. For example, if an active

management area was instigated in the Upper San Pedro River Basin, this basic top-down

directive could be extended with water withdrawal permits to facilitate flexibility. The

permits could accommodate economic and other social ends without compromising the

base-line safe yield objective.

6.2.2.2 Water Leases

A water lease is a similar concept to that of a lease of land or other property. The

lessee obtains use of the water for a specified period of time for an agreed-upon price, but

the lessor retains ownership of the actual water right and resumes use of the water, or
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leases the water again, after the original lease expires (Gillian and Brown 1997). Water

leases reduce the long-term threat to the agricultural community as compared to

permanent water transfers. They also reduce the fear that instream right

holders would gain legal standing to object to agricultural water transfers (Anderson and

Snyder 1997). In this regard, water leases can temper some of the sensitivities surrounding

water markets and water transfers. However, as water leases and other water allocation

instruments become more commonplace, any arising threat or legal challenge to traditional

water right holders would dampen the incentive of the traditional right holders to enter

into what is otherwise be a very promising water allocation instrument. This mechanism

could provide protection to the San Pedro Riparian National Conservation Area in dry

years where more senior water right holders would have legal priority to the water needs

and rights of the Conservation Area.

6.2.2.3 Dry-Year Option

A "dry-year option" is a temporary transfer that can be used to protect instream

flows and other intermittent or periodic needs. Under the terms of a dry-year option, the

purchaser pays the water-right owner a fee to maintain the option of leasing water during

years in which water supplies fall below a specified amount. In years in which ample water

is available, no lease occurs, but the right owner receives the agreed-upon option fee. In

years in which flows fall below the specified amount, the lease goes into effect and the

purchaser pays the right owner an additional amount for the water that is transferred into

the new use (Gillian and Brown 1997). Natural area managers could use this mechanism
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to protect the riparian area from climatic factors, such as drought. Under such a scenario,

water could be leased from the agricultural sector in times where critically low water

levels threaten the ecological integrity of the riparian habitat.

6.2.2.4 Water Banking

Water banks are an institutionalized mechanism specifically designed to facilitate

the transfer of water use entitlements. The water bank is the intermediary between water

buyers and sellers and can manage different types of water use entitlements. The process

operates similar to that of any trading bank, subject to certain conditions such as paying a

fee. A water bank can also provide water right holders with a facility to accrue water

storage credits for use at a future date. Water banks offer a highly flexible framework

within which water transfers can occur.

The water-banking concept involves "rotating" water among users and can play an

important role in the balancing of seasonal agricultural and environmental water needs,

including augmenting instrearn flows along critical reaches of the San Pedro River. The

water banking mechanism can provide clear, well-defined rules and procedures for water

transfers, thereby reducing the complexity of making trades for individual sellers and

buyers.

Smoothing the complexity of making trades reduces transaction costs which are

incurred in searching for trading partners, ascertaining the characteristics of water

commodities, negotiating price and other terms of transfer, and obtaining legal approval

for the proposed change in water use (Colby 1990). Water banks can also facilitate
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transfers to users outside their original delivery system and for uses other than irrigated

agriculture. However, such transfers can cause negative third party impacts, which are one

of the potential adverse effects of water banking (MacDonnell et al. 1994).

6.2.2.5 Zonal Pricing

Spatially-differentiated water rates are often referred to as zonal pricing. Such

pricing mechanisms are often thought of in terms of municipalities adopting rate

differentials between internal (within the city) and external (outside the city) consumers

(Spulber and Sabbaghi 1998). However, the concept of zonal pricing could be extended to

resource management projects on a watershed basis, such as the San Pedro watershed,

where different areas in a watershed are more susceptible to water depletion problems

such as the existence of cones of depression and subsidence. Water use could be managed

in such geographic hot spots through zonal pricing incentives.

6.2.2.6 Municipal Seasonal Rates

Seasonal rates provide realistic signals to consumers by indicating the cost savings

that can result from changing the time pattern of usage. Seasonal rate design assigns

higher costs for peak consumption and lower costs for usage in off-peak periods when

water supplying systems are not stressed (Spulber and Sabbaghi 1998). Seasonal pricing

incentives are applicable to watershed management scenarios where seasonal stress on the

water flow level threatens the viability of a riparian area or a watershed ecosystem.

Seasonal rates could be used to promote municipal water conservation during summer

months when water resources may be lowest and where agricultural users may have senior
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water rights. Unlike conservation programs in the City of Tucson, none of the three large

water providers in the Benson area have felt the need to implement any type of

conservation program (including low-flow toilets and faucet encouragement programs)

(Finan and West 2000).

6.2.2.7 Pump Taxes

A logical point for introducing a tax strategy for the control of riparian water

resource would be "at the source pump." This is the point where the water is diverted

from the stream-flow or drawn from groundwater wells depleting the groundwater table.

Taxes provide regulators with a means manipulating, directly or indirectly, the price of the

scarce resource. The concept is logical and straightforward; if regulators levy taxes on

environmentally harmful activities in an amount equal to the expected damage caused,

users will then account for the resulting harm in their production and consumption

decisions, resulting in the internalization of their external costs. The taxing system in

essence is delegating the detailed decision making down to individual users, a process that

is thought to offer significant advantages over continuing to rely on regulatory standards

to accomplish the same goal. By placing the decision making in the hands of the user, the

taxation system gains efficiency-enhancing properties encouraging the adoption of new

technologies and best management practices to reduce the amount of water used.

Taxes also have the potential to generate revenues for the control authority. These

revenues, a by product of the tax system, can be revenue-neutral (i.e. rebated back to

taxed sector), can be used for research and development for pollution control technology,
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or can be used to fund existing or new environment protection and restoration programs.

The possibility of generating often much needed tax revenues in the process of protecting

the environment is an attractive and enabling characteristic. In addition to generating

revenues, a taxation system has the inherent ability to tap detailed and diverse data that

could be used to create a base for the development of improved policy instruments.

Despite the acknowledged advantages, taxation has rarely been used in

environmental regulation. A major challenge facing policy makers embracing a taxation

strategy is the amount of information required at the implementation stage of the policy

adoption strategy. The successful implementation of a taxing-control system requires

continuous adjusting not only at the outset but also as economic and technological

conditions change. Such requirements are administratively burdensome and costly. In

addition, the initial tax would have to be well researched since "getting it wrong" could

result in large and possibly irreversible damages especially to an environmental sensitive

area as the Upper San Pedro River Watershed.

6.2.2.8 Irrigation District Incentive Pricing

With incentive pricing, a base price per unit of water is charged for all water

deliveries up to a certain amount, or block. Water use in excess of this block is then

charged at a higher unit price. In this pricing structure one of more levels or tiers may

exist (U.S. Bureau of Reclamation 2000). A tiered or increasing block rate pricing

structure can encourage optimal water use decisions by charging the true price for the last

units of water consumed. The water pricing structure of most irrigation districts consist of
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either a fixed charge (a constant fee assessed to landholdings or acres in production), or a

water rate (a price per-acre-foot of water delivered), or some mixture of the two. The

combination of fixed charges and water rates defines the district's rate schedule. Incentive

pricing moves away from rate schedules based solely on per-acre fixed charges and toward

rate schedules that incorporate both fixed charges and per acre-foot water (U.S. Bureau of

Reclamation 2000).

The incentive of water demand management techniques involve cost, flexibility,

revenues, accountability and equity. The costs of implementing a new rate schedule are

relatively low compared to the physical alteration of an irrigation system, provided the

district has an adequate measurement system in place. In terms of flexibility, the district

can respond to changing conditions quickly and easily by adjusting its rate schedule so that

conservation can bring about a reduction in water use while maintaining or enhancing

district revenues.

Incentive pricing also lets farmers make their own decisions. When a farmer's

water bill tracks the costs directly attributable to his or her actions, the farmer receives

more informative signals regarding the district-wide consequences of those actions. Equity

is also addressed in incentive pricing in that the water users are charged only for their own

use. If a district has all fixed charges, a farmer who uses water excessively pays the same

as a fanner who uses water efficiently. With per-acre-foot water rates, farmers are

responsible for paying their own water applications.

A key disadvantage of the incentive pricing process is the effort involved in

gathering technical details to support the design and administration of workable rate
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schedules. This effort can be costly in terms of time needed to collect such technical

information and the funding needed to support such information gathering. Implementing

an incentive pricing process can also be difficult from the perspective of finding consensus.

Simply defining what the district's goals should be could raise many differing opinions on

fairness and efficiency. Such differing opinions may not be easy to resolve.

There are two irrigation water providers in the Upper San Pedro River Basin, the

Pomerene Water User Association and the St. David Irrigation District. The St. David

Irrigation supplies both surface water and groundwater to its customers. The Pomerene

Association supplies only surface water to its users but the canal system can be used to

convey privately pumped groundwater as well (Arizona Department of Water Resources

1991). Incentive pricing for irrigation districts in the Upper San Pedro River Basin would

only apply to the water supplied by the irrigation districts. Current water use data are not

available for either provider.

6.2.3 Cooperative/Suasive Strategies

Cooperative and suasive strategies include voluntary bargaining, education

programs and cooperative agreements. Such strategies can offer information, facilitate

communication, and provide training programs. Cooperative and suasive strategies are an

attempt to resolve conflicts at more localized levels, avoiding more intrusive top-down

interventions. Cooperative or suasive strategies can serve to educate all parties and

encourages consideration of factors normally not considered in exclusively economic

decision making. All parties should be better equipped to consider the system-wide,



107

economic consequences of more sustainable practices and methods, and to balance these

considerations with the alternatives of not reaching a cooperative solution.

6.2.3.1 Voluntary Purchase Programs

State, federal, and non-government purchase programs offer an important tool for

reallocating water from willing sellers in the agricultural sector to environment needs.

These voluntary acquisitions have several economically and politically desirable features.

Sellers are compensated for their water rights making this reallocation mechanism a more

politically palatable option. Purchase programs can target operations where soil types and

other farming characteristics create the greatest water waste or environmental damage.

Furthermore, the water users receiving the lowest returns to water are enticed to sell their

water rights. This strategy therefore promotes a more efficient use of scarce water

resources. A voluntary purchase program in the Upper San Pedro River Basin could

provide a mechanism where irrigators of lower value crops, such as alfalfa and wheat,

would be enticed to sell part of their land or water rights. These irrigators could then

reallocate their farming efforts to a smaller acreage, but higher value crops such as

watermelons and apples.

6.2.3.2 Voluntary Transfers of Irrigation Development Rights

Voluntary transfers of irrigation development rights are another example of

cooperative/suasive strategies. In Arizona landowners receive considerable tax breaks on

land in agricultural uses. The elimination of differential property tax treatment between

agricultural and other land uses would remove an important obstacle blocking voluntary
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transfers of irrigation rights (Commission on Environmental Cooperation, 1999).

Currently, land is classified as used for agricultural purposes if the land has actually been

used for and has been in active production for seven of the previous ten years A.R.S. § 42-

167 [A][1] (The Commission for Environmental Cooperation 1998). The difference in

property tax valuation between different land use categories can be immense. In the case

of Stewart Title and Trust v. Pima County, 751 P.2d 552, 553 (Ariz. App. 1987), the tract

of land under inquiry was worth US $3,455 as agricultural land and US $2,227,260 as

non-agricultural land (The Commission for Environmental Cooperation 1998). This tax

differential between agricultural and non-agricultural land can act as an obstacle to the

voluntary retirement of irrigation water rights and the cessation of agricultural production

if the will to retire land results in a much higher land value to be taxed. However, this

strategy only produces net savings if irrigated agriculture is likely to develop.

6.2.3.3 Land Exchanges

Land exchanges are another voluntary strategy available to policy makers juggling

water management issues in critical areas such as the Upper San Pedro River Basin. Land

exchanges are a feasible option in Arizona where BLM federal lands within the basin could

be exchanged for state land outside of the critical watershed area. Such land exchanges

could focus on lands most prone to create negative impacts on the riparian areas. Many

legal obstacles complicate land exchanges, but they are nevertheless a potential option.
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6.2.3.4 Education to Promote Conservation and Demand and Supply Management

Water conservation is defined as any beneficial reduction in water use or in water

losses (Harberg 1997). Water demand management is a subset of conservation techniques

that result in lower water use. More specifically water demand management relates to the

lower level of water use in the future that would have accrued had the techniques been

implemented. Water-saving demand management mechanisms focus on low-flow

plumming fixtures, water user audit, public information and education programs, drought-

tolerant landscaping, and conservation-minded plumbing code. Supply management

focuses on water providers and mechanisms such as system water audits, system leak

control or repair, and corrosion control that can reduce water waste on the supply-side.

Such water conservation and management programs evolve in response to internal and

external factors. The Water Wise program in Cochise County is an example of one such

initiatives aimed at reducing water use in the Upper San Pedro River Basin (University of

Arizona, Cooperative Extension Program 2001).

6.2.3.5 Agricultural Environmental Management

Agricultural environmental management (AEM) is a voluntary and incentive-based

approach to build mutual accommodation and recognition of the different user needs and

problems (Landre and Travis 2000). The approach provides for the instigation of an AEM

planning coordinator who goal is to assess the status of water needs and problems from

the perspective of both the agricultural and environmental sectors. Once needs and

challenges are identified, an AEM initiative sets about finding win-win situations, such as
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irrigation technology improvements, drought plans, and water diversion time-planning to

reduce the stress on areas with scarce water resources. Given the complexity of the water

management challenges in the Upper San Pedro River Basin, such voluntary and incentive-

based approaches to build mutual accommodation can only further the understanding of

the difficulties of achieving safe yield in the basin, while creating venues for creative

cooperative solutions.
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7. CONCLUSION

The effects of surface water diversions and groundwater depletion increasingly

threaten the ecological structure, function and high biological diversity of the Upper San

Pedro River Basin. The collective problem of groundwater pumping, particularly by

rapidly urbanizing areas and to a lesser extent by irrigated agriculture, jeopardizes the

integrity of the Basin's riparian areas, including the congressionally designated San Pedro

Riparian National Conservation Area (SPRNCA). While vast groundwater resources

underlie the Basin, it is mainly the floodplain aquifer that maintains the riparian ecosystem

and servers most of the agricultural irrigation. Recharge through direct runoff and regional

aquifer contributions are not keeping pace with depletion rates. As a result, a sub-surface

cone of depression has formed and models suggest continued urban growth coupled with

agricultural irrigation will result in further water table decline.

The economic ramifications associated with water policy decisions are great and yet

complex. A common problem faced in water allocations is the lack of information about

the economic value of water for maintenance of resources such as riparian areas. Creel and

Loomis (1992) suggest that more efficient allocation of water might be facilitated if

information on the economic value of water in environmental uses was available to the

policy maker.

To help inform the decision making process, this research addressed three

fundamental questions pertaining to the allocation of water to riparian area preservation in

the Upper San Pedro River Basin:



112

(1) What are the socio-demographic characteristics of nature visitors and why are they

willing to contribute to the preservation of the SPRNCA?

(2) What monetary value do nature tourists place on preservation of the ecological

integrity of the SPRNCA?

(3) What are the aggregate total benefits associated with the preservation of the

SPRNCA?

The majority of visitors traveling to the SPRNCA and the Ramsey Canyon

Preserve in the Upper San Pedro River Basin are enthusiastic bird-watchers. This research

found these San Pedro visitors spend on average 53 days per year bird watching.

According to the Fish and Wildlife Service they are part of a growing population of more

than 50 million bird-watchers in the United States, outnumbering hunters and anglers

combined (Relly 2001). The Upper San Pedro visitors represent a mature and affluent

population, with the average age of 55 years and an average annual household income

(before taxes) in the year 2000 of $94,000. The number of retired persons almost equals

the number of full-time employed individuals in the visitor population. The high

representation of full-time and retired persons is not surprising given the attractive climate

of southeastern Arizona for seasonal residents and the growing popularity of bird-

watching as Americans' leisure time and disposable incomes increase. The finding that

87% of visitors surveyed at the SPRNCA and the Ramsey Canyon Preserve visited the

Upper San Pedro River Basin for its birding sites and natural areas suggests that bird

watching is an important component of the tourism dollars spent in the area.
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These visitors place considerable economic value on the preservation of the

riparian resources of the Upper San Pedro River Basin. A heteroskedastic tobit model

determined an estimated per person willingness to pay for preservation of $79.31. The

contribution represented a one-time contribution to a non-profit foundation. This studies

findings are consistent with earlier studies conducted over the past several decades

demonstrating that individuals place substantial positive economic value on water levels

associated with sustaining natural resources (Table 1.1 Wilson and Carpenter 1999). The

unit specific benefits and the actual values that are reported in these earlier studies vary

widely and are not directly comparible with the results of this study.

The aggregate total benefits for riparian area preservation by the annual population

of visitors to the two study sites, the SPRNCA (through the San Pedro House access

point) and the Ramsey Canyon Preserve in 2001, was estimated at $2.5 million. Existence

value of the riparian habitat was the major motivation of the nature tourists in contributing

towards the preservation efforts. The visitor characteristics influencing this willingness to

pay for preservation were income, expenditures per person per day, age, days bird

watching and whether of not the visitor was a repeat visitor to the area. The finding of this

study highlight how riparian area preservation has an economic value manifested in the

form of a willingness to pay for riparian area preservation by the visitors traveling to the

Upper San Pedro River Basin.

On an aggregate level the willingness to pay for preservation places an economic

value on water in environmental uses that can be used by policy makers faced with difficult

water allocation and management decisions. The valuation of riparian area water can be
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compared to consumptive uses through integrated water use trade-off models to help

policy makers evaluate different allocation options. Economic information with which to

integrate non-consumptive water uses can be provided through contingent valuation. The

resulting values provide policy makers the foundation for a variety of policy intervention

options. They can capitalize on the clarity of command-and-control strategies, the

flexibility and less obtrusive nature of many incentive-based economic strategies, and the

benefits community efforts can bring in the form of mutual recognition and consideration.

The more ways the natural and social values of natural areas are communicated to policy

makers, the more informed the policy debate and the better the policy and management

initiatives will be.
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Appendix A. Non-Resident Survey

Your trip to the
Upper San Pedro River Basin in Southeastern Arizona

WHAT DO YOU THINK?

1. On this trip how much time did you spend in the Upper San Pedro River Basin (the study area)? See Map.

	 (total # of hours on this day trip)

OR

(total # of days on this multiple-day trip)

2. Was this your first visit to birding sites/natural areas in the Upper San Pedro River Basin (the study area) of

southeastern Arizona?	 Yes 0 No D

If no, how many trips have you made to birding sites/natural areas within the study area in the years:

1999 (number of trips)

(number of trips).2000   

3. In ternis of your overall visit to the study area, which best describes the purpose of your trip

(Check ONLY one).

• Visiting birdin2 sites/natural areas is the main purpose for this trip.

• Visiting birding sites/natural areas is one of several important reasons for this trip.

• I visited the study area for other reasons and just happened to make a side-trip to birding
sites/natural areas.

[- hank von for participating in this survey being conducted by the University ot Arizona to learn moree about visits to southeastern

Arizona. We are only contacting a small poi l non of visitors. Thercbtare. your survey responses are especially valuable_ We do not require

Your name or contact information. Your answers are strictly corutidenniat. By completurz this questionnaire. consent or use ot this survey

into' mat ion is granted. You can obtain further information from the principal investutator Dr. Ittaartic Colt)) at - ,-tnt 621 --1777i or. call the

Ulm crsav Anzona Haitian SUbICCIS Coinntiuntnee Oil ye at :)201 026-.672

1Dt=	 1 000 	1
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4. During this trip, how many people were in your party? 	  (number of people)

5. On this trip, about how much time will you spend at the following_ birding, sites/natural areas (see map)?

Number

of hours

Map

1	 San Pedro Riparian National

Conservation Area

2	 Ramsey Canyon Preserve

(Nature Conservancy)

3	 Garden Canyon (Fort Huachuca)

4	 Carr Canyon

5	 Coronado National Memorial	 SierraI
I Fort 0	 I6	 Beatty's Orchard	 I Fluachuca

I
7	 Miller Canyon	 I	 3

1'	 I	 2	
I

8	 Kartchner Caverns State Park:	 NORTH	 I 4	 I

• Birding and hiking on trails	 I	 6
Bisbee!

I	 5
I• Cave tours	 7

U.S.A	 %
Other birding sites/natural areas in the study

area, please specify:

6. In ternis of the birding sites/natural areas you are visiting on this trip, please indicate your top 2 reasons for
going to those sites?

Top 2 Reasons (1 = most important reason, and 2 = 2 4 most important reason)

	  General birding

	  To look for a specific bird, please list species 	

	  Walking, hiking, and viewing wildlife

	  To enjoy the riparian area environment

	  To visit historicaUarcheological sites near these birding sites/natural areas

	  Other, please describe 	

7. Where did you depart from when you set out for your trip to the study area?

ID Phoenix	 D Tucson	 D Flagstaff 0 Other area in Arizona: 	  

D Out of state (US): 	 0 Out of U.S.: 	

8. Approximately how many days per year do you spend birding or hiking/walking?

	 Birding (days per year)

	Hiking/walking in natural areas (days per year)

2
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9. Please help us understand visitor-spending patterns by estimating your total expenses in the study area. We
understand that von may be in the middle of your trip. Please indicate below how much money you have
already spent and your estiinated expenses for the rest of your time in the study area. 1f vou had no expenses in
a particular category, write in zero.

Are you reporting expenses for: 	 0 Yourself, as an individual
	

0 A group If for a group,
how many people were in your
group? 	 (# of persons)

Study area expense description:	 Estimate HOW MUCH you will

spend in the study area (see map)

Lodging

Gas for vehicle

Groceries, restaurant and bar expenses

Miscellaneous retail
(maps, books, clothing, art, crafts, souvenirs, etc.)

Other study area expenses
Admission fees

Car rental (4 of days rented: 	

Fees paid to tour company

Other expenses in study area, please describe:

10. During your stay in the study area, how many nights will you stay in each type of accommodation?
(Please indicate how many nights )

3

Number of nights

Location: Bed &	 Hotel /	 RV Park/	 Home of	 Other
Breakfast	 Motel	 Campground Family/Friend 

Sierra Vista / Huachuca City

Benson

Bisbee

Tombstone

St. David                                                                   

Other towns or rural areas
(please specify): 	

IDP	 1000
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The word riparian refers to an area where plants and animals thrive because of water availability at, or just

below, the land surface. Water is the critical element. Without adequate water the riparian ecosystem will

gradually degrade—represented in Photograph 2 (the Santa Cruz River, 50 miles east of the study area).

11. Congress created the 56,000-acre San Pedro Riparian National Conservation Area (RNCA) in order to

protect and enhance this desert riparian ecosystem. The diversity of birds and other wildlife found at the San

Pedro RNCA is largely due to the lush riparian forest along the river's bank, which depends on adequate

water (Photograph IL To remain healthy, this riparian area requires the continual movement of groundwater

from the underground aquifer of the San Pedro River valley into the riparian area. It is this underground

water that keeps the river flowing, even during long dry periods.

Suppose that these water flows are threatened and a non-profit foundation has been formed to acquire water

and to promote regional water conservation in order to maintain the San Pedro RNCA as it is today. If the

foundation does not receive enough contributions from individuals like you, adequate water flows will not

be available. Trees and other plants would begin to die, degrading the riparian habitat and reducing the

abundance and diversity of birds and other wildlife (Photograph 2).

a. Have you previously visited the San Pedro Riparian National Conservation Area (#1 on map, page 2)?

0 Yes	 El No

The following questions are included to help us learn more about your values for riparian areas.

We are not soliciting contributions and your answers are confidential.

b. Please check the most, you as an individual, would be willing to contribute to this non-profit foundation, in

the form of a one - time contribution, in order to permanently preserve the San Pedro RNCA habitat as it is

today (Photograph 1) -

$00 	O slo 	0 520	 0 530	 0 550	 0 575 	0 5100	 0 5150

0 5200	 0 5300	 0 5500	 0 5750 	0 51,000 	other amount: 	

Photograph 1: Healthy riparian habitat supported by adequate water flows

Photograph: Bureau of Land Management, San Pedro RNC A

4
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c. Suppose that water flows have not been preserved and the riparian area has declined (Photograph 2). Under

these conditions, how often would you visit the San Pedro RNCA over the next two years?

0 times 0 10 20 3D 40 50 60 70 80 90 100 110 120

d. flow often do you plan to visit given the healthy riparian habitat at the San Pedro RNCA over

the next two years (Photograph 1)?

0 times 0 10 20 30 40 50 60 70 80 90 100 110 120

Photograph 2: Degraded riparian habitat, due to inadequate water flows

Photograph: B. Tellman, Arizona Water Resources Research Center, Santa Cruz River.

e. If your answer to question I 1 h was zero, or you left this space blank, please check the one reason below

that best explains why you answered this way:

O 1 would not benefit from preservation of the San Pedro RNCA riparian habitat.

• Preservation of this riparian habitat should be undertaken at no cost to me.

• I can go to other locations to enjoy riparian habitat and diverse bird and wildlife species.

O I need to spend money on other priorities.

O I did not fully understand what I was being asked to do.

O I found the question offensive or implausible.

O I'd rather make an annual contribution of $ 	  (please fill in)

O Other, please explain: 	

f. If your answer to 11 b was greater than zero, please answer the following question: In order to actually

make the contribution you checked for I lb, you would need to reduce spending on other items. Please

indicate which one of the following categories you would spend less on:

0 Groceries 0 Entertainment	 D Contributions to environmental causes	 0 Other

0 Savings	 0 Vacations	 0 Charitable contributions (not environmental causes)

g. Now that you have thought about how you would rearrange spending to make the contribution that you

answered for 11h, do you want to change the amount that you indicated?	 D Yes D No

lf yes, please go back to 11h, cross out your first answer, and circle the revised amount.

5
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h. If your answer to question Il b was greater than zero, please check the one reason that best explains why
you are willing to contribute to the foundation.

0 I am a regular visitor to the San Pedro RNCA.

0 I plan to become a regular visitor to the San Pedro RNCA.

I want this riparian area to be maintained so that others can enjoy it.
Cl I receive satisfaction from knowing that the riparian habitat vill be maintained.
0 Other, please explain: 	

The last few questions ask about you and your household.
They are essential to help us understand visitor characteristics.

12. Age: 	  (years)

13. Female D Male D

14. Your home zip code: 	

15. Please indicate level of education:

0 High School	 0 Some College/Technical School 0 Completed College/Technical School
0 Some Graduate/Professional School	 0 Completed Graduate/Professional School

16. Please indicate household income (before taxes) last year?

0 Less than $10,000

CI $10,000 - $14,999

1=I $15,000 - $ 19,999

0 $20,000 $24,999

0 $25,000 - $29,999

D $30,000 - $34,999

$35,000- $39,999

D $40,000- $44,999

LI $45,000 - $49,999

$ 50,000 - $59,999

0

0

0

0

$60,000 - $69,999

$ 70,000 - $79,999

$80,000 - $89,999

$90,000 - $99,999

$100,000 - $149,999

D $150,000- $199,999

$ 200,000 - $249,999

0 $250,000- $500,000

$500,000- $750,000

$750,000- $1,000,000

17. What is your employment status?

0 Employed full -time 0 Employed part - time D Retired D Homemaker	 0 Unemployed 0 Student

18. Are you a member of any organization which supports conservation, environmental

or %vildlife concerns?

Yes D	 No 0	 If yes, please specify: 	

19. Were there items or services you wished to purchase in the study area that were not available?
Yes D	 No 0	 If yes, please specify: 	

20. Please rate your satisfaction with the informational displays found at this site.

Did not see
	

Very informative /
	

Somewhat informative /
	

Not informative

displays
	

interesting
	

interesting
	

interesting

0
	

D

Thank you for completing this survey! Additional comments welcome:

6
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Appendix B. Resident Survey

Your visits to birding sites/natural areas
in the Upper San Pedro River Basin

1. On this trip from home, about how many miles (one-way) have you traveled to visit this birding site/natural

area?     (number of miles).

2. How many years have you lived in the study area? 	 (number of years)

3. Are you: D A year round resident of the study area

0 A seasonal resident of the study area

4. During this trip from home how many people were in your party? (number of people) 

5. Approximately how many days per year do you spend birding or hiking/walking in natural areas?

	 Birding (days per year)

	  Hiking/walking in natural areas (days per year)

Thank you for partictpatino, in this survey being conducted by the University of Arizona to learn more about visits to southeastern

Arizona. We are only contacting a small portion of visitors. Therefore, your survey responses are especially valuable. We do not require

your name or contact information. Your answers are strictly confidential. By completing this questionnaire, consent for use of this survey

information is granted. You can obtain further information from the principal investigator Dr. Bonnie Colby at (520) 621-4775 or, call the

University of Arizona Human Subjects Committee office at (520) 626-6721_

ID)) 1
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6. Was this your first visit to a birding site/natural area in the Upper San Pedro River Basin'?
Yes 0	 No 0

1f no, how many trips have you made to birding sites/natural areas within the study area in the years:

Map#
	

1999	 2000
Number of Trips Number of Trips

1	 San Pedro Riparian National Conservation Area

2	 Ramsey Canyon Preserve (Nature Conservancy)

3 Garden Canyon (Fort Huachuca)

4 Carr Canyon

5 Coronado National Memorial

6	 Beatty's Orchard

7	 Miller Canyon

8	 Kartchner Caverns State Park

• Birding and hiking on trail

• Cave tours

Other birding sites / natural areas in the study area,
please specify:

7. In terms of the birding sites/natural areas you are visiting on this trip, please indicate your top 2 reasons for
going to those sites?

Top 2 Reasons (1 = most important reason, and 2 = 2nd most important reason)

General birding

To look for a specific bird, please list species 	

Walking, hiking and viewing wildlife

To enjoy the riparian area environment

To visit historical/archeological sites near these birding sites/natural areas

Other, please describe 	

8. Age: 	 (Years)	 9. Female 0 Male 0	 10. Your home zip code: 	

11. Please indicate level of education:

• High School	 D Some College/Technical School 0 Completed College/Technical School

O Some Graduate/Professional School	 0 Completed Graduate/Professional School

12. What is your employment status?

0 Employed full-time 0 Employed part-time 0 Retired El Homemaker 0 Unemployed 0 Student

Thank you for completing this survey! Additional comments most welcome:

2



Appendix C. Visitor Contact Sheet - San Pedro flouse

Upper San Pedro River Basin Survey
Contact Recording Form

Begin a new tally sheet at the beginning of each survey day.

1 Visitor Contact - Informally make contact with visitors after they have walked through the
conservation area. Ask where they have traveled from and find out if they live in the study area or not.

Introduce the survey in the following manner:

"lam assisting the University of Arizona with a study regarding outdoor recreation. We're asking
visitors to the San Pedro National Riparian Conservation Area to help us understand how visits to
natural areas affect the economy of nearby towns and businesses, and to learn about visitors
values for natural areas

Completing the stinvy will take approximately 10 minutes of your time. All information provided
by you is confidential and neither your name nor contact information is required Once you have
completed the survey you can place it in the survey drop-box (indicate where the drop-box is).
Would you he willing to help out by completing the survey? We just need one volunteer per
household"

If no, thank them and discretely note their response on the tally sheet

fyes, note the visitor's willingness to participate on tally sheet_

• Offer the visitor a survey, noting whether they live in the study area or not.

Local visitors (i.e. visitors living within the study area) should be given the survey titled "Your
visits to hirding sites/ natural areas in the Upper San Pedro River Basin."

Visitors from outside of the study area should be given the survey titled" Your trip to the
Upper San Pedro River Basin in Southeastern Arizona --- What do you think? -

• Indicate to visitors that "we would be very grateful i [you could complete the entire survey We
understand that you may be in the middle of your trip to the area and therefore, we ask that you
anticipate the answers to some of the survey questions".

• Try to ensure the visitors have some privacy when completing the survey, and indicate if there are
chairs or picnic tables available where they can complete the survey_

• Once the visitors have completed the survey thank them for agreeing to participate and wish them
an enjoyable trip.

• If time allows, ask the visitors if they have a favorite birding book or web-site. Note the response
on the tally sheet_

3. Complete the tally sheet summary information at the end of each survey day.

4. Visitor Conunents/Interviewer Remarks:

123

Thank You!



Appendix D. Visitor Contact Sheet — Ramsey Canyon Preserve

San Pedro River Basin
Nature-Based Tourism Study

Ramsey Canyon Volunteer Checklist

s/ Morning setup:

The display map, drop box for completed surveys, and the box with the
clipboards and pens should already be out. Get 8 fresh surveys from box in
Lisa's office (going numerically by id number). Prepare 8 clipboards with
surveys (in numerical sequence, by id number) and pens. Begin the daily tally
sheet filling in your name, the date, time, and the first survey number that will
be used.

.( Contacting Visitors:

"The volunteers at the Ramsey Canyon Preserve are
assisting the University of Arizona with a nature-
based tourism study. The study will provide
information about how visits to natural areas affect the
local economy, and the values that visitors have for
natural areas. We are asking non-resident visitors to
the Upper San Pedro Valley (the study area, see
display map) to take approximately 10 minutes of their
time to complete the survey. Are you a visitor to the
study area? Would you be willing to help out by
completing a survey?"

For filling out the survey, mention to the visitors something like:

"There are benches where you can complete the
survey at the main entrance or in the hummingbird
viewing area. Once you have completed the survey
you can place it in the drop box at the main entrance.
Thank you very much for agreeing to participate."

124



Y On the daily tally sheet, keep track of: the number of surveys given out (i_e.
the number of participants). We also need to keep track of the number of non-
participants. Non-participants include visitors who have already filled out a
survey (i.e. repeat visitors either at the Ramsey Canyon Preserve or the San
Pedro House) and the number of refusals_ Note the reason for the refusal on the
tally sheet, if at all possible). The total number of hash marks on your tally
sheet should equal the number of non-resident visitors you asked to participate
in the survey.

Y Number of surveys per day: we are aiming to get 6-8 completed surveys per
day at Ramsey, and would like to spread out the collection of the surveys across
different times of day (as much as possible). So, the morning shift (which tends
to be busier) can aim to collect between 4 and 5 surveys, the afternoon shift can
fill the gap to reach a total of 8.

• End of volunteer shift: write down the identification number (id) number for
the last survey handed out and the time the shift ended.

• End of day: Take all completed surveys and the tally sheet and place them in
the box marked "Completed Surveys and Tally Sheets" in Lisa's office.

• Please note (on the back of the tally sheets): any problems with the survey or
frequently asked questions that you would like more information on.

• Volunteers, thank you! We couldn't do this survey effort without your
dedication and help. The study will provide important economic information
that will assist in the protection of the water resources that sustain critical
natural places like Ramsey Canyon and the entire Upper San Pedro River
Basin.
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Appendix E Tally Sheet — San Pedro House
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Appendix F. Tally Sheet - Ramsey Canyon Preserve
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Tucson Study Area
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Appendix G: Visitor Spending Patterns

The demographic profile, travel patterns, and expenditures of 843 nature visitors

are summarized from the survey responses collected at two key visitor focal points in the

Upper San Pedro River Basin. This information is presented to more fully explain the

population of visitors touring the Upper Basin and their direct economic impact on the

local economy.

The target population for the survey were nature visitors living outside the Upper

San Pedro River Basin as defined by the study area map (Figure 1). The data were

collected over two time periods in 2001. February through May (spring migration season)

and in August (the return migration season). The main collection sites, the Nature

Conservancy's Ramsey Canyon Preserve and the Bureau of Land Management's San

Pedro Riparian National Conservation Area (SPRNCA), are among the best known

birding sites and natural areas in the Upper San Pedro River Basin of southeastern

Arizona. A small portion of the surveys (less than 5%) were collected at the 2001

Southwest Wings Birding Festival hosted in Sierra Vista.

Figure 1. Location of the study area and the collection sites.
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The visitors surveyed ranged in age from 18 to 92 years (Table 1). The mean age

of the visitors participating in the survey was 55 years, and almost half had completed

graduate or professional school (Table 2). The survey population was divided evenly

divided between full-time and retired persons (Table 3). The mean household income of

these respondents (before taxes) in the year 2000 was $94,000. Over 72% of the survey

respondents indicated they were members of organization that supported conservation,

environmental or wildlife concerns. The organizations most often cited were the Nature

Conservancy, the Audubon Society, and the Sierra Club.

TABLE 1. Age distribution of surveyrespondents.
Age (in years) Frequency
18-29 years 14 1.7
30-39 years 79 9.8
40-49 years 165 20.5
50-59 years 224 27.8
60-69 years 217 26.9
70-79 years 93 11.6
80-89 years 12 1.5
90 and older 1 0.1

TABLE 2. Level of education of the survey res ondents.
1. Level of Education Frequency
2. High School 39 4.8
3. Some College/technical School 102 12.7
4. Completed College/Technical School 197 24.5
5. Some Graduate/Professional School 102 12.7
6. Completed Graduate/Professional School 364 45.3
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TABLE 3. Employment status_211!_.irvey_i_p_-es ondents.
Employment Status Frequency
1. Employed full-time 358 43.9
2. Employed part-time 80 9.8
3. Retired 335 41.1
4. Homemaker 23 2.8
5. Unemployed 14 1.7
6. Student 5 0.6

Visitors frequenting the collection sites came individually, in couples and small

groups, and in large groups up to 40 persons. The mean group size was 3.6 persons and

the median was 2. During the research period, larger groups observed at the San Pedro

House and the Ramsey Canyon Preserve included the Elder Hostel, Geronimo

Educational Travel Studies, Cub Scouts, BLM researcher trainees, Columbia University

and University of Arizona student field trips, locally organized equestrian tours,

Botanical Gardens Society of Tucson, Friends of the San Pedro guided tours, and many

school groups. Only one respondent was solicited per household and no more than three

or four members of a group were asked to complete the survey.

On average, overnight visitors spent 4.7 nights in the study area. During their stay

66% of the visitors chose accommodations in Sierra Vista, 16% in Benson, the remaining

in St. David, Bisbee, Tombstone and other locations (Figure 2). The overnight visitors

primarily chose hotels and motels (38%) and recreational vehicle (RV) parks and

campgrounds (35%) for their accommodation (Figure 3). The remaining visitors stayed at

the homes of family or friends, at Bed and Breakfasts, or at other types of

accommodation.
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The monthly visitation patterns at the Ramsey Canyon Preserve were estimated

using a sign-in log at the visitor center, the only entrance point to the Preserve. Visitors

are invited to sign the log on arrival at the Preserve. They are asked to note where they

had departed from for the trip. For this research, information was used to distinguish

resident and non-resident visitors of the Upper San Pedro River Basin, and to estimate an

annual non-resident visitor count for the Preserve. These logs showed that 16,150 non-

resident visitors traveled to the preserve in the twelve month period from June 2000 to

May 2001 (Table 4). It was estimated that one in five visitors do not sign the visitor book,

resulting in a visitation estimate of 19,380 for the time period.

Visitation in the early 1990's was as high as 28,000 at the Ramsey Canyon

Preserve (Crandall, Leones, and Colby 1992). Observers knowledgeable about visitation

patterns suggest that the stock market decline and its financial ramifications particularly

on the retired population of visitors, and the introduction of an entrance fee at the

Preserve in August 2000 have contributed to the more recent, lower visitation numbers.

TABLE 4. MONTHLY NON-RESIDENT VISITOR COUNTS
Non-Resident 04—

June 2000 1,250 7.7
July 2000 1,550 9.6
August 2000 1,150 7.1
September 2000 1,050 6.5
October 2000 850 6.3
November 2000 1,000 6.2
December 2000 800 5.0
January 2001 725 4.5
February 2001 1,200 7.4
March 2001 2,100 13.0
April 2001 2,450 15.2
May 2001 2,025 12.5
Total per log book 16,150 100%
Estimated one in five visitors
who did not sign the log

3,230 +20%

Total estimated visitation 19,380
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Estimating an annual visitor count for the SPRNCA proved far more challenging.

No visitor records are maintained for the SPRNCA. In addition, the San Pedro House

access point (the collection point for the purpose of this study) represents just one of the

numerous access points to the 56,000-acre conservation area. To provide some estimate

of total annual visitation at the site, the daily visitor counts recorded during the survey

collection days were compared to the more formal visitor records maintained at the

Ramsey Canyon Preserve. The survey records indicated that the visitor count is similar at

both sites, resulting in an estimate of 19,380. However, it should be noted that visitors

entering the SPRNCA through other access points have not been recorded. Key informant

estimates suggest that the visitation through other access points could account for a third

more visitors (5,814 visitors). The visitation at the SPRNCA was therefore estimated at

25,194.

To avoid double counting visitors frequenting both sites, the total visitation

estimate was adjusted. The survey results suggested 50% of the total visitors traveled to

both sites. Total non-resident visitation estimates for both the Ramsey Canyon Preserve

(19,380) and the SPRNCA (19,380 plus 5,814) were therefore adjusted downward to

31,977 for the year June 2000 to May 2001.

In terms of direct spending, 774 of the surveyed visitors documented their

spending patterns while in the study area. A total of 639 visitors (83%) indicated they

were overnight visitors while 135 respondents (17%) indicated they were day-trip visitors
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to the study area. On average these overnight visitors spent $97.18 and the day-trip

visitors spent $24.42 per person per day. On average overnight visitors spent 4.7 nights in

the study area, while day-trip visitors spent on average 4.9 hours.

FIGURE 4. Visitor expenditures in the study area.

Expenditures on lodging (39%) and groceries (19%) represented the larger

spending categories for these visitors (Figure 4). Direct visitor impacts on the study area

were calculated by extrapolating the mean per person expenditure multiplied by the

number of days or nights spent in the study area over the estimated annual visitation at

the Ramsey Canyon Preserve and SPRNCA. Given the variability in visitation patterns

since the 1990's, the estimated direct spending was extrapolated using a range of

visitation counts (Table 5). The lower estimate (25,582) represents a 20% decrease in

visitation over the visitation estimates from June 2000 to May 2001. The high estimate
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(38,372) represents a 20% increase in visitation again over the June 2000 and May 2001

estimate. Direct visitor spending ranging from $9.8 to $14.7 million was injected into the

local economy by this subset of visitors during their stay in the study area.

Table 5. Direct Visitor S_pending_

Visitation Estimates (Range)
Direct Spending

Visitation Day-trip Overnight Total
Estimate Visitors $ Visitors $

All Visitors (17%)* (83%)**

Low (-20%) 25,582 106,202 9,698,115 9,804,317
Estimate June 2000-May 2001 31,977 132,749 12,122,454 12,255,203
High (+20%) 38,372 159,298 14,546,903 14,706,201
*Day trip visitors were multiplied by $22.42 (average expenditure).
** Overnight visitors were multiplied by $97.18 per night for the mean visitation period (4.7 nights).

In terms of direct spending, the visitors indicated there were several types of

goods and services that were not available in the study area that they wished to purchase.

These items included binocular rental, global positioning systems (gps), topographic

maps, hiking socks and boots, and butterfly and bat guides for Arizona, bat guide, and

picture postcards. Additional coffee shops and lower end restaurants were also suggested.

The majority of visitors traveling to the Ramsey Canyon Preserve in the Upper

San Pedro River Basin are enthusiastic bird-watchers (Table 6). These visitors spend an

average of 53 days per year bird watching. They are part of a growing population of what

the Fish and Wildlife Service estimates to be more than 50 million bird-watchers in the

United States, outnumbering hunters and anglers combined (Relly, 2001). The vast

majority of respondents (87%) tie the purpose of their visit to birdwatching as either the

main purpose of their trip (63%) or one of several important reasons (24%) (Table 6).



TABLE 6. Purpose  of the tri  _w fi r San Pedro River Basin 
Reason
	 Frequency %

1. Visiting birding sites/natural areas is the main purpose for
this trip.

2. Visiting birding sites/natural areas is one of several
important reasons for this trip.

3. I visited the study area for other reasons and just happened
to make a side-trip to birding sites/natural areas.

528	 63

205 24

109	 13

The respondents were also asked to indicate the primary reason for visiting

birding sites and natural areas, as opposed to visiting the study area in general. A total of

468 (51%) respondents noted general birding as the single most important reason for

visiting specific birding sites and natural areas (Table 7). A further 65 respondents (8%)

noted that looking for a specific bird was the most important reason. The specific species

attracting visitors to the birding sites and natural areas in the Upper San Pedro River

Basin were the Elegant Trogon, Montezuma Quail, Rufour Copper Warbler, Vermillion

Flycatchers and the Blue-throated, Magnificent and White-eared hummingbirds.

Walking, hiking, and viewing wildlife, enjoying the riparian area, and visiting

archeological and historical sites accounted for the remaining visitors.

TABLE 7. Reason for visiting birdin	 sites and natural areas.
Reason Frequency
1. General birding 468 57
2. To look for a specific bird 65 8
3. Walking, hiking, and viewing wildlife 210 25
4. To enjoy the riparian area environment 42 5
5. To visit historical/archeological sites near these areas 12 1
6. Other 29
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The other birding sites and natural areas visited were Garden Canyon, Can

Canyon, Coronado National Memorial, Beatty's Orchard, Miller Canyon, and Kartchner

Canyon (Table 8). Of all the visitors samples, 52% were repeat visitors to the Upper San

Pedro River Basin. Repeat visitors were defined as those who traveled to the study area

during the years 1999 and 2000, and anticipated returning to the SPRNCA within a two-

year period (Figure 5). In terms of actual visits, the 434 repeat visitors visited the basin,

1,337 times in 1999 and 2000, an average of 1.6 visits per person.

Table 8. Other birding sites and natural areas visited.
# of Survey

Birding Sites and Natural Areas
	

Visitors
Frequenting

the Site
Garden Canyon (Fort Huachuca)

	
254

Can Canyon	 139
Coronado National Memorial

	
140

Beatty' s Orchard
	

190
Miller Canyon	 215
Kartchner Caverns State Park — Birding and hiking trails

	 75
Kartchner Caverns State Park — Cave tours	 79
Other birding sites and natural areas in the study area. French Joe

	 85
Canyon and the Saint David Monestary were frequently mentioned.

When asked about their opinion of information displays at the San Pedro House

and the Ramsey Canyon Preserve, the majority responded favorably. The majority of

these visitors were very satisfied with the informational displays found at the Ramsey

Canyon Preserve. Over 73% found the informational displays very interesting with the

remaining visitors (27%) finding the displays somewhat interesting or reporting that they

did not see the displays during their visit.
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