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PREFACE
Ski areas have been built on National Forest
lands because the public and the Forest
Service have considered them good and
appropriate uses. Skiing and other forms of
winter sports have molded the growth and
the economy of many rural areas. When
associated with mountain resort towns,
winter sports resorts create a strong all
season recreation base and allow public use
and access. Many rural economies have
become dependent upon ski area viability
and recreation in general. Many resort
towns have since grown to be strong
economic centers no longer dependent upon
skiing for their economic viability.

available. Long range planning is essential.
Basic land use decisions must be made by
the Forest Service before development is
authorized.
This publication deals with broad principles
involving resort development. It discusses
details which should be considered in plan
development. Plans should be dynamic,
leaving opportunities for alternative actions
as customer preferences, economics,
environmental needs and technology
changes. It deals primarily with planning on
the mountain but relates to the needs of the
facilitating communities. It is not a text
describing how to develop resorts, but one
that identifies what should be considered. It
shows actual cases where both good and
poor practices have occurred at major ski
resorts. It is expected that application of the
principles described here will vary widely
from one area to another.

Large segments of private land have been
and are being developed; some with, and
some without the benefit of professional
planning. It is important that these resorts
be properly conceived and developed so
communities remain healthy and that the
visitors are properly served.
Distant
communities have often become the homes
for service workers as living costs in the
resorts themselves become unaffordable for
many who wish to live and work there.

Plans developed by the permit holders and
submitted to the Forest Service should show
the relationship of the development to both
public and private lands. They should show
the rationale for the proposal, including the
reasons why alternative possibilities were
not chosen. Areas of scarce and choice land
are being planned for public recreation.
There should be assurances that it will be
developed in the public interest. Detailed
location and construction plans normally will
follow conceptual plans as individual
projects are readied for development.

It appears that in the next decade most
skiing expansion will occur at existing areas,
with few new ski resort communities being
established. The rapid growth that occurred
in the 1970's and 1980's has ended. The
current trend is to expand and improve the
quality of services and equipment in order to
retain present customers and to attract others
who have new ideas of what a winter or
summer vacation should be. There will be
more emphasis to attract international
visitors to the United States.

The National Forests are, and will continue
to be an essential element in winter
recreation and resort area growth. While
the proponents are responsible for the
preparation of the plans, cooperation and
coordination throughout the process with the

Land suitable and available for development
of winter resorts is limited, and optimum
use must be made of suitable sites that are
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Forest Service, other responsible Federal
agencies and local government is essential.
Publications and technical information of a
wide variety are available to planners from
many sources. Other permitting agencies
may have their own requirements which also
must be integrated.

Winter recreation is an important industry
and has a long term effect on public lands
and community development. If resort
development is to continue using public
lands, the results will have to demonstrate
expertise, sensitivity and an overriding
public benefit.

The purpose of this publication is to provide Forest Service leaders, managers and
specialists; other involved government agencies; the public; investors and others,
topics that should be considered when planning, financing, and operating ski areas
and supporting resorts. Scanning the titles of each topic and the photographs or
illustrations may suffice for some individual's needs. Reading of the title captions
may be enough for others who want to understand a wide variety of principles
that should be considered. The text following the captions is intended to provide
rationale and examples for these considerations. With case examples and
rationale, planners and decision makers can be better prepared to adapt their plans
to meet their own objectives and situations.

1 . PLANNING NEW OR EXPANDED AREAS
It has been Forest Service policy to provide
for the development of winter resort sites
when it is in the public interest, if it is
compatible with other resource values and is
socially acceptable. A "purpose and need"
described in a proposal affects the scope of
study that is required. For example, if
Regional demand for expansion of services
is the reason, any one of several alternatives
might be acceptable. If it is to improve the
level of service at an existing area, it may
not be appropriate to require study of
alternative sites.
The analysis and approval process for large
projects is almost always complex. It may
require more time and expense than for the
smaller ones or for the expansion or
improvement of existing ones. There are
many types of winter sports sites, including
snow play areas, nordic centers, facilities
for teaching handicapped people, ski touring
huts and trails, local ski hills or competitive
facilities, as well as the larger ski areas and
full scale resort operations. Each is unique
and requires a planning approach tailored to

that situation.
Many Federal statutes,
regulations, Executive Orders, state and
local government laws or ordinances and
Forest Service permitting requirements
affect studies and development decisions.
They are not listed here because of the
changes that occur.
The process can change from time to time.
It may vary from area to area depending
upon environmental conditions, public
sensitivity, judicial decisions, the status of
Forest Plans and implementing decisions,
state and local requirements and other
factors.
In the final analysis, there must be a
decision by the Forest Service that the
proposal to develop National Forest land is
in the public interest. It also means that
there must be a financial and management
capability and commitment to provide
suitable services to the general public in
accordance with the provisions of the land
use permit.

Fish Creek Drainage

Burgess Creek - Steamboat Ski Area

SITE INVENTORY. The Rocky Mountain Region benefited by having an inventory of the
sites that have long term potential for becoming alpine ski areas. The inventory identified sites
that had the proper combination of weather, access, snow, nearby community facilities and
services, favorable conditions, and lacked unsolvable conflicts with other resources. The option
to protect the site for future development was provided for in the Forest Plans. Sites having
good characteristics are limited, and there is a benefit to identifying these before decisions are
made to preempt the opportunity in favor of other land use decisions.
The Rocky Mountain Region has had such an inventory since 1969 (See page 3). Sites have
been rated as Outstanding, Good, Marginal or Unacceptable. Only those sites which were
inventoried originally, or later determined to be potentially suitable, were identified in the Forest
Plans. During planning, some were considered unsuitable and were not identified in the Forest
Plans. When prescribed for this potential use in the plans, management actions will not preempt
future development but may enhance the sites for development at some future time. When the
Forest Service considers the purpose and need for a site development, this inventory in the plans
has provided the basis for having considered alternative sites for evaluation.
This area, located adjacent to the Steamboat ski area, was inventoried as having good potential
for development as an expansion of that area. The area in the foreground was not inventoried
because of terrain features. It contains a 600 foot high lateral moraine with a slope steepness
of over 60 percent. Egress to private land, that might serve as a base area, would require
extensive sidehill excavation across a slope already near its maximum angle of repose.

INVENTORY FORM - POTENTIAL WINTER SPORTS DEVELOPMENT SITES
QUALITY RATING AND INVENTORY CHART- ROCKY MOUNTAIN REGION - 1969

Each form contained site name, Region, Forest, District, County, Twp, Rge, Section, Latitude & Longitude
Form adapted from original RIM Basic Address Format
Snow Cover (Period Adequate) Number of Months

4 or More

3

2

1

One or Less

Snow Texture

Dry Snow, Fraction of 2/3 or more
Season

1/2

1/3

1/4

Less than one
month

Snow Depth

Feet of Snow-Average 4 or more

3 to 4

2 to 3

1 to 2

Less than one

Artificial Snow if Natural is
Inadequate

Weather and
economics
of snow making

Well suited

Marginal

Inappropriate

Snowfall (As Adverse Factor)

Occurrence of major
problems

None to negligible

Occasional

Frequent

Continuous

Ice (consider for ice skating
only)

Satisfactory (period of 90 or more
days)

60 to 90

30 to 60

Less than 30

Slopes (Vertical Rise)

Skiable feet of rise

More than 3000

2000-3000

1000-2000

500-1000

Slope steepness and range of
challenge

For Novice:
Intermediate:
Advanced:

All
All
All

Majority
Majority
Majority

Adequate
Adequate
Adequate

Inadequate
Inadequate
Inadequate

None
None
None

Slopes - Aspect

General aspect of:

North

Northeast

East

West

Northwest South

Slopes - Continuity

Single class skier trails Can be easily developed Developed at
moderate cost

Substantial
modification
required

Major terrain
Cannot
changes required reasonably be
developed

Slope Clearing Cost

Cost

Low

Moderate

High

Ground Surface Conditions

Cost of slope modifi
cation and
revegetation

None

Low

Moderate

Slope Protection

Natural protection
from wind and sun

Adequate for all slopes

Adequate most slopes

Inadequate
all slopes

Winds

Typical of season

Slight

Occasional
with drifting

Occasional
high winds

Temperature (Air)

Daytime temperature

Usually above 0° F. most Max. is above
days
0° F. most
days

Avalanche (Potential and
Control)

Avalanche Potential
Avalanche Hazard

None
None

Occasional
Slight

Frequent
Moderate

None

Nominal

Moderate

Sustained
Acceptable most Unacceptable
of season
most of season
Intensive
Unavailable cost prohibitive

Control Level

High

Max. is below
0° F. most
days

Availability and Cost

At site. Cost nominal

Available at
moderate cost

Available at
hight cost

Parking and Base Area Size

Availability of space
for needed for base
facility development

Adequate for extensive
development

Adequate for
essential
services

Adequate but Inadequate
with complex (Surface transp.
landownership needed)

Season Potential

Compare winter and
summer operations

Summer better than
winter

Winter better
than summer

Winter season
only

Landownership Status

Unimportant for Success Desirable but
Private vs. USFS
not essential
ownership of base area

Necessary Pvt. land in
large blocks

Regional
Importance

Local
Importance

How Visible from
main roads or nearby
community

None to slight

Moderate

Obvious

'Report visibil
ity, not if it is
objectionable

Access

Adequacy of trans
portation from
population centers

Excellent to site

Good, but
some roads
needed

Good, but
much road
needed

Poor, but
acceptable

Outstanding

Good

Marginal

Unacceptable

APPRAISERS RATING:

Inadequate

Necessary private land in
small blocks

Aesthetic Impact1

JUDGEMENTAL:

Modification
desirable but not
allowed

Frequent high
winds

Electrical Power

National Importance
Optimum Size of Development How large an area
should be planned here

Rate only if ice
skating involved

Inaccessible

Legend
IM1

Opportunities
4- Constraints

Example courtesy of Sno-engineering, Inc.

INVENTORY AND ANALYSIS. After preliminary field evaluation of a proposed site is
finished, inventory and analysis of the physical and environmental conditions of a site can lead
planners to identify logical and sound development alternatives. Simultaneous analysis of
graphic presentations is an efficient element of this process. Highly sophisticated computer
systems can display and analyze data base relationships.

Examples of opportunities and constraints include:
Project boundary
Existing topography
Site elevations
Slope gradients
Solar aspect of slopes
Wetlands
Flowing streams, water bodies
Narrow or steep drainages
Fish and wildlife habitats

Vegetative cover
Soil and geologic landform
Avalanche hazard areas
Viewing corridors
Archeological resources
Private land inholdings
Existing physical developments
Mineral claims or resources
Rare and endangered plant species
Statistical relationships

It is desirable to plot needed information on maps of a common scale so they can be overlaid
and compared effectively. Computerized "Geographic Information Systems" (GIS), "Geographic
Positioning Systems" (GPS) and other tools can facilitate and improve analysis. Manual methods
can be efficient and effective for many types of projects, especially smaller ones.
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LOOK AT LONG RANGE EXPANSION POTENTIAL. In the very long term, ski
area expansion may extend farther than we anticipate during initial start up planning. If the
long term potential is known, better short term considerations can be given to initial development
proposals.
In all probability, most new skiing capacity will occur at or adjacent to existing ski areas. Many
have adjacent, suitable terrain, which was not initially considered. Independence Mountain and
its slopes adjacent to Keystone Ski Area's Outback, may be such an example. These areas may
be physically suitable for development at some future time. Easy access to many of these areas
is now becoming possible because of high speed lifts which can move people quickly in and out
of what used to be remote areas.
Forest Service and ski area planners need to regularly update their knowledge about such areas
and determine their capability in light of current ski lift, avalanche control, snow grooming
technology and environmental conditions. Long term snow information is especially important
when skiing occurs in the vicinity of timberline where wind and snow erosion may be a limiting
factor.
Physical suitability does not mean that these areas should be developed for skiing, because there
are other values to consider. Better decisions can be made if the long term potential is known.

OTHER GOODS AND
SERVICES.
There are a
variety of goods and services
other than ski operations
produced inside the ski areas on
National Forests. While the land
use allocation may be for skiing,
others may have certain rights or
privileges, such as for water
diversion and grazing. To the
degree possible, activities should
enhance or maintain the quality
and long term viability of the
land for the principal use,
recreation.
These areas are not exclusive
leases to the permit holders,
although the permit gives them
the exclusive opportunity to
provide all of the authorized ski
area related services if
they choose to do so.
Some areas have
been grazed
by sheep and
cattle for
xsV. V many decades
by ranchers *' who have
grazing permits. In many cases,
grazing is beneficial to the ski
areas by maintaining grass vigor.
Down-stream water rights and
water production is important and
a factor in water use for snow
making.
Mining rights may
exist.
Wildlife habitat pro
tection, hunting and fishing are
important. Outfitters and guides
may use the areas for hunting or
some other authorized use.
Timber management or other
prescriptions might occur to
maintain and enhance the long
term skiing viability of the area.

2. MASTER DEVELOPMENT PLANNING
AND CONSTRUCTION
Following a decision to proceed with new or
expanded development, planning must move
beyond the conceptual stage to a level which
provides for systematic, long term develop
ment. A Master Development Plan for a ski
resort on National Forest land should be a
graphic and narrative proposal which shows
the important layout, facility and service
aspects of a resort development. It should
be based on the concept which was the basis
for the decision leading to the permit
authorization. It should contain the detail
required as a result of the environmental,
feasibility and other studies that led to the
decision to issue a permit authorizing ski
resort development.
Normally, it should not include facility
construction detail beyond the point that is
needed to ensure that proposed improve
ments are possible and appropriate. These
plans should be dynamic, in that they can be
subject to change as customer preferences,
technology, and new environmental or other
factors require.
If several phases of
development are anticipated, the initial phase
should contain sufficient detail to prepare
project designs, while later phases could be
more conceptual, recognizing that changes
may occur.
Master Development Plans for new or
enlarging resort developments, as well as
those at existing areas which need
modification, must be approved by the
Forest Service before construction may
begin. They may be for the existing
physical facilities and area or if necessary
include areas yet to be developed.

Before construction is authorized, specific
projects may be subject to environmental
and other reviews to ensure compliance with
the permit, laws, regulations, and the
Master Plan. Specific projects should be
supported by the permit holder's
documentation which constituted the basis
for the Master Plan. If they are inadequate,
additional background study may be needed.
Initially, Master Development Plans should
show the development concept for the entire
area under consideration including the
private land parts of a ski area so the long
term implications of various growth options
can be considered. They should show a
reasonable long term plan for the area under
permit as well as the private lands to be in
the development. In very large permit
areas, where detailed planning for some
sections might be a decade or more away,
that level of planning for those areas may be
deferred as long as initial planning takes into
consideration the long term implications of
the development. The plans should reflect
the best thinking and technology at the time.
Situations change and Master Development
Plans should change accordingly.
The rationale for factors limiting develop
ment, such as area capacity, should be
documented. Slope grooming, alternate
activities, improved snow-making or other
factors affect the rationale originally limiting
capacity so it may be that a change in
capacity is not a significant matter.
Master plans should no longer be limited to
such items as skiing facilities, lodges,

utilities and ski runs. While the winter
sports development may constitute the initial
phase of development, an all-season resort
and community complex is usually antici
pated. Land suitable for these purposes is
limited, and therefore the optimum develop
ment of each site using National Forest land
should be planned initially. Long term
commitments and/or options should be
developed anticipating future parking, visitor
transportation and service needs. Local
government needs to be involved. Certain
legal commitments for egress to and from
the National Forest lands across base
properties and for long term parking or
other requirements may be necessary and
appropriate.

management to be certain that an integrated
and appropriate plan is proposed. The
Forests Service, in turn, working with the
proponents, has the responsibility to provide
the long term vision, mission and required
development criteria; participate throughout
the planning process; and ultimately make a
professional review of those plans.
When the planning record shows the altern
atives that were selected in developing the
proposal, and the reasons why some were
not, the public notification and analysis, and
decision making process is facilitated. If the
permit holder's planning lacks the rationale
and analysis that the Forest Service needs, it
is likely that additional study and expense by
the proponents will be needed. Conversely,
the Forest Service criteria for development
must be sufficiently clear and that communi
cation with the proponent and planning team
is effective throughout the process.

An interdisciplinary approach to planning is
required. Specialists in ecology, skiing,
soils, hydrology, business and finance,
engineering, community planning, architec
ture, landscape architecture, social services,
forestry and other disciplines usually should
be involved. The permit holder's team
should be have the leadership and

Consultants play an important role, but
cannot speak for take responsibility for the
Forest Service or proponent.
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PLANNING RESPONSIBILITY. The Forest Service has the responsibility to determine
or confirm area feasibility to identify minimum development and service requirements. The
permit holder has the responsibility to prepare the Master Plan.

Normally, it is a proponent who requests permission to build or improve a ski resort. If
planning is authorized, the applicant should propose a long term plan of how skiing and other
services will be provided on National Forest as well as associated private lands. Lifts,
structures, utilities, and other improvements are just tools needed to provide skiing and other
activities such as snowboard use, food services, ski schools, or other services.
There will be alternative ways to provide these services, but likely just a single or preferred
proposal. It is the permit holders responsibility to provide the marketing, economic, financial,
technical and other reasons for the proposals. The Forest Service may develop separate
development alternatives if it feels they are needed but would also participate throughout the
proponent's planning process so time and money is not wasted, and so negotiations can be
current.

MARKET RESEARCH - THE CUSTOMER. Master Development Plans need to be
dynamic because customers desires and needs, technology, economic and business
considerations, and laws or requirements change. The resort industry, which is dependent upon
providing customers what they want, may anticipate the need to change and keep current. The
Forest Service objectives and programs must also change with the times.

Examples of demand changes in recent years include the interest in snowboarding, improved
snow grooming, accommodations for international visitors, better food services, and faster, more
comfortable ski lifts. Marketing is a job for both the Forest Service and recreation providers.
It is more than selling. It is determining what the public wants and deciding if and how to
provide that service. Once a decision is made to allow a resort facility to develop, and a 40 year
commitment is made for that land use to the permit holder, it is important that a degree of
flexibility is allowed so these partnerships can remain effective and serve the public.
Ski areas range from small local areas to major mega-resorts. Variations among types of
facilities and services between these two extremes can and should be substantial. What is
appropriate in one situation may be totally inappropriate in another. There is a mutual need for
both the Forest Service administrators and permit holders to communicate effectively so the
public will be served and so the investors can make the right decisions.
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PLAN FOR OPTIMUM DEVELOPMENT. Plan to create the optimum ski resort that
can be placed on the land, without concern for landownership. The goal is to create the best
possible recreation facility for the public within the appropriate environmental, social and legal
or policy constraints.

There is often concern when a proponent wants to use National Forest lands for parking and
other improvements which do not directly generate income, while using private land for the
income producing properties. While this may be valid in some cases, recognize that all of the
improvements required of the permittee, including parking, water treatment facilities, and other
non-income producing investments contribute to the overall success of the area.
The Forest Service allows most facilities which directly support the resort development to be
located on National Forest System lands. Exceptions, from a policy standpoint, include private
residences. The system for charging fees for the use of National Forest lands should not
preclude development mixes that best serve the public, make sense, and meet legal requirements.
Land exchanges sometimes can bring about needed changes in base area configuration when it
is needed and in the public interest.
These principles were applied at Keystone Resort. Originally the developer proposed facilities
to be on private lands when clearly the operation would function better when some were on
public lands. Since then, land exchanges have been completed which enlarged the amount of
private land in the base area. In all cases, the Forest Service should be knowledgeable enough
to state, as a permit or master plan provision, what facilities and services must be provided so
the general public is properly served.
11

Copper Mountain, Colorado before development

MAPPING THE CRITICAL ELEMENTS. Before planning specific ski runs, mountain
topography should be mapped to indicate such things as expert-to-beginner slope steepness,
aspect relative to the sun, location of wetlands and critical soil or landform areas, streams and
riparian areas, snow depth, avalanche hazard areas, wind effects, timber types and conditions,
archeological and historic sites, and other elements critical to design decisions.
These are standard procedures in area planning. The extent of study depends upon the nature of
resources in the area. Geographic Information Systems and current Forest Service and industry
computer systems enable planners to record data on digitized data bases and to analyze the
relationships among types of resource and other data. Planners and decision makers can
understand the financial and resource costs and benefits associated with various alternatives. For
small projects, effective work can still be accomplished with the use of good topographic maps
and resource data and photography, supplemented by on-the-ground verification.
When a proposal is submitted to the Forest Service for approval, such data and its analysis can
help clarify why one recommendation was made instead of another. As computer aided analysis
becomes more sophisticated and affordable, better presentations will aid planners in making
analyses and show the decision makers and interested publics how and why alternatives were
selected.
Analyses can show investors and the Forest Service why different intensities of study detail may
be needed. Consulting firms and Aspen Skiing Company made extensive use of Geographic
Information System (GIS) technology when updating plans for Snowmass Ski Area. Copper
Mountain was planned before computerized GIS was available, and analysis was done manually.
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Snow fences. Copper Mountain

STUDY, EXPERIMENT AND PREPLAN BEFORE BUILDING. Before apotential
ski area is developed, it is essential to conduct sufficient studies to determine the strong points
as well as the weak ones and what practices will work best. A bad situation can usually be
improved upon with good information. Conversely, areas without problems can be degraded if
mistakes are made.
Before Copper Mountain ski area development began in 1971, extensive feasibility studies were
conducted to determine the potential capacity of the area, the snow deposition situation, what
limiting factors existed that would affect an optimum development, and how the best assets of
the area could be utilized. Wind and snow deposition were recognized as potential problems,
and the proposed development area was examined on foot, on skis and with stationary recording
instruments. The mountain was designed with this information in mind. It has since become
one of the most popular and successful ski areas in Colorado.
Experimentation is often necessary before installations or slope clearing begins. Computer
modelling opportunities are often available and desirable, but field checking before irreversible
actions are made may be necessary. At Copper Mountain, extreme wind scouring was occurring
on a ridge important for skiing. This is visible on page 12, where there is an old burn.
Experimental snow fencing verified that deep snow could be drifted into key areas. This was
a key factor in determining trail and ski lift locations.
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GETTING SKIERS OFF
THE MOUNTAIN. A long
term vision of what a ski area
will be in the future is needed. It
may even reach beyond the
existing permitted boundary.
Plan for the long term skier
ingress to the most remote parts
of the permit area and for the
end of day egress back to the
base areas. If necessary, make
short
term adjustments.
Recognize that the options for the
long term needs must not be pre
empted.
There are many options for
getting skiers off the mountain
safely and efficiently at the end
of the day, including staggering
hours of skiing for individuals,
flexible ticket programs,
downloading lifts designed for
that purpose, or incentives to
leave early or late.
This ski run near the gondola at
Keystone, Colorado, is one of the
main egress runs on the
mountain.
Ski patrols install
fences on critical parts of the
mountain at the end of the day to
slow skiers hurrying to get down.
Congestion was also reduced
when a combination day and
night ticket was sold. However,
few ski areas have night skiing
which made this feasible.
Planning for skier egress requires good long term analysis of mountain capacity, egress
alternatives, appropriate construction, good management, suitable snow conditions, and provisions
at the base to handle the crowds as they accumulate. End of the day traffic on ski trails is
usually more critical than morning traffic, because of the high concentration of use when skiers
from the entire mountain area are leaving at one time.
14

Steamboat - 1970

ROADS - THE OLD DAYS. A road system should be one of the first planning items for
ski areas, and it should be done in conjunction with the conceptual development of the long
range ski trail system, uphill ski lifts, snowmaking pond and pump house facilities and other
major installations. Once in place, improperly located and designed roads can be a severe
detriment to high quality skiing, slope grooming, skier traffic patterns and other operating
procedures.

A well located, designed and constructed road system pays off. It can provide for economical
construction of facilities, cross slope patterns which are suitable ski crossings, effective snow
grooming, effective service routes for the life of the project and suitable egress routes to get
skiers of any ability level down the mountain.
There was a time when roads were constructed to virtually every ski lift tower and there was
little long range road planning at ski areas. These were the principal source of erosion and
sedimentation at ski areas. Snow grooming on the trails crossed by roads was difficult because
of the transition of the cut and fill slopes which groomers had to cross. Construction took
longer, because construction of roads could take several seasons, especially if moisture
conditions were unfavorable. The extra roads caused intersection problems as skier traffic
control became necessary. Properly built and maintained roads can be an asset to an area.
Compare this setting to those on pages 22 (Telluride) and 50 (Copper Mountain) where the roads
were preplanned, helicopters were used for lift construction, and decisions about clearing ski
trails and removal of timber were based on the objectives for which the ski trails were
constructed.

15
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ROADS - LOOKING AHEAD. Some roads are usually needed to build and operate a ski
area. The purposes and needs for each road should be anticipated, as they determine the type
and location of roads. Road location should be integrated with any proposed or potential ski
trails which may cross them so they will not interfere with snow grooming or skiing. If they are
to move skiers out of an area, that pattern should not interfere with general area skiing and
should be designed to accommodate that type of use. Plan before starting construction.
The access road to the Spruce Saddle lodge at Beaver Creek, Colorado, was located and built
to have little impact on skiing quality and grooming of ski trails. It was integrated with the
forest setting in a way that minimizes skier conflict where switchbacks are necessary. It is not
an eyesore from distant viewing points of the ski area. Sewer and water lines were incorporated
into the ski trails and revegetated.
Roads across ski trails on the steeper Aspen Mountain area had to cross steep terrain. At those
points, the road was reduced to a minimum width without any drainage ditches and out-sloped
to minimize the transition for skiers crossing the road. When in the timber, it was possible and
practical to have a wider, ditched road to control water runoff and maintain a serviceable road
bed prism. At Vail, the permittee constructed switchbacks in timbered areas unsuitable for ski
trails and used bin retaining walls to minimize the extent of excavation and earth embankment.
Many of these same access roads were also built on a grade which facilitated egress of novice
skiers off the mountain at the end of their skiing day.
At the Parsenn Bowl, at the Winter Park Resort, where a road to the bottom of a lift, accesses
the bottom drive and lower tension terminal. That lift extends above timberline, with no road
or consequential visual impact (See page 55).
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AIR QUALITY STANDARDS. The topographic features that make an area attractive for
ski area and resort development may also make an area prone to air stagnation conditions and
winter time inversions. Long term solutions such as reducing the need for motor vehicles in the
villages, by making public transportation and pedestrian access convenient should be considered
early in the planning stages.
A number of existing resort communities already exceed federal and state air quality standards
designed to protect human health. The Clean Air Act as amended in 1990 prohibits the Forest
Service from permitting any activity which causes or contributes to the violation of any ambient
air quality standard. Resorts near Wildernesses may have even more restrictions.
The major sources of air pollutants in existing ski area resort communities are fireplaces, wood
stoves and vehicle traffic. Contacting the appropriate State air regulatory agencies early in the
planning process, to identify air quality issues in the area under consideration, should save
additional time in the planning effort. One or more years of ambient air quality and
meteorological monitoring may be necessary to effectively predict the impact of new or
expanded developments.
Burning of ski trail clearing slash is often the best means of disposal. There are various ways
of achieving this without creating unacceptable air quality problems. Scattering in surrounding
forested areas may be unacceptable because of the fire hazard, aesthetics, and interference with
people who might be skiing among the trees. Extensive burying can affect the groundwater
relationships, soil stability and surface soil moisture because of compaction difficulties.
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SUN, ELEVATION AND WIND. Recognize that elevation, aspect, and wind may be
critical elements affecting the length of the skiing season and the quality of snow. A slow and
deliberate process with experimentation is often needed.
The importance of this will vary from one part of the country to another. Some areas have
marginal viability because they are too low for snowmaking or rain melts the snow. In the
Rocky Mountains, the weather is cold, and skier demand at most resorts drops late in the season
before the snow deteriorates. At Timberline Lodge, Mount Hood, Oregon, there is so much
snow above timberline that the south facing exposure above timberline is ideal for late season
skiing. In the New England and other eastern states, wide temperature variations followed by
periods of rain and freezing weather virtually make the length of the skiing season dependent
upon the amount and quality of the snowmaking.
Avoiding mistakes through advanced studies and planning can help avoid failure or expensive
corrective measures. Eldora Ski Area's north facing slopes are exposed to strong winds. The
runs were cleared by an earlier owner in 1971 without adequate knowledge about wind patterns,
intensity and effect. Experimentation with different snowmaking pattern alternatives was
accomplished before settling on a permanent installation design and digging pipe trenches. Such
wind problems, once created, are often difficult and expensive to correct, because trees grow
slowly in mountain environments. A slow and deliberate process with experimentation is often
needed.
Experimentation in order to get a high quality result, especially if it can be done without soil
disturbance, can have minimum adverse effects and still keep options open for alternatives.
18
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Photo by: Clyde Wiessner, Keystone Resort

EFFECT ON ANIMALS AND PLANTS. The effect ofproposals on animals and plant
species should be known, even if it occurs off-site. The degree of detail needed can be
determined through scoping efforts and knowledge of the area and situation. People are
interested in wildlife, for consumptive use, but more and more for viewing, study, and protecting
species within the world ecosystems. Threatened and endangered species raise special issues.
Potential impacts on them require consultation with the U. S. Fish and Wildlife Service and may
entail detailed analysis.
Animals — vertebrate and invertebrate -- and plants are valuable to people and ecosystems in
many ways. Viewing of wildlife is especially important to summer visitors but is becoming a
popular winter event at some resort areas. Modification of the vegetation changes the condition
of the wildlife habitat both on and off of the National Forest System lands. What may adversely
affect one species may benefit another. Habitats are dynamic and usually recover if not
overstressed.
Stream flow issues are often associated with snowmaking. Aesthetics and fishing may be
important. Water removed from streams and used for snowmaking may have an effect on
threatened and endangered fish. These are a complex resource areas, and proponents should pay
attention to the issues and be particularly well informed on the subject and case law.
This moose was crossing some lower ski slopes at Keystone, Colorado, when the gondola was
being constructed.
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CONNECTING THE SKIING PODS TO THE BASE AREA WITH SKI TRAILS.
Isolated base areas should be connected to public parking or public transportation centers with
ski trails when possible. This reduces the need for bussing, auto traffic, and other high cost
methods of circulating guests. Plans for skier egress to meet the long term designed capacity
should he part of the original master planning process.
Recognize that commitments in the form of skier rights-of-way easement, dedicated parking areas,
or some other form of area egress are needed before irreversible base area design commitments
are made. While the permit is for the use of National Forest land, the Forest Service has the
right to require that the master plan agreement be complete.
When Peak 9 at Breckenridge was being planned, the Forest Service required the operator to
acquire and dedicate a right-of-way between the Peak 8 area and the city of Breckenridge, and
to dedicate through the county or city, a high capacity parking lot. If this had not been done,
very likely the "Four O'clock Run" would have been part of a subdivision, and egress from the
Peak 8 area would have been inconvenient and difficult, perhaps across the mountain and down
through the Peak 9 egress. That would have caused congestion and skier dissatisfaction. It
should not have been the Forest Service that recognized this need, but the city and the permit
holder. However, it is the Forest Service's responsibility to ensure that, if National Forest land
is to be dedicated to ski area development, the need for these and other critical requirements are
recognized and dealt with early in the planning process.
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MOVING PEOPLE AT
RESORTS. Understand why
and how people are to be moved
from parking areas to ski lifts
areas and back, within a village,
and how convenient this would be
for people not living or staying in
the village.
In Europe, pulse lifts are
sometimes used to move people
when they need to get on or off a
lift at different places along the
route. They move short distances
along a cableway, slow or stop at
loading or unloading stations.
They have only a moderate
capacity so their use must be in
balance with the number of
people that must be moved within
a village in a given amount of
time.

Think about how pedestrians and visitors from
outside the resort area can getfrom one place to
another, especially in ski boots. The quality of
the walking experience can also be important.

It may be difficult or impractical to locate
parking areas conveniently to lifts, village
centers or lodging, because of terrain or other
factors. Yet day skiers as well as local guests
must have convenient access to facilities. There
are, and there will be more, innovative methods
and alternatives. Deciding on some options
early can affect how they are designed.
The pulse lift system shown at right is in
Mottaret, France; the system shown above is in
Alpe d'Huez, France.
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MIXING HOME SITES, ROADS, SKI TRAILS AND UTILITY SYSTEMS.
When residential developments are integrated with a ski area, the roads, ski trails, sewer and
water systems and other utilities should be planned together. While this is a responsibility of
the developer and the city or the county, the Forest Service has a role to ensure needed access
and skiing routes are available and perpetuated for the term of the ski area permit.

An entirely new residential community was created at Telluride, away from the original town,
adjacent to and within the ski trail area. Road gradients were not steep. A series of overpass
road bridges was constructed so the ski trails could pass under the roads. This works well, and
provides good ski-in and ski-out opportunities for homeowners. While expensive, the real estate
values were sufficient to make this approach practical.
At Snowmass, Colorado, home development occurred between ski runs, which required a
climbing, steeper roads to access home sites. There are many appropriate options depending
upon the individual circumstances.
Since the Forest Service issues permits to have recreation facilities developed for the public,
there should be long term assurances that the quality originally intended will continue. It has
been appropriate for the Forest Service to ski trail rights-of-way established across private lands
as part of the permit approval process. These could be to local government or they could be
specific requirements of the permit to ensure public access.
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SEPARATING PEOPLE WITH DIFFERENT ABILITIES. Think about how to
separate skiers that have different skiing abilities. There are several reasons for this separation.
They should not interfere with one another, a mixture of difficulty on a single trail may either
make the entire trail too difficult for the less able, or sections that are too easy for some skiers
may render the entire trail unpopular for that group.
Much depends upon available terrain, so there are many options. Advanced ability skiers will
ski intermediate skill trails, but intermediate skiers generally avoid the most difficult terrain.
Too much novice or intermediate terrain on an advanced level trail may cause the trail to get
relatively little use by advanced skiers. It is a matter of balance. Snow grooming can
deliberately be used to separate ability levels. It takes deliberate planning of lifts, trails,
grooming and other factors to give the customer the experience he or she is seeking.
Most ski areas have topography that enables skiers of different ability levels to ski in separate,
but interconnected areas. Here at Copper Mountain, runs are steep at the east end of the area,
and become gentle for beginners and novices at the west end. The operator further improved
customer service by installing full service eating, rental, and parking facilities to serve each
area, but interconnected them with ski trails and lifts. Consequently, the conflicts among skiers
of different ability classes is low and families or groups made up of people with varying skiing
abilities can find what they want and easily join each other during the day.
Some areas must separate these ability classes vertically on the mountain. In Aspen, Colorado,
Aspen Mountain has its easiest terrain at the top of the mountain. This is also the case at
Keystone, Colorado, where glaciers carved steeper slopes at the mountain base.
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MOUNTAIN RESTAURANTS. Mountain top restaurants at ski areas may be an
attraction for people, summer and winter. The appearance of the land and vegetation around
these centers of activity will give the visitors either a good or bad impression of how suitable ski
areas really are as a use of public land. There are important long term financial reasons to
spend the money necessary to have mountain trails andfacilities, attractive and environmentally
sensitive.
On-mountain facilities are expensive and by themselves may not profit center. Realize that
phasing of different levels of service at a ski area, over a period of time as areas expand and
utilization increases, can be an acceptable practice. The target capacity, identified in a long term
master plan, may not have to be installed initially.
As upscale restaurants are constructed high on ski area slopes, they will be attractive for dinners
and parties during the day and evening. Many evening visitors will not be dressed or equipped
to be outside in inclement or cold weather for long periods of time. The location and
management of the ski lifts that carry them must be such that safe evacuation can occur if
needed, and that visitors can be kept comfortable until they can be moved back to a base facility.
At the Keystone Resort, Colorado, a restaurant serving North Peak and the Outback areas was
constructed and a deliberate effort made to save certain trees and clumps of trees that would
withstand wind and have a good appearance. Disturbed land around the building and gondola
terminal was revegetated to provide a natural appearance. Boardwalks were installed to keep
the summer visitor off of the vegetation.
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FACILITIES FOR THE DISABLED. The Americans with Disabilities Act (ADA)
requires that people with disabilities have access to public accommodations.
People with disabilities have a remarkable ability to participate in strenuous activities. The
passage of the ADA signified the world's first comprehensive declaration of equality for people
with disabilities and made the United States an international leader on this basic human rights
issue. Our success or failure in keeping the promise of the ADA will affect the lives of millions
of people with disabilities, not only here in the United States, but throughout the world.
Good accessible design for outdoor recreation facilities and programs integrates the needs of allyoungsters, seniors, people with disabilities, and sports enthusiasts alike. Accessible design is
good business and if done correctly will serve us all for years to come.
Accommodating the disabled in major resort buildings has been well accepted, even though not
every part of every building is accessible. All activities should be accessible. The Betty Bear
ski touring hut, part of the 10th Mountain Division Hut Association system, is far removed from
the nearest plowed road in the winter time. Yet, it has been designed to accommodate people
with disabilities year around. All of the facilities are accessible in the summer time, although
the challenge level is greater than would be expected at facilities such as resort hotels or
airports.
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FAMILY ZONES. Skiers with different skills, especially beginners, novices and intermediate
skiers often feel more comfortable if they can ski in areas free offaster skiers. There are tactful
ways of guiding different ability class skiers to different areas without actually closing areas to
some users.
Steep slopes with deep moguls easily discourage the novice and even intermediate level skiers,
but well-groomed slopes are often an invitation to the fast skier. This is appropriate in many
places, but many customers want the security of the slower speed zones.
Rather than post speed restrictions or other rules, identifying slopes of this type as a "Family
Zone" subtly and effectively steers the faster and more aggressive skier elsewhere. Psychology
as well as technical ability is needed in ski area planning.
A good number of ski areas use signs like this to effectively separate skier groups without
relying on rules or restrictions. This is Beaver Creek, Colorado.
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TREE-SKIING. If tree-skiing areas are
being contemplated, they should be planned
in areas where slope and vegetation is most
suitable. Locate suitable ski tree areas
before opportunities are pre-empted by
completely cleared trails.
Some tree species tend to blow down if
improper silvicultural prescriptions, such as
thinning, are used. They may not be suited
for good tree-skiing. Wind firmness must be
developed, and may not be possible
depending upon the tree species and age.
Identify wind firm pockets of trees. Don't
be in a rush to make a tree-skiing run
perfect. Take several years. Don't preempt
your options.
This Priest Creek trail at Steamboat Springs,
Colorado, is one of the premier tree-skiing
trails in North America. Many conifer trees
are fully crowned to the ground, aspen
affords good sight distance, spacing is ideal
for making the long and rolling bump turns,
and it is easy and convenient to patrol.
Refer to the computer simulation alternative
on pages 30 and 3 1 which illustrates how the
visual appearance of this and other areas can
be predicted and controlled when trail
construction occurs.
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THE VISUAL APPEARANCE OF SKI RESORTS - People visit ski areas in the winter to have
a vacation in a pretty place, be with friends, and enjoy winter recreation activities. Ski resorts
also receive heavy summer use by people hiking, looking at scenery, and watching wildlife. They
should be visually pleasing in the summer as well if they are to attract customers and have the
reputation of being well cared-for environments.
Architectural and landscape design is important in the base areas as well as on the mountain.
There are many ways to locate ski lifts, to screen them in critical areas, and to otherwise
provide for the scenery without hiding the fact that these are ski areas. The color and
reflectivity of ski lifts has been an issue in some areas. Lifts should blend with the environment
to a reasonable degree. Facilities should be easy to maintain and effectively inspected to identify
metal fatigue or other problems. Internationally, galvanaizing of towers, sheave assemblies and
chairs has met both objectives. Visual objectives can be met in a variety of ways, and the
permit holder has the responsibility to achieve them. The Forest Service establishes goals which
the industry should be able to meet over a reasonable time period. The overriding goal is that
the developments be aesthetically pleasing, acceptable to a critical public, and that principles of
good scenery management are utilized. A Forest Service reference text on this subject is
Agriculture Handbook No. 617, United States Department of Agriculture, Forest Service,
National Forest Landscape Management. Ski Areas. Volume 2, Chapter 7. 1984.
These light colored, anti-corrosion treated towers at Copper Mountain are acceptable because
is was proven through study that within three to five years, they would darken adequately.
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An enhanced version of the computer printout of
the PERSPECTIVE PLOT depiction.

Tree edges added to the terrain depiction.

A quick dri-mark sketch enhances the presentation.

Tree massing only, without the terrain model.

SCENERY MANAGEMENT PRINCIPLES. Scenery resource management principles
should be applied to all phases of the design process, with emphasis on using the principles
shown in Forest Service, USDA Handbook 67, National Forest Landscape Management, Ski
Areas, Volume 2, Chapter 1 or more recent publications. The effects of a project should be
analyzed from the standpoint of specific design features but also from the standpoint of the
project's overall design theme. The use of graphics computers can be of great assistance in
making design decisions.
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COMPUTER GRAPHICS, AS A DESIGN TOOL, CAN HELP PLANNERS
VISUALIZE CHANGE AND ENHANCE PROPOSALS. Computer and graphics
technology is readily available to help planners visualize the effects of various alternatives before
any trail clearing or construction begins.
Modern computers can use digitized topographic and other data, combined with a variety of
other programs, to analyze the interrelationships between resources and development
alternatives. Because this technology is available at a reasonable cost, it should be used when
there are complex visual or other resource issues.
In this case, topographic and tree density information was correlated with a view from a
sensitive view point, and the effects of various ski trail and tree density alternatives were
explored. One photograph shows the situation before trail enhancement, another shows the
topographic features, and the third shows the predicted effects of a trail widening and tree
removal in a glade area. The pattern was first identified on a planimetric map, then digitized
into a computer data base. The effects of various alternatives could then be shown.
Advancements in Geographic Information Systems will continue. There may be many various
factors which can be interrelated and analyzed. Caution is needed to limit the variables to those
which will actually help improve decision-making, and which can be analyzed with sufficient
accuracy to provide meaningful information to planners and decision-makers.
Integration of scenery, silviculture, skiability and other planning factors is the objective. They
are also useful in presenting plans to the public so they can visualize proposals and information.
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SKI PATROL AND EMERGENCY CARE. Ski patrol and emergency aidfacilities are
needed at all ski areas. There is a tendency for some areas to rely on local clinics for
emergency care once the ski patrol has completed their first aid and taken the injured person to
the ski area base. Whatever the process, it must be adequate to provided the needed emergency
care for people who are injured at ski areas until they can be safely delivered to a local and
qualified facility, or transported out of the area.
Large ski areas have their own professional mountain skiing safety staffs, or ski patrols. Often
they augment their operations with members of the National Ski Patrol System (NSPS), even if
they are no longer recognizable as being different from the professional cadre. Small, weekend
areas, may rely entirely on the NSPS. The NSPS now provides training material and services
to both volunteer and professional patrols when they work together.
Patrol facilities may be needed high on the ski slopes in order to ensure prompt dispatch to assist
an injured person. This is less important at small areas where dispatch from a facility at the
base is sufficient. The public is now expecting more than just basic first aid services. Qualified
Emergency Medical Technician skills are now common, if not required by certain ski area
operators or insurance carriers. Sophisticated communications systems are the norm at most
large resorts. Availability of medical facilities nearby, or heliports suitable for flight-for-life
helicopter services may be needed. The Forest Service should anticipate these needs when
negotiating master development plans and operating plans with area managers.
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UTILITY SYSTEMS.
A comprehensive utility system
network plan should be identified
early in the planning process.
Ultimately, it must serve a variety of
facilities throughout the mountain
resort. Current technology allows
these to be buried underground or

located in ways which do not detract
from the scenic environment.
Electric power distribution lines can
usually be buried. This is often a
less expensive long-term alternative
to over-head lines. Snowmaking
compressor buildings, sheds, and
other structures can usually be placed
away from areas of concentrated
skier use and activity if these needs
are anticipated in advance.
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HISTORIC AND ARCHAEOLOGICAL RESOURCES. The National Historic
Preservation Act requires that cultural resources eligible for the National Register of Historic
Places must be identified. Surveys are needed on National Forest System lands to determine
their presence and significance. Market benefits to resort operators can be substantial, as one
of the main western vacation attractions are the historic and other cultural sites.
Mountain resorts often have many old structures which can be stabilized and retained to provide
character to the recreation value to their areas. These and other remnants of the past may have
historic value and also because they are important recreation and tourism resources. Historic
and prehistoric cultural resources are not renewable if they are lost through development or
neglect. Our laws require that we inventory lands owned by the United States for these heritage
resources before any land disturbing activities take place. Sites eligible for addition to the
National Register of Historic Places are to be identified. Action is taken to protect avoid, and/or
possibly interpret eligible sites and allow development to proceed.
At some ski areas, some historic buildings like these at Telluride have been protected and
integrated with new facilities into their operations. The public has a strong and genuine interest
in these cultural resources. Protection and interpretation is not only the right thing to do, but
can attract visitors and have a positive economic effect.
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SMALL AREA VIABILITY. TTzere w a public benefit in keeping small ski areas viable,
especially those that serve nearby communities and are the places where families learn to ski and
appreciate the sport. Sometimes extra effort by the land manager is needed. However, there
is also a time to acknowledge that some of our earlier ski areas are no longer be viable, and
when they close, they may not be reopened.
Some areas that close have long term potential to reopen because the outlook for a population
base, customer preferences, improved access, changing technology and other factors change the
economic outlook. Land managers must decide if the potential for reopening should be retained
in the Forest Plans or if the land should be dedicated to other uses.
Forest Service managers must be fair and consistent with all area operators. However, they
should realize that small areas that are struggling to succeed may not be able to afford long
range expansion planning when staying open is the immediate objective. Often these areas lack
skilled planning staff. Likewise, some Forest Service units with small ski areas lack experienced
winter sports specialists. Sharing of skills among Forest Service units is especially important
in cases like these.
This Summit Ski Area in the town of Government Camp, at the base of Mount Hood, has been
a main stay in the Portland, Oregon, area for giving young people an economical opportunity
to develop skiing skills. It has also been a snow play area for youngsters not yet ready or able
to start skiing. Another area, the old Meadow Mountain ski area near Interstate 70 near Vail,
Colorado, has closed but is now a popular winter snow play area with a plowed parking area
and sanitation facilities. If ski areas are closed and parking areas kept open, appropriate health
and safety administration may be needed.
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3. ECONOMICS, FINANCE AND PRICING
A PHILOSOPHY AND PRINCIPLES FOR DEVELOPMENT OF MOUNTAIN RESORTS
USING NATIONAL FOREST LANDS1
The Forest Service policy is to provide a business climate which will attract investors to build
and operate high quality resort facilities. Most of the successful ones use a combination of their
own private land as well as National Forest System or other public lands. The Forest Service
intends to be businesslike in dealings with these investors, yet realizes that their long term
objectives may not be entirely the same as those of the Forest Service or the general public.
While the Forest Service relies on private investors to provide developed downhill skiing for the
public, it provides an opportunity for them to make a reasonable profit and expects them to grow
and remain viable over the long term. The public interest must be protected. These are some
principles to consider when applying to use National Forest System land:
The Forest Service will not allow private business decisions that are made freely and
independently by the permittee, and presumably in the best interest of the private
investors, to work to the disadvantage of the American public.
The permittee has a great many reasons for making business decisions affecting a broad
range of corporate interests; such as debt service, real estate sales and rentals, and taxes.
Many of these interests are unrelated to the business of operating a ski resort, which
typically is only one facet of the business enterprise.
It would be unreasonable to allow business decisions in which the public has no role to
adversely affect the public's interest. While corporate executives can distribute the
benefits and risks of their decisions over a wide range of businesses, the public cannot.
The public's interest is tied solely to the fortunes of the ski area authorized by the
permit.
The situation is clear and predictable. Business decisions can be and are made with full
knowledge of how their fees and permits will be effected.
Such principles may be inconsistent from the point of view of the ski area operator or industry
whose objectives may be to maximize their financial returns or other benefits, but it is entirely
consistent from the point of view of the American public. Given the increasingly complex web
of corporate structures and financial moves, it is the only policy that can protect the public's
interest.

'Gary E. Cargill, Regional Forester, Rocky Mountain Region, 1986-1992
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FINANCIAL CAPABILITY. Developers building new or expanding resorts need the
capital orfinancial backing necessary for the initial development stages needed to position them
in a long term competitive position in their market area. They must have the funds needed to
create a viable resort and continue operations until they have a positive cash flow from their
operations. Recognize that operations must be profitable on their own, without support of real
estate sales. Real estate ventures should be relied on only to supplement income. The fortunes
of the communities that support the resort are dependent upon the resort's long term viability.
The public owning the land deserves to have their lands managed in a businesslike manner and
provide resources, services and income over the long term.
The Forest Service has an obligation to evaluate the financial strength and management capability
of permit applicants and to be comfortable with these qualifications before permits are issued
authorizing development and operations.
Forest Service line officers are responsible for
administration of permits authorizing large businesses which lead to development of dependent
communities. They have a responsibility to be businesslike in dealings with permit holders, and
understand the implications involved with community development, stability, and life styles of
local residents and the general public using the areas.
Construction of Colorado's Telluride ski area began in 1972, after several years of planning.
The developer's concept was not to develop real estate in the original town, but on the flatter
slopes beyond this steep mountain face. That investor was replaced with a second one, who has
had the capital to make needed mountain investments, develop the real estate potential, and to
carry debt until there is a positive cash flow.
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COMPETITIVE PRICING OF SERVICES. When a competitive market exists for a
product, and there is more supply than demand, it is probable that prices charged will be
reasonable. This theory has workedfor prices chargedfor skiing and other services at ski areas
on the National Forests. It has also resulted in continuous capital investment in better services
and facilities for the skier and a high level of customer satisfaction.

The Forest Service reserves the right to review and approve prices for services charged by a
permit holder. Since the late 1970's, the Forest Service policy has been to allow the market
place to function freely if there is sufficient excess capacity during the winter to keep prices
competitive. Prior to this there were complaints of long lift lines and concern that the service
did not seem to be worth the price.
Since then, the amount and quality of service has stayed ahead of demand, and the industry
generally is now concentrating on improving the quality of services since lift lines are no longer
a problem for the skiers at most resort areas.
In order to maintain investor confidence in operating on public lands, the business outlook
should be reasonably predictable. The ski area permit holder has the exclusive right within the
permit area to conduct those businesses which are dependent upon installed infrastructure. Ski
schools are an example because skiers need lifts, restrooms and food facilities and because the
school is an integral part of the skiing operation. However, outfitting and guiding operations
for hunting in the off-season, or interpretive programs may not be restricted to the ski area
permit holder.
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4. WATER, SOIL, AIR AND MINERALS

WETLAND VALUES. Wetlands have some of the highest ecological diversity in the vicinity
of ski resorts. It is no longer possible to build ski resort communities by filling wetlands as it
was in the 1970's. The value of wetland flora and fauna to society, and the laws that pertain
to them, have changed the way ski resorts can be built both on public and private lands. As ski
resorts and communities are created or expand, there are opportunities which should be
investigated which can preserve wetland values and benefit the developers, private land owners
and the general public.
A ski area proposal on the San Juan National Forest had extensive wetlands in the private land
valley area. The original concept was to build a base village in the valley bottom. The
landowner recognized the value of the valley wetlands and environment and developed plans to
retain the valley in a near natural condition and build the base facilities and housing on a hillside
bench, which was also private land.
During the early years of public lands settlement it was the low, fertile and wet lands that were
settled and became private lands. Now these same attributes around ski areas may be more
valuable in open space than developed as resort base areas. When the higher lands on the
National Forests may be drier, and suitable for base area development, land exchanges may be
beneficial the public and the ski resort developer.
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DETERMINE WATER RUN
OFF
PATTERNS.
When
planning ski trails, determine where
the water is going to flow, how much
there will be, what effect it will have
on the ski runs, and the type of soils
that are effected.
It is usually not desirable to reshape
mountains in order to create new
drainage patterns although reshaping
can enhance the continuity of certain
terrain. Nature determined the basic
runoff patterns over the millennia.
In the early days of ski trail
planning, emphasis was often limited
to the functioning of the ski trails,
without adequately considering what
the water runoff would do to ski
trails or to future expansion plans.
Following the construction of the
Lodgepole run at Vail, Colorado, a
stream ran down the middle for
several years, affecting the skiing.
Eventually the problem was solved
using a culvert buried in the ground.

Lodgepole Gulch, Vail, 1971
Mountains were shaped with deep ravines because of erosion. Most of this happened when there
was little ground cover to protect the soil against water action. As more land is cleared to make
ski trails, and runoff patterns are altered, the problem of maintaining streambed stability and
preventing erosion worsens. Hydrologists can help planners predict the long term intensity and
affect that land clearing will have on a single trail or an entire trail system within a watershed.
Planners should think long term before cutting the initial trails.
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MEETING WATER QUALITY STANDARDS. D«n/ig ^/ area construction and
operation, there is a continuing need to protect water quality and to meet certain standards. The
ski industry has been responsive to this need. Many states have strict water quality standards
which must be met. Domestic water sources, recreational waterways, aquatic habitats and other
values are at stake. There is need for both temporary and long term protection.
Many methods are available to keep sediments out of streams. While the problem can be
minimized through good road, ski trail and other facility location and design criteria, direct
prevention and control measures are often needed.
The Keystone Gulch road accessing the North Peak and Outback areas of the Keystone Resort
in Colorado was near the creek and needed widening and improvement in order to provide
access and serve as the corridor for buried utilities. Plastic barrier screening kept siltation out
of the streams; settlement ponds near the ski lift terminals trapped sediment.
Roads are the source of most man-created sediment on the National Forests, partly because of
their long term use, maintenance and reconstruction activities, and continuously exposed soil
surfaces. Newly constructed ski trails will erode causing both soil loss and stream sedimentation
unless appropriate preventive measures are taken during and immediately after construction.
These and other requirements create long term financial obligations for the developers.
Therefore it is prudent to minimize the amount of road construction and other soil disturbances
which may become continuing expense liabilities and cause degradation of stream quality.
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RESOLVE ISSUES EARLY . There are apt to be wetlands both in the base areas and on
the areas planned for skiing or other development. Resolving issues before making final
development plans will save time and money. Be prepared to make location and design changes.
Recognize that agencies other than the Forest Service are involved in the permitting processes.
Most new ski area development or major expansion will have wetland issues. They affect
private as well as National Forest System lands. The Clean Water Act, the National
Environmental Policy Act, the Endangered Species Act and the Fish and Wildlife Coordination
Act require evaluation and action. Permits are required from the Corps of Engineers when
wetlands are effected. The Clean Water Act is administered by the Corps of Engineers with
input from other agencies including the Environmental Protection Agency, the U.S. Fish and
Wildlife Service, and the individual states.
Definitions of wetlands and requirements may change from time to time. Deciding how to avoid
or mitigate adverse effects, and deciding which wetland areas may be eliminated by
development, requires technical knowledge, disclosure, mitigation and time.
Because of time constraints and huge investment in the South Peak expansion project, it was less
expensive for Keystone Resort to construct this ski trail and loading structure over this wetland
than to wait for approval to use earth fill and culverts. Furthermore, they considered it a good
thing to do and received an environmental award for their effort.

42

GEOLOGIC LAND MASS STABILITY. Characteristics of land mass stability are
important elements in the initial environmental studies. In severe cases, this can be a factorfor
limiting or denying approval, as was the case here at the proposed Wolf Creek Valley site in
Colorado. Because of soil instability and other factors, that site is no longer a designated
potential winter sports site in the San Juan National Forest Plan.

Such findings would indicate a need for more intensive analysis in critical areas before a master
plan would be accepted or specific project development approval given. Initial planning must
recognize land instability potential and relate the effects of clearing, water runoff, soil moisture
changes relative to slumping, and other factors. If they exist and master planning is allowed to
proceed, intensive analysis would be needed and prescriptions developed to support any proposed
action.
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SOIL PROTECTION. The surface soils at ski areas are critical to long term viability and
public enjoyment. Their characteristics should be understood and practices followed which
maintain the fertility, stability, aesthetic appearance, and productivity over time.

Knowledge of soil resources is critical in the evaluation of a proposed ski area development.
The basic limitations and suitability of a site are largely determined by the kinds and nature of
the soils present. The Forest Service is required by law to maintain the long-term productivity
of an area for future generations and continued public enjoyment. Knowledge of the soils being
impacted and their properties will, in part, determine whether or not a proposed development
can proceed. Development can occur when it is shown to be compatible with the management
of the soil resource. A soil survey report facilitates the environmental analyses for proposed
projects. They should include a brief description of the compatibility of the soils for the
development being proposed. The analyses should address potential hazards and limitations and
clearly present the measures necessary to maintain soil resource protection.
Use of validated prescriptions for the timing of soil disturbance, planting the correct seed
mixtures, fertilizing, physical protection against water erosion, and effective follow-up can
usually make it possible to build and maintain ski runs, access roads and other developed areas.
People visiting ski areas, especially in the summer, expect and deserve to see reasonably natural
ground cover conditions. There will be a long term benefit to ski area operators, and in turn
to skiers, if soils and vegetation are protected, especially in the more sterile areas on a mountain
where regeneration is difficult and time consuming.
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PHOTOGRAPHY/PHOTOGRAMMETRY.

77ie MK o/ ji/^te flgna/ oblique

photography with a small format camera should not be overlooked when studying terrain for
future development. This view can provide a broad insight to the characteristics of the land.
While it is no substitute for more sophisticated photogrammetric processes used in making more
exact measurements, it can enable experienced and inexperienced people to recognize broad
geological features.

Digital imaging can now enable photographic processors to insert in photographs proposed
developments and also to eliminate trees or other items in order to accurately depict alternative
proposals. This is especially useful when proposals are controversial and when either developers
or opponents want visual commitments of what a proposal will be. This was done successfully
by Vail Associates, Inc. when showing property owners in Beaver Creek what proposed
developments would be when preparing a revised Planned Unit Development.
At one time planners at Vail, Colorado, proposed a chairlift in this area, South Game Creek
Bowl. They had not recognized the geologically recent landslide which had occurred in the area,
which is clearly visible in the aerial photography. While it would not necessarily preclude such
development, its presence and characteristics would have to be known in order to prevent further
movement.
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MINING CLAIMS, PATENTS AND LAND OWNERSHIP ADJUSTMENTS.
Exchange of lands between the Forest Service and winter resort developers can benefit both those
public service operations and improve the National Forest land ownership pattern for the benefit
of the public.
Recognize that there are relatively few sites suitable for winter sports resort development. Most
development in the foreseeable future will occur through expansion of existing areas or
development of nearby sites that benefit from existing access roads and support infrastructure.
Private land patterns exist because of past agricultural or mineral grants or claims and not
because of suitability for community development. There are many private land tracts inside
Wildernesses or desirable for recreation which can better serve the public than some tracts
adjacent to developing ski resorts. Small amounts of land near ski resorts, where the wildland
character is already diminished, can be exchanged for these wilderness in-holdings or other areas
of land having high recreation or ecological value.
It may also be desirable to acquire parcels, such as the one shown here between the Eagles Nest
Wilderness and Interstate 70 highway (constructed since this photo was taken) which separates
it from the Copper Mountain Resort. This is a view of the Copper Mountain resort site in 1970
before any development began and before the interstate highway was constructed. Compare it
to the opposite photograph showing the area in 1990. A land exchange was completed in 1992
that expanded the private base area at Copper Mountain in exchange for lands with high
recreation value in Spearfish Canyon, in the Black Hills National Forest in South Dakota. The
lands were owned by the Homestake Mining Company. There are many examples where
cooperation between the mining companies and the Forest Service have resulted in acquisition
of recreational land for the public.
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MINING, AND MINERAL WITHDRAWALS. All ski areas and areas designatedfor
winter sparts sites in Forest Plans should be withdrawn from mineral entry. Check the county,
Bureau of Land Management and Forest Service land status records for encumbrances before
beginning a project to be aware of existing or potential problems.
This is important because existing legislation allows the public to make valid land claims where
there is sufficient mineral value. The Forest Service and the Bureau of Land Management have
only limited control over the development of minerals found on National Forests and Public
Lands pursuant to the U.S. Mining Laws (Public Domain Lands) Act of 1872.
It is not reasonable to expect investors to build major winter sports resorts if they cannot expect
the areas to be protected from mineral development. The Forest Service supports withdrawal
of areas to be included in permits. Assessments should be made for areas having expansion
potential to determine the mineral character so appropriate decisions can be made.
In some cases, valid mineral claims or private mining land patents exist within the confines of
ski areas. It normally is in the best interests of the resort area owners to acquire patented lands
within the ski area boundaries if there is any likelihood that mining operations will start up or
if the private land owners will demand their right of access. The validity of unpatented mining
claims can be challenged but claims remain a threat. Copper Mountain Resort, shown here, was
developed before lands were withdrawn. Some new claims were staked, and the permit holder
needed to resolve a problem which could have been prevented had the lands been withdrawn
earlier.
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5. FOREST HEALTH
years, requires that vegetative management
plans be prepared for the ski areas. This act
gives the Forest Service strong direction to
manage the forest health at ski areas. It is
good business for any landowner to reinvest
in an asset which is producing income and
other benefits.
Currently, federal
appropriations have generally not been used
for timber stand improvements within ski
areas, but it can be done. Collections from
timber receipts of timber sold at ski areas
can be placed into the Knutzen-Vandenberg
Act (KV) fund for improving productivity
of the forest, but these amounts have always
been small because timber values at ski
areas have been low. Considering the
income produced from every acre of cleared
ski trails on the National Forests, it would
make good economic sense to establish
timber stand improvement priorities based
on these values. In 1992, income to the
United States in the form of use fees from
ski areas in Colorado was about $400 per
acre for trails that had been cleared of
timber. At one area in New Hampshire it
exceeded $1,000 per acre.

Long term forest health is essential to the
long term viability of both the ski resorts
and dependent resort communities. One
only needs to look at photographs of western
mountains 100 years ago to recognize • the
incredible changes that occur over a
relatively short period of time. Ski area
permits are issued for periods of up to 40
years, and many ski areas have been
operating for over 50 years.
Maintaining forest health on the ski areas
requires a long term commitment and
implementation of sound vegetation
management practices.
Maintaining tree
health is only a part of the process.
Maintaining an overall ecological balance
throughout the entire permitted area will
tend to minimize losses from insect and
disease outbreaks and from fire. Tree
thinning practices which regulate the tree
stocking density of tree cover next to ski
trails can help maintain vigorous forests.
Hazards from insect and disease activity
should be managed on a drainage basis in
order to maximize area benefits in
maintaining forest health. Change in nature
is a constant variable. The most dramatic
changes in nature are brought about by
forest pests, fire, and man's activities. The
amount and types of fuels in an area provide
insight about wildfire risk. This risk can be
reduced over a period of time through
effective fuel treatment. High fire season
risk because of weather is less predictable.
Insect and disease activity rises and ebbs in
cycles, but the long term situation is
predictable and varies depending upon the
type, mix and ages of the species involved.

The Forest Service and the ski area
operators are not the only ones that will
benefit economically from maintaining
healthy forests around ski and mountain
resorts. The business created by the resort
communities usually exceeds that of the ski
areas. Communities are dependent upon the
forests and it is logical that they, in time,
should participate in this effort. There are
opportunities for this to happen through the
Forest Service's State and Private Forestry
Rural Area Development program, or other
programs in cooperation with the State
Foresters.

The National Forest Ski Area Act of 1986
which authorizes term permits for up to 40
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PLAN LONG TERM, SET PRIORITIES. Maintaining long term forest health is
necessary if the ski area and nearby resort villages are to remain viable over time. Within ski
area boundaries, especially, priorities for tree stand treatment are needed.

The Ski Area Act of 1986 requires that vegetative management plans be developed and
implemented for the ski areas. The Forest Service State and Private Forestry staff has
responsibility for assisting private landowners through State Foresters and for certain forestrelated Rural Area Development programs. Help is available to ski area operators and private
landowners.
Within ski areas the first priority is to treat forest areas that are necessary to sustain the viability
of existing ski trails. Then the forest stands should be treated that may be used for skiing in the
future. As new ski trails are added, and space between ski runs narrows, the susceptibility of
trees to windthrow, sun damage and other threats may occur. Much depends upon the species
makeup and the age of the trees when a ski area is developed.
If too many trees are removed, or die because of age or other undesirable causes, adverse affects
of sun and wind, undirected skier movement and other problems that effect skiing quality, are
likely to occur. Further, with limited supplies of water for snowmaking and the high cost of
installing and operating snowmaking equipment, corrective solutions may be difficult and
expensive. Maintaining forest health is good insurance.
Since water for snowmaking is limited, care must be taken not to create more clearings needing
extra snow than can be covered with the available water supplies.
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EFFECT OF ROADS ON SKI
TRAILS, SKIING QUALITY,
SAFETY
AND
FOREST
HEALTH. Note that these steep
ski slopes in the steeper terrain areas
of Copper Mountain Ski Area have
no intersecting roads cutting into
them. Skiers can ski from top to
bottom without a concern about other
skiers cutting in front of them from
side roads. Road cuts have not
become a hazard to skiers who would
cross them. This is intentional but
makes forests more difficult to treat
commercially.

Copper Mountain Ski Area showing chair lifts and
ski trails that were constructed with minimum use
of roads.
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While it is desirable to utilize timber
cut for ski trail clearings, these are
examples of trails where timber
removal might not be required or
allowed because of effect on skiing
quality. It might have been possible
to build roads to make timber
removal practical but the recreation
and economic values of the skiing in
this case made such construction
unwise.
There are benefits to
minimizing the amount of road
construction in order to improve
skiing and scenery quality.
While protecting and enhancing the
vitality of the vegetation may be
more expensive without an extensive
road system, the Forest Service and
ski area operators must recognize
that forest management must be
tailored to enhance and maintain
recreational values.

HABITAT MANAGEMENT. The effect of ski area development and operations on fish
and wildlife habitat should be well understood by ski area management and planners. The
Forest Service has the responsibility to manage habitats, and state wildlife agencies are
responsible for the animals. Suitable habitats are the key viable wildlife populations. Ski area
operators can benefitfrom supporting programs since the public and their customers have shown
a strong interest in wildlife. Viewing wildlife and interpretive wildlife programs enhance the
recreational opportunities available to customers. It is usually possible to accommodate wildlife
needs without seriously encumbering development or operations.
Fish and Wildlife Service study requirements about threatened and endangered species are often
based upon the juxtaposition of habitats which might indicate species presence, or could sustain
the species. Habitats can take many forms. Food and cover in the summer and hunting seasons,
winter range, spring elk calving periods, protection from loose dogs, minimum stream flows for
fish, aquatic biology and heavy metal content, and water temperature are a sample of habitat
considerations.
Vail and Beaver Creek Ski Areas have a variety of long range wildlife habitat enhancement
programs being conducted in cooperation with the Forest Service. They include programs for
elk which will improve viewing by the public and reduce their dependence on the Vail valley
where people live; introduction of bird nesting houses to substitute for some of the soft and hard
snags which were removed in the vicinity of ski trails to improve skier safety; and revitalizing
aspen clones to improve habitat for elk and other species. Other ski areas have similar programs
intended to enhance habitats, provide for public viewing and interpretation of wildlife and their
relationship to their habitats, and to demonstrate their commitment to wildlife enhancement.
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TIMBER VALUE. The value of timber at most ski areas is incidental to the value of the
service to the public provided by skiing. While the Forest Service has the responsibility to
receive fair market value for timber removed from a ski area, there are other values which make
its removal secondary to ensuring that the best possible facility is built for the benefit of the
public.

In order to meet USDA program objectives at ski resorts, there is often a need to have timber
or forest products removed. Since the quality of the ski area is a main objective, it may be best
to have timber removed by the permit holder through an operating plan authorization rather than
by a commercial timber purchaser through a sale contract. Appraised values may be different
from those of normal sales because of coordination with concurrent activities on the site, delays
which could adversely affect the logging operations, concurrent vegetation management on ski
trails, and other environmental factors. All affect the market value of timber being removed.
The Rocky Mountain Region has developed policy on timber disposal at ski areas. In some
cases the Forest Service, in consultation with the ski area operator, may agree that timber should
not be removed from the slopes, and it is then appropriate that there be no charge for the timber
because in effect it has no commercial value. The developer is responsible for all removal and
disposal. If it is to be sold, it should be for the actual value at that site, not an average for a
region. Consider the special situations which are different at ski areas than in a general forest
environment which affect the real value of trees standing on the stump. If there is no market
and removal would be acceptable, it is appropriate to allow the timber to be disposed of at
minimum or standard rates, and not for settlement prices, because the removal is intended to
support the recreation development program of the Secretary of Agriculture.

52

TIMBER DISPOSAL OR SALE AT SKI AREAS. When large amounts of timber must
be removed during ski area development, an accurate and prudent assessment of how and if to
remove timber is needed.
The Forest Service, historically, has been good at estimating timber values, determining how
to remove it for manufacture, and planning for reforestation. Ski areas present a new challenge.
What can logically, or should be removed in order to recover the timber value for the
Government? How can that goal be balanced against practices needed to optimize the long term
recreation, scenic, and financial value to the public obtained by ski area construction?
Because of the scattered nature of the timber in the south facing foreground, timber removed for
trails and lift construction in the China Bowl area of Vail was disposed of in place and not
removed. Across Two Elk Creek, on north facing slopes, timber is larger and merchantable.
It must be hauled uphill. Forest Service managers must decide if they will require timber to be
removed, if they will allow it to be removed, or if they will require it to be disposed of in place.
It is an interdisciplinary matter, but mainly driven by the need to develop the optimum quality
recreation facility for the public in the long run. People need to understand the value of the land
and the purpose it will have when making these decisions. For example, in Colorado in 1992,
the average cleared ski run earned about $400 per acre in use fees. The economic importance
of healthy forests is even more apparent when recognizing that these fees represent only a small
part of the ski area income, and that the ski area income is only a small portion of what visitors
pay to ski. All are dependent upon the viability of the ski slopes.
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BIOLOGICAL DIVERSITY.
Ecosystems that are diverse,
biologically, tend to be more stable
than those that are not.
The
diversity of plants and animals in an
area helps an ecosystem recover
from disturbances. Diversity also
adds to the visual character that
makes ski areas attractive summer
and winter.

Ski areas are not an island in a
forest, but influence and are
influenced by the surrounding
ecosystems.
The dead trees visible here at
Snowmass Ski Area, Colorado, are
not much of a fire hazard and can
eventually become homes for a
variety of birds and other wildlife.
Tree islands or individual trees not
only add character but also depth
perception for skiers.
Care is
needed when they are selected to
find groups of trees that may have
grown in open clumps, have
reasonably full tree crowns, exhibit
some windfirmness and will be
resistant to sun scalding.
Maintaining the long term health of
islands is important if there is a need
to keep them. If they begin to die,
establishment of new ones within an
open slope will be very difficult
unless there is fencing or other
artificial protection.
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PARSENN CHAIRLIFT

PROTECTING VEGETATION THAT IS HARD TO REGENERATE. Vegetation
on high altitude soils is easily disturbed and difficult to replace. When there is a need to protect
the vegetation and soils for scenic reasons as well as for erosion protection, achievable
procedures are usually available.
Having high quality vegetation on cleared ski runs and around lift terminals and day lodges is
important. It not only prevents erosion but provides good looking, natural appearing settings
for summer users who visit these areas and walk the trails between the ski lift terminals and the
base areas. The cost to do this is relatively minimal when compared to the cost per acre of
clearing ski trails, installing snowmaking equipment, making a foot of snow on an acre, and
other profit making investments which a ski area developer takes for granted when developing
a resort. The developer should recognize the financial and social implications of presenting good
looking settings to the public, year-round.
When proposing trail development at sites like this, at high altitude or elsewhere, short and long
term programs are needed that will lead toward re-establishment of natural species. Methods
can be learned at high altitude revegetation conferences or through in-house or consultant
agronomy experts.
The Parsenn Bowl lift, at Winter Park, Colorado, was installed without building a road to the
top terminal. Lift tower foundations were dug by hand, or with light equipment, which did not
require construction of a road. Summer visitors to this area appreciate the low impact that this
facility has on the landscape. Skiers appreciate the absence of road transitions.
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REFORESTING CLEARED
AREAS TO IMPROVE
SKIING AND TRAILS. New
forests often need to be planted in
order to improve circulation, to
eliminate old trails which no longer
meet customer needs, or to restore
areas damaged by fire, insects or
other causes.

Many ski trails cut in past years
were not suited for current skiers or
were cleared without the benefit of
long range ski trail pattern planning.
There is evidence of regrowth at
places like Aspen Highlands, Vail,
Winter Park and other areas. At
these areas, ski runs have been
fenced to protect the young tree
growth from damage or to prevent
skiers from entering areas considered
unsafe or not patrolled.
This trail at Winter Park, Colorado,
to the right of the ski patrolman, has
been replanted and fenced.
It
separates two different ski trails.
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REPLACING THE
EXISTING FORESTS
WHEN THEY LOSE
VIGOR
"Jeunes boisements "
"Ski hors piste interdit "
"Young tree plantation "
"Skiing off of the packed
trails is prohibited "

Decide which forest stands
adjacent to ski trails need
treatment to improve health
and those which may need
regenerating within 20 to 30
years. It is smart to begin a
program before it is needed.

This forest area between ski
runs at Serre Chevalier ski
area in France has been
fenced off with fine netting
and signed to prevent skiers
from destroying small trees
that have been planted to
eventually replace a declining
European larch forest.

It is necessary in many areas to increase the vigor of existing forest stands next to and between
ski trails and to begin replacing forests of declining vigor.
If it is important to have forests where people can ski off trails and in the forest, or "tree
skiing", make long term zoning plans. When young trees become re-established in an older
forest a decision will be needed whether or not to cut them back down, or to move skiers into
another area in order to allow the original area to become regenerated with a younger stand of
trees. This requires long term planning, recognizing that the ski area will be occupied by future
generations at some future time.
Design, timing, skier education and acceptance is necessary to avoid skier temptation and
negative public relations. People will want to ski in areas where the trees are thinned and young
trees are being protected.
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LIFT CONSTRUCTION
TECHNIQUES
TO
PROTECT
SOIL,
VEGETATION,
WATER AND SCENIC
VALUES.
Helicopters
used for ski lift construction
eliminates the need for roads
to individual tower sites,
reduces construction costs
and gives a positive statement
to the public that facilities
can be built without creating
environmental or visual
impacts.
Ski lifts are just tools used to
move people at a ski area.
History shows us that these
lifts are moved periodically
as they wear out or become
obsolete. Use of helicopters
facilitates the installation and
removal of lifts with little
environmental impact.
Helicopters were first used
for ski lift construction on
National Forest lands at Mt.
Hood Meadows, Oregon, in
response to a commitment to
minimize impacts on fragile
vegetation.
Beginning in
1971 they were used in
Colorado to install lifts at
over 11,000 ft. elevation at
the Keystone, Copper Mt.
and Telluride Ski Areas.
The quality of construction can be improved by reducing the time to pour concrete. Road
construction can be eliminated except at one terminal site, installation time can be shortened, and
the environment can be protected. Following construction of Vail's China Bowl lift, the view
from places like the Holy Cross Wilderness can (background area in this photograph) remain
virtually unchanged. If there are concerns about wildlife disturbance because of construction,
this period can be shortened and conducted during times elk calving periods are a consideration.
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ID
1

Name
Begin Project to build lifts and trails in Powder Bowl

2

Update Existing Master Plan

1993
1994
1995
tr4 Dtr l)3tr 2|Qtr 3fctr 4 3tM|atr2|atr3|Qtr4 3trl|Qtr2|atr3|Qtr4
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4

3

Notify Forest Service of Planned Expansion Schedule

4

Assign ski area team/leader to verify /adjust existing plan

5

Schedule Forest Service participation for whole process

6

Verify skiing terrain, avalanche haz., lift & building concept

7

Verify soil, wetland, cultural and other data base information

8

Prepare study record for FS for their environmental review

9

Complete required, new, wildlife and water studies

|>

^^^^

I

10

Forest Service Approval of Master Plan Revision

11

Project Planning and Design

12

Locate and design road to terminal & approvals

13

Design utilities and restaurant

14

Lift location; survey, design, completed

15

Forest Service, Tramway Board, State design approvals

16

Construction
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17

Construct road to terminal site

18

Trail Clearing and debris burning

19

Extend snowmaking system into area

20

Complete trail slope grooming, seeding & erosion control

21

Install buried powerline along edge of road

22

Restaurant Building foundations & underground

23

Ski lift construction w/helicopter

24

Complete restaurant facility

25

Complete load tests and other inspections

W

26
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Scheduled Opening for Skiers
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PROJECT MANAGEMENT. Construction project management is necessary for large
project construction not only to keep on schedule, control costs, and schedule people and
equipment, but to maintain controls that protect the resources that are being disturbed. Properly
managed, large projects and expensive projects can be completed on schedule, with controls on
the sequence of events. Improperly accomplished, financial and environmental costs can be
high. Computer programs are available for this work, and their use should be encouraged.

The Forest Service expects the permit holder to provide the needed construction supervision and
quality control for all projects underway at all times. It means that qualified construction people
will be responsible for ski lifts, buildings, snowmaking and other structural facilities; and that
resource specialists will be responsible to ensure that trail building, revegetation, vegetation
management and other environmentally related projects are planned and carried out to agreedupon standards. The Forest Service administrator has the responsibility to work with the permit
holder's representatives to monitor the progress, facilitate it where necessary, and make
decisions; but should not be expected to provide ongoing technical supervision or advice to
ensure that the jobs are completed properly.
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6. ACCESS, HIGHWAYS AND TRANSPORTATION
COMMON CARRIER
TRANSPORTATION.
There
are opportunities to develop or use a
variety of transportation means to
get skiers to, as well as within the
ski resorts. When people travelling
on commercial transportation have a
good experience, it tends to make the
entire vacation a good one. The
converse is often true as well. A
good business plan can help
operators or the public analyze and
demonstrate the practicality of
different opportunities.
Several ski areas have guaranteed
payments to airlines so they can
assure customers that they can fly to
nearby airports. When the skiing
resort product has been good, these
have paid off and airlines have
dropped the guarantee requirement.
While risk is involved, a knowledge
of the market and product, with
necessary capitalization, can pay off
for the operator and the public. The
same principles can apply to a
variety of transportation methods and
other services.
Transportation from these air, rail
and bus links to the resorts must also
be present. At resorts, convenient
transportation between the resort
hubs and lodging or lift accom
modations complete the service link.

a^^^Mpr7

While Winter Park, Colorado, (shown here), Sun Valley, Idaho, and Big Mountain, Montana,
are among the few resorts having convenient railroad access, more are considering light rail or
other systems between resort communities and the ski areas. They are very common in Europe.
In Japan, skiers are unloaded at railroad stations inside the gondola and other ski lift structures.
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HIGHWAY ACCESS. High quality main access roads between urban and transportation
areas, and the destination winter resorts, which can comfortably accommodate the public are
necessary assets. A long term partnership between the resort industry, and state and local
government is needed. Overcrowded main access roads can degrade the very reason why people
go skiing — to recreate. Employee and guest traffic to resorts impact local traffic and space.
Public transportation can help alleviate traffic and help retain the resort character.

The cost of improving roads usually lies with the state. Whether or not roads should constantly
be improved to accommodate traffic also becomes a social question, as it changes the driving
experience during other times of the year and can impact the quality of life for people in those
resort communities.
Bus transportation for employees from nearby towns; bus, air, and van service for guests from
airports; one-way rental car agreements that are economical; and other arrangements may ease
the problem in the short run. Ultimately, highway issues must be resolved by agencies having
jurisdiction and responsibility, with input by local communities and tourism organizations.
While access is an important consideration of the Forest Service when establishing new resorts,
it becomes more of a local and state government issue when potential impacts relate to expansion
of area services. Research has shown that economic growth in counties having large ski resorts
occurs much faster than actual skier numbers, and that increased skier capacity accounts for only
a part of the total increased demand for better roads.
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HIGHWAY AND SKI AREA COORDINATION. Public highway planning must be
coordinated with the needs of the ski areas. Be sure that skiers and visitors can move safely
among the base lodges, parking areas and the ski lifts. Recognize that expanded highway
easements can overlap parking areas and that these conflicts must be resolved or the viability
of a skiing operation can be threatened.
Failure to do this may have contributed to the management problems at the Berthoud Pass, one
of Colorado's earliest ski areas. It first opened with a rope tow in 1938 and gradually had been
improved with modern chairlifts. Highway US 40 is the only road between Denver and heavily
used Winter Park Ski Area. All skiers had to cross the highway at Berthoud Pass in an
uncontrolled crossing to get between the lodge, parking area and the main lift and ski runs.
When the road had little vehicle traffic, crossing the highway was not a serious safety problem.
The parking area was small. An easement was issued to the State of Colorado for long term
highway purposes in the 1970's which entirely eclipsed the parking area. No provisions were
made for safe skier crossing or other parking, yet the ski area permit holders continued to make
an effort to compete for skiers at the same time that traffic was increasing.
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SKIING FROM ROADS. Recognize that
resorts and surrounding communities attract
people who want to ski away from ski areas and
are attracted to slopes accessible by roads.
Skiers and snowboarders look for steep chutes
and open slopes where avalanche control and
other safety programs are not conducted.

fc.

This is legitimate use of public lands, and the
amount and type of use is growing. It is not
practical nor appropriate to manage these areas
as being safe, open or closed to such use. If
marked "open" during periods of low hazard,
there still could be a hazard and accidents. To
close such areas to the public would deprive
experienced people from using them.
A
continuing safety education program is needed,
available to the public through a wide variety of
public or private outlets, as well as an effective
avalanche hazard information system.
Loveland Pass and U.S. Highway 6, Colorado
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ROADS AND AVALANCHE PATHS. If access roads into ski areas must pass through
avalanche paths, recognize the costs such as avalanche forecasting, snow plow support, opening
delays, snow disposal requirements, staffing, safety, rescue, and communications with the public
about conditions. Recognize how critical it is to anticipate the extent and magnitude ofperiodic
avalanches when locating and designing the roads, buildings, lifts, parking areas and public
routes. Recognize how it affects a resort ability to develop a critical mass of customers needed
to adequately utilize the facilities and supporting accommodations.

Development at Snowbird and Alta, Utah, is severely limited because of the narrow valley and
presence of avalanche paths which cross the roads and reach buildings. It affects an area's
potential to become a large resort. This may not matter, as it depends upon the development
strategy for the area. Alta has succeeded in operating as a lift company, while Snowbird has
opted to install an extensive resort infrastructure which must be amortized and operated. A
critical mass of customers is needed to make financial success possible, and factors such as
avalanche hazards can affect that element. If development is to proceed and be successful, the
business plan and strategy should consider these factors during the initial planning.
Buildings have been located both in Alta and Snowbird in known avalanche paths. Some have
been severely damaged by both controlled and natural slides, while others have been designed
to sustain possible damage. Extensive modifications were needed to protect the people using
these structures.
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7. SNOWMAKING

SNOWMAKING. Snowmaking is necessary at almost all major ski areas in order to ensure
that they can open on schedule when the support businesses are ready to open, and to be sure
there will be sufficient snow to attract enough customers to support the ski area and support
businesses.

Advance planning, which may require field testing of alternatives, is essential. These systems
not only require large amounts of capital to build, but also available water, adequate water
rights, agreements about minimum flows in streams from which water is obtained, knowledge
of the effect on the fisheries resources and aquatic biology, and people to run the system. The
system itself needs extensive air and water line burial, compressor facilities, an adequate flowing
supply of water or reservoirs, and electric power. It is necessary to anticipate the long term
need for and scope of snowmaking early in the planning process. Priorities should be identified
to ensure that there can be appropriate utilization of the ski area during periods of light snow
pack in the critical areas of the slopes. Noise can be a problem if it interferes with the quality
of life in the resort villages during periods of snowmaking. At the end of the season, the timing
of the water runoff and point source pollution problems need to be anticipated and dealt with.
Proper snow quality is needed to balance between snow wear and icing.
Like many aspects of ski area planning and development, the Forest Service and area operators
must have sufficient knowledge of systems to set standards and make decisions about what is
authorized and how it will be installed and managed.
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SNOWMAKING EQUIPMENT CONFIGURATION. Snowmaking equipment should
not be installed without comprehensive advancedplanning because water use should be efficient,
wind patterns can affect efficient snow deposition, skier safety must be considered, installations
costs are high, and extensive earth disturbance is usually needed.
In some situations, where slopes are exposed to erratic, high winds, it may be prudent to
experiment with snowmaking deposition patterns and nozzle placement before a final decision
is made to permanently install water and air lines.
While it may be more efficient in the short or long run to install nozzles in the middle of ski
runs, slope utilization and skier safety must be considerated. The use of tree
islands or large signs can effectively protect the skiers from collisions with exposed snow guns.
Fully automated snowmaking systems have been available since the mid- 1 980 's, enabling
operation with virtually no people handling the hoses and nozzles. In France, where labor laws
are stringent and work scheduling flexibility is restricted, automation enables a ski area operator
to get the job done at any time.
The appropriate location and capacity of water storage reservoirs are critical to an efficient
snowmaking operation. The soil and geology must be suitable for reservoir construction and
stability. Capacity is important when the feeding streams cannot provide the needed volume
during critical periods. The elevation on the mountain effects the size and power needed to pump
water because of the pressure reduction as water is lifted to higher elevations. The location of
the compressor and pumping facilities and open reservoirs should be out of the way of skiers and
not be a visual problem.
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8. WINTER ACTIVITIES
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ACTIVITIES FOR THE DISABLED. People with disabilities participate in athletic
activities and use facilities. Most resorts have programs of some kind. Current legislation
requires accessibility for the disabled user.

There are many types and severity levels of disabilities. Integrating disabled users into programs
and activities that occur on our National Forests is both the right thing to do and can be good
business. Winter Park, Colorado, was the first to develop a large and successful program for
people with a wide variety of disabilities. Teaching, racing and support programs have been
outstanding at that resort, which has become a model for other areas to follow. Hundreds of
volunteers help people with severe disabilities to use the facilities and enjoy the winter outings.
There are and should be different challenge levels for all visitors, including the disabled. People
with one form of disability or another constitute a large percentage of our population. Some
have temporary disabilities, others are permanent. They can be physical or cognitive. While
access is required by law, providing activities is not a legal requirement. However, there are
benefits to the public and to resort operators who can accommodate individuals or families that
have disabled members.
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NEW SPORTS DEVICES. The public will popularize the inventions which give them good
expanded recreation opportunities. New sports devices will be used at ski areas, and the ski
industry will be anxious to accommodate many of them to attract new customers or keep old
ones. The Forest Service must also stay in touch with the marketplace and participate with the
operators in developing ways to accommodate suitable activities.
Snow boarding in the early 1990's was the fastest growing new use at ski areas. Most operators
recognize that young people are and will become their steady customers. Recognizing changing
trends of use is important. Decide how to integrate them into the overall operations in a way
that existing users do not feel threatened. Anticipate how these uses will affect future equipment
and management decisions.
Not all new devices will be appropriate when integrated with existing uses and some areas may
choose not to allow them. However, trends should be recognized and decisions made based on
consumer research and operating realities.
Not all investments of this type will be profitable initially. Facilities, such as the soft rubberlike bobsled and its course at Vail, can increase the attractiveness of the resort to customers who
are seeking varied experiences and interesting vacations.
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SKI SCHOOLS. Ski schools are
needed not only for children and
adult skiers of all ages and abilities,
but for the new snow related
activities such as snowboarding, and
some non-snow related activities.
All are part of the winter recreation
needs for individuals and families.

New activities and methods of
teaching are constantly being
developed and marketed. Some are
successful and some are not. It is
important to maintain the
opportunities for various activities at
ski resorts, just as it is to manage
different National Forest System
lands for different recreation
experiences.
Schools should be
aware of changing customer
preferences and respond to them.

Photo by Winter Park Resort

Excessive controls can be counter
productive. There was a time when
the Forest Service required certified
ski school directors from specific
organizations, in order to ensure that
the public obtained good instruction.
This requirement was eliminated
when it was apparent that process
inhibited teaching innovation. The
marketplace and competition was

ensuring that the public received good instruction. Most ski area operators recognize that they
need highly qualified instructors and school directors if they are to attract The styles of skiing
change, as do skiers' preferences for instruction. As new services are needed, or devices used,
such as snowboards, qualified people are usually hired and trained to be technical instructors,
human relations specialists, and spokespersons for industry.
Instructors have more person-to-person contact with customers than any other employee. There
may be opportunities for these instructors to also provide interpretation of National Forest
resources and opportunities in a way that makes the customers' vacations even more satisfying.
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RECREATIONAL RACING. Today's skier is looking for more than a continuous series
of uphill lifts and downhill skiing. Timed slalom race courses, for example, may be desirable
additions to a ski area.
Recreation race courses should be located where the skiers can easily see them, and placed
where they do not interfere with the normal use of popular ski runs. Usually, these courses are
partially supported by sponsors because they often do not pay for themselves by receipts alone.
Advertising is generally not permitted on the National Forests, however, it may be appropriate
for the sponsors' names to be identified at the starting and finish gates in a subdued fashion,
logos on individual race gates should be discrete so that they are not readily recognized from
nearby chairlifts.
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CROSS
COUNTRY
SKI
TOURING CENTERS. Cross
country ski tour centers and
associated activities are an important
part of a resort that wants to provide
full service winter recreation to its
guests.
Families want more than alpine
skiing at ski resorts. Cross country
ski centers add variety to alpine
skiing areas and can bring in families
with diverse interests. Traditional
track skiing as well as skating
courses are now needed. These
courses take space. They can be
part of a ski area permit and qualify
for inclusion in the permit area.
They can also be authorized
separately.
It is important to
consider the layout for these
activities and courses concurrently
with the normal ski trail and
infrastructure of the ski resorts.

Breckenridge Cross Country Ski Center
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COMPETITIVE

EVENTS.

Anticipate the space and layout needs
for ski racing and other forms of
competitive events.

Virtually every ski area, regardless
of size, will have skiing and other
competitive events. Alpine, cross
country, freestyle, and ballet skiing;
snowboarding, bicycling and other
events are now common. If there is
a new sport activity, very likely they
will eventually have competitive
events.
Criteria are needed for
events in order to guide layout of the
area. Events should not interfere
with the normal functioning of an
area for normal recreational skiing or
other purposes for which it was
developed.
Junior, amateur, world class, and
professional events can be expected
at the larger resort areas. The nonskiing public often needs access to
view these events, while not
interfering with skiing activities.

Howelson Hill in Steamboat Springs, Colorado,
has been famous for developing world class ski
jumpers and ski racers for over half a century.
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Although some important event
facilities, such as ski jumps, are
rearely incorporated as part of a
developed ski area because they are
not a profit center, they could be. It
is important that these and other nonincome producing activities remain
available. Jumping, particularly, has
been effective in developing atheletes
and solidifying family and
community interest. Most jumpers
begin the sport when they are young,
and the safety record for jumpers is
good.

Photo by Keystone Resort

NIGHT LIGHTING OF SKI RUNS. Night lighting at ski areas can both increase the
utilization of an area and can provide skiing opportunities for people who cannot or choose
not to ski during the days, weekends or holidays.

Lighting and night skiing has been popular for over twenty-five years. Originally lighting
enabled ski areas to operate for extended hours and accommodate people unable to ski during
the daylight hours or who wanted to avoid crowds on the weekends. Technology has
advanced considerably during this period. While it is less popular in the Rocky Mountains
because of the cold winter nights, is has been popular and successful at the Keystone Resort,
Colorado, shown here. Extended skiing days can reduce trail crowding late in the day, and
spread out evening traffic.
Resort visitors arriving late in the day from distant areas are able to begin skiing when they
arrive instead of waiting for the next day. Lift ticket pricing can enable skiers to have a full
eight hours or more of skiing while arriving late in the day. Environmental considerations
are minor, except for the effect of lighting on residential or lodging areas. Care is needed
when planning and locating lighting to accommodate this issue.
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PROGRAMS FOR YOUNG CHILDREN . To be successful, resorts often need children* '
programs, supervised day care facilities, ski schools, and other accommodations for young
children when the adults are off skiing or involved in other activities.
In some cases, separate trails or facilities may be needed to provide for the safety, teaching, fun,
comfort and well being of children, as well as for piece of mind of parents. Many services and
facilities may or may not, in themselves, be profit centers. They should be located where they
best serve the public, whether on National Forest or on private lands.
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SKI AREA GUIDE SERVICES. Back country skiing opportunities often exist within or
adjacent to the developed parts of existing ski areas. These areas can offer outstanding
adventure and recreation experiences and can enable operators to offer a greatly expanded menu
of attractive recreational services to the public.

Many ski areas provide guide service within a ski area on the developed slopes. Some ski areas
have qualified guides taking skiers outside of developed parts of ski areas.
Depending upon the type of authorization given to the permit holder, guide services can occur
within or outside a permit boundary. Some ski areas have permit boundaries larger than the area
where development and normal skiing operations are authorized. Outside of the development
boundary there are often outstanding opportunities for backcountry skiing. In such cases the
permits must be specifically amended to provide for this guided use. The operating plan must
provide for this use, which then becomes part of those operations authorized by the ski area
permit.
At Copper Mountain, Colorado, before the Union Creek bowls were developed, the permit
holder conducted guided skiing in a partially restricted area. When they are guiding customers,
permit holders have the responsibility for the safety of their guests.
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9. SCENERY, PUBLICITY AND SIGNING
MEDIA COVERAGE. Expect the
media to report activities at ski resorts.
There are publicity and public support
benefits when the ski resorts are
presentable and well designed.
Ski areas will conduct races and other
events of public interest. Sponsors and
the ski area will want recognition. The
Forest Service should also plan to make
it known that ski areas are located on the
National Forests.
Event promoters
regularly display Forest Service banners
when requested.

•^

The Forest Service is proud to have well
designed, developed and successfully
operated ski resorts on the National
Forests. These should have a good
appearance and reflect good stewardship
of the land. There are many other
reasons, other than reporting about
events, why the media should be
interested in what is happening at these
areas.
The National Forest land boundaries
should be identified on the ground, as
appropriate, such as along ski lift lines.
Forest Service managers should
demonstrate the benefits of having
Forest Service and National Forest
recognition on ski area maps and
brochures, even though it is requirement
of their land use permits.
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PEOPLE DRIVING FOR PLEASURE MAKE GOOD RESORT CUSTOMERS.
Ski resort operators and marketing directors should recognize that driving for pleasure is the
number one form of recreation in the nation. Travellers should find appealing scenery both on
the road and at the places they visit.
Telluride is one of many ski areas that lie on or near National Forest Scenic Byways. It is also
a National Historic District, making it doubly attractive to visitors. Travellers want to see scenic
places and have good lodging and meals. Ski resort towns are ideally suited for this. Further,
this is an opportunity for travellers to learn more about the ski areas and skiing.
Attractions include beautiful scenery from mountain tops, watchable wildlife, summer flowers
or fall colors and planned summer events. As an added service visitors might be directed to the
best scenery between the resort and their next destination.
When they ride chairlifts or gondolas, vegetation on ski trails should not only look as if it is not
eroding, but should look natural and perhaps even be covered with native wildflowers.
Considering the total cost to build a ski area, this extra ski trail cost should be considered a
worthwhile investment. Trail clearing and grooming cost about $8,000 per acre in 1992;
automated snowmaking cost upward to $40,000 per acre, plus $2500 to produce one acre foot
of snow with snowmaking equipment. The public's aesthetic gratification and consequent long
term support of ski area development should be worth an extra $1000 or so more per acre
beyond erosion control work to provide exceptionally beautiful summer settings.
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IMPLICATIONS WITH ADJACENT WILDERNESSES. Consideration of visual
effects associated with viewing ski areas from Wilderness is critical and may deserve more
consideration than from a non-wilderness area. Realize that the buffer areas for Wilderness are
within the Wildernesses. Viewing distance and natural screening affects the degree to which
developments are visible. Specifications of designs may mitigate visual impacts.
Ski area use adjacent to Wildernesses can be compatible, and there are many examples of areas
being immediately adjacent to them or to a National Park. However, this proximity has
implications on how the ski areas are developed. Actions will be needed by both the Forest
Service and ski area operators to ensure that the requirements and intent detailed in the National
Forest Land and Resource Management Plans and the Wilderness Acts are met.
The upper terminal of Colorado's Snowmass ski area Elk Camp Lift, visible in the photograph,
was located below the ridge so it would not be seen from the Maroon Bells-Snowmass
Wilderness, which begins immediately behind the ridge.
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DIRECTION AND INFORMATION SIGNING. Good signing is important and usually
expensive. When they are prepared during master planning, sign plans often identify circulation
problems or opportunities which might be missed if put off until road and trail construction is
completed.

Signing decisions require an understanding of human nature as well as a determination of what
information the public needs. Informational signing comes in different forms. If excessive, the
skiers may not notice the signs, even those placed for their safety. Well placed signs that
provide needed information, as determined through consumer research surveys or experience,
will be beneficial. Informational and safety sign planning is a necessary part of overall ski area
planning and design and should be conducted concurrently.
Signs on the National Forests should not have advertising associated with them. The signs
should be consistent with the overall architectural theme of shapes and colors. There should be
Primary signs should provide recognition of the Forest Service or National Forest relationship
with the ski area.
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SPONSOR IDENTIFICATION. It is normally acceptable to allow sponsor identification
at special, short term, events located on the National Forests. Sensitivity is needed depending
upon the location of the events and their relationship with the public. Racing or competitive
events are the most common.

Race events are usually confined to a small part of the ski area. Sponsors are necessary for the
success of the events and support of racers. Recognition of this is appropriate, as well as that
the events occur on National Forest land. Sponsor recognition may be appropriate on
interpretive displays.
There will continue to be proposals to put commercial advertising on chairlifts or on the ski
slopes. Both ski area operators and the Forest Service must recognize that this is not what
brings the public to these resorts. It is recreation, and a need and desire to be in natural settings
away from the stresses of everyday life.
There are strong financial incentives for permit holders to advertise at ski areas, but there are
no corresponding benefits for the skiing public. Research has shown that the public visits ski
areas to have a winter vacation with friends in a scenic environment. Obtrusive advertising or
signing can seriously diminish that objective.
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10. AVALANCHES
mmm RECOGNIZE AVALANCHE
HAZARDS.

Recognition

of
"

avalanche hazards is one of the first
things to be considered when
planning a new ski area or an
expansion.
It can be a limiting
factor.
1: -••••

It is important to be able to open an
area and keep it open during and
after storms and to provide for
public safety within the area
developed and managed for use.
Trails and lifts can usually be located
so sections of a mountain can always
be opened. If planning is not done
in advance, operating problems and
extra costs will likely occur.
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Each ski area with avalanche hazards
must have an avalanche plan that
deals with recognition, forecasting,
public safety, control and rescue.

It is the permit holder's responsibility to provide for the public safety inside the developed area.
The Forest Service has the responsibility to understand the capabilities and limitations of areas
it is administering, to work with permit holders as they develop proposals, to evaluate them,
authorize uses, approve or reject proposals, and monitor the operations to determine if they are
in compliance with the permit requirements. If they are not, the permit holder will be required
by the Forest Service to revise methods and operating plans in order to satisfactorily meet the
required standards.
Avalanche control can be passive or active. Structures can be built in an avalanche starting zone
to hold snow in place, or built in the track or runout zones to stop or divert an avalanche. In
a ski area, structures can be used to protect buildings and lifts, but have little use in protecting
ski slopes. Permanent or temporary closures are and can be used for ski slopes.
Active control may involve explosives. The purpose is to confirm predictions of snow stability
and to cause avalanche release when the snow is unstable. Explosive control can be done in a
variety of ways, such as using hand charges, military weapons, compressed-air guns, avalanchetram systems which move explosives to control points and allow above-snow detonation, fixed
in place gas-oxygen exploders. Conditions may require avalanche control personnel to examine
snow stability and to cause release either by skiing or by hand-placed explosives.
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PLAN AND ACT TO PROTECT THE PUBLIC FROM AVALANCHES.
Through avalanche planning and control, provisions are needed to protect the publicfrom known
avalanche hazards. A significant effort is needed where development has occurred.
Avalanches occurring from outside of ski areas may threaten the ski areas, people and property.
It is essential that ski area managers, highway departments, and the Forest Service recognize
these areas and plan for their control. Provisions in plans must ensure that the public is
protected from natural or controlled releases.
Control work must be planned if there is a chance that avalanches will threaten human life at
ski areas. States have the responsibility to protect the people along roads, to the extent practical.
Sufficient expertise and knowledge of historical patterns is needed by the parties involved to
anticipate avalanches and to take the proper precautions.
In February, 1986, the Colorado Department of Transportation was planning to control
avalanche hazard buildup on the "Little Professor" slide path above U.S. Highway 6 and the
parking lot at Arapahoe Basin Ski Area. Initially, the permit holder was not going to require
that the lot be cleared of cars and people because it was not expected that the slide would be
large enough to reach the road. Fortunately, the Forest Service representative on the District
became aware of the project and required the protective action. The avalanche was so large that
it crossed the road and parking lot and damaged the chairlift terminal beyond the parking lot.
While it was the responsibility of the ski area operator and the highway department to coordinate
a safety program. This situation illustrates why the Forest Service must have knowledgeable
people involved in winter sports administration and monitoring operations.
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MILITARY WEAPONS AND AMMUNITION. Ski areas should be planned to
minimize or eliminate the needfor military weapons and ammunition to control avalanches. The
ski industry and highway departments need to find or develop other means for controlling
avalanches.
Appropriate military ordnance is no longer being manufactured, and existing supplies will
eventually be depleted. Most of it dates back to the World War II and Korean conflict eras.
New and innovative devices are available. Forest Service managers must be current with the
state-of-the-art in avalanche science to effectively administer these control programs.
Some distant slopes are so exposed to avalanches that military ordnance, or at least compressed
gas guns, are needed to control them. Snow Basin, Utah, shown here is only one of many areas
using recoilless rifles or howitzers. There are stringent requirements to ensure that stored
explosives will not be a hazard to the public or to people using the control devices.
Military rules require that only Forest Service employees are allowed to have access to, and fire
the weapons. Since it is not possible nor practical for the Forest Service to keep these skilled
people employed year-round, it hires trained ski area people, on a cost recovery basis, to do that
job. The Forest Service is still responsible for their supervision and performance while they
are doing control work, and has responsibility for their safety and well-being.
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Photo by: Technologic Alpine de Securite (Le Touvet-France)

GAS EXPLODERS FOR AVALANCHE RELEASE. Elimination ofavalanche hazard
buildup in major slide paths with difficult access, during storms or on demand, is possible using
post-military ordnance technology developed in the 1980's. Many solutions for specialized
problems are available.
The GAZ.EX, developed in France, is a specialized avalanche control device effective in
concentrated hazard areas. Used initially in Europe, it was first installed in North America in
1989 above a treacherous avalanche area along U.S. Highway 50 in the Sierra Nevada ridge
near Lake Tahoe, California.
The principle is that the remotely controlled explosion triggers the avalanche by detonating a
mixture of oxygen and propane. The blast occurs in the exploder and has three effects:
- a shock wave producing excess pressure on the snowy mantle;
- a direct push on the snow at the outlet of the machine;
- pressure to the rear of the machine, transmitting the shock wave to bed rock.
The system can be fired and recycled at short intervals to prevent large buildup of snow. It
comes in different sizes and is relatively inconspicuous from below. A security device prevents
unauthorized firings. It is economical when one considers its effectiveness and the cost
effectiveness of alternatives. The detonation produces an over-pressure in the air and the shock
wave produced is efficient within a radius of 50 meters in heavy snow and 100 meters in powder
or fresh snow. A specialized tool, its application is intended for use in concentrated hazard
areas where firing can be done at any time, regardless of the weather and accessibility.
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AVALANCHE

ROPEWAYS.

Although slower to operate, and less
powerful than the GAZ-EX exploders,
avalanche ropeways can move and explode
charges above the snow in selected starting
zones even in stormy weather, without
exposing control crews to avalanche
hazards.
Note the three tram towers on the facing
side of the ridge, the positioning of the
fracture lines, and the ski tracks in the
runout zones. [Large photo: Courchevel, France.
Small photo: Mont du Vallon, Mottaret, France]
The avalanche ropeways can be programmed
to carry charges out to a predefined
position, lower them to a predefined height
above the snowpack, and be detonated
automatically after being loaded and
operated by an attendant at the tram control
position. Ropeways using solid explosives
are efficient within a radius of 30 meters in
heavy snow and 60 meters in powder or
fresh snow.

PROTECT RESORT AND
RESIDENTIAL AREAS.
Avalanche paths should be identified
before resorts and home sites are
planned and developed.
There is very little avalanche hazard
zoning in the United States. It is the
responsibility of local government to
recognize and deal with this real
problem.
There are qualified
consultants available who can provide
technical assistance.
Some paths are more obvious than
others. The absence of slides into a
proposed development in any one
winter or even a decade is not a
sufficient measure. Analysis of the
terrain, snow accumulation, evidence
of tree damage, identification of
different age classes of trees in
potential slide zones are all important
considerations.
The Forest Service has responsi
bilities for studies when hazards
affect National Forest System lands.
The local government is responsible
when private land development is
proposed. The Forest Service will
work with permit holders and local
government to identify avalanche
hazards which involve permitted ski
areas. National Forest System lands
and private lands.
Rock and mud slide hazards can be
equally important as snow avalanche
hazards. They can occur naturally or
be caused by activities concentrating
water runoff from above, road
construction or other actions.

1 1 . SUMMER ACTIVITIES

Crested Butte ski area has extensive summer interpretive trails.

EDUCATION. Environmental education and interpretation of the natural resources and
developments at a ski area can improve the public's understanding about the relationship
between ski areas and the environment. Programs can attract summer visitors who might
otherwise not visit ski areas. Favorable summer experiences might dispell concerns by visitors
that ski area development is detrimental to the environment and wildlife.

To encourage and accommodate summer use of the ski lifts and area facilities, a variety of
programs have been started at ski areas to provide environmental education or interpretation.
Trails have been constructed, lookout towers staffed, signs installed, guided programs conducted,
articles published in magazines about the summer opportunities, and more ideas are being
created each year.
Encouraging the non-skier to visit and learn about our ski areas, scenic byways and other
attractions in and around the National Forests is the job of the Forest Service, the ski area
operators, state and local tourism organizations, and the resort villages.
National and International travellers today are seeking settings like these for recreation and the
accom-modations that are in place at ski resorts offer the quality they are seeking.

87

BASE AREA ACTIVITIES. When a ski area becomes an all season resort, the realism
is that activities are needed that enable facilities and staff to serve the public on a year-around
basis. At one time, the summer slides were considered totally inappropriate in some Forest
Service Regions. Yet, they fill an important niche at some areas in some places. National
Forest or other public lands are often needed to accommodate use at base areas.
Activities at base areas vary widely. Here at Winter Park they include the summer slide,
miniature golf, interpretation of skiing history, competitive and recreation mountain biking,
sightseeing from ski lifts, food services and changing events. Each area has its own
opportunities and needs. National Forest lands are usually needed for some of these activities.
As the needs of a resort change from season to season, or over time, these activities can be
expected to change. Plans and assessments need to recognize summer recreation needs.

88

SUMMER EVENTS. Summer events bring summer tourism to the ski resorts. These events
and associated temporary facilities may occur on National Forests. They should normally be
considered part of the overall program covered in the Master Development Plan.

National Forests near resorts are often best suited for conducting summer events, such as those
music and demonstration activities held in the open space in and around this tent at Keystone.
The lower and gentle terrain adjacent to the developed resort buildings is often well suited for
this use. Resorts like Telluride seem to have different events almost every summer weekend.
Development and operating plans should anticipate the need for and likelihood of having such
events so they can be dealt with in the periodic environmental evaluations which are conducted.
In many cases, they can be adapted to become acceptable uses of National Forest lands and serve
the summer visitors.
Some events bring in thousands of people who cannot, or choose not to, be accommodated in
hotels, motels or local residences. In some cases there are unacceptable impacts on undeveloped
areas of National Forest lands or an overuse of existing campground facilities. Event sponsors
can often avoid problems if they work with the local Forest Service managers to facilitate these
recreation events and provide for the appropriate operation and care of the National Forest lands
and facilities.
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INTERPRETIVE PARTNERSHIPS. The public, especially the summer visitors to ski
resorts appreciate the availability of high quality, convenient interpretive and history programs.
It is usually much more cost effective for the Forest Service to participate in cooperative
ventures with partners than to build and operate its own interpretive facilities. The interpretive
displays in Winter Park's Rio Grande caboose, and the Colorado Ski Museum at Vail are
outstanding examples of these partnerships. Numerous ski areas and resorts cooperate with the
Forest Service and have programs and interpretive trails on the ski slopes.
USD*
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12. RESORT VILLAGES AND HOUSING
COLLABORATIVE PLANNING. Many Interests, including State and local governments,
ski area operators, developers, organizations, and individuals, have a role in shaping the
development of mountain resort communities. Forest Service decisions relative to ski area
permits may have significant effects on these communities. Likewise, decisions by local
governments, on development of private land, may impact nearby National Forest System lands.
The first step in collaborative planning is to develop a common understanding of the goals,
responsibilities, and authorities of all involved parties. Success of this process is linked to the
ability to achieve mutual goals through the exercise of the authorities within the distinct
jurisdictions of these diverse parties.
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"OLD VAIL" The old part of
the village of Vail, Colorado,
along and adjacent to Bridge
Street, provides some of the best
opportunities for visitors to wander
around town and enjoy all of the
resort amenities.

Shops, rather than tall hotels and
inns, monopolize this and
immediately adjacent core areas. It
is a walking village, where
delivery trucks do their work in the
early hours. A large, landscaped
parking structure by the frontage
road serves skiers and a
transportation center accommodates
those visitors delivered by vans and
busses. The hotels are generally
separated from the core area by
Gore Creek, but easily accessible.
A free bus moves pedestrians the
length of the town, and to the other
ski lift base areas and the
children's center, without
disrupting pedestrian activities.
It is not a difficult walk from the
multi-storey parking structure,
lodges, Colorado Ski Museum or
bus stops to the lifts. Although an
older resort, it is a good model of
univeral access. Day skiers and
summer visitors become an integral
part of the town's activities.
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BASE PLANS - CHANGE THEM WHEN NECESSARY. Base plans should be
adapted or modified as changes occur that will affect the functioning of a resort.
At the Lion's Head base area, Vail, Colorado, the unanticipated construction of Interstate 70
altered the original base concept. The original developers regretted not changing the base area
plans to take advantage of this change. The resulting juxtaposition of hotels, condominiums,
private residences, and retail businesses did not provide pedestrians the ambiance which made
the original Vail village so attractive.
Before the ski trails and lifts were planned, home lots were sold up to the National Forest
boundary which virtually blocked any opportunity for ski trails entering the planned village.
This may have prevented optimum skier circulation into the village. Only a very narrow strip
of land was made available for the ingress to and egress from the ski slopes. See the following
page.
Access requirements for the long term build-out need to be anticipated early, as do infrastructure
needs such as parking, services and ground transportation. Otherwise long term optimum use
could be compromised.
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Recognize the changes in Vail ski area's Lion's Head area between 1970 and 1989. This extent
of development in the village area and along the Interstate 70 corridor was not anticipated in the
early planning stages. Today, development pressures are better understood, and issues may be
more easily predicted. The success of achieving desired outcomes will depend upon the
effectiveness of the parties that are involved.
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INTEGRATE DAY SKIERS INTO THE RESORTS. A combination of day skiers
along with the destination guests can add vitality to a village. Summer visitors add a different
dimension to resort villages. Accommodating them both requires a viable, year-around, service
industry.
Early plans for Beaver Creek would have brought skiers into the village where there could be
interaction among them in the shops and lodges at lunch time, or after the lifts closed for the
day. A concept change resulted in the skiers staying above the village in an attractive day use
facility, instead of flowing into town and creating that vitality. At the end of the day, almost
all day skiers would leave the area by shuttle bus without visiting the core village area. With
limited space remaining in the village core area, the resort developer had the task of recreating
the desired environment.
Village service businesses require a critical level of business during both the winter and summer
tourist seasons in order to remain viable. Consideration of many factors is necessary when
creating an environment of services and activities that is dependent upon or requires both the
resident or overnight clientele and the day user.
The lesson is that people's activities create the ambience, and this is facilitated by the settings
in which they live, work or play.
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NEARBY SUPPORT VILLAGE DEVELOPMENTS. Satellite villages are often
created near skiing or other resorts by entirely different developers. Business motivations may
be dissimilar to those of the resort developer. Collaborative efforts by parties having a long
term vision and interest might favorably affect how these new areas are conceived and
completed.
When Avon, Colorado, on the Interstate 70 interchange gateway to the Beaver Creek Resort,
was first developed, it did not have a primary resort theme. It has become a lodging and
shopping center accessed mainly by automobiles. The services are valuable to both residents
and visitors and are needed. However, Avon could have been much more attractive to
pedestrian visitors if the parties involved had recognized the merits of a more focused and
coordinated approach. Current efforts are moving in that direction.
When the Forest Service authorizes use of National Forest System lands for ski area resort
development, it must ensure that the general public has permanent and convenient access —which
usually involves parking opportunities — even if the parking must be located on private lands.
Moving day skiers from urban areas or from lodging back and forth from ski area bases should
be efficient and effective. The parking area shown at the bottom left serves the day skiers using
Beaver Creek Resort. Buses, move skiers between the lots and the ski area throughout the day.
The cost has been high because so many buses are needed to move skiers during a short window
of time each morning and afternoon. If short term solutions like this are needed, long term
options should be kept open to meet the future needs.
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SNOW STORAGE AND REMOVAL. When planning resort village layout, preplan snow
removal and disposal. It may have to be hauled away to areas where it can be disposed of
without causing environmental problems. In some villages it melts without hauling, and may not
be a problem. Where it is very deep, it may significantly affect the nature and composition of
the base area. It is important to know where the snow is going to be hauled and stored.

Recognize:
Parking areas and interior resort villages must be clear when it is time to open, or
customers will be effected. Heating of roads and walkways is possible but may be an
appropriate expense.
Overnight customers get irritated if their cars get buried by plows or avalanches or if
they get moved in order to plow snow. Safe parking is needed for these guests.
There is a need to dispose of snow without polluting streams and without significantly
reducing the size of parking lots or damaging surrounding ornamental vegetation.
Very deep snow depth can effect the nature of the type of base area or village. What is
viable in the summer and winter may be less so during the spring and fall.
Mt. Bachelor Ski Area in Oregon decided to rely on the nearby town of Bend to provide nonskiing services instead of fighting the deep snow depth at the area. Beaver Creek, shown here,
can adequately handle the amount of snow that accumulates in the pedestrian areas.
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EMPLOYEE HOUSING. When assessing the proposals for new or expanded sites, an
important consideration is whether or not a sufficient number of qualified employees can be
housed or commute to work. It is largely a financial marketplace matter for the permit holder
and supporting businesses. Housing on National Forest land has been a sensitive policy issue.

Affordable housing for service employees is a problem at most ski resorts. It is a planning issue
that must be considered when new or expanding areas are contemplated or planned. Many
resorts provide free bus service, often from distant communities because the resort communities
no longer have affordable housing, or the local labor supply is not large enough to do the job.
Expansion of the ski industry and associated service businesses may be curtailed in the future
if solutions are not found. It is largely a marketplace issue. If employers cannot provide
adequate housing or sufficient income and remain competitive, marketplace adjustments will
occur. As resorts mature, a mix of older and more affordable housing often develops.
Ski areas used to operate primarily with seasonal workers, but businesses can no longer survive
if they operate only in the winter season. Many year long employees are now needed. Thus,
it is in the Forest Service, public, and business person's interests to create economic stability
and seek to attain a good quality of life for those workers.
Employee housing is a problem which should not be indefinitely postponed, nor is it a simple
one to solve. The building shown is employee housing at Keystone Ski Area, which, before a
land exchange, was on National Forest land. Normally, housing provide by resorts on National
Forest System land are in remote areas where it is not possible to provide the visitor services
because housing on private lands is too distant and inaccessible.
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LAND OWNERSHIP ADJUSTMENTS . Land ownership adjustments between the Forest
Service and private land owners may help achieve Forest Service and resort owner service
objectives. Objectives should be reviewed during preparation of Forest Plans both for lands that
might be disposed of to meet recreation and rural area development goals and also to determine
what lands should be acquired to meet broad public needs.

Winter Park Ski Area was first opened in 1940 with a rope tow. It was not important that it
have a private land base, as it was just a small ski area and the ski terrain and conditions were
ideal for that purpose. It is now a highly successful ski area with the potential of becoming a
highly successful resort. The private land suitable for village development is, in this case, too
distant to provide the resort type of ambience needed to satisfy the area's potential. The Forest
Service recognized the need for Winter Park to have a private land base area and proposed that
an exchange plan be developed. Winter Park Resort management effectively worked with the
nearby resort villages and county government to gain their support and acquired high quality
recreation lands for exchange. After completion of the necessary environmental and other
assessments, a decision was made to exchange approximately 80 acres of base area to the Winter
Park Recreation Assn. for over 2000 acres of valuable recreation property elsewhere in
Colorado. The exchange was completed in 1994.
Determine the objectives for the long term resort character. This will help determine whether
or not exchange of land is in the public interest. Usually, other land of even higher value for
public recreation can be acquired to serve the public. In some cases, such as Bachelor ski area
in Oregon, dependence on the nearby community of Bend was the best alternative.
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13. BACKCOUNTRY SKIING
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GUIDED AND UNGUIDED ACTIVITIES . Because of the high public interest in using
the backcountry without commercial guides, a rational balance is needed between this use and
commercial, guided, operations.
If there are to be commercially guided back country skiing operations as part of a ski area or
outfitter and guide operation, they need to be of sufficient scale to attract fully trained and
otherwise qualified guides. There are areas where historical private use has been heavy or
where investments have been made by not-for-profit groups that are available to the public.
Sensitivity to maintaining opportunities for self-guided people is necessary as commercial uses
become more popular and economic incentives expand.
Conversely, if people who cannot guide themselves are to have opportunities, the commercial
operators must be allowed to develop programs that have reasonably predictable growth potential
and stability. There should be enough opportunities for both groups. The National Forest land
management planning process is intended to help the Forest Service determine how to allocate
scarce resources. That process must involve the public.
Guides must be adept at skills such as human relations, guiding, avalanche forecasting and
hazard recognition, emergency medicine, oftentimes mountaineering, rescue, organization,
leadership, business, and of course skiing. This certified mountain guide is training a client how
to use an electronic transceiver which uses both a signal to identify where a person is buried in
an avalanche and enables a rescuer to find the person. It is one of many safety procedures
expected of guides who take people into the back country during the winter.
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San Juan Mountains, Colorado

HELICOPTER SKIING. While helicopter skiing has proven to be financially successful in
relatively few areas, it still can provide another exciting form of recreation. It is not allowed
in Wilderness. Conflicts exist with those who climb on skis in the same areas. Industry
operating and safety standards have been well developed and should not be compromised.

The best helicopter skiing opportunities are in large unpopulated mountain areas and abundance
of snow. In some areas conflicts exist because good terrain is limited in size and the better areas
are also used for ski touring and climbing by people from nearby large population areas.
Helicopter skiing can be a valid use of National Forest System land many areas. Knowledge
about this activity, the overall opportunities for the variety of backcountry activities, and dealing
with potential conflicts with other users is needed in order to make authorization decisions,
identify qualified permit operators, and to provide appropriate administration of the use.
The state-of-the-art in helicopter skiing safety operations is well developed and documented. No
operations should be authorized or allowed to continue that do not meet these standards.
Inability to meet them because of economics or the lack of qualified guide and support services
must not be a reason to reduce the operating standards.
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POWDER SKIING - OVER
SNOW MACHINES. Good
powder snow skiing can often be
found outside of the ski areas.
Private or commercial over-snow
tracked vehicles can make it
accessible.

Many western state ski areas
have a reputation for outstanding
powder skiing. Much of this is
quickly skied out after each snow
fall. There are opportunities for
over-snow vehicles to provide
back country powder skiing
adjacent to ski areas or in distant
areas. It is relatively inexpensive
compared to helicopter skiing
and can provide worthwhile
recreation opportunities. There
is a need for a variety of
recreation opportunities at
resorts.
Like helicopter skiing,
knowledge of this activity and
potential conflicts with other
users is needed in order to make
authorization decisions.
If a decision is made to authorize
a commercial operation, the
Forest Service has a
responsibility to work with local
skiers and permit holders to
resolve potential conflicts.
Guided Sno-Cat Powder Skiing Near Aspen Mountain

When permitted commercial operations attempt to conserve the better powder skiing conditions
by skiing the sun exposed areas first, problems develop when private snowmobilers carry skiers
who rely on the commercial machine's tracks for flotation in the soft Rocky Mountain powder
snow, and then ski the north facing slopes which the commercial operators are trying to save
for a later time. This and non-permitted operators using the same terrain are the types of
problems facing the Forest Service permit administrators.
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SKI AREA BOUNDARY MANAGEMENT. The main objective of ski area boundary
management is to reduce public exposure to avalanche hazards while providing a reasonable
degree of opportunity for skiers wishing to access backcountry from ski areas. In some cases,
restrictions are necessary and appropriate to protect both skiers and the rescue teams who may
be called to help if accidents occur.

Ski areas have boundary management plans which determine and display if and how skiers using
their facilities may access the backcountry from the ski area boundary. It is appropriate for
dangerous areas, such as this one at Telluride, to be permanently closed to access from ski lifts.
Areas are generally open to people who climb on their own to use backcountry areas.
There are backcountry skier fatalities in mountainous areas of the United States during most
winters. Here, skiers were killed by avalanches when they violated closed signs and skied out
from the Telluride ski area into these chutes leading into Bear Creek. They were smashed
against trees and rocks or were buried in avalanche debris.
Backcountry skiers have the responsibility for their own safety. They must recognize hazards
and know when to stop and turn around. Some people have suggested closing backcountry to
skiers, but society would not be well served if government so restricts personal freedoms to
protect them that they will not accept responsibility for their own safety. The Forest Service
has a responsibility to provide information to let the public know the risks when travelling in the
backcountry at backcountry access points.
There is more at stake than just the safety of the skier seeking adventure. Rescue teams may
also become involved and their safety is at stake. Also, costs to local governments associated
with the rescue can be significant.
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SKIING OUT OF AND BACK IN TO SKI AREAS. There are many situations where
skiers leave ski areas, ski outside of the ski area boundary, and then ski back to the lifts, should
be controlled or prohibited. Ski area operators are responsiblefor skiers inside their boundaries
and, in effect, and in such cases are supporting a lift service for areas where they have no
responsibility. If routes are used this way, it might be appropriate to include those areas inside
the permit area. Managing the use would then be the responsibility of the permit holder.
In 1992 the ski area boundary, marked "X" was a short distance uphill from the top terminal
of the Outback ski lift at Keystone, Colorado. It is just a short walk uphill to the boundary gate
and to the open bowl which then leads back down to the lower ski lift terminal. During good
powder snow conditions, hundreds of skiers would use this access point. This unanticipated use
resulted in a re-evaluation of the boundary by the Forest Service.
This is different from situations where skiers leave, and cannot ski back, to the area. The
photograph shows that skiers can climb even farther from the lift and access potentially
dangerous terrain in the cornice area. There is a limit to the area for which the permit holders
are responsible. Areas must be evaluated by the Forest Service and the ski area operator and
decisions made based on a variety of factors. The backcountry management procedures
described on page 103 need to be considered in cases such as this.
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COORDINATION. Coordination with ski area management, county sheriffs, individuals and
organizations affected by people skiing out from ski areas is needed.
Janet's Cabin is a ski touring hut
developed and operated by the
Summit Hut Association (SHA). It
has an arrangement with the Copper
Mountain Ski Area to prevent
damage to the groomed tracks of
their nordic skiing center. Copper
Mountain provides free ski lift
service to an alternate trailhead. This
is an example of outstanding
cooperation between Copper
Mountain Ski Area and the SHA.
Overnight parking in the ski area lot
nearest the hut trail would encumber
snow plowing, so Copper Mountain
management allows overnight
parking in a remote lot and makes
the shuttle bus available to move
skiers to and from the trailhead area.
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SKI TOURING HUTS. Ski touring huts, such as this 10th Mountain Division Association
(TMDHA) Hut, financed by the veterans of the 10th Mountain Division, can be popular and
financially viable. They give the public a back country skiing alternative to overnight tent
camping. The TMDHA and SHA systems have been successful because of capable management,
financial controls, effective reservation and maintenance programs, and a population that
appreciates and supports the service product.

Huts have significantly expanded the public's opportunity for long distance ski touring in a
challenging winter environment. They are also being used to offer educational and interpretive
programs, and to serve people who have disabilities. Many huts receive use both in summer and
winter.
Hut owners are responsible for public safety at the huts. Backcountry skiers are responsible for
their own safety while route finding and travelling. The availability of information about
avalanche awareness, map reading, route finding, and other training helps backcountry skiers
access and use these huts safely.
Back country solitude for skiers while in the huts is important and should be expected. The
organizations that build ski touring huts to provide this expected service in non-Wilderness
settings deserve to have an understanding about the recreation setting environment planned in
the vicinity of the huts. The Forest Service has the means, through forest planning, to identify
areas that should and can be free of motorized intrusions. At the same time, there are large
expanses of National Forest land in other areas that can accommodate that motorized experience.
The Forest Serivce's Recreation Opportunity Spectrum (ROS) principles pertaining to areas of
motorized and non-motorized use are applicable both in the summer and winter.
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14. INNOVATION, SERVICE, TECHNOLOGY
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TECHNOLOGY AND SERVICES. Evolution in technology will bring about new types
of equipment and services, along with changes in operating methods. Some may indicate a need
to re-evaluate existing standards and policies. These changes may solve some problems or
create new challenges. While much of the new ski lift technology comes from Europe, advances
in operating methods, and types and levels of service continually develop here.
Forest Service and industry leadership should be receptive to considering new ideas. Equipment
technology may require one kind of analysis, while proposals for new and different services may
require another. Technology change often develops a public use demand, as do new ideas about
the types and levels of service. Service changes can include improved hotel or other
accommodations. Winter sports resort operators in the United States have been leaders in
elevating the levels of quality and service, such as the Little Nell Hotel at Aspen.
Marketplace trends need to be monitored so the Forest Service can determine what technological
and quality, or level of services, is appropriate on the National Forests. What is appropriate and
successful at a resort serving international clientele, may be entirely different than what is
appropriate at a local resort serving different customer needs.
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Poma double-monocable gondola

KEEP CURRENT ABOUT DOMESTIC AND FOREIGN EQUIPMENT, IT
MIGHT BE USEFUL. Understand the capability of new machines and methods that are
available to lift skiers at high speeds, groom steep slopes, move and make snow and undertake
tasks which have enhanced skiing conditions. Anticipate what might happen in the next decade
and help make good ideas acceptable.
Much of the most innovative ski area equipment used in the United States was initially developed
in Europe. On the other hand, some has never found a useful place in the United States. It is
always useful to keep aware of technology that is being developed around the world because
much of it may eventually be applicable at ski areas here in the United States, and more
specifically, on National Forest lands. There may be economic and environmental advantages
for using some new innovations which might not normally be considered here in the current
configuration. This gondola at Les 2 Alpes is hauled and carried by two synchronous wire
ropes. Their monocable and double monocable gondolas carry up to 12 or more passengers
without the need for on-board attendants. Aerial passenger ropeways, with attendants, carry
over 175 passengers in a single car. The massiveness of the machinery may or may not be
acceptable depending upon the situation and visual management treatments. While a 1750 meter
long below-glacier metro type vehicle like the one under the glacier at Les 2 Alpes in France
may never be built here, that technology may be used for other resort transportation solutions.
The French ski lift industry has learned to use galvanized towers and components almost
exclusively in order to reduce maintenance and to facilitate inspections. This practice has also
resulted in low reflectivity structures which blends well with the environment, visually
appropriate, and superior to paint for maintenance and inspection.
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