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Abstract
The goal of this project is to identify common factors between ski related injuries.
This was done through a review of technical literature, distribution of surveys, mountain
visits, and interviewing professionals within the ski industry. The scope of this project
encompasses both equipment and trail design. Potential hazards were identified. It was
found that many industry professionals have strong opinions regarding what is a hazard

based upon their personal experience, though few have the data to back it up.
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1.1 Objectives

The goals for our project consist of examining four main topics. Within each
topic several factors need to ascertained.

The first goal 1s to determine common factors in ski and snowboard accidents.

e Common trail features including mergers, fall lines, obstacles, jumps,
terrain parks, and trail difficulty.

e The different types of snow conditions, which are powder, soft, wet,

e hard, packed, and icy.

e How visibility, temperature, and other weather conditions play a role

e in accidents.

e The influence the time of day and fatigue has on accidents.

e How crowd levels effect accident rates?

e Who is responsible for such accidents?

The second goal is to establish current methods for preventing or reducing
the risk of ski injuries, which includes:

e Determine how the risk of injury due to different aspects of trail design such as
mergers, fall lines, and obstacles can be reduced.

e Determine how protective gear such as helmets, bindings, boots, wrist guards, and

e cven types of clothing can reduce accidents.

e Determine how many skiers wear helmets and why some skiers do not wear helmets.

e Determine how ski patroller methods and numbers effect accident rates and severity.

e Determine the effect of skier conduct education programs, and lessons.

The third goal is to determine the tradeoffs mountains make in regards to
trail safety and expansion in two areas:

e Environmental tradeoffs in trail design.
e How economics effects trail design?

And the fourth goal is to determine and evaluate the current role of government in
ski safety.



1.2 Rationale

This paper has been done in part to help bridge the technical aspects relating to
accident prevention with the social and economic need for them. Many of us have been
skiing for a good number of years and felt this project presented an opportunity to help
make the sport safer, especially for the growing number of families on the slopes. It is
hoped that this paper might help in reducing the number and severity of ski related
accidents. A long-term benefit of this might be the reduction in the legal and medical
costs.

At present, there is no association that regulates issues relating to trail safety; the
individual mountains control them. Because of this, concerns like hazard markings are
different at each mountain. The industry itself is resistant toward changes or policy. It is
therefore necessary for outside sources to take the initiative if changes are to occur. The
technical knowledge to prevent some types of injuries is currently available but it is also
important to compare their cost with social the demand for such changes. An evaluation
such as this can help determine if changes are worth implementing or not.

Besides the faculty of WPI, it is hoped that members of ski patrols, officials at ski
resorts, and other professionals involved with the ski industry will read this paper and
take something away from it. Copies of this paper will specifically be made available to

those resorts and individuals that have helped us in one way or another.



1.3 State of the Art and Background
1.3.1 Literature Review

Since skiing, and more recently snowboarding, have become popular researchers
have been gathering and analyzing data to find out how dangerous skiing is and to try to
find ways to make it safer. Some ski areas keep records of how many skier visits and
how many injuries there are each day. These records help to determine injury trends and
skier injury rates.

In a conference held at Wachusett Mountain, it was shown that there are an
average of 35 deaths per year and that there has been no recent increase as the media has
tried to portray. This is equivalent to .5 deaths per million skier visits. According to
Shealy people are two to four times likely to die in a car or an airplane than skiing.
Shealy also believes that snowboarders have a 40% lower death rate than skiers and are
more likely to be hit by out-of-control skiers than skiers are to be hit by out of control
snowboards. This trend occurs because when a snowboarder falls his board acts like an
anchor and prevents them from sliding, while a fallen skier can continue to slide for many
feet depending on the conditions and angle of the slope (Shealy & Thompson 1996).
1.3.1.1 Common Factors in Accidents

It has been found that there are usually a few common factors that lead to injuries.
The most recognized are poor trail designs and poor obstacle marking techniques. The
weather and crowds also play a key role in skiing accidents. It was clarified how both the
weather and crowds play a role in ski injuries. The Sapporo ski area has been keeping
records of temperature and crowd size since 1960 and this data was analyzed for this

study. The researchers found out that there were two main types of ski seasons, hot and



cold. During cold seasons the researchers determined that there were fewer skiers, less
injuries, and in a warm season people start skiing earlier in the day, they ski for longer.
The weather is a major factor in determining crowd size, which can directly lead to more
injuries (Serita 1987).

Another risk, which is a direct result of weather, is snow conditions. A study
conducted in Sapporo, Japan defined the 6 main types of snow conditions and their
threats. The 6 main types of snow conditions are powder, soft, wet, hard, packed, and
icy. They determined that injuries occur the least on powdered and icy snow. They also
found that sprains and lacerations occurred mostly in soft snow, dislocations occurred
mostly in Hard snow, and that fractures occurred mostly in children and adults in soft, but
that they occurred mostly in hard snow with adolescence (Sugawara et. al. 1987).

Skiers own fatigue can also play a direct role in the cause of an accident. There is
a correlation between the time of day and period of time skiers have been skiing
compared to when an accident occurs. It was found that before 1974 most injuries
occurred towards the very end of the day, generally about 3 hours after people have been
skiing. In recent years though, accident have been occurring sooner in the day. This is a
result of technology allowing for more ski runs (Serita 1987).
1.3.1.2 Established Accident Prevention Methods

Accident prevention for skiers can be broke down into several categories.
Penniman lays this all out in a hierarchy from which he bases his discussion. Potential
solutions are given in five priority levels, with the “First Priority” level containing the
most preferable of methods. The successive levels are each resorted to in turn if the

previous levels do not adequately alleviate the danger. The priorities are as follows, First



Priority: Eliminate the hazard and/or risk, Second Priority: Apply safeguarding
technology, Third Priority: Use warning signs, Fourth Priority: Train and instruct, and the
Fifth Priority: Prescribe personal protection (helmets, wrist braces, etc.). There is no
exact science to preventing accidents but only guidelines to follow which will help
reduce accidents. An example prevention method is to reduce the angle at which trails
merge, in order to reduce merger collisions (Penniman 1993).

Ski injuries can be closely related to ski equipment used, especially bindings,
boots, safety brakes, and ski straps. The introduction of safety bindings has reduced the
number of ankle fractures and knee sprains started decreasing rapidly. Then with the
introduction of the plastic boot in 1972 fractures and sprains of the ankle started
decreasing even more rapidly. As a result of releasing bindings, more injuries have been
occurring to the head and upper extremities (Kuriyama & Fujimaki 1987). Another
study found a decline in the number of injuries to the lower leg (esp. ankle), and a rise in
the occurrence of injuries to the knee and thumb. These trends were more apparent in
advanced skiers. This shift in the anatomical location of the injuries could be attributed
to improvements in bindings, as well as attention to the proper adjustment of equipment
(Young & Lee 1991).
1.3.1.3 New and Developing Accident Prevention Methods

There are not yet any adopted standards by U.S. ski areas for the identifying and
mitigation of hazards on ski slopes. There is, however; a slowly developing common
custom and practice for this. Many of the hazards in skiing, which were once considered
inherent, are no longer acceptable. Improvement in equipment has reduced the number

of injuries, and this is also true of the machinery used in the industry. The ski industry is



trying to reduce injuries in every aspect, yet there’s no standardization in the dealings
with hazards. Hazards differ greatly from mountain to mountain and even trail to trail,
but there needs to be some sort of guidelines in place in order to properly identify and
correct these hazards. Mountains have slowly over time developed there own practices,
but generally it just comes down to a ski patroller’s own judgment. Mr. Penniman gives
lays out his own proposed guidelines for hazard mitigation, and hope for some
standardization in the industry (Penniman 1993).

A new piece of equipment to the ski industry is the helmet. The U.S.
Consumer Product Safety Commission (CPSC) has recommended the use of a helmet, to
all skiers and snowboarders, in order to prevent head injuries. Helmet use by skiers and
snowboarders could prevent or reduce the severity of 44% of head injuries to adults, and
53% of head injuries to children under the age of 15. In addition, about 11 skiing and
snowboarding deaths a year could be prevented with helmet use. The news release also
stated that in past years the numbers of injuries to the lower part of the body have been in
decline, and this is due to equipment advancements (bindings, boots, ect.). Head injury
statistics have been unchanged though, and hence the need for the helmet (CPSC 1999a).

A new solution to help skiers once they are injured was just recently put into
place. This is a ruling by the FAA that allows private helicopters to
make rescues without making a landing first. Although it may not directly prevent
accidents on mountains, it will reduce the severity in some cases by allowing for quicker
rescue times and faster delivery to the hospital. This practice has been in use by the
Europeans for a long time, and was not allowed here in the states for the simple reason of

the difficulty and danger involved in performing such a rescue (Reinfurt 1998).



One solution to skiing safety, which is in Europe and other countries, and is more
in the developing stages for U.S. is the idea a Ski Safety Council that is backed by the
government. In Sweden, a group got together and formed a ski safety interest group.
After 6 years of work in the industry they contacted the government for support and
backing. Government support for such a group means it would become an official
government organization, which would mean more support and money. With
government backing this allowed them to more easily attract the press’ attention, and
further spread their message. This has been proven to work in Sweden, Norway, and
other countries. There’s a similar need for such and organization here in the states. The
ski safety council would be comprised of people in all aspects of the industry, and would
allow for standardization and guidelines that would increase skiing and snowboarding
safety (Eriksson 1993).

1.3.2 Legal background

Ski areas are shielded from liability for most accidents through inherent danger
statutes in Massachusetts, New Hampshire, and Vermont. Inherent danger statutes
protect ski areas from most natural and man made hazards such as trees, snow conditions
bare spots, and snow making equipment that is marked or visible. In New Hampshire, no
suit may be maintained against a ski area based on the condition of the slope unless the
state board finds that the track at the time and place of the accident failed to meet the
board’s requirements (Title 19 NSA Section 225-A:24). Negligence on the part of a ski
area must be clearly demonstrated by the plaintiff. Usually negligence is failure on the
part of the ski area or employees to comply with the safety guidelines defined by the state

tramway board and other regulatory agencies (MGL, NSA, and VSA). In addition to this



limited definition of negligence, statues of limitations restrict the time a skier has to
collect damages. In Massachusetts, New Hampshire, and Vermont, a skier has 90 days to
notify the area of damages. In Massachusetts, a suit must be filled with in one year of the
injury (MGL Section 71P). In New Hampshire and Vermont, skiers have two years to
file suit (NSA Section 225-A:25, VSA).

Ski areas often attempt to protect themselves from legal actions with releases,
waivers and exculpatory agreements. Some wavers go well beyond telling people to ski
at their own risk. Many of these wavers contain language that if enforced would prevent
skiers from successfully making claims based on any negligence including violations of
ski board safety protocols, or would allow parents to wave the rights of their children.
Some waivers like the illegal Indemnification Agreement posted below allow the ski area
to collect repayment from the parents for their own child’s injuries.

[ therefore, for myself, the child, or respective heirs, successors and assigns,

hereby knowingly and intentionally WAIVE AND RELEASE, AND AGREE TO

INDEMNIFY, HOLD HARMLESS, AND DEFEND [THE SKI COMPANY]

their respective owners, partners, agents and employees from and against any and

all liability, claims, actions, causes of action, suits, expenses (including
reasonable attorney's fees) and NEGLIGENCE of any kind or nature, whether
foreseeable or not, arising directly or indirectly out of any and all damage, injury,
paralysis, or death of the child resulting from the participation of the child in the
program, any activity associated with the program or in any way related to the
program, or the transportation of the child as provided herein, or to persons or

property which child may cause or contribute to with another child in the



program, whether such damage, loss, injury, paralysis or death results from the
NEGLIGENCE of the [SKI COMPANY | their respective owners, partners,

agents, or employees, or from some other cause (Chalat 1999b).

In Dalury v. S-K-I Ltd., the Vermont Supreme Court ruled that following waiver was
invalid because it violated public policy by attempting to relieve the ski area of its safety
obligations to the public and because a contract cannot leave a party at the mercy of
another parties negligence.

1. T accept and understand that Alpine Skiing is a hazardous sport with
many dangers and risks and that injuries are a common and ordinary occurrence
of the sport. As a condition of being permitted to use the ski area premises, |
freely accept and voluntarily assume the risks of injury or property damage and
release Killington Ltd., its employees and agents from any and all liability for
personal injury or property damage resulting from negligence, conditions of the
premises, operations of the ski area, actions or omissions of employees or agents
of the ski area or from my participation in skiing at the area, accepting myself the
tull responsibility for any and all such damage or injury of any kind which may

result (Dalury v. Ski Ltd. 1999).

While the two waivers shown above might not have legal standing in court, they could
have the affect of deterring skiers from filing legal actions in the first place.
When a skier collides with another skier, there is usually not liability assessed to

either of the skiers involved. Although skiing is not a contact sport, skier to skier



collisions are still considered an inherent danger of skiing. While the uphill skier is often
required to yield to a skier of the slope below him, a skier usually must demonstrate
recklessness or malice to collect on this type of accident (ChalatA). Skiers involved in a
collision have duty of care to leave their name and address to other parties involved and
contact medical or rescue (MA Gen. L. ch. 143 Sections 71Q and Statute: 12 V.S.A.
Section 1038(a)). The ski area owes the injured skier no duty to gather or preserve

evidence against another skier for a future claim (OConnel v. Killington 1999).



1.4 Approach

In approaching the problem of furthering the state of the art in ski trail safety
research, our first objective was to generate some data that, while original, could be used
in conjunction with existing studies. The data we collected was designed in such a way
that enabled us to observe trends and correlations between the published works we
studied in our literature review and our data. Then additional considerations were made
so that once our correlations were drawn, we had some additional data that could be used
to develop our own hypotheses that were essentially an extension of the industry research
we did.
1.4.1 Investigating Trail Features

The first, and most involved portion of our research dealt with the investigation of
trail features, specifically the gleaning of both objective and subjective data regarding
various trail features and conditions and how they relate to trail safety. To do this, we
planned and developed separate questionnaires for distribution to skiers/snowboarders
and ski patrollers. We also visited Snow Engineering; an engineering firm that deals
specifically with the design and modification of ski trails, and a medical center in New
Hampshire that deals with ski-related injuries. This approach was designed to gather
opinions from skiers and assess industry sentiment towards different issues that have
been studied statistically in previous studies.
1.4.2 Mountain Visits

Any project dealing with ski safety should involve visits to various resorts.
Simply visiting a resort with the intention of gathering information about safety can be an

invaluable tool in developing a well-rounded report on the subject. Our mountain visits



consisted of photographing relevant trail features and signs, and interviewing Ski patrol.
This gave us a more hands-on investigation of the issues and attitudes relating to trail
safety than most of the reports we found for references.
1.4.3 Photographs

One of the issues we encountered while developing our background section was a
distinct lack of visual representations of specific dangers on ski trails. Most of the
reference books we found in the library contained very few photographs and diagrams.
Raw data, text and statistics can be a good way to convey a message, but we felt that the
information presented in our project should use more photographs, annotated to add
concrete examples and relate our experiences on the slopes. So, in our investigation of
trail safety we have endeavored to create a project that presents not only hard facts, but
also many photographs of relevant parts of ski trails with discussion of the feature and
why each contributes or detracts from the overall safety of the trail, and how it affects the
skier’s experience in using the trail. These photographs are presented in Sections 3 and
4. The project is presented in uniquely visual fashion, making it an extension of the
established state of the art.
1.4.4 Ski Patroller Questionnaire

Primary sources were major part of our research. Expert opinions about factors
that contribute to injuries on the slopes were invaluable in the compilation of this report.
We developed a questionnaire (survey) to give to patrollers at the resorts we visited (See
Appendix I). The goal of our Ski Patrol Questionnaire was to gather information
pertaining to trends and particular experiences of these people who have made a career of

helping to improve the safety of the slopes. This data proved useful to provide a



counterpoint with which we could compare the statistical data gathered in the skier
surveys, and illuminated skier and patroller opinions about safety on the slopes.
1.4.5 Skier Surveys

Another issue we encountered was that most of the background information we
collected from books was not current, and most studies were specific to one particular
mountain. In order to add credibility to the assertions taken from published studies
anywhere from five to thirty years old, we compiled a skier survey. The survey’s goal
was to ask questions that would provide us with current data/opinions from a diverse
population of skiers in the Worcester area. Once compiled, our survey information was
compared to existing studies to see if the trends cited in resort-specific studies is
representative of the overall skier population in the area (see section 3). To our
knowledge, there has been no other study with this objective, making our study an
extension of the “state of the art”.
1.4.6 Massachusetts State Tramway Board

When investigating the existing laws governing ski areas, we found that we were
unable to find sufficient information in the library. We were able to obtain a copy of the
legislation, but little background information. Therefore, we approached this problem by
contacting the Massachusetts State Tramway Board. Our queries were designed to glean
information about the rationale behind the laws, and how such regulations are enforced.
1.4.7 The Vermont Coroner

A major obstacle to our research was gathering current information about specific
incidents. To answer the questions: Why do accidents occur on trails? How do they

happen? And Where? was an extremely important issue. On the advice of Professor



Brown, we attempted to contact his colleague Paul Morrow, the Vermont state coroner,
as he visits each ski area death in the state. We attempted to contact him by email and
phone, but were unable to get in touch with him until late in the project, and were unable
to get the kind of information we requested of him in time for it to be included in the
report.

1.4.8 Snow Engineering and Hospital Interviews

In addition to our interviews with resort ski patrollers, we also contacted an
engineering firm called Snow Engineering; a New Hampshire firm that deals with the
design and modification of ski trails. As they are the only firm we found in the area that
does this sort of work, they were a good resource for information about the trail side of
things. This gave us a base of knowledge about what sort of safety features are currently
being implemented at resorts (See Appendix I).

To round out our ski patrol and Snow Engineering interviews, we arranged an
interview with Claire Wilmot at the Littleton Hospital, Littleton NH (see Appendix I).
The Littleton Hospital handles the majority of injuries sustained at Cannon Mountain,
and Claire sees a side of alpine sporting injuries that the ski patrol does not. From this
interview we gathered our only pro-helmet discussion; all of the patrollers and the
majority of skiers we contacted were against mandatory helmets.

These two interviews provided us with a more well-rounded impression of trail
safety issues, and gave us a better sense of the complexity of the issues of trail design and

helmets.
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1.4.9 Investigation of established methods of accident prevention

In order to extend the state of the art, it was important for us to investigate what
measures ski areas already have in place to prevent accidents. We were able to collect
much of this information while compiling our literature review, and the rest came from

personal communication and the interviews described in the previous section.



2 Methods
2.1 Mountain Visits

To gain the necessary information needed to conduct our project we needed the
support of the ski resorts to help us with our project. After the first couple of meetings,
we decided that a formal letter outlining our project and asking them to assist us was the
best way to approach the mountains.

When deciding when to send out the initial letters to the mountains we felt the
earlier the better. This way we would have the letters hit the mountains before the first
major snowfall because the mountains would have more time to dedicate to our project
before they got too busy. With this in mind we sent out the letters on December 13, 1999.
The next issue was, What Mountains do we send them to? We decided that the most
effective method would be to sample a broad range of ski areas in New England. Table

2.1 shows what mountains we chose as well as their locations.

State Where Mountain is Located | Sent Letters To These Mountains

Massachusetts Bousquets, Berkshire East, Wachusett

New Hampshire Attitash, Bretton Woods, Cannon,

Cranmore, Loon, Waterville Valley,

Wildcat

Vermont Killington, Mount Snow, Stowe, Stratton,

Sugarbush

Table 2.1: Mountains that were sent letters
We felt these mountains were a representative sample that covered a broad range
of characteristics that would be exhibited throughout the country. They were also

selected in proximity to Worcester so we could visit them without costing too much.
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the letter that we sent to the mountains can be seen in Appendix A. Table 2.2 shows the

rationale behind every phrase in the letter.

We wrote this in our letter...

To accomplish this...

1 | Each year numerous people get seriously injured Have a opening sentence that
due to skiing and snowboarding accidents. will grab their attention

2 | Even though recent studies have shown that in the | Show that we are looking to
past few years there has been a decline in the lower the injury rate (our
amount of these injuries, further reductions of objective)
these dangers would be desirable.

3 | We are a group of students from Worcester Who we are, where we are
Polytechnic Institute (WPI) working on an from, and what we are doing
Interactive Qualifying Project aimed at mitigating
these risks.

4 | The IQP challenges students to investigate and Explains what the IQP is
report on a topic that interests them. This topic
should examine how science or technology
interacts with societal structures and values.

5 | This IQP will attempt to bridge the technical and How the IQP interacts with our
mechanical aspects of preventing ski injuries with | project
the social and economic needs to prevent injury.

6 | Currently we are involved in looking at past What we have been doing in
accidents and what has been done to avoid them the past

7 | We will soon be reaching the next step in our What we are going to do
project where we will be going out and
determining what causes these accidents

8 | By doing this we can identify the most effective Why we need their help and
and practical methods to reduce these injuries. In what we are going to do with
order for us to meet these goals, we need your the information that we receive
mountain’s assistance.

9 | We are interested in any input that you would be What we looking for from the
willing to give us that could help our project, as mountain
well as allowing us to come up to your mountain
for a visit

10 | With the help of your mountain, we can What their efforts are going to

accomplish our goal of determining which factors
are responsible for injuries and accidents. Because
our IQP will be covering many of the ski resorts in
New England, we can gather the information
needed to develop strategies and conclusions that
could be implemented at mountains across the

accomplish by helping us
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United States.

11 | We look forward to your ski resort joining our Emphasizing that we need their
efforts in our IQP by helping us achieve our goal. | help and when our project will
If you can be of any assistance to our efforts, your | be open to the public

ski resort will be recognized in our IQP report and

published in May of 2000.
12 | With experts in ski safety, faculty, and numerous What they can get from helping
students reading this report this could be a great us

opportunity for your mountain to show its efforts
concerning the safety of the ski community.

13 | Thank you for your time and I look forward from | To thank them and how to
hearing from you. You can contact me by phone at | contact us in the future.
(508) 752-2307 ext.31, by email at
fiona@wpi.edu, or by writing me at the address
above

Table 2.2: Mountain letter rationale
When we sent out the fifteen letters we were curious to see how many responses
we would receive. On Tuesday, January 18, 2000, we got an email response from
Cannon Mountain (Appendix B). With only one response from our original letter we had
to find another way to gain the attention from the ski resorts. We felt that a well thought
out follow-up call would be the most suitable way to contact the rest of the mountains.

Table 2.3 illustrates the rationale behind each part of the follow-up call.
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What we said to the mountain

The rationale behind
each phrase.

1 | Hi my name is and I'm a
college student working on a group ski safety
project, can you please assist me in finding me
someone who can answer a few of my question?

What to say to the operator

2 | Hi my name is and ’'m a
college student working on a group ski safety
project. About three weeks ago we mailed a letter
to your mountain

And this is a follow-up call to see if you are
interested in assisting us?

Let them know who I am,
where [ am from, why [ am
calling them. Also to see if
they received our letter.

3 | What we need from them

e Visit any new prevention methods you
have applied to your mountain

e Visit locations where accidents occurred to
see if there are any common factors

e Setup a time to talk to a person on the ski
patrol so we can ask a few questions

Tell them exactly what we are
looking for from them if they
already received the letter

4 | Well let me tell you a little bit about it. The group
consists of eight students from WPI that are
currently working on a ski safety project. Our
objectives are to reduce the number of serious
injuries while keeping the cost economically
viable for ski resorts. We plan on accomplishing
this by looking at past accidents and where they
occurred to see if there are any common factors
that are involved. We are currently working with
other ski resorts and we are wondering if you are
willing to join our efforts?

If they did not receive the letter
than tell them about the

project,
e Group
e Objective
e The past

Also ask them if they are
willing to help
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Great, well with your help we can gather the
necessary information needed to reduce the
number of injuries that occur from skiing and
snowboarding. We would like to visit your
mountain and see these sites where the accidents
occurred to see if there are any common factors.
We would also like to look at any new prevention
methods you have implemented to help reduce the
number of accidents on your mountain. What
would be a good day for a couple of us to come
up?

What we are planning to do
once we get to their mountain.
Also to ask them if we can visit
their mountain.

What would be a good day for a couple of us to
come up?

Letting them know that we
want to come up with more
than one person

How would be the best way to visit these
locations? (Snowmobiles, Skis)

How we are going to visit these
location on the mountain.
(Possible free lift tickets)

Great, I’ll call you back with which we can come
up. Well it’s been great talking to you. Thanks for
your time and I look forward to talking to you
soon. Thanks again.

To thank them for their time
and to let them know that I will
be calling them back with a
date in which we can come up.

Willingness to help (1-5)
Attitude I got from him/her
On our project (1-5)

To rate them on the reaction
that I felt and to document if
they were really interested in
the project or not.
(Mountains that were given a
high rating were first priority
when deciding the order in
visiting the mountains.)

Table 2.3: Follow-up call rationale

We made follow-up calls to the remaining fourteen ski areas to get an immediate

response from the mountain. This way we would get a definite answer and could not be
easily ignored. By creating a form for the callbacks we could say the same thing to every
mountain that we talked to therefore the responses of the ski resort could be documented
to compare one mountain to another. A sample of the form that we used when calling the

mountains back can be seen in Appendix C. Figure 2.2 is a flow chart that illustrates
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what we said when we called each mountain. By following this flow chart we knew

exactly what to say depending on their response.

*Say this to the person who answers the phone:

Hi my name is and I’m a college student working on a
group ski safety project, can you please assist me in finding me someone who
can answer a few of my question?

(*Be directed to either Ski Patrol or
Mountain manager, or Director)
Say this next:

Hi my name is and I’m a college student working on a
group SKki safety project. About three weeks ago we mailed a letter to your
mountain and this is a follow-up call to see if you are interested in assisting

us?

Yes No

*If they received our letter or not

Well let me tell a couple of thing that we
Are looking to do at your mountain

Let me tell you

little about it. The group
consists of eight students
from WPI that are
currently working on a
ski safety project. Our

e o o We would like to visit new

prevention methods that they have applied
to their mountains

® o o Visit locations where accidents

have occurred and see if there are any common
factors involved

° o Set up a time to interview a person
on your ski patrol

objectives are to reduce
the number of serious
injuries while keeping the
cost economically viable
for the ski resorts. We
plan on accomplishing
this by looking at past
accidents and where they
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occurred to see if there are any
common factors that are
involved. We are currently
working with other ski resorts
and we are wondering if you are
willing to join our efforts?

*If they
Say Yes,
Then say
This: *[f they say
NO, then say
This: *[f they say
YES, then say
this:

Well it’s been great talking to you
Thanks for your time.

Great, well with your help we can gather the necessary information needed to
reduce the number of injuries that occur from skiing and snowboarding. We
would like to visit your mountain and see these sites where the accidents
occurred to see if there are any common factors. We would also like to look
at any new prevention methods you have implemented to help reduce the
number of accidents on your mountain. What would be a good day for a
couple of us to come up?

*Write down dates that we can come
up and visit and say ...

Great, I’ll call you back before we come up. Well it’s been great talking to
you. Thanks for your time and I look forward to talking to you soon. Thanks
again.

Fig. 2.2: Flow chart used when calling mountains

After we got positive responses from the ski resorts we needed to set up dates that
we visit them. By using the rating system from the follow-up calls, (Table 2.3, Section 9)
we gave priority to those mountains we felt were the most interested in assisting us. We

also wanted to visit as many ski resorts as possible without overlapping mountain
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characteristics. We samp

led small and large mountains, scarce and crowded mountains,

family and skier orientated mountains and mountains with and without terrain parks.

Then we decided who were the most qualified members of the group and called the

mountains back with date

s that we could go. Table 2.4 illustrates when we visited each

mountains.
The Mountain Date Visited
Cannon February 11, 2000
Wachusett February 17, 2000
Loon March 14, 2000
Wildcat March 15, 2000
Stowe March 16, 2000

Tab

le 2.4: Dates that we visited the mountains

When we visited the mountains we had a set of procedures and goals that we

would set out to accomplish while we were there. These procedures tended to change

from visit to visit depending on when we could interview the ski patrol. A typical days

itinerary can be seen in Table 2.5.

Time

What we Did

Early as Possible.
(Around 8 or 9am
Depending on travel

Arrive at the mountain, change into skiing clothes and ask
at the front desk for the contact that we had talked to
before. Also receive lift tickets/passes from the front desk

time)

Before Lunch Interview Ski Personal with the list of Ski Patrol
Questionnaire and go over any new prevention methods
they have implemented. Then ask where the most common
accident sites are so we can take pictures and document
types of location on the mountain.

12:00 Have lunch and pass out skier surveys to people in the

lodge.
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1:00 to 4:00 Go around to the most common accident sites and any
prevention methods implemented to their mountain. (In
most cases we went around with a ski patroller or the
mountain manager.)

4:00 to end of day Pass out skier surveys to people in the lodge

Table 2.5: Itinerary of a typical mountain visit

Before we visited each mountain we knew a couple of different people that we
could contact once we arrived there. We did this so we did not have to rely on our only
contact person being there. Once we got to the mountain if our contact person was busy
or not even there, we could rely on our next choices. During some of our mountain visits
we were able and interview multiple sources. Table 2.6 shows our contacts and their jobs

at each mountain.

The Mountain Who We Talked To

Cannon Bill Mead —Ski Patrol, Clare Wilmot, M.D.,
F.A.C.S. —First Aid and Surgeon at the
Littleton H