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ABSTRACT 

The White Mountains of east-central Arizona offer 

an excellent intervening opportunity for Arizona downhill 

skiers who currently travel to the more distant resorts of 

Colorado, Utah, and New Mexico. This region already has 

one major ski resort—Apache Sunrise—and there are five 

other sites which have at least the basic physical attri

butes of successful ski sites. 

The overall potential of these sites is assessed 

by evaluating both their physical and developmental suita

bility to ski area development. The three most promising 

ski sites in order of overall potential are Baldy-Ord, 

South Mountain near Alpine, and Auger Ridge near Nutrioso. 

Two other sites with somewhat less overall potential are 

Green's Peak and Escudilla Mountain. 

The development of new ski areas in the White 

Mountains would increase the region's attractiveness as a 

resort area to help to keep Arizona skiers in-state. 

viii 



CHAPTER 1 

INTRODUCTION 

Tourism and recreation in Arizona are among the 

most important activities contributing to the growth and 

stability of the state economy. According to the Depart

ment of Leisure Studies at Arizona State University, 

tourist expenditures in 1983 totaled nearly $5.2 billion, 

83 percent of which came from out-of-state visitors [7]. 

For the most part, the tourist industry has been 

geared toward recreational activities which take advantage 

of southern Arizona's mild winter climate and abundant 

sunshine. In the past decade, however, there has been a 

tremendous increase in the popularity of winter sports in 

the United States, and in Arizona, the tourist industry 

has only recently begun to expand into the area of winter 

recreation, particularly downhill skiing. 

Although there are several areas in the state 

suitable for downhill skiing, the one holding the greatest 

potential is the White Mountains region, which receives 

the highest amount of precipitation in Arizona, much of 

which falls as snow during the winter months (Figure 1). 

Within the White Mountains region, there is now one major 
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ski resort and there are several potential sites which 

might feasibly be developed into successful ski areas. The 

goal of this project is to identify and evaluate each of 

these potential sites. 

The one "significant" ski area operating in the 

White Mountains region—Apache Sunrise—is located on the 

Ft. Apache Indian Reservation between the communities of 

McNary and Greer, Arizona (see Figure 1). Since Apache 

Sunrise first opened in the 1970-71 ski season, it has 

undergone considerable expansion and has experienced major 

increases in attendance (Table 1). One recent estimate, 

however, maintains that the demand for downhill skiing by 

Arizona residents remains largely unfulfilled by in-state 

facilities. On the basis of a 1980 survey commissioned by 

the Fairfield Snow Bowl ski area in Flagstaff, the market

ing staff at Apache Sunrise estimated that in the 1982-83 

season Arizona residents generated 1.8 million skier-days, 

with only 300,000 of these days being spent at the Arizona 

ski areas of Apache Sunrise, Fairfield Snow Bowl, and Mt. 

Lemmon combined [3]. Assuming that this estimate is 

reliable, the limited role of in-state ski areas in meeting 

the demand becomes apparent. The staff at Apache Sunrise 

also estimated that the average skier at Sunrise ski area 

spent $22 per day at the ski site alone in the 1982-83 

season which suggests that Arizona may be losing in excess 
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Table 1. Skier Attendance at Apache Sunrise. 

4 

Ski Season Number of Skier Days 

1970-71 Not Available 

1971-72 Not Available 

1972-73 Not Available 

1973-74 Not Available 

1974-75 55,000 

1975-76 80,000 

1976-77 80,000 

1977-78 80,000 

1978-79 140,000 

1979-80 155,000 

1980-81 130,000 

1981-82 150,000 

1982-84 205,000 

1983-84 165,000 

Source: Malfara [10] 
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of $33 million to out-of-state resorts each ski season [3]. 

In response to this growing local demand, Apache Sunrise 

opened a new peak for the second consecutive season in 

1983-84, and additional expansion is planned for the 1984-

85 ski season. Nevertheless, for the White Mountains to 

develop into a major winter recreation site and for Arizona 

to increase its share of the skier market, additional ski 

sites must be developed within this region. 

The attractiveness of the White Mountains region 

as an area for ski development lies mainly in its proximity 

to the rapidly expanding Phoenix-Tucson market, an abundant 

and consistent snowfall, and the availability of highly 

"skiable" and sufficiently diverse slopes. For the expert 

skier looking for world-class slopes, the White Mountains 

may have somewhat limited appeal; however, the bulk of the 

demand exists at the intermediate level of experience [4], 

and the region provides ample slopes in this most popular 

category. The White Mountains region could provide an ex

cellent "intervening opportunity11 for skiing and other 

winter recreation to Arizona skiers who currently travel to 

the more distant resorts of Colorado, Utah and New Mexico. 

Research Goals 

The goals of this project are: 1) to compile a 

list of location factors to be used as the criteria for 

assessing the downhill skiing potential of an area; 2) to 
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identify the principal sites meeting the minimum physical 

requirements necessary for skiing in the White Mountains; 

and 3) to evaluate and rank these sites according to their 

physical and developmental potential. 

Approach 

Chapters 2, 3, and 4 are intended as an introduction 

to the topic and include a brief discussion of physical and 

economic characteristics of the White Mountains, a descrip

tion of the current ski facilities in the region, and a 

review of the literature pertinent to this study. In 

Chapter 5, the location factors are identified and discussed 

in detail. These factors are divided into two groups: 

physical factors and developmental factors in order to dis

tinguish these disparate aspects of ski site analysis. The 

location factors list is not exhaustive, rather it includes 

only those factors to be used in the initial selection of > 

sites and the subsequent evaluation of general potential. 

Chapter 6 describes the selection of the potential 

sites. In this selection process, the entire White 

Mountains region is examined at a broad-scale on the basis 

of three physical factors which are the minimum requirements 

essential for skiing: 1) good snow, 2) the presence of 

sufficiently steep and diverse slopes, and 3) contiguous 

areas of sufficient acreage. All areas which fail to reach 

the threshold for these factors are labeled unfeasible for 
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development and omitted from further consideration. Meeting 

or exceeding these basic criteria for the selection of 

potential sites does not guarantee that any of the sites 

could be feasibly developed; rather, satisfying these re

quirements means that a site has sufficient potential to 

justify a more careful examination. 

In Chapter 7, the five sites identified are rank 

ordered from best to worst for each location factor,' de

pending upon how well each site satisfies that particular 

requirement. From this, the sites can be rated as to their 

physical suitability, developmental suitability, and over

all developmental potential. 

The evaluation process is extended in Chapter 8 

which involves an assessment of the potential of each site 

using the list of location factors. This evaluation con

centrates on the particular locational advantages and 

disadvantages of each site and considers both the character 

of each site and its relative ranking among all sites. 

Chapter 9 concludes the study with an overview and 

summary of the results. 



CHAPTER 2 

THE WHITE MOUNTAINS REGION 

The White Mountains are located in the east-central 

portion of Arizona along the southern margin of the Colorado 

Plateau. The cinder cones and lava-capped mesas which char

acterize the area provide evidence of the volcanic activity 

which occurred during the late Tertiary and Quarternary time 

periods [11]. This region is drained by three principal 

rivers--the White River, the Black River, and the Little 

Colorado River--all of which originate on the slopes of the 

Baldy Peak-Mt. Ord mass. Elevations in the White Mountains 

range from approximately 6500' in Show Low, the westernmost 

community in the region, to 11,404' at the summit of Baldy 

Peak. Other major peaks include: Mt. Ord (11,357'), 

Escudilla Mountain (10,912'), and Green's Peak (10,133'). 

These peaks receive Arizona's greatest amount of precipita

tion, much of which falls as snow during the winter [16]. 

Overall, precipitation in the region ranges from 20" a year 

in the lower parts of the region to more than 4 0" annually 

in the high country [6]. Climatically, the high country is 

classified as humid continental (Dwb) using the Koppen Sys

tem, while the lower areas are predominantly in the semiarid 
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(Dfb) category [6]. The natural vegetation in the high 

country consists of three forest types using the Kuchler 

classification system—Ponderosa Pine, Pine-Douglas Fir, and 

Spruce-Fir [6] . 

Land ownership in the White Mountains is character

ized by relatively little private land (Figure 2). Most of 

the land is held either by the U. S. Government—under the 

jurisdiction of the Forest Service—or by the White Mountain 

Apache Indian Tribe. There are only a few isolated patches 

of private land scattered throughout the region. 

The economy of the region is dominated by tourism 

and there is a great variety of recreational opportunities 

throughout the area. During the summer months, visitors and 

part-time residents seeking to escape the hotter parts of 

Arizona or the adjacent states engage in such activities as 

hu n t i n g ,  f i s h i n g ,  c a m p i n g ,  h i k i n g ,  a n d  h o r s e b a c k  r i d i n g .  I n .  

the winter months, some snow-mobiling and cross-country ski

ing takes place; however, winter recreation in the White 

Mountains is dominated by downhill skiing at the Apache 

Sunrise ski resort which is owned and operated by the White 

Mountain Apache Indian Tribe. Aside from tourism and rec

reation, the region's other major economic activities in

clude lumbering, ranching, the operation of a large new 

power plant near St. Johns, construction of a new power 

plant north of Springerville, management of the public do

main, and the provision of various community and government 
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services to the local population, tourists, and highway 

travelers. 

The major communities of the White Mountains region 

and their resident populations are Show Low (4665), Springer-

ville-Eagar (4710), and Pinetop-Lakeside, an unincorporated 

community, (3325). In addition, there are a number of 

smaller communities in the region, including: Hon Dah, 

McNary, Greer, Alpine, and Nutrioso. 

Throughout the White Mountains region there are a 

variety of services available which are relevant to the dis

cussion of ski site development. Most importantly, the 

existing accommodations inventory in June of 198 3 included 

a combined total of 1365 short-term winter rental units 

capable of accommodating 2734 people. Table 2 shows the ac

commodation capacities of each of the White Mountains com

munities based upon a field survey conducted in June of 198 3 

by the University of Arizona Department of Geography, in 

addition, there are many cabins, rental houses, and a few con

dominiums scattered in and near the region's communities. 

The major transportation services and facilities 

available in the region include the White Mountain Passenger 

(Bus) Lines serving both Show Low and Springerville-Eagar; 

the Show Low Municipal Airport which has two paved runways— 

one which is 4090' long and unlighted, and the other which 

is 6000' long and lighted--and is served by several small 

aviation companies; and the 6000' long paved, lighted runway 



12 

Table 2. White Mountains Accommodations by Community. 

Community Number of Units Lodging Capacity 

Show Low 376 620 

Pinetop-Lakeside 430 991 

Springerville-Eagar 249 418 

Alpine 66 126 

Nutrioso 0 0 

Greer 115 350 

Hon Dah 25 29 

Sunrise Lodge 104 200 

Total 1365 2734 

Source: University of Arizona Department of Geography 
Summer Field Camp 1983. 



at the Springerville-Eagar Airport which is also served by 

several small aviation services and has recently been up

graded to accommodate commercial jets. Major medical ser

vices are available at the 35 bed Navapache Hospital in Show 

Low and the 25 bed White Mountain Community Hospital in 

Springerville. Other important services include the 11 banks 

and approximately 6 5 restaurants distributed among the White 

Mountain communities. 

Currently, many of these services are geared toward 

the vacationing summer population and a great deal of this 

capacity goes unused in the winter season. Additional ski 

developments should help the region to more fully utilize 

its facilities on a year-round basis, and eventually may 

necessitate expansion and new construction. 



CHAPTER 3 

SKIING IN THE WHITE MOUNTAINS 

When the Apache Sunrise Ski Resort first opened in 

the winter of 1970-71, three trails had been cleared on 

Sunrise Peak from midway to the top, there was one chair-

lift, and an all-day lift ticket cost $6 [10]. Since that 

first season, Apache Sunrise has expanded its operation to 

include two new peaks—Apache Peak which opened in the 1982-

83 season, and Cyclone Circle which opened in the 1983-84 

season—giving the resort a total of 35 different trails and 

9 lifts. Additional expansion to the backside of the Cyclone 

Circle is planned for the 1984-85 season which will add 6 

more trails and 1 lift, and a midway unloading station, in

creasing the resort's inventory to 41 trails and 10 lifts. 

For the 1983-84 ski season, the price of a daily lift ticket 

had risen to a cost of $19.75 [10]. 

During the 1982-83 ski season, which lasted from 

November 11 to April 11, Apache Sunrise had its best atten

dance ever, in which approximately 205,000 skier-days were 

recorded, an increase of more than 50,000 from the previous 

year (see Table 1). Typically, Apache Sunrise attracts 

nearly 6 5 percent of its skiers from the Phoenix area and 

another 25 percent from Tucson [10]. The remainder of the 
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skiers at Apache Sunrise travel mostly from southern 

California, Texas, New Mexico, and Mexico, which together 

account for most of the remaining ten percent. On a good 

weekend day in the 1982-83 season, Apache Sunrise handled 

between 3500 and 4000 skiers, while average weekday atten

dance dropped to 1000-1500 [10] . Although a poor snowfall 

1983-84 season resulted in a decrease in skier days, Apache 

Sunrise handled 5000 to 6000 skiers on its biggest days of 

the season. 

Currently, the various trails at Apache Sunrise cover 

a wide range of gradients and vertical drops, with a maximum 

slope of 73 percent and a maximum vertical drop of 1400' 

[10]. The highest trails at the resort start on Apache Peak 

at an elevation of 10,932'. Most of the slopes face north

ward providing protection to the skiers from excessive winds 

which tend to blow from the west and southwest. During the 

1982-83 ski season, Apache Sunrise received more than 300" 

of snow [10], yet during part of the season man-made snow 

was used on a supplemental basis, especially at the lower 

elevations. 

Facilities at the Apache Sunrise Ski Resort, located 

3 miles from the ski slopes, include a lodge with pool, 

jacuzzi, banquet and meeting facilities, which can accommo

date up to 200 people, and Sunrise Lake which offers some 

water recreational opportunities. At the foot of the slopes 

there is a day lodge, and on the slopes there is a snack bar, 



and a restaurant midway up Apache Peak. In the 1984-85 ski 

season, a new 30,000 square foot day lodge will open atop 

Apache Peak at an elevation of nearly 11,000'. Expansion of 

both slopes and facilities at Apache Sunrise is expected to 

continue as long as the resort continues to attract increas

ing numbers of skiers. 

Aside from Apache Sunrise, the only other ski facil

ity currently operating in the White Mountains is at the 

Amberian Point Resort in Greer. The Greer Ski Area is a 

small facility used mostly by guests at the Amberian lodge 

and other accommodations in Greer. There are currently two 

tow lifts serving three novice and two intermediate trails. 

The maximum vertical drop is approximately 250' from a trail 

head elevation of approximately 8600'. These trails are 

relatively narrow and fairly steep, with the longest runs 

being approximately one-third of a mile in length. A major 

expansion project is being contemplated by the owner of the 

resort which would increase the number of trails and extend 

their length further up slope to near the peak elevation of 

the area at approximately 9000' [15]. 

Although the Greer Ski Area probably does not have 

the physical potential to develop into a major ski resort, 

it could evolve into a very successful small-scale operation 

if the expansion takes place. In addition to the 30-room 

main lodge, facilities at Amberian Point include a day 

lodge and several rental cabins at the foot of the ski 
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slopes. Construction of condominiums is planned nearby in 

the future by the resort's owner [15]. One of the main ad

vantages of the Amberian Point Resort is its location in 

Greer, a picturesque community of 150 people spread out 

along the banks of the Little Colorado River. The Greer 

valley is a popular vacation spot year-round with fishing 

and camping being prime summer attractions at the three Greer 

lakes 3 miles north of Amberian. During the winter, cross

country skiing is popular in the area and several marked 

trails already exist. The main drawback of winter recrea

tion in the Greer valley is the limited duration of good 

snow cover, and relatively little terrain suitable for down

hill skiing. 

One other ski site in the White Mountains region 

deserves mention for historical reasons. The Big Cienega 

Ski Area, approximately 5 miles north of Apache Sunrise, 

opened in the 1956-57 ski season and was operated as a non

profit club [12] . However, the ski area closed after the 

1969-70 ski season as the low elevation—9185' at the peak-

together with limited area and short slopes made it unlikely 

that Big Cienega would attract many skiers in the future 

with Apache Sunrise scheduled to open the following season 

[12] . 



CHAPTER 4 

A CONCEPTUAL BACKGROUND FOR SKI SITE ANALYSIS 

Although very little has been written on the topic 

of ski area location analysis per se, there have been a few 

relevant studies, and additional useful information can be 

derived from other sources dealing with conceptually similar 

problems. One of the best starting points for solving any 

locational problem is with the work of Alfred Weber. Weber's 

classic study of industrial location analysis [21] provides 

a framework which can be applied to a variety of spatial 

problems, including locating potential ski sites. 

According to Weber, a first step in any locational 

analysis is to identify "those forces which operate as eco

nomic causes of location" [21, p. 17-18] . In Weber's general 

theory, primary emphasis is placed upon the types of raw 

materials needed in a specific industry and on the trans

portation costs involved in the manufacturing process. 

Weber, however, also took other factors into account, such 

as: labor, energy sources, the market, inertia, etc. [21]. 

Ski area location analysis involves the same process of 

examining a combination of location factors in order to iso

late the optimal location. From this point the relevance of 

classic analysis declines because industrial location 

18 
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analysis focuses on "transportation economies" which are not 

central to the problem of selecting potential ski sites. 

Nevertheless, an important part of any locational 

analysis involves deciding which factors to examine. Some of 

the factors to be included in a ski area location analysis 

are dictated by common sense> such as snowfall, slope grad

ients, etc. However, there are also other less obvious 

essential factors. One comprehensive list of ski area loca

tion factors is provided by Farwell [4], an authority on ski 

area appraisal. Farwell divides the ski area location fac

tors (Table 3) into two categories—physical site require

ments and design requirements. Farwell, however, is most 

interested in assessing the economic potential of a ski site 

which has already been chosen; therefore a somewhat different 

set of factors are included in this study. In addition, 

Farwell's appraisal takes place at a finer level of resolu

tion and includes some factors which are beyond the scope of 

this study. 

The use of location factors by Farwell and in this 

study is consistent with the approach of many of other ski 

site analyses; however, it should be noted that no evaluation 

which takes place before a ski site is actually developed can 

account for every variable affecting the success of the site. 

This fact is supported by Echelberger and Shafer [2] who 

used a regression analysis to determine which factors at

tract skiers to established ski resorts. 
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Table 3. Farwell's Factors for Ski Area Appraisal, 

Physical Site Requirements Design Requirements 

Terrain Characteristics 

-Grades 

-Vertical Rise 

-Exposure 

-Forest Cover 

-Geology/Soils 

Climate/Weather 

-Snowfall (Timing, Fre

quency, Quality and 

Dependability), 

-Snow Retention 

-Temperatures (Where Snow-

making is Required) 

-Wind (Direction, Strength, 

and Frequency) 

-Sunshine and Absence of 

Cloud (Fog) 

Resources 

-Water (Where Snowmaking 

Required) 

-Power 

-Access 

-Flat Terrain for Base Facilities 

Ski Area Layout and Balance 

-Skier Market Expectations 

-Operational Efficiency 

Base Facilities Function 

and Scope 

-Day Use - Public Facilities 

-Maintenance and Adminis

trative 

Utilities 

-Access and Parking 

-Water and Waste Disposal 

-Power 

Source: Farwell [4] 
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In their study, Echelberger and Shafer [2] con

sidered 16 factors and found that a resort's total adver

tising budget was the most dominant factor influencing skier 

visits. The study focused on 26 ski resorts in the north

eastern United States during two ski seasons--1964-65 in 

which snowfall was minimal, and 1965-66 in which snowfall 

was plentiful. In the poor snow season, the number of skier-

days at these resorts was overwhelmingly dependent upon the 

resort's advertising program. During the following season 

in which snowfall was abundant, total skier-days were re

lated to the length of intermediate ski trails, the average 

driving time from metropolitan centers, the percent of trails 

rolled and packed, and the number of ski instructors em

ployed. Average annual skier-days for both years were found 

to be a function of the total advertising budget, driving 

time from metropolitan centers, and the percent of adver

tising used for broad coverage advertising. Therefore, the 

study suggests that the eventual success or failure of a ski 

resort may be dependent upon factors which are difficult to 

account for in the consideration of sites not yet developed. 

Keeping in mind that the list of factors to be used 

in this study is far from exhaustive, yet certainly suffi

cient for a general evaluation, the next step is to combine 

these factors in the analysis of ski site potential. The 

methodology used in this study is derived in part from 

McHarg [9] whose Design With Nature provides a useful 
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framework for making a variety of land use planning decisions. 

McHarg1s technique employs a traditional geographic map over

lay analysis to identify the location most suited to any 

given land use. This methodology is not original to McHarg, 

nor does he deal specifically with recreational land uses; 

however, his technique is applicable to ski site analysis. 

McHarg's first step is to draw up a list of all fac

tors relevant to the land use problem, and these are his 

location factors. McHarg suggests that each of these factors 

be divided internally into a number of categories from least 

to greatest suitability to the given land use. In ski site 

analysis, for instance, snowfall could be divided into a 

number of categories from very little to abundant. Each fac

tor having a spatial dimension is mapped on a separate trans

parency over the area under consideration for development. 

On each transparency, the region is shaded from dark to 

light, with the lightest shadings representing the areas most 

compatible with the development project for that factor. 

Overlaying all of the transparencies simultaneously on the 

map of the region produces a composite map in which the 

lightest patches represent the most suitable location for the 

land use. The light patches rarely represent perfect sites 

for a land use; however, they do represent the intersection 

of all variables and should identify the most suitable lo

cation (s) . 
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A similar methodology is described below in Chapter 

6 for the selection of potential ski sites in the White 

Mountains. In this analysis, several factors are mapped 

simultaneously to show where the most "skiable" slopes exist 

in the region. It should be noted, however, that only spa

tially continuous factors which can be readily observed and 

ranked internally can be used in this method. Factors for 

which the data are unavailable or inappropriate--e.g., data 

collected at or representative of point locations or net

works for which interpolation is impossible or unrealistic— 

cannot be used. This becomes a significant obstacle to ski 

site analysis because there are little useful climatological 

data available, and what is available is specific to sites 

distant from and dissimilar to most potential ski areas. 

Climatological considerations, however, particularly snowfall, 

surface temperatures, and wind data, are crucial to the an

alysis of ski sites [23]. Therefore, surrogate variables 

must be used in an overlay fashion to produce the map of 

skiable snow in Chapter 6. A second map showing skiable 

slopes is an overlay of the map of skiable snow and slope 

gradients for the region. This map of skiable slopes pre

sented in Chapter 6 demonstrates the use of the map overlay 

technique to identify potential ski sites. 

McHarg also notes that while each factor can be in

ternally divided into ranked categories, the factors them

selves cannot be compared to one another so that no 
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weighting or ranking of factors should take place. In ski 

site analysis, for example, it is difficult to justify 

weighing snowfall more heavily than slope gradients since 

the factors are dissimilar and are measured in different 

units. In other words, the importance of receiving abun

dant snowfall cannot be directly compared to the need for 

sufficiently steep slopes to ski on; therefore there is no 

basis for weighing one against the other. For this reason, 

McHarg asserts that he does not assign any weights to the 

factors. By not assigning weights to the factors, McHarg 

is in effect weighing each factor equally. The result is an 

implied weighting factor of one for every factor. In addi

tion, the way in which each factor is divided into levels can 

influence the "weighting". A factor which has a large por

tion of the study area assigned to the highest category is 

implicitly being given more weight than one which has most 

of the study area assigned to low categories. 

McHarg's technique is modified in this study so 

that not all of the location factors are given equal weights. 

Although a multitude of weighting techniques are available, 

a simple binary weighting system is used below in Chapter 7 

to differentiate between variables of primary and secondary 

importance. 



CHAPTER 5 

THE LOCATION FACTORS 

The list of location factors presented in Table 4 is 

discussed below in order to clarify the role that each plays 

in the subsequent analysis. It is important to remember 

that this list includes only those factors necessary for 

the evaluation of general skiing potential, and is not in

tended to be inclusive of all factors relating to ski site 

development. Two notable omissions are the terrain charac

teristics of the slopes [4] and ecological factors [19] 

which are not included in this general evaluation but be

come significant in the planning and design of actual ski 

sites. Within the two major categories, the factors are 

ordered roughly from the more important to the less impor

tant, but this ordering is not necessarily meant to imply 

that the factors are being discussed in the exact order of 

their importance to ski site analysis. 

The Physical Factors 

Snow 

Climatic factors play an important part in assessing 

the potential of a ski site [4;19]. Climatic data are need

ed for use in predicting the quantity, regularity, and 

25 
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Table 4. Location Factors for White Mountains Ski Site 
Analysis. 

Physical Factors Developmental Factors 

Snow 

Total Slope Area 

Slope Gradients and 

Diversity 

Amount of Flat Land 

Land Ownership 

Site Accessibility 

Proximity to Accommodations 

and Services 

Proximity to Apache Sunrise 

Proximity to Alternate 

Recreation 
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retention of snowfall; in determining the duration of the 

skiing season; and in choosing the type of snow making 

equipment to be used [23]. Therefore, data on precipitation, 

winds, surface temperatures, and humidity are of inestimable 

value to ski site analysis. Unfortunately, there are rarely 

any site-specific data available, and extrapolating figures 

from stations where data are available is often a highly 

speculative process. Therefore, often the best that can be 

done is to use a surrogate variable—elevation--from which 

simple if not totally reliable snowfall predictions can be 

made. The method used in this project is discussed below 

in Chapter 6. 

Amount of Snowfall. It is difficult to determine 

precisely how much snowfall is necessary during the winter 

months to support a skiing operation. Farwell [4] states 

that a modern ski resort needs at least 200" of natural snow 

annually with a fairly even distribution over the winter 

months. However, many eastern ski resorts receive con

siderably less, and 100" is regarded as a sufficient amount. 

Forest Service experts and staff members of Apache Sunrise 

agree that a ski site in the White Mountains needs at least 

150" of snow each season in order to survive [3]. 

Snowmaking. Man-made snow is essential to the modern 

ski operation, but it is always an expensive substitute for 

natural snowfall [4]. Snowmaking is necessary for making 

spot repairs, extending the length of the ski season, and 
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keeping the slopes open during periods of minimal snowfall; 

however, the most profitable ski areas are usually not 

heavily dependent upon man-made snow [4]. In the White 

Mountains region, sufficient water for snowmaking exists in 

proximity to many of the best ski sites and is available if 

the water rights can be secured. 

Snow Retention. In addition to receiving a large 

enough quantity of snowfall, a site must also be able to 

retain snow throughout the skiing season. Snow retention, 

like amount of snowfall, can be estimated using surrogate 

variables, in this case elevation, slope gradient, and slope 

orientation. An estimate of snow retention for the White 

Mountains is presented in Chapter 6 using a model which com

bines these three surrogate variables. Sufficient elevation 

is needed to insure that enough snow accumulates and that 

sub-freezing temperatures inhibit snowmelt throughout the 

skiing season. Slope gradient and slope orientation are also 

used in estimating snow retention because together they de

termine the amount and duration of solar radiation upon the 

exposed snowmass. 

Ffolliott [5] suggests that snow accumulation and 

retention are also affected by forest density, tree height, 

snowpack albedo, and the width of forest openings; however, 

these are site unique and subject to change through manage

ment practices, and are not incorporated into this study. 
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Total Slope Area 

In the process of analyzing potential ski sites, the 

total area of skiable terrain must be carefully measured. 

Overcrowding is among the most significant problems faced 

by ski areas today, so it is important that potential' sites 

be of sufficient acreage, and it is extremely beneficial if 

the site has room to expand. A good ski area should be plan

ned and developed in phases of expansion to be carried out to 

accommodate increases in skier attendance. Tremendous ex

pansion potential at Apache Sunrise, for instance, is par

tially responsible for its ability to continue improving its 

share of the Arizona skier market. 

There is no set standard as to how large a ski area 

must be; however, in Chapter 6 there is a discussion on the 

minimum threshold size of a potential site in the White 

Mountains. 

Slope Gradients and the Diversity of Slopes 

The gradient or steepness of a slope is one of the 

most difficult aspects of a potential ski site to alter in 

the development process. If a site does not have sufficient

ly steep slopes and enough slope diversity to attract skiers 

with different levels of ability, it has little potential 

for successful development. The gradient of a slope, ex

pressed in percent, is the difference in elevation down-

slope divided by the horizontal distance covered. The 
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average gradient can be calculated for the whole slope or 

for several shorter segments to show changes in steepness. 

In this study, the USGS Digital Terrain Files are used to 

calculate the mean gradient for all one acre parcels within 

the region, and these are then grouped into five different 

categories (Table 5). The results of this procedure are pre

sented and discussed in Chapters 6 and 7. 

Measuring the diversity of slopes involves counting 

the number of acres which fall into each of the four skill 

classes, and dividing the acreage of each class by the total 

site acreage to arrive at the percent of each gradient class 

available. Table 5 presents a slope classification scheme 

similar to Farwell's [4] which illustrates the relationship 

between slope steepness and the level of skier experience, 

and to show the distribution of the skier market among the 

various categories. Farwell's classification system differs 

from the one presented in Table 5 mainly in that he used a 

greater number of categories, which have been condensed here 

for use in the computer mapping algorithm in Chapter 6. As 

this table clearly shows, the bulk of the skier market is 

made up of intermediate skiers; however, to attract as many 

skiers as possible to an area, a balanced mixture of slope 

gradients is desired. Theoretically, an ideal ski area 

would replicate the pattern presented in Table 5, yet 

failure to meet these precise standards need not necessarily 

be prohibitive to ski site development. Further, it is 
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Table 5. Slope Gradient Classifications and the 
Skier Market. 

Skill Class Slope Gradients Skier Market 

Unskiable 0 - 10% 

Novice 10 - 25% 15% 

Intermediate 25 - 45% 70% 

Advanced 45 - 60% 10% 

Expert 60+% 5% 

Source: After Farwell [4] 
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difficult to accurately measure the diversity of slopes until 

the design process begins, as some careful and creative trail 

cutting can immensely increase slope variety in a manner 

which is difficult to anticipate beforehand. 

Amount of Flat Land 

Flat land is needed in varying amounts both at the 

top and base of ski slopes to accommodate a variety of 

facilities, including ski lift equipment, a lodge and/or 

day lodge, a restaurant and/or snack bar, and parking areas. 

A lack of flat land can cause some major inconveniences at 

the ski site, particularly in the form of insufficient 

parking facilities. In order to estimate the adequacy of 

potential parking facilities, Farwell [4] suggests that 400 

square feet be allowed for each automobile (this includes 

both the parking space and aisles between rows of cars), and 

estimates that each car carries between 2% and 4 skiers on 

the average. From this the total number of skiers who can 

be accommodated in the parking lot (excluding buses) is 

equal to the total amount of square footage in the lot di

vided by 4 00 square feet per car multiplied by a maximum of 

4 skiers per car. 

Although parking and lodging need not be located 

right at the base of the slope, it is certainly both de

sirable and advantageous if there are sufficiently large 

tracts of flat land located in the immediate vicinity of the 

ski site. 
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The Developmental Factors 

Land Ownership 

Most of the sites which hold the greatest potential 

for ski site development are located within the boundaries of 

the Apache-Sitgreaves National Forest or the Ft. Apache 

Indian Reservation (see Figure 2). In either case, land 

ownership presents some very significant obstacles to ski 

site development. A second aspect of land ownership relevant 

to this study is the distribution of private land in the 

region which can greatly affect the developmental potential 

of a site. 

Multiple Use Forest Land. Developing a ski site on 

any National Forest land necessitates the approval of the 

Forest Service, which is cautious about allocating such 

large parcels of land to such a long-term, costly, and al

ways risky project. Once the land is committed to a ski area 

development, it is often rendered unusable for other purposes 

for a long period of time, whether the ski area succeeds or 

not [19] . 

In general, National Forest land is classified into 

one of five categories: multiple use land, recreation areas, 

wilderness areas, natural areas, or primitive areas. By far, 

the bulk of all forest land is classified as multiple use 

which allows for lumbering, grazing, recreation, and soil 

and watershed management under the supervision of the Forest 

Service. 
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The first step in developing a ski site on multiple 

use or recreation land is to submit a proposal to the Forest 

Service outlining the plans and extent of the project. If 

the local Forest Service office approves the plan, the pro

ject is incorporated into the Comprehensive Forest Plan which 

includes all plans for the entire forest. The next Compre

hensive Forest Plan for Apache-Sitgreaves is due to be com

pleted sometime in mid-1985. 

Once the plan has been approved, the developer must 

submit environmental and visual impact analyses along with 

detailed plans for the ski site development. If no unex

pected obstacles arise, the Forest Service issues a permit 

for up to 30 years which is subject to renewal. Since these 

permits are not automatically renewed, it is sometimes dif

ficult to encourage investment in a ski site development. 

It should also be noted that the developer is likely to en

counter resistance from environmental groups who can exert 

considerable pressure to delay or prevent development on 

National Forest land. 

Wilderness Areas. Developing a ski site on restrict

ed National Forest land—wilderness, natural, or primitive 

areas—is virtually impossible. In the White Mountains, two 

wilderness areas occupy prime skiing terrain—the Baldy 

Wilderness Area and the Escudilla Mountain Wilderness Area. 

The Wilderness Act prohibits the building of roads and the 

use of any mechanized or motorized equipment within Wilderness 



Areas. The only chance for development of a ski site in 

either of these wilderness areas would be in the unlikely 

event that the government could be persuaded to change the 

status of the land. 

Indian-Owned Land. Developing ski sites on Indian 

land also presents significant obstacles to development. 

Approximately 50,000 acres of the best skiing terrain in the 

region lie within the boundaries of the Ft. Apache Indian 

Reservation. Within this area, Apache Sunrise already 

occupies some of the best slopes, and is most accessible to 

the rest of the region. There is still an abundance of 

skiable terrain in the area; however, the tribal leaders 

have given no indication that they plan to develop an en

tirely new ski site so close to Apache Sunrise. Further, 

much of the mountainous terrain of the Indian reservation 

is isolated from the rest of the White Mountains region, 

and the cost of building roads and bringing in utilities 

could in itself be prohibitive to development. In the near 

future, ski development on the Indian reservation will pro

bably be in the form of continued expansion of Apache 

Sunrise. The suitability of the area for skiing, however, 

could conceivably encourage the Apache tribe to eventually 

develop another site or lease out the land for private de

velopment . 

Private Land. Another significant factor of land 

ownership is the availability of private land in the 
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vicinity of a potential ski site. The presence of private 

land near a ski site on which cabins, condominiums, and 

rental homes can be built may have a significant impact upon 

the ski resort's chances for success. Borgersen [1] clearly 

develops this theme in a report entitled Condominiums and 

the Public Interest in the Growth of Western United States 

Ski Resorts. According to Borgersen, private land for con

dominiums is necessary in the vicinity of ski sites to: 

help establish a permanent population base, finance public 

utilities, encourage local investment in support services, 

and promote year-round rather than seasonal use of the area 

[1] . 

As Figure 2 shows, private land is a premium in the 

White Mountains regions. Therefore, those few areas which 

do have large tracts of private land available near suitable 

ski slopes have a major advantage over the rest of the region. 

Site Accessibility 

Good site accessibility is extremely important to a 

ski area because the construction of access roads leading up 

to the slopes may be very expensive. Farwell [4] states that 

a ski site generally cannot support the cost of an access 

road. Although road construction costs vary, the usual 

range is $30 to $45 a foot [4] which can add more than 

$100,000 for each half mile of road to the cost of develop

ment. 
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A potential site must be served by an all-weather 

road leading as close to the ski site as possible. This road 

must be of sufficient size to handle heavy weekend traffic 

flows. It is also essential to establish responsibility for 

keeping the road clear during snowstorms, to enable skiers to 

reach the site. Finally, accessibility between sites is de

sirable if the region is to take advantage of agglomeration 

opportunities. 

Proximity to Accommodations and Services 

Unless a ski resort is extremely well equipped and 

has a large enough lodge to accommodate all its overnight 

skiers, it is extremely advantageous to be near a community 

which can provide supplemental accommodations and support ser

vices. As Table 2 shows, the three communities which provide 

the bulk of accommodations are Pinetop-Lakeside, Show Low, 

and Springerville-Eagar. As would be expected, these com

munities also provide the greatest variety of services and 

number of establishments in the region. Because of the 

amenities associated with these larger communities, a ski 

site would benefit from being in close proximity. 

While proximity to accommodations and services deals 

primarily with the regional infrastructure, some mention 

must also be made of the importance of the on-site infra

structure, particularly utilities. The presence of existing 

utilities in the vicinity of a potential ski site is a 
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sizable advantage because bringing the necessary electric 

and water services to the site, and local development of 

water and sewage facilities can be a major expense. Farwell 

[4] estimates that from 10 percent to 35 percent of the total 

capital costs can go to developing utilities. Therefore, a 

site already served by water, electrical, and sewage util

ities will have much lower developmental costs than a site 

with no utilities in place. 

Distance from Apache Sunrise 

Competition plays an interesting role in ski site 

development. Like a modern shopping mall whose attractive

ness lies at least partially in the tremendous diversity 

and selection of products, a skiing region can also benefit 

from agglomeration. The greater the variety of ski slopes 

available in a region, the more likely that skiers will stay 

for extended vacations in order to ski as many different 

trails as possible. 

In the case of the White Mountains, Apache Sunrise 

currently monopolizes the skiing market. Additional ski 

sites throughout the region would benefit from spillover 

skiers from Apache Sunrise, with the closest sites being at 

the greatest advantage. At the same time, Apache Sunrise 

should benefit from the presence of other ski sites as well. 

The overall attractiveness of the region to skiers would be 

greatly increased if there were more than one resort. As 

the dominant ski resort in the region, Apache Sunrise stands 
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to benefit most from increased skier visits to the area. 

Increased competition, however, may affect the lift ticket 

prices since Apache Sunrise would no longer monopolize the 

skier market. Nevertheless, for new ski sites being de

veloped in the White Mountains, proximity to Apache Sunrise 

is an advantage. 

A second advantage of being close to Apache Sunrise 

has to do with the skier market. Ninety percent of the 

skiers at Apache Sunrise come from Phoenix or Tucson [10], 

and it can be expected that any new ski site would also be 

dependent upon this market. Both Phoenix and Tucson are 

approximately a 200 mile drive from Apache Sunrise which is 

the closest, accessible part of the skiable terrain in the 

region. Most skiers enter the region on Arizona Highway 260 

from McNary which passes close to the base of Apache Sunrise 

(see Figure 1). Therefore, the closer a site is to Apache 

Sunrise, the closer it is to the market, and the more attrac

tive it would be to skiers. The drive from Apache Sunrise to 

Alpine at the eastern end of the White Mountains ski country 

takes about an hour during the winter. Extra driving would 

probably prove to be only a minor inconvenience to skiers, 

and the potential ski site more distant from Apache Sunrise 

would only be at a slight disadvantage. 

Proximity to Alternate Recreation 

The presence of opportunities for alternate recrea

tion can be beneficial to a ski site by encouraging longer 
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vacations and year-round use of the resort. Alternate 

winter recreation activities include: snowmobiling, cross

country skiing, ice skating, sledding, and ice-fishing. Off 

season activities include: hunting, fishing, camping, hiking, 

horseback riding, golf, and tennis. 

Many of these activities are available throughout the 

region; however, areas which can provide a good combination 

of activities, have exceptionally good opportunities for 

pursuing a particular activity, or offer less common activi

ties such as golf or tennis, are at an advantage. 



CHAPTER 6 

IDENTIFYING POTENTIAL SKI SITES 

Identifying potential ski sites in the White 

Mountains involves a screening of the region at the macro-

scale to isolate all suitable locations. The basic factors 

used for identifying the potential ski sites are: 1) good 

snow, 2) the presence of sufficiently steep and diverse 

slopes, and 3) a minimum contiguous area of acres having 

good snow and suitable slopes. Any area which does not at

tain the established threshold for each of these three cri

teria is considered unfeasible for ski development and 

omitted from further evaluation. 

Skiable Snow and the "Snowline" 

The most difficult criterion to establish a threshold 

for is good or "skiable" snow. For the purposes of this 

study, "skiable" snow areas are defined as those areas which 

would be expected to receive, accumulate, and retain suffi

cient snow for downhill skiing throughout the winter months 

of most years. Unfortunately, a lack of site-specific data 

on snowfall and related climatological factors, particularly 

at the higher elevations in the region, make accurate snow

fall predictions problematic. Therefore, this study makes 

41 
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use of three surrogate variables—elevation, slope orienta

tion, and slope gradient—to estimate snowfall conditions in 

the White Mountains. 

In general, a strong positive correlation can be 

observed between snowfall and elevation, so that higher ele

vations can be expected to receive more snowfall within a 

particular region. It should be noted, however, that differ

ing topographic conditions within a region can alter this 

pattern. Nevertheless, this general relationship exists 

because air temperatures decrease with increasing elevation 

(the mean lapse rate is approximately 3.5° F for each 1000' 

increase in elevation), and colder temperatures are more 

conducive to precipitation falling as snow. Much of the pre

cipitation which falls in the mid-latitudes during the year 

begins in the atmosphere in a frozen state due to cold tem

peratures and low pressure [23], and the air temperature 

near the earth's surface determines whether the precipitation 

will melt and fall as rain or cluster into larger frozen 

crystals and fall as snow. Thus, the higher elevations tend 

to receive more snowfall especially during the winter months 

when the temperatures are usually below freezing. The colder 

temperatures also enable the higher elevations to retain snow 

better because snowmelt occurs at a slower rate. 

Topographic factors also enhance the higher eleva

tions' chances for abundant snowfall by causing more precipi

tation to fall. When an air mass encounters a major 
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topographic obstruction, such as a mountain, the air mass is 

forced to rise steeply (orographic lift), causing the air 

mass to cool quickly which may lead to condensation and 

precipitation. In the winter, the dominant flow of moist 

air into the White Mountains is from the southwest [16] 

and much of the precipitation falls as snow as the air mass 

rises over the Mogollon Rim and the Baldy Peak-Mt. Ord mass. 

Therefore, the rugged southwestern parts of the region, 

which are also at some of the highest elevations, can be ex

pected to receive abundant snowfall during the winter months. 

Figures 3 and 4 illustrate the relationship between 

elevation and snow in the White Mountains. Figure 3 

shows the correlation between mean annual snowfall and eleva

tion at nine recording stations in the region. This figure 

clearly demonstrates that increasing elevation is associated 

with increasing snowfall. Figure 3 can also be used to es

tablish a threshold for skiable snow. As noted in Chapter 5, 

150" is a usable minimum standard for the quantity of snow

fall needed each year to support a White Mountains ski site. 

Although Figure 3 does not contain data for any stations 

above 9000', an extension of the regression line indicates 

that an elevation of more than 8900' is needed to insure 150" 

of annual snowfall in most years. 

Figure 4 provides further evidence of the relation

ship between elevation and snow, and also helps to 

establish the snowline. Figure 4 shows the average snow 
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Figure 3. The Relationship between Elevation and 
Snowfall in the White Mountains. 
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depth on April 1 at nine snow courses in the White Mountains 

region plotted against the elevation of the snow courses. 

The average snow depth on April 1 was chosen as a measure of 

the duration of the skiing season, and areas which do not 

have a sufficient base on this date may not be suitable for 

development. The staff at Apache Sunrise estimates that a 

base of 30-36" of snow is needed for satisfactory skiing con

ditions [3]. Figure 4, like Figure 3, shows that a fairly 

strong positive correlation exists between elevation and 

skiable snow, as represented by snow depth on April 1. 

Figure 4 also indicates that for an area to have a base of 

30" of snow on April 1, it must have an elevation exceeding 

9000 ' . 

On the basis of these two figures and some additional 

evidence, the snowline or minimum elevation which can be ex

pected to receive and maintain skiable snow annually in the 

White Mountains is 9000'. Additional justification of this 

9000' snowline comes from examining wintertime aerial photo

graphs of the region in conjunction with topographic maps. 

A comparison of these two shows that the boundary of continu

ous snow cover does not extend much below 9000' on level 

terrain. Steep north facing slopes may retain sufficient 

snow cover down to elevations below 8000', whereas steep, 

open south facing exposures may exhibit little or no snow 

cover at elevations above 10,500'. Further evidence for this 

9000' snowline comes from the casual observation that certain 
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tree species—Engelman spruce and Douglas fir, in particular— 

tend to covary spatially with snowfall. In the White Moun

tains region, the lower range of these tree types on flat or 

gently sloping terrain is approximately 9000'. 

Aside from elevation, the two other surrogate varia

bles relating to the occurrence of skiable snow are slope 

orientation and slope gradient which together form a new 

variable—total slope exposure—which plays a significant . 

role in the ability of a slope to retain snowfall. Total 

slope exposure relates to the total amount of solar radiation 

which may fall upon the snowmass. 

Slope orientation (expressed in compass azimuths as 

degrees of a circle clockwise from north) describes the 

compass direction in which a slope faces. During the winter 

in North America, the northeastern and northern facing slopes 

receive little direct sunlight, and due to the lessened ef

fects of solar insolation, these slopes tend to retain snow 

longer. In comparison to south facing slopes, there is less 

melting and refreezing on a daily basis and there is less 

chance of having icy snow and potentially dangerous skiing 

conditions. In regulating these conditions, slope gradient 

operates in conjunction with orientation to determine expo

sure to the sun. The geometry is complex, but the concept 

is simple. For example, in late December at noon a slope 

facing directly south and having a gradient of 157 percent 

receives maximum radiation, whereas a south facing slope of 
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18 percent receives sunlight obliquely and could absorb less 

than half as much energy. At the same time, north facing 

slopes steeper than 65 percent would receive no direct solar 

radiation. 

In addition, the prevailing winds in the White Moun

tains are from the southwest, so that steep slopes with north

ern exposures are best protected from excessive winds which 

can cause blowing and drifting snow, or simply decrease skier 

comfort. The drawback of these exposures is that because they 

are shaded during most of the day, the air temperatures on the 

north face tend to be lower than on the south and direct solar 

radiation is minimized, both of which can prove to be somewhat 

uncomfortable for skiers. 

Effective Elevation and the Skiable Snow Index 

From these three surrogate variables—elevation, slope 

orientation, and slope gradient—a Skiable Snow Index can be 

calculated for the entire White Mountains region. The Ski

able Snow Index (SSI) is expressed by the relationship: 

SSI = f(e,s,a) 

Where: 

e = elevation (expressed in feet above sea 
level) 

s = slope gradient (expressed as a percent) 

a = slope orientation (expressed as the co
sine of the orientation azimuth) 

The SSI is actually an expression of "effective ele

vation" which is point elevation adjusted for the effects of 
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slope gradient and orientation. Effective elevation, there

fore, is an improvement upon the use of elevation as a 

predictor of snowfall. In calculating the SSI, there are two 

constants—the previously established snowline of 9000' and 

an empirically derived weighting factor of 3 which is applied 

to the slope gradient to compensate for the percentage units 

in which it is expressed. 

The SSI can be calculated for all one-acre parcels in 

the region by analyzing the USGS Digital Terrain Files for 

the six 15' quadrangles comprising the White Mountains re

gion. The files contain a square grid of point elevations 

spaced at a constant ground distance of approximately 208.3'. 

By comparing the elevation of each point with respect to its 

northern and eastern neighbor, a three point plane is defined, 

and from each of these planes a measure of gradient and or

ientation is calculated [13]. In essence, the entire White 

Mountains region is resolved into square units each approxi

mately one acre in area, and characterized by its respective 

elevation, slope gradient, and directional orientation. 

For each one acre unit, the Skiable Snow Index (SSI) 

is derived by the formula 

SSI = (e - 9000) + 3(s) x (cosa) 
1000 

Where: 

e - 9000 = elevation in thousands of feet 
1000 above the 9000' snowline 

3(s) = slope gradient as a percent multiplied 
by the constant 3 
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(cosa) = slope orientation as a cosine de
termined from a due north orienta
tion, such that: 

North = +1 
South = -1 
East, West = 0 

And, Effective Elevation (EE) in feet is: 

EE = SSI(1000) + 9000 

A few examples will help to illustrate how these formulae are 

used. From these formulae, it can be seen that the standard 

acre--SSI =0, EE = 9000'—is a flat acre at an elevation of 

9000' (or one inclined to the east or west). The SSI would 

be: 

SSI = 9000 - 9000 + 3(0) x (0) 
1000 

= 0 

And the Effective Elevation would be: 

EE = (0) (1000) + 9000 

= 9000 

An example of a "typical" good ski slope in the White 

Mountains would be an acre on a north facing slope with a 

gradient of 40 percent at an elevation of 9500'. In this 

case: 

SSI = 9500 - 9000 + 3 (.40) x (1) 
1000  

= 1.7 

And the Effective Elevation would be: 

EE = (1.7) (1000) + 9000 

= 10,700 
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This example illustrates the significance of the effective 

elevation term. In this example the point elevation of the 

acre is 9500'; however, the fact that it is a fairly steep, 

north facing slope means that it has an effective elevation 

of 10,700'. In other words, this sample slope would be 

expected to receive and retain snow as well as a flat, or 

east or west facing slope at 10,700'. One further useful 

example is of an acre on a 40 percent gradient on a south 

facing slope at 9000'. In this instance: 

SSI = 9000 - 9000 + 3 (.40) x (-1) 
1000 

= -1.2 

And the Effective Elevation would be: 

EE = (-1.2) (1000) + 9000 

= 7800 

In this case, even though the acre is at the snowline of 

9000', the total slope exposure works against it, giving it 

an effective elevation of only 7800', which means it is not 

likely to receive and retain sufficient snow for skiing. 

Mapping the Skiable Snow Index 

Figure 5 shows the Skiable Snow Index for each one 

acre parcel in the six 15' quadrangles which make up the 

core of the White Mountains region. The map was produced 

on a Printronix printer using the SADIE [8] program package 

on the University of Arizona Cyber 175 computer. Figure 5 

uses different shading patterns to illustrate different 



Escudilla Mountain 

Figure 5. Skiable Snow in the White Mountains. 
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categories of skiable snow. The SSI for any location can be 

classified into one of the following categories: 

Less than 0 - blank 

0 to 1 - dark dots 

1 to 2 - horizontal lines 

2 to 3 - light dots on a black field 

Greater Than 3 - black 

By this system the areas with the highest indexes 

show up on the map as the darkest patches. Any acre with a 

SSI of less than zero has an effective elevation of less than 

9000' and is not shaded on the map. Only those areas which 

have some sort of shading can be expected to receive and re

tain sufficient snow on an annual basis. 

Several distinct areas stand out as being major con

tinuous tracts of skiable snow. The two largest patches of 

skiable snow on Figure 5 are the Baldy Peak-Mt. Ord mass, 

which includes Apache Sunrise and occupies much of the south

western portion of the map, and Escudilla Mountain in the 

eastern part of the region. 

Mapping Skiable Slopes 

In addition to having skiable snow, potential ski 

sites must also have sufficiently steep and diverse slopes. 

Figure 6 is a composite map showing slope gradient categories 

overlaid upon the skiable snow map to show the intersection 

of these two variables. In producing Figure 6, all areas 

with a Skiable Snow Index of greater than zero are classified 



Escudilla Mountain 

Auger Ridge 

South MottNtifci 

Baldy-Ord 

Figure 6. Skiable Slopes in the White Mountains. 



54 

as having skiable snow, and all areas with an index of less 

than zero are classified as having unskiable snow. Thus, on 

Figure 6 there are only two categories of snow quality— 

skiable and unskiable. All of the unskiable snow areas 

appear on Figure 6 as blank patches. The areas which are 

classified as skiable snow areas are overlaid with the fol

lowing slope gradient categories: 

Less than 10% - blank 

10 - 25% - dark dots 

25 - 45% - horizontal lines 

45 - 50% - light dots on black field 

Greater than 60% - black 

The shaded slope gradient categories correspond to the skier 

skill levels presented in Table 5. These are novice, inter

mediate, advanced, and expert, going from lightest to darkest. 

The blank areas on the map are either acres of unskiable snow 

or lie on slopes of less than ten percent gradient, or both. 

Therefore, Figure 6 is a composite map of skiable snow and 

slope gradient categories which not only identifies, but also 

sets the boundaries for potential ski sites. Every shaded 

acre on Figure 6 represents skiable terrain based upon both 

skiable snow and skiable slopes. Once again the Baldy Peak-

Mt. Ord mass and Escudilla Mountain show up as being the 

largest continuous patches visible on the map. Three other 

areas--Green1s Peak, South Mountain near Alpine and the 

Auger Ridge near Nutrioso appear as other major tracts of 



55 

skiable slopes. Many of the areas of skiable snow seen on 

Figure 5 receive good snow due to their high elevations; 

however, these areas are relatively flat and are not shaded 

on Figure 6. Figure 6 also shows the mixture of skill clas

ses of slope gradients throughout the region. Each of the 

five major patches on Figure 6 appear to have at least a 

satisfactory balance of slope gradients. The measured area 

of slopes in each skill category is detailed in Chapter 7. 

Delimiting Sufficient Acreage 

There is no real minimum size threshold for a ski site 

development. The purpose of this study, however, is to iden

tify the sites which have the greatest potential for being 

developed into major ski resorts; therefore, the largest 

suitable sites should be selected. 

The size threshold for potential sites to be used in 

this study is based upon the size of Apache Sunrise, which 

sets the standard for successful ski sites in the region. 

During the 1983-84 ski season, Apache Sunrise occupied an 

area of approximately 6 00 acres of skiable slopes according 

to measurements made on Figure 6. (This does not mean that 

there are 600 acres of developed ski trails at Apache Sunrise, 

rather it indicates that this is the total inventory of 

skiable acres within the boundaries of the ski site.) There

fore, for a site to be identified as a distinct potential 

ski site, it must encompass a continuous area of approximately 

600 acres of skiable slopes. In addition, two or more 
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discontinuous sites which are part of the same topographic 

feature can be combined to form a potential ski site if the 

sum of their skiable slopes is greater than 6 00 acres. 

Delineating the Potential Sites 

Table 6 lists the five most promising sites for ski 

development in the White Mountains region as selected using 

the three criteria established at the outset of this chapter. 

The largest site, the Baldy-Ord area, includes the 

entire Baldy Peak-Mt. Ord mass, which also contains the 

Apache Sunrise Ski Resort. Within the 50,000 acre Baldy-Ord 

area, the potential exists for the development of numerous 

ski sites, and no one particular site can be identified to 

the exclusion of all others. Therefore, no specific s.ki site 

has been identified, and the Baldy-Ord area is much more 

loosely defined than the other four. 

The second largest site is Escudilla Mountain. There 

is a tremendous amount of skiable terrain on Escudilla 

Mountain; however, for this study, two sub-sites have been 

identified: the massive Escudilla Summit and the Paddy Creek 

east of Terry Flat. These are the two best parts of Escudilla 

for ski site development, although other possibilities clear

ly exist. 

The third largest site is the Auger Ridge site which 

is made up of three parts of the same twisting ridge. The 

three sub-sites are: Auger Canyon, Noble Mountain, and 

Coronado Trail. Only the Coronado Trail sub-site, which 



Table 6. Potential White Mountains Ski Sites. 

Site 

Baldy-Ord 

Escudilla Mountain 

Auger Ridge 

South Mountain 

Green's Peak 

Location (highest point) 

Sec. 13, T6N, R26E 

Sec. 31, T7N, R31E 

Sec. 19, T6N. R30E 

Sec. 10, T5N, R30E 

Sec. 2, T8N, R26E 
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is adjacent to U.S. Highway 666, exceeds the 600 acre thresh

old; however, when the three sub-sites are combined they com

prise a very large total site. 

The fourth largest site is the South Mountain site. 

This site is a long ridge just west of the community of 

Alpine which extends for several miles to the Williams Valley. 

There is a similar ridge to the southeast of South Mountain; 

however, it is not included in the South Mountain site be

cause it is not part of the same uninterrupted ridge, and it 

is not large enough to be a separate site. 

The smallest site is Green's Peak which lies several 

miles north of Baldy Peak. Green's Peak has just under 600 

acres of skiable slopes, yet because it is so close to the 

threshold it is identified as a distinct site. It should be 

noted that there are a few peaks near Green's Peak which are 

only slightly smaller than it. These peaks have not been 

included in this evaluation due to their similarity and in

feriority to Green's Peak. Green's Peak has the highest ele

vation and most skiable slopes of the minor peaks, and is 

the best representative of this class of peaks. The po

tential of these other peaks can be estimated to be close 

to but worse than that of Green's Peak. 

All five of the sites identified in this chapter 

will be carefully evaluated in the two following chapters, 

to determine whether or not they are suitable for ski site 

development. 



CHAPTER 7 

A RANKING OF THE POTENTIAL SITES 

The evaluation of the five potential ski sites is 

divided into two parts in this study. The first part, pre

sented in this chapter, is a comparative ranking of the sites 

based upon the relative potential of each, using the 9 loca

tion factors as criteria. The second part, described in 

Chapter 8, is a more detailed examination of the particular 

advantages and disadvantages of each potential site. 

The Ranking Additive Model 

The ranking method employed in this study is a 

weighted ranking additive model. The principle of the model 

is to determine the overall ranking of the sites based upon 

the rank ordering of the sites for each individual location 

factor. First, as can be seen in Table 7, each location fac

tor has been assigned a weight of either one or two, depend

ing upon the importance of the variable in this analysis. 

This binary weighting system is designed to differentiate 

between two basic levels of importance among the factors in 

order to give extra weight to those variables which are of 

primary importance. The location factors given a weight of 

2 are those which most strongly determine the feasibility of 

developing a ski site. These primary factors are the 
4 
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Table 7. A Ranking Model for Potential Ski Sites.' 

Factor(Weight)/Site 
Baldy-Ord 
Rank(Pts.) 

South Mtn. 
Rank(Pts.) 

Auger Ridge 
Rank(Pts.) 

Green's Peak Escudilla Mtn. 
Rank(Pts.) Rank(Pts.) 

Physical: 

Snow (2) 
Total Slope Area (2) 
Slope Mix (1) 
Amount of Flat Land (1) 
Physical Points 
Physical Rank 

Developmental: 

Land Ownership (2) 
Site Accessibility (2) 
Prox. to Accommodations 

and Services (1) 
Prox. to Apache Sunrise (1) 
Prox. to Alternate Recreation 
Developmental points 
Developmental rank 

Overall Points 
Overall Rank 

( 1 )  

1 ( 1 0 )  
1 ( 1 0 )  
2(3.5) 
5(1) 
24.5 
1 

4(4) 
4(5) 

2(3.5) 
1(5) 
1(4.5) 
22 
3 

4(3) 
4(4) 
1(5) 
1(4.5) 
16.5 
4 

2 ( 8 )  
1 ( 1 0 )  

1(5) 
3(2) 
1(4.5) 
29.5 
1 

46.5 
1 

46 
2 

4(3) 
3(6) 
2(3.5) 
1(4.5) 
17 
3 

1 ( 1 0 )  
2 ( 8 )  

4(1.5) 
3(2) 
3(3) 
24.5 
2 

41.5 
3 

3(6) 
5(2) 
4(2) 
4(2) 
12 
5 

3(6) 
4(5) 

2(3.5) 
2(4) 
4(2) 
20.5 
4 

32.5 
4 

2 ( 8 )  
2 ( 8 )  
5(1) 
3(3) 
20 
2 

5(2) 
5(2) 

4(1.5) 
3(2) 
5(1) 
8.5 
5 

28.5 
5 
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necessary ingredients of any developable ski site. The fac

tors given a weight of 1 relate more to the eventual success 

of a site as opposed to its crude developmental potential. 

These secondary factors are the assets which can make a 

marginal site profitable, or can make a good site into a 

major resort. 

Second, the sites are rank ordered from one to five 

(best to worst) for each location factor, depending upon how 

relative to the other four each site rates on each variable. 

A point system is used in conjunction with the ranking sys

tem, and it is on the basis of these points that the final 

ranking is accomplished. An inverse relationship exists 

between rank and points, so, for example, the best site for 

each factor receives a rank of 1 and a score of 5 or 10 de

pending upon the weight of the factor. 

Finally, the points for each site are summed giving 

each site a total score from which the final rankings are 

produced. This model provides three different levels of 

rankings. Each site is ranked: for each factor, for each 

of the two major divisions—physical and developmental suit

ability, and each site has an overall or combined rank. 

The Ranking Procedure 

Following is a brief explanation of how the sites are 

rated for each factor. 
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Rating Snow 

The ranking of potential sites on snow is based en

tirely on the elevation of the site. In mapping skiable snow 

in Chapter 6, slope gradients and orientation are also con

sidered; however, since all five sites include fairly steep 

north facing slopes, the total exposure is about the same at 

each site. 

It is important to note that the absence of forest 

cover on the upper slopes of Escudilla Mountain will signifi

cantly reduce the ability of this site to accumulate and re

tain snow. 

Rating Total Slope Area 

A ski site development is usually planned in phases, 

so that as skier attendance increases, new slopes are opened 

up. The larger the ski site, the greater its eventual maxi

mum capacity. The sites are ranked according to the total 

acreage of skiable slopes as measured on Figure 6. 

Rating Slope Gradients and Diversity 

Figure 6 shows that all of the potential sites have 

sufficiently steep slopes for skiing, therefore, the sites 

are ranked on the diversity of their slopes. In this ranking, 

the diversity of slopes is determined by how well balanced 

the slope mixture of the site is. The most balanced ski site 

would have a distribution of slope gradients which matches 

the distribution of the skier market among the skill classes 

as shown in Table 5. 
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The balance of the ski site is measured using a 

Hoover Index calculated by summing the absolute differences 

in the distribution of slopes among the skill classes between 

the potential site and the idealized pattern based on the 

skier market distribution and dividing the total by 2. The 

lower the index the more balanced the site. The sites with 

the lowest indexes have the best slope mix. 

Rating Amount of Flat Land 

The amount of flat land needed at the top and base of 

a ski area depends upon the actual design layout of struc

tures and parking areas. Therefore, it is difficult to pre

dict how much flat land is needed until the design process 

begins. The sites are ranked on the basis of how much total 

flat land is available in the vicinity of the potential site 

as estimated from topographic sheets. 

Rating Land Ownership 

The two aspects of land ownership on which the sites 

are rated are the current jurisdictional status of the land, 

and the amount of private land in the vicinity. The most 

advantageous situation is to have a ski site on multiple use 

National Forest land with large tracts of private land near

by. This is the case with Auger Ridge and South Mountain. 

Green's Peak is also on multiple use land, but there is 

very little private land in the area. Escudilla Mountain 

and Baldy-Ord are at a severe disadvantage because of the 
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status of the land, which is explained in detail in Chapter 

8 and because of the absence of private land in the area. 

Rating Site Accessibility 

The importance of having a good access road connect

ing the ski site to a highway is established in Chapter 5. 

The sites are rated on local accessibility on the basis of 

the distance from the site to the nearest highway (the line 

distance from the base of the slopes to the access road plus 

the road distance to the highway). The quality of the access 

road is also taken into consideration. 

Rating Proximity to Accommodations and Services 

Most ski area developments include the construction 

of some lodging facilities and provision of some services. 

Nevertheless, proximity to more accommodations and more di

verse services is advantageous to a potential site. The 

sites are rated according to their proximity to accommoda

tions in the region, and the number of accommodations is 

used as an indicator of the diversity of services in each 

service center. Proximity to utilities is not included in 

the ranking. 

The rankings are determined using a potential model 

[20] to ascertain how much each site stands to benefit from 

its location in relation to the region's service centers. 

The measure of the accommodations potential of each site is 

derived by dividing the accommodations capacity of each 
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service center (see Table 2) by the road distance between 

each site and each service center. The average accommoda

tions potential for each site, expressed in beds per mile, 

is calculated by summing the number of beds per mile between 

the site and each service center and dividing by the number 

of service centers providing accommodations. 

Rating Proximity to Apache Sunrise 

The sites are ranked according to the road distance 

from the base of the potential ski area to the base of the 

Apache Sunrise ski area. The sites closest to Apache Sunrise 

would benefit most from spillover skiers, and are also clos

est to the Phoenix-Tucson market. 

Rating Proximity to Alternate Recreation 

The White Mountains region offers a wide variety of 

recreational opportunities; however, two of the potential 

sites have extra opportunities which increase their attrac

tiveness. The South Mountain site is very close to the 18-

hole golf course at the Alpine Country Club, and to fishing 

and other water recreation at Luna Lake. The Baldy-Ord area 

which lies almost entirely on the Ft. Apache Indian Reserva

tion offers some of the best hunting and fishing in Arizona 

within the 50,000 acres which include 400 miles of streams, 

25 lakes, and more than 1000 maintained camping sites. The 

Auger Ridge site benefits from its proximity to the recrea

tional opportunities in Alpine and to Nelson Reservoir. 
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The Rankings Summary 

Table 7 shows the rankings of the five potential ski 

sites in the White Mountains region. As Table 7 shows, the 

top three sites—Baldy-Ord, South Mountain, and Auger Ridge— 

are separated by only five points in total score, and 

the first two are in a virtual tie as the best site for ski 

area development. Baldy-Ord is clearly superior in physical 

suitability, but appears to have some weaknesses from a de

velopmental standpoint. South Mountain dominates in develop

mental suitability, and rates relatively low, but certainly 

satisfactorily, in physical suitability. Auger Ridge is a 

well balanced site overall, and dominates in the inventory 

of private land. The two remaining sites—Green's Peak and 

Escudilla Mountain—appear to have both physical and develop

mental drawbacks, and may not be feasible for development. 

More detailed information on the relative and 

actual potential of each site is presented in Chapter 8. 



CHAPTER 8 

EVALUATION OF THE POTENTIAL SITES 

In the following detailed evaluation of each poten

tial site, emphasis is placed on the particular locational 

advantages and disadvantages which exist at the site, and an 

overall appraisal is made of each site. 

All of the potential sites selected in Chapter 6 

appear to be fairly well suited to ski area development. Of 

these sites, the three most promising in terms of overall de

velopmental potential are Baldy-Ord, South Mountain, and 

Auger Ridge. The sites are presented in the order determined 

by the overall rankings in Chapter 7. Tables 8-12 contain 

much of the data used in the ranking model presented in 

Chapter 7. 

Site #1; Baldy-Ord 

The Baldy-Ord area as seen on Figure 6 is a huge mass 

which contains approximately 50,000 acres of skiable slopes. 

This area contains a large portion of the best ski slopes 

in the White Mountains with elevations, vertical drops, and 

slope area which are unmatched in the entire state. The 

Baldy-Ord area includes numerous peaks suitable for skiing, 

and for this reason it must be evaluated somewhat differently 
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than the other sites. Some of the basic characteristics of 

the Baldy-Ord area are presented in Table 8. Table 8 also 

contains data for Apache Sunrise which is within the Baldy-

Ord area, and can be used for comparison to all the poten

tial sites. 

Part of the difficulty in evaluating this area is 

its tremendous size and the diversity of conditions within 

its boundaries. As Table 7 shows, Baldy-Ord ranks first in 

snow and total slope area; however, in developmental suitabi

lity there is a great range of conditions which makes rank

ing difficult. For example, the portion of the Baldy-Ord 

area close to Apache Sunrise is fairly accessible and close 

to services; however, the more remote parts are virtually 

inaccessible and distant from any service center. 

The Baldy-Ord area benefits primarily from its tre

mendous physical attributes. The area as a whole receives 

abundant snowfall each year and usually retains it through

out the ski season. The majority of the expert level ski 

slopes in the region can be found within this area. In ad

dition to these physical advantages, the Baldy-Ord area also 

benefits from its proximity to Apache Sunrise, and should be 

able to take advantage of agglomeration opportunities and 

spillover skiers. 

The major disadvantage of the Baldy-Ord area, other 

than the poor accessibility of much of the area, is its land 

ownership characteristics. Probably most significant is the 



Table 8. Characteristics of BALDY-ORD. 

Characteristic/Site 
Apache-Sunrise® 
(Sample site) 

Baldy-Ord 
(Total site) 

Peak Elevation 10 ,642' 11,403' 

End of Slope 9 ,400' 
_b 

Maximum Vertical Drop 1 ,282' 
_b 

Longest Slope 6 ,640* 
_b 

Total Slope Area (acres) 625 50,000 

Novice 25% 35%C 

Intermediate 63% 59%c 

Advanced 10% 44%c 

Expert 2% 2%C 

Slope Mix (Hoover Index 0-100) 10 20° 

Nearest Access Road Sunrise Road 
_b 

Distance to Access Road 0.1 straight mile 
_b 

Nearest Highway AZ 273 
_b 

Distance to Highway 3 miles 
_b 

Distance to Apache Sunrise 0 miles 
_b 

Distance to Service Centers 

Alpine 50 miles 55 miles'* 

Greer 18 miles 23 miles'* 

Pinetop-Lakeside 30 miles 35 miles'3 

Show Low 38 miles 43 miles'* 

Springerville-Eagar 26 miles 31 miles'* 

Avg. Accommodations Potential 22.2 beds/mile 16. 4 beds/mile** 

Distance to Phoenix 212 miles 217 miles'3 

Distance to Tucson 231 miles 236 miles'* 

"Measurements are based upon the approximate boundaries of 
Apache Sunrise for the 1983-84 ski season. 

bNot applicable since no specific site is identified. 

°Percent of slopes in each skill class is based upon a ten 
percent sample of the Baldy-Ord area. 

dSince there is a considerable amount of skiable terrain 
within five miles of Apache Sunrise, distances to Baldy-
Ord are simply distance to Apache Sunrise plus five miles. 
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absence of private land in the area, which may limit the 

year-round use of the area as it has at Apache Sunrise. In 

addition, it is unlikely that private developers would at

tempt to lease reservation land for a ski site development 

because tribal sovereign immunity leaves non-Indians without 

legal recourse in the event of contract disputes over Indian-

owned land [14] . The risk of leasing Indian-owned land was 

demonstrated in 1984 when the White Mountain Apaches made 

clear their intention to refuse to renew leases of 410 home-

sites at Hawley Lake [14]. The leases expire between 1984 

and 2001 and as they do, the homeowners must move the homes 

or forfeit them. Therefore, despite its physical advantages, 

the Baldy-Ord area may not appear to be a very attractive 

investment opportunity to non-Indian developers. Another 

disadvantage is the 697 5 acre Baldy Wilderness Area which 

occupies about one-quarter of the top of the main Baldy Peak, 

and is restricted from development. 

Overall, the Baldy-Ord area is by far the most phy

sically suitable area for ski site development in Arizona. 

Most of the area lies on the Ft. Apache Indian Reservation, 

and it is up to the Apache tribe to decide whether to con

tinue expanding Apache Sunrise or to develop an entirely new 

site. 

Site #2; South Mountain 

South Mountain, a lava capped mesa running north-

northwest for several miles from Alpine to the Williams 
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Valley, has extremely good potential for being developed in

to a profitable ski area. Table 9 contains some basic 

characteristics of the South Mountain site. The most im

portant advantages of South Mountain stem from its proximity 

to Alpine. Alpine has a resident population of approximately 

200; however, during the summer the population swells to 

several thousand. The existence of this permanent residen

tial population base should help to promote investment into 

a ski site and encourage year-round use of the area. In ad

dition, Alpine can provide many of the necessary accommoda

tions, support services, and utilities to the ski site. 

Electrical power lines already run from Alpine to the top of 

South Mountain, and the local sewer system runs close to the 

base of the mountain. 

Another major advantage of this site is the abundance 

of private land in the vicinity (see Figure 2) which would 

help to promote investment in the area through the construc

tion and sale of cabins, condominiums, etc. As for the site 

itself, there is excellent potential for expansion along 

the ridge, and there is an excellent mixture of slopes among 

the novice, intermediate and advanced levels of experience. 

The final major advantage of this site is its accessibility, 

with U.S. Highway 666 passing through Alpine almost adjacent 

to the base of the slopes. Secondary advantages include: 

an abundance of flat land for parking and lodging facilities; 

additional recreational opportunities which include an 



Table 9. Characteristics of SOUTH MOUNTAIN. 

Characteristic/Site South Mountain 

Peak Elevation 

End of Slope 

Maximum Vertical Drop 

Longest Slope 

Total Slope Area (acres) 

Novice 

Intermediate 

Advanced 

Expert 

Slope Mix (Hoover Index 0-100) 

Nearest Access Road 

Distance to Access Road 

Nearest Highway 

Distance to Highway 

Distance to Apache Sunrise 

Distance to Service Centers 

Alpine 

Greer 

Pinetop-Lakeside 

Show Low 

Springerville-Eagar 

Avg. Accommodations Potential 

Distance to Phoenix 

Distance to Tucson 

9,475' 

8,160' 

1,315' 

6 ,340' 

985 

13% 

72% 

15% 

0% 

7 

Aspen Lodge Road 

0.10 straight miles 

U.S. 666 

0.7 miles 

52 miles 

1 mile 

40 miles 

67 miles 

65 miles 

27 miles 

25.6 beds/mile 

247 miles 

260 miles 
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18-hole golf course at the Alpine Country Club, water 

recreation at nearby Luna Lake, and cross-country skiing 

which is already popular in the area. 

If there is a significant disadvantage of the South 

Mountain site it is due to its relatively low peak elevation 

of 9475'. As a result, this site may be troubled by insuf

ficient snowfall and sub-optimal snow retention during poor 

snow years, especially on the lower half of the mountain. 

Therefore, this site may occasionally have to rely upon the 

use of man-made show, which is an expensive substitute for 

natural snowfall. 

Among the less serious disadvantages of this site 

are a deficiency of expert level ski slopes which would only 

affect a small portion of the skier market, and the distance 

of South Mountain from Apache Sunrise. Currently, this site 

is approximately a one hour drive from Apache Sunrise dur

ing the winter which may deter some skiers from visiting 

both sites. This also means that South Mountain is an extra 

hour drive beyond Apache Sunrise for skiers from Phoenix and 

Tucson which might be of significance to some skiers. (On 

the other hand, South Mountain, Auger Ridge, and Escudilla 

Mountain are closer for skiers from New Mexico; however, 

this is a slight advantage as these skiers currently com

prise only a small portion of the White Mountains skier mar

ket.) During the summer of 1984 the Apache County Board of 

Supervisors began reviewing a proposal to improve Forest 
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Routes 249 and 113 which would more directly link South 

Mountain with Apache Sunrise [22]. If approved, however, 

the road improvement would be very expensive, and these roads 

could be difficult to maintain in the winter. In any case, 

the distance from Apache Sunrise should not prove to be a 

major disadvantage as skiers would probably be willing to 

drive the extra distance to ski other slopes. 

On the whole, the South Mountain site has excellent 

potential for development with the abundance of slopes in 

the novice and intermediate skill classes combined with the 

proximity to Alpine and the availability of private land in 

the area outweighing the disadvantages of potentially poor 

snowfall and distance from Apache Sunrise. 

Site #3: Auger Ridge 

Auger Ridge bears a strong physiographic resemblance 

to South Mountain, and appears to be a similar type of vol

canic ridge. The twisting Auger Ridge site is divided into 

three sub-sites: Auger Canyon and Noble Mountain to the west, 

separated by Auger Creek, and Coronado Trail to the east, 

just west of U.S. Highway 666. As Table 10 shows, the high

est elevation on the skiable slopes is 9507' on the Auger 

Canyon sub-site. Physically, Auger Ridge is slightly superior 

to South Mountain with a greater vertical drop, larger slope 

area, and some expert slopes. 

The main advantage of Auger Ridge is the tremendous 

amount of private land in the area (see Figure 2). In 
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Table 10. Characteristics of AUGER RIDGE. 

Characteristic/Site 
Auger Canyon 
(Sub-site) 

Noble Mtn. 
(Sub-site) 

Coronado Tr. 
(Sub-site)' 

Auger Ridge 
(Total site) 

Peak Elevation 9,507' 9,440' 9,440' 9,507' 

End of Slope 8,000' 8,240' 8,160' 8,000' 

Maximum Vertical Drop 1,507' 1,200' 1,280' 1,507' 

Longest Slope 4,750' 4,595' 6,335' 6,335* 

Total Slope Area (acres) 555 490 705 1,750 

Novice 12% 27% 11% 16% 

Intermediate 55% 35% 57% 50% 

Advanced 23% 38% 24% 28% 

Expert 10% 0% 8% 6% 

Slope Mix (Hoover 
Index 0-100) 18 40 17 20 

Nearest Access Road Forest Rt. 81 Forest Rt. 81 U.S. 666 -

Distance to Access Rd. 
straight line miles 0.20 0.15 0.10 -

Nearest Highway U.S. 666 U.S. 666 U.S. 666 U.S. 666 

Distance to Highway 4 miles 4.5 miles 0.10 miles -

Distance to Apache 
Sunrise 44 miles 46.5 miles 44 miles 46 miles 

Distance to Service 
Centers 

Alpine 13 miles 13.5 miles 6 miles 11 miles 

Greer 34 miles 34.5 miles 34 miles 34 miles 

Pinetop-Lakeside 61 miles 61.5 miles 61 miles 61 miles 

Show Low 59 miles 59.5 miles 59 miles 59 miles 

Springerville-Eagar 21 miles 21.5 miles 21 miles 21 miles 

Avg. Accommodations Po
tential (beds/mile) 10.3 10.1 11.9 10.8 

Distance to Phoenix 241 miles 241.5 miles 241 miles 241 miles 

Distance to Tucson 260 miles 260.5 miles 260 miles 260 miles 
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addition there is a great deal of flat land in the area suit

able for a variety of support facilities. One group of de

velopers is planning to make the Auger Canyon area into a 

major recreational resort area, including a ski site, a ten

nis ranch, and a golf course [22]. This planned development 

has already led to the paving and widening of Forest Route 

81 from Nutrioso to Auger Canyon, and developers have brought 

electrical, telephone and water utilities to the area [22]. 

The proposal to improve the roads between Alpine and Apache 

Sunrise includes Forest Route 81, so if the plan is approved, 

Auger Ridge, like South Mountain, would be more directly 

linked to this established resort. 

The major disadvantage of the Auger Ridge site is 

still a lack of infrastructure in the area, and the fact that 

Nutrioso is nearly devoid of services. The other problems 

of Auger Ridge are similar to those of South Mountain—the 

distance from Apache Sunrise and the possibility of occasion

ally insufficient snowfall. 

Overall, Auger Ridge has very good developmental 

potential. Despite its tremendous inventory of private land 

and a small physical advantage over South Mountain, Auger 

Ridge has slightly less potential than South Mountain due 

to its lack of infrastructure. As a result, the cost of 

developing Auger Ridge may be somewhat higher than that of 

South Mountain. 
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Site #4; Green's Peak 

Of all the potential sites considered in this study, 

Green's Peak has received the most attention by developers 

over the years. In 1965, a feasibility study performed by 

the Forest Service gave Green's Peak a favorable recommenda

tion as a ski site [18] , yet no bids were made on the 

prospectus. The failure to develop Green's Peak at that time 

appears to have been mainly due to the inability of local 

developers to secure a satisfactory interest rate on bank 

loans, and the poor promotion of the project beyond the 

White Mountains area [17]. 

The major advantage of the Green's Peak site today 

is its proximity to Apache Sunrise, a road distance of only 

15 miles. Green's Peak would benefit greatly from spillover 

skiers from Apache Sunrise, and this could make the site 

feasible even though it has some significant disadvantages. 

The Green's Peak site should also benefit from its relatively 

high elevation, 10,133' at the peak, which should insure 

abundant snow retention on the north face in most years. 

Other advantages include: good proximity to accommodations 

and services even though there are none at the site, an abun

dance of flat land in the area, electrical power to the top 

which needs only to be upgraded, and the popularity of cross

country skiing in the area already. Table 11 summarizes 

the characteristics of Green's Peak. 



Table 11. Characteristics of GREEN'S PEAK. 

Characteristic/Site Green's Peak 

Peak Elevation 

End of Slope 

Maximum Vertical Drop 

Longest Slope 

Total Slope Area (acres) 

Novice 

Intermediate 

Advanced 

Expert 

Slope Mix (Hoover Index 0-100) 

Nearest Access Road 

Distance to Access Road 

Nearest Highway 

Distance to Highway 

Distance to Apache Sunrise 

Distance to Service Centers 

Alpine 

Greer 

Pinetop-Lakeside 

Show Low 

Springerville-Eagar 

Avg. Accommodations Potential 

Distance to Phoenix 

Distance to Tucson 

10,133* 

9,200' 

933' 

6,235' 

570 

37% 

49% 

14% 

0% 

26 

Forest Route 117 

0.15 straight miles 

AZ 260 

6 miles 

15.5 miles 

47 miles 

15 miles 

32 miles 

40 miles 

23 miles 

15.4 beds/mile 

214 miles 

233 miles 
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The major disadvantages of the Green's Peak site are 

the absence of private land in the area, the fairly poor ac

cessibility of the site, and most importantly, the limited 

area of slopes on the north face. The need for private 

land has been established and the lack of such land is es

pecially detrimental to the potential of a marginal site. 

The accessibility problems are due to the absence of a 

paved road leading from Arizona Highway 260 to the north 

face of Green's Peak. Currently, the access road is Forest 

Route 117, a narrow graded road which approaches from the 

south and winds around to the north slope. The cost of up

grading this road would be a major expense. The most sig

nificant drawback of the site, however, is the relatively 

small amount of skiable terrain available on the north face 

of this conical peak. As Figure 6 shows, there is only a 

modest area available for ski trails, and almost no room for 

subsequent expansion. 

By itself, it is unlikely that a ski site at Green's 

Peak could survive. The small amount of skiable terrain and 

lack of private land may outweigh all the advantages of the 

site. The one advantage that could make the difference is 

Green's Peak's proximity to Apache Sunrise. If there is 

enough skier spillover, a ski site at Green's Peak could be 

very profitable, otherwise the feasibility of this site is 

uncertain. 
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Site #5: Escudilla Mountain 

In terms of elevation (10,801'), vertical drop 

(1841'), slope area, and steepness of slopes, Escudilla is 

second only to the Baldy-Ord area in the White Mountains 

region (see Table 12). Escudilla Mountain is the third high

est peak in Arizona, and its slopes are certainly its major 

advantage. Together the Escudilla Summit and Paddy Creek 

sub-sites encompass approximately 3500 acres of skiable ter

rain, including the largest.concentrations of advanced and 

expert slopes outside of the Baldy-Ord area. 

The only major physical disadvantage of the Escudilla 

Mountain site comes from the lack of forest cover on the 

upper slopes, the result of a forest fire in 1952 which 

burned approximately 22,000 acres. As a result, although the 

high elevation guarantees abundant snowfall, the open slopes 

experience considerable blowing of snow and are exposed to 

more solar radiation- which leads to poor snow retention. 

The blowing and drifting snow could lead to uncomfortable if 

not dangerous skiing conditions, including scattered patches 

of exposed rock throughout the winter season. 

The other major disadvantages of Escudilla Mountain 

relate to the status of the land. Until the summer of 1984, 

approximately 4100 acres at the top of Escudilla Mountain 

were classified as a Rare II Area by the Forest Service. 

Road access and development were prohibited; therefore, the 

entire site has gone undeveloped, has poor accessibility, 
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Table 12. Characteristics of ESCUDILLA MOUNTAIN. 

Characteristic/Site 
Paddy Creek 
(Sub-site) 

Escudilla Summit 
(Sub-site) 

Escudilla Mtn. 
(Total site) 

Peak Elevation 9,840' 10,800' 10,800' 

End of Slope 8,640' 8,800' 8,800' 

Maximum Vertical Drop 1,200' 2,000' 2,000' 

Longest Slope 3,590' 7,445' 7,445' 

Total Slope Area (acres) 705 2,810 3,515 

Novice 8% 37% 31% 

Intermediate 59% 34% 39% 

Advanced 25% 24% 25% 

Expert 7% 5% 5% 

Slope Mix (Hoover 
Index 0-100) 17.5 37.5 31 

Nearest Access Road Forest Rt. 56 Forest Rt. 275 -

Distance to Access Rd. 
straight line miles 0.25 0.50 -

Nearest Highway U.S. 666 U.S. 666 U.S. 666 

Distance to Highway 3 miles 6.25 miles -

Deitance to Apache 
Sunrise 47 miles 41 miles 44 miles 

Distance to Service 
Centers 

Alpine 7 miles 20 miles 13 miles 

Greer 36 miles 31 miles 33 miles 

Pinetop-Lakeside 63 miles 58 miles 60 miles 

Show Low 61 miles 56 miles 58 miles 

Springerville-Eagar 23 miles 18 miles 20 miles 

Avg. Accommodations Po
tential (beds/mile) 11.0 10.7 10.8 

Distance to Phoenix 243 miles 238 miles 240 miles 

Distance to Tucson 262 miles 257 miles 259 miles 
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very little private land nearby, and no infrastructure. 

In the siammer of 1984, Congress acted on a Forest Service 

proposal to eliminate Rare II Areas, upgrading some to 

Wilderness Areas and reducing the others to a less protected 

status. A 5200 acre Wilderness Area on Escudilla Mountain 

was among those approved, making it unlikely that a ski area 

development would be possible on the protected land. The 

boundary of the Escudilla Wilderness Area roughly follows 

the 9200' contour line around much of the mountain and this 

area includes most of the Paddy Creek sub-site and virtually 

all of the Escudilla Summit sub-site. 

At this time, Escudilla Mountain does not have much 

chance of being developed into a ski resort. The problems 

of snow retention and the protected status of the land are 

significant obstacles to development. For these reasons, 

the slopes of Escudilla Mountain, which are among the best in 

the region, will probably not be developed for skiing in the 

foreseeable future. 

4 



CHAPTER 9 

CONCLUSION 

Overall there is great potential for ski area de

velopment in the White Mountains region. Each of the five 

potential ski sites evaluated in Chapters 7 and 8 has the 

basic ingredients needed for the development of a successful 

ski area. Of these five sites, Baldy-Ord, South Mountain, 

and Auger Ridge have the greatest potential for being 

feasibly developed in the near future. 

In terms of overall physical characteristics, the 

Baldy-Ord site is superior, and if all other factors were 

equal, this site would be by far the best potential ski site 

in the region. Most of the best skiable slopes are located 

in this area, and Apache Sunrise already lies on some of the 

best skiing terrain in the White Mountains. The dominance 

of the Baldy-Ord site is lessened mainly by its land owner

ship characteristics which do not make it appear to be an 

attractive investment to non-Indian developers. For the most 

part, the future of the Baldy-Ord site is in the hands of the 

White Mountain Apache tribe. For the time being, the tribal 

leaders seem content to continue with the gradual expansion 

of Apache Sunrise; however, if the Apaches ever decide to 

83 
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develop a new site, there are many excellent sites within the 

Baldy-Ord area. 

The South Mountain and Auger Ridge sites have less 

physical potential than Baldy-Ord, yet these two are cur

rently the most likely choices for a new ski area development. 

Both of these potential ski sites have good physical attri

butes, good accessibility, and excellent land ownership 

characteristics, which makes them extremely attractive to 

private developers. Between the two sites, South Mountain 

has all the developmental advantages of being adjacent to 

Alpine, while Auger Ridge has slightly better physical poten

tial, especially in total slope area. These two sites are 

fairly distant from Apache Sunrise; however, their proximity 

to one another could be extremely beneficial to both if they 

were to be developed simultaneously. Together, these two 

sites could form a pocket of skiing activity separate from 

Apache Sunrise. Perhaps the greatest advantage of South 

Mountain and Auger Ridge is that neither has any really sig

nificant obstacles to development. 

The two remaining sites—Escudilla Mountain and 

Green's Peak--probably do not have as much potential for ski 

site development as the other three. Escudilla Mountain, 

because of its protected land status, has virtually no chance 

of being developed in the foreseeable future. In terms of 

topographic characteristics, Escudilla Mountain rates second 

only to the very best parts of the Baldy-Ord area; however 
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the physical advantages are outweighed by land ownership 

characteristics which are unfavorable to ski site develop

ment. If Escudilla Mountain could be developed and had a 

dense forest cover on its upper slopes, this site could pro

vide some of the highest quality skiing in the region. As 

it is, the chances of developing a ski site on Escudilla 

Mountain are not very good. 

Green's Peak, despite its fourth place ranking in 

this study, has a fairly good chance for development, mainly 

due to its proximity to Apache Sunrise. Although Green's 

Peak does not have nearly as many acres of skiable slopes 

as the other four, being so close to Apache Sunrise this 

site could be developed into a very profitable ski site. 

This study was designed to provide an accurate, 

general assessment of the potential for downhill ski area 

development in the White Mountains region. A favorable rat

ing in this study does not guarantee the success of a poten

tial ski site; however, it does mean that the site is among 

the best prospects in the region and possesses at least the 

basic attributes of a good ski site. The actual development 

of a ski site requires a more detailed analysis than is in

cluded in this general evaluation, and experts in a variety 

of specialty areas should be consulted at the earliest stage 

of planning. 

The continued success of Apache Sunrise has shown 

that the White Mountains can support a major downhill ski 
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area; and it is the conclusion of this study that there are 

at least three sites, and as many as five in the region which 

also have the potential for being developed into successful 

ski areas. 
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