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1.0 Introduction

1.1 PROJECT OVERVIEW

As per direction from the Regional Economic Development Initiative of Northwest Alberta
(REDI), the following is a Downhill Ski Facility Site Selection Study in the Mackenzie Region of
Northwest Alberta. This Study has been prepared by Brent Harley and Associates Inc. — The
Resort Planning Group (BHA).

The scope of the Study included an evaluation of the merits of three primary locations for ski
area development (see Figures 1 and 2).

Within this context, it was the goal of the REDI Recreation Committee to identify the preferred
location for ski area development with the objective of offering increased winter recreation
opportunities for the residents of the region.

Working closely with Recreation Committee and based on the information provided, BHA has
prepared the following document that describes the elements, issues and parameters
influencing the choice of the site for ski area development. It is the intent of this document to
define, both in written and graphic form, the relevant aspects of this evaluation, culminating in
the recommended course of action to pursue.

1.2 DEVELOPMENT GOALS AND OBJECTIVES
The primary development goal is to:

Establish a downhill skiing facility that will provide winter recreation for the
residents of the Mackenzie Region of Northwest Alberta.

Complementing this, the following development objectives were used as guiding principles in
the planning for the development of the ski area:

e To establish a lift-serviced downhill skiing facility that will cater to the residents of the
Mackenzie Region;

e To incorporate other winter recreation activities, such as cross-country skiing and
snowmobiling into the development;

e To integrate associated base area facilities (base lodge, parking, maintenance, etc.) into
the overall concept;

e To consider access and distance to market;

e To take into account, to the greatest degree possible, the known environmental
sensitivities of the development site;

e To develop a ski area that is economically viable and serves as an important recreation
facility for the local and regional population.
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1.3 PROJECT GOALS
The primary goal of the study is to:

Find the best location to develop a downhill skiing facility in the region.
To that end, the intent of this study is to:

Review and evaluate previously completed ski area feasibility studies;

Complete ski area analyses of the identified study area lands;

Recommend the preferred location for ski area development;

Generate a ski area concept of the preferred location, illustrating the potential layout of

ski lifts, trails, staging facilities, access and parking;

e Consider and incorporate existing and potential cross-country skiing and snowmobile
trail systems;

o Complete preliminary commentary regarding the economics, climate, accessibility and
development costs;

o Make recommendations regarding the practicality of pursuing the development of the ski

area.

1.4 SKI AREA SUCCESS CRITERIA

Successful ski areas recognize that it is the total experience offered, integrating the physical,
natural, and built environment in such a fashion, that feeds the passion for skiing and leaves the
visitor craving to return. While there are many factors that impact on the ability for a ski area to
offer this total experience, there are three primary criteria that must be met to be successful.
These are as follows:

1. Terrain: The ski area’s terrain has to offer a variety of challenges to the skier and
snowboard marketplace. Typically the market is made up of about 20% beginner, 60%
intermediate and 20% advanced/expert skiers. The developed ski terrain should
generally match this distribution. Further, the relationship of the terrain types must offer
a natural progression and separation of skier skill classes, offering enjoyment, challenge
and a sense of satisfaction with repeat visits.

2. Snow: The ski area must reliably receive sufficient snow over the course of the winter
to cover all of the skiable terrain. A snowpack of about 40 cm throughout the ski season
is considered the minimum required to create a skiable surface over a summer groomed
(graded with no vegetation) ski trail. In addition, the quality and frequency of snow
plays an important role in the skiing experience the area is able to offer.

3. Market: The ski area must be readably accessible to a population base that will act as
the source to consistently support the ski area operation. Generally, day skiers are
willing to drive a maximum of 2 hours to the ski area. Any longer than that, the area
takes on the destination requirement of providing for visitors in an overnight
accommodation capacity.
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Assuming that these three basic criteria are met, the degree of success is then augmented by
the quality of such additional attributes as the base area facilities, the ski area services and
operations, the grooming, the snowmaking, the maintenance, additional attractions, etc.
However, without the terrain, the snow and the market, the probability of the ski area’s success
is unlikely.

1.5 PLANNING PROCESS

In January 2008, Brent Harley and Associates Inc. were engaged to conduct a ski area
capability analysis of a variety of sites within the Mackenzie Region of Northwest Alberta.
Direction, data and feedback were provided by the REDI Recreation Committee.

The project was initiated with the acquisition of large-scale topographic mapping. This mapping
was analysed utilizing downhill ski area development criteria. The capability of each site to
support such development was assessed. Subsequently, preliminary ski area concepts were
generated. This ultimately enabled a comparison of the study areas.

With feedback from the Committee, BHA was able to determine a series of conclusions,
culminating in a recommendation as to which was the best ski area development site.

2.0 Context

2.1 THE STUDY AREAS
As provided by the Committee, there were three general study areas:

1. Watt Mountain
2. Blue Hills
3. Buffalo Head

Figure 1, Regional Context and Figure 1a, Local Context illustrate the location of the three areas
in relation to High Level. Of note, Watt Mountain is closest to High Level with a current drive
time of approximately 1 hour. Blue Hills and Buffalo Head are both located about 1.25 hours
away from High Level by car. As a comparison, the Whispering Pines Ski Area in Worsley,
currently the nearest existing ski area to High Level, is about a 4 hour drive.

More detailed context is illustrated in Figures 2a, 2b and 2c.
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3.0 Development Potential
3.1 INTRODUCTION

Digital topographic and planimetric mapping was provided by the REDI Recreation Committee.
Once in the BHA computers, map studies of the terrain for each of the study area sites were
completed. Specifically the slope, elevation and aspect of the study areas were analysed in
order to gain an understanding of their individual capability to physically support lift serviced
alpine skiing and snowboarding.

3.2  SKIAREA DEVELOPMENT POTENTIAL
3.2.1 Slope Analysis
The Slope Analysis (Figures 3a, 3b, 3c) divides the topography of each study area into a range

of skiable gradients as they relate to the primary skier/snowboarder skill classes. These are as
follows:

Table 1. Ski Area Slope Analysis Criteria

Colour %r:t%' ﬁgt Characteristics
White 0-8% e Too flat to ski/snowboard, ideal for base area
development
Green 8-25% e |deal for Beginner skiers/snowboarders
Blue 25-45% o |deal for Intermediate skiers/snowboarders
Grey 45-80% * Ideal for Advanced and Expert
skiers/snowboarders
Red > 80% e Too steep for §kiing/snowboarding trail
development, increased avalanche hazard

The result delineates the general character of the each site to support downhill skiing. By and
large the best ski areas are predominated by the Intermediate (blue) terrain as this represents in
the order of 60% of the skier marketplace. Areas with an excess of Beginner (green) or
Advanced/Expert (gray) terrain will rarely hold the market’s interest for very long and as a result
will be economically challenged due to a lack of repeat visitation.

Finally, the staging facilities (day lodge, parking, etc.), necessary to create a well-balanced
attraction, are most easy established on relatively flat land (white). These lands need to be
located in close proximity to the skiing terrain. In particular, the staging facilities need to be
positioned such that there is an easy transition to beginner ski terrain.

The following is a description of slope analysis for each of the study areas.
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Watt Mountain Slope Analysis

The Slope Analysis of the Watt Mountain topography (Figure 3a) is predominated with beginner
terrain (green) with some intermediate terrain (blue) dispersed throughout. There is no
advanced/expert terrain (gray) present. There are flat, base area compatible lands (white) at
both the top and the bottom of the hill.

Blue Hills Slope Analysis

The Slope Analysis of the Blue Hills topography (Figure 3b) has a mix of beginner terrain
(green) with a band of intermediate terrain (blue) running through the middle of the slope. There
is no advanced/expert terrain (gray) present. There are flat, base area compatible lands (white),
at the top of the hill.

Buffalo Head Slope Analysis

The Slope Analysis of the Buffalo Head topography (Figure 3c) has a mixture of beginner
(green) and intermediate (blue) terrain with some advanced/expert (gray) terrain contained
within the area. There are flat, base area compatible lands (white), at the bottom of the hill.

Whispering Pines, Worsley

Based on their web page, Whispering Pines claims to have equal amounts of beginner,
intermediate and advanced terrain.
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3.2.2 Elevation Analysis

The Elevation Analysis (Figures 4a, 4b, 4c) slices the topographic features of the study areas
into equal vertical increments. Effectively this analysis illustrates the height, shape and "flow" of
the land. It provides an understanding of how ski trails might be tied together.

The Elevation Analysis for each of the study areas is described as follows.
Watt Mountain Elevation Analysis

The Elevation Analysis of the Watt Mountain topography (Figure 4a) illustrates that the site is
effectively an east / west running ridge or escarpment. The top elevation is approximately 760
metres above sea level and the bottom elevation is 570 metres, offering a potential maximum
vertical of about 190 metres.

Blue Hills Elevation Analysis

The Elevation Analysis of the Blue Hills topography (Figure 4b) illustrates that the site is
effectively an east / west running ridge or escarpment. The top elevation is approximately 680
metres above sea level and the bottom elevation is 515 metres, offering a potential maximum
vertical of about 165 metres.

Buffalo Head Elevation Analysis

The Elevation Analysis of the Buffalo Head topography (Figure 4c) illustrates that site has a
bowl shape as defined by the drainage of a water course through the centre of it. The top
elevation is approximately 690 metres above sea level and the bottom elevation is 520 metres,
offering a potential maximum vertical of about 170 metres.

Whispering Pines, Worsley

As a comparison, Whispering Pines has a northerly orientation and a lift serviced vertical drop of
140 metres.
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3.2.3 Aspect Analysis

The Aspect Analysis (Figures 5a, 5b, 5¢) involves colour coding the topographic features of the
study area to illustrate the orientation and geographical exposure with respect to the eight points
of the compass. Receiving reduced direct sunlight, northern exposures are better for snow
retention. These slopes are best for ski trail development, but are undesirable for base area
development. Southern exposures are less desirable for skiing terrain, as they have reduced
snow retention capabilities and a greater probability of solar burn out. Conversely, because
these slopes receive partial or full sun exposure, they are more desirable for base area
development.

Ski trails that have a high degree of solar exposure can have the solar burn out minimised
through careful design including detailed grading (angling trails away from direct exposure)
reduced trail width (maximizing shade from edge vegetation) and erosion control (directing melt
waters away for the trails).

The Aspect Analyses are as follows.

Watt Mountain Aspect Analysis

The Watt Mountain topography (Figure 5a) has a south facing aspect. Snow retention due to
solar access may be an issue.

Blue Hills Aspect Analysis

The Blue Hills topography (Figure 5b) has a north facing aspect. Direct solar radiation should
not have an impact on the snow retention.

Buffalo Head Aspect Analysis

The Buffalo Head topography (Figure 5c) has two faces. The one has north and a northwest
orientation. The second is predominantly east facing. Impact on the snow from direct solar
radiation should be minimal.

Whispering Pines, Worsley

As a comparison, Whispering Pines is oriented to the north.
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3.2.4 Fall-Line Analysis

A Fall-Line Analysis was completed at each area to assist in the identification of contiguous
skiable patterns and connections. Effectively, a fall-line analysis identifies potential routes that
will allow for the natural flow of skiers and snowboarders from the highest elevations to the
lowest pick up points in a consistent fashion. This consistency of fall-line provides the best
recreational skiing experience while causing the least amount of environmental disruption during
trail construction. Based on this analysis the development of defined planning units (ski terrain

pods) can be established.

Each of the areas have a series of “ski pods” that link together, effectively defining the
development of a ski lift and trail system that will enable skiers and snowboarders to move
throughout the ski area.

3.2.5 Climatological Analysis

The closest weather station to the study area sites is located at High Level. While not perfect,
the data should be generally indicative of the weather that is likely to occur at these areas. Of
particular interest is the amount of snow that can be expected.

A review of the data base suggests that there should be about 33 cm of snowpack by the end of
December. This depth rises to 40 cm by the end of January and 45 cm by the end of February.
By the end of March, the depth has shrunk to 30 cm. This, combined with anecdotal records
and commentary, suggests that there should be just enough precipitation and reliable snowpack
to warrant consideration of ski trail and lift development within the study areas. Typically, 40 cm
of snowpack is required on top of summer groomed trails (all vegetation is removed and slopes
are graded) for consistent skiing over the course of the ski season.

The temperatures for the winter months (December through March) average about -16.8

degrees Celsius. While cold, these temperatures will accommodate snowmaking.

Table 2. Environment Canada: High Level, Alberta

High Level, Alberta 1971- 2000

| Latitude: | 58° 37 | Longitude: | 117°9’ | Elevation: |3383m |
November December January February March April
Snowfall
(cm) 30.6 25.3 24.7 20.6 20.0 8.5
Average
Snow Depth 15 28 37 44 39 12
(cm)
Snow Depth
at Month’s 22 33 40 45 30 0
end (cm)
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3.2.7 Other Winter Attractions

The nature of the terrain adjacent to each of the potential ski area sites, suggests that Nordic or
cross-country skiing and snowmobiling trail systems can easily be developed in conjunction with
the downhill skiing facilities. The capacity of these trails and the anticipated number of visitors
to the Nordic and snowmobile facilities need to be accounted for in the base area staging. The
exact determination of this number should be established as a result of a market and design
analysis. For the purposes of this exercise, we will assume the number in all cases to be 50
visitors per day.

3.2.8 Base Area Facilities

The base area facilities need to be designed to provide for all of the visitors’ day use space area
requirements. The size and scale of a base area day lodge, the amount of parking and the
infrastructure system (water, sewer and power) area a function of the comfortable carrying
capacity of the ski facilities. In addition, an understanding of the number of cross country skiing
and snowmobiling visitors utilizing the base facilities over the course of the day also must be
accounted for. Further, space must be allotted for non-skiing visitors (parents, friends, etc.)

The space use requirements for each area are as follows.

Table 5. Space Use Requirements

Watt
Mountain Blue Hills Buffalo Head
Total Guests 378 794 1,004
Service Function (sq feet)
Restaurant (Seating) 1,221 2,563 3,243
Kitchen/Scramble 488 1,025 1,297
Bar/Lounge 122 256 324
Rest Rooms 326 684 865
Ski School/Guest Relations 188 396 501
Equipment Rental/Repair 324 680 861
Retail Sales 285 598 757
Ski Patrol/First Aid 124 261 330
Public Lockers 203 427 541
Day Care/Nursery 403 847 1,071
Ticket Sales 38 79 100
Administration 211 443 561
Employee Lockers 113 237 300
Subtotal 4,046 8,496 10,751
Storage/Mechanical 283 595 752
Circulation / Walls / Waste 405 850 1,075
Total Ski Related Space 4,734 9,942 12,579
Space/Skier 11.56 11.56 11.56
Parking (cars) 107 225 285
Parking (buses) 1 3 3
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It is important to note that these figures are based on industry averages. The correct amount of
space is a function of the specialized needs of the individual area. However, these averages
give a good indication of the amount of space necessary to service the needs of guests in
balance with the capacity of the attraction. It is also important to note that the space use
requirements are estimated for the area at buildout. Lesser amounts of space would be
required in early phases of development.

Watt Mountain Base Area Facilities

At buildout, Watt Mountain would anticipate about 300 skiers and snowboarders. In addition,
with the development of adjacent cross-country and snowmobile trail systems another 50 guests
would stage through the base area facilities. Finally, another 28 guests can be anticipated to
accompany the skiers and snowmobiliers. This brings the base area design capacity to 378.

In total, a day lodge of approximately 4,734 square feet of built space would be necessary to
meet the space use requirements that should be in place if Watt Mountain ski area is fully
developed. Further, space to park about 107 cars and 1 bus would be required.

Blue Hills Base Area Facilities

At buildout, Blue Hills would anticipate about 685 skiers and snowboarders to attend on a full
day. In addition, with the development of adjacent cross-country and snowmobile trail systems
another 50 guests would stage through the base area facilities. Finally, another 59 guests can
be anticipated to accompany the skiers and snowmobiliers. This brings the base area design
capacity to 794.

In total, a day lodge of approximately 9,942 square feet of built space would be necessary to
meet the space use requirements that should be in place if the Blue Hills ski area is fully
developed. Further, space to park about 225 cars and 3 buses would be required.

Buffalo Head Base Area Facilities

At buildout, Buffalo Head would anticipate about 880 skiers and snowboarders to attend on a
full day. In addition, with the development of adjacent cross-country and snowmobile trail
systems another 50 guests would stage through the base area facilities. Finally, another 74
guests can be anticipated to accompany the skiers and snowmaobiliers. This brings the base
area design capacity to 1,004.

In total, a day lodge of approximately 12,580 square feet of built space would be necessary to
meet the space use requirements that should be in place if the Buffalo Head ski area is fully
developed. Further, space to park about 285 cars and 3 buses would be required.

3.2.9 Preliminary Development Cost Estimate
The development costs of a ski area are specific to detailed plans. The following are high level

capital cost estimates in 2008 dollars. They are very basic utilizing broad stroke “rule of thumb”
criteria. Actual costs may be greater or less than these estimates. In this case, there may be
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opportunities to reduce costs pending the availability of local contributions, volunteer labour,
purchase of used lifts and equipment, etc. Conversely, costs have a tendency to increase at a
regular basis. If there is a significant time line between this feasibility study and the
development of detailed plans and implementation, the costs could prove to be greater.
Further, as these plans are looking at the ski area in a buildout condition, the estimates do not
reflect the reality that the development will invariably be phased. Finally, the actual cost of
development as well the cost of the infrastructure will be highly dependent upon the quality of
facilities installed by the developer.

Table 6. Preliminary Capital Cost Estimates Watt Mountain

Watt Mt.
Unit Cost Units Cost
Ski Lift (Double Chair) $2,000,000/chair 3 $6,000,000
Ski Lift (Beginner Double Chair) | $1,000,000/chair 1 $1,000,000
Ski Trails $15,000/acre 180 $2,700,000
Snowcats $300,000/cat 1 $300,000
Snowmaking $175,000/acre 60 $10,500,000
Maintenance Building $250,000 1 $250,000
Roads $50,000/km 20 $1,000,000
Base Lodge $200/sq.ft 4700 $940,000
Subtotal $22,690,000
Contingency 15% $3,403,500
Total Estimate $26,093,500
Table 7. Preliminary Capital Cost Estimates Blue Hills
Blue Hills
Unit Cost Units Cost
Ski Lift (Double Chair) $2,000,000/chair 3 $6,000,000
Ski Lift (Beginner Double Chair) | $1,000,000/chair 1 $1,000,000
Ski Trails $15,000/acre 130 $1,950,000
Snowcats $300,000/cat 1 $300,000
Snowmaking $175,000/acre 43 $7,583,333
Maintenance Building $250,000 1 $250,000
Roads $50,000/km 5 $250,000
Base Lodge $200/sq.ft 9,950 $1,990,000
Subtotal $19,323,333
Contingency 15% $2,898,500
Total Estimate $22,221,833
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Table 8. Preliminary Capital Cost Estimate: Buffalo Head

Buffalo Head
Unit Cost Units Cost
Ski Lift (Double Chair) $2,000,000/chair 4 $8,000,000
Ski Lift (Beginner Double Chair) | $1,000,000/chair 1 $1,000,000
Ski Trails $15,000/acre 160 $2,400,000
Snowcats $300,000/cat 1 $300,000
Snowmaking $175,000/acre 53 $9,333,333
Maintenance Building $250,000 1 $250,000
Roads $50,000/km 6 $300,000
Base Lodge $200/sq.ft 12,500 $2,500,000
Subtotal $24,083,333
Contingency 15% $3,612,500
Total Estimate $27,695,833

The following considers a Phase 1 scenario for Buffalo Head with the installation of the Ski Lift
1, the Beginner Lift, associated ski trails and an appropriately sized base lodge.

Table 9. Preliminary Capital Cost Estimate: Buffalo Head Phase 1

Buffalo Head - Phase 1
Unit Cost Units Cost
Ski Lift (Double Chair) $2,000,000/chair 1 $2,000,000
Ski Lift (Beginner Double Chair) | $1,000,000/chair 1 $1,000,000
Ski Trails $15,000/acre 45 $675,000
Snowcats $300,000/cat 1 $300,000
Snowmaking $175,000/acre 15 $2,625,000
Maintenance Building $250,000 1 $250,000
Roads $50,000/km 6 $300,000
Base Lodge $200/sq.1t 6,000 $1,200,000
Subtotal $8,350,000
Contingency 15% $1,252,500
Total Estimate $9,602,500

3.2.10 Preliminary Revenues and Operations Estimate

The revenue and operations are a function of the size and scale of the ski area development.

They reflect:

1. The capacity of the facilities
2. The utilization of the area
3. The assumed margins as they relate to specific departments.
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Further, there are fixed costs that the ski area will incur regardless of the number of visitors. In
addition, there are variable costs that are a function of the number of skiers and associated
visitors that make use of the facilities. Without the benefit of a detailed development plan, an
operations plan and a marketing strategy, it is difficult to estimate with any accuracy as to what
the actual streams of income and operational costs will be. However, as a starting point, the
following table begins to illustrate potential revenues that may be generated. For the purposes
of this exercise, the Buffalo Head’s buildout capacity in conjunction with a 52 day season length
(based on a weekend and holiday operation) was used as the basis for this estimate. Itis
important to note that actual revenues and costs may be higher or lower.

Table 10: Preliminary Revenue and Operations Estimate
Gross

Lift Net Lift Gross
Lift Revenue Visits Pass Discount Pass Totals Revenue

Capacity 860 | $30.00 85% | $25.50 | $21,930.00

Utilization
(40%) 344 $8,772.00

Season
Length (52
Days) 17,888 $456,144.00

Revenue/Visit
F&B Revenue $10.00 $178,880.00
Margin (25%) $44,720.00
Lessons $5.00 $89,440.00

Margin (35%) $31,304.00
Rentals $5.00 $89,440.00

Margin (60%) $53,664.00
Retalil $5.00 $89,440.00

Margin (25%) $22,360.00

Total Ski
Revenue $608,192.00
Departmental
Expenses

(50%) $304,096.00

Departmental
Income $304,096.00

Overhead
Expenses
(50%) $152,048.00
Income
Before
Financing,
Depreciation
& Income
Taxes $152,048.00
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